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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Application No.: 

Filed: Herewith 

Atty. File No.: 6936-57-PUS-CON-3 

~ Group Art Unit: 

~ Examiner: 

~ Confirmation No.: 

) 
) 

For: PACKET RETRANSMISSION AND MEMORY SHARING 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 

PRELIMINARY AMENDMENT 

Dear Sir: 

P1ior to the initial review of the above-identified patent application by the Examiner, 

please enter the following Preliminary Amendment. Although Applicants do not believe that any 

fees are due based upon the filing of this Preliminary Amendment, please charge any such fees to 

Deposit Account 19-1970. 

Please amend the above-identified patent application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are shown in the listing of claims which begin on page 3 of 

this paper. 

Remarks begin on page 5 of this paper. 
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AMENDMENTS TO THE SPECIFICATION 

Submitted herewith is a marked-up and clean version of a substitute specification. No 

new matter is believed to have been added therein. 
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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Listing of Claims: 

1. (Original) A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should not be 

retransmitted. 

2. (Original) The method of claim 1, wherein the packet is any grouping of bytes. 

3. (Original) The method of claim 1, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, 

an RS codeword and a DMT symbol. 

4. (Original) The method of claim 1, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

5. (Original) The method of claim 4, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

6. (Original) The method of claim 4, wherein the appended bit field comprises a 

dedicated CRC. 

7. (Original) The method of claim 1, wherein the at least one packet is not stored for 

retransmission. 
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8. (Original) The method of claim 1, wherein the at least one packet is passed 

immediately to a high layer. 

9-105. (Cancelled) 
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REMARKS/ARGUMENTS 

By this amendment, claims 9-105 are canceled without prejudice or disclaimer. 

Applicant requests examination on the merits. 

Applicant believes that the pending claims are in condition for allowance and such 

disposition is respectfully requested. In the event that a telephone conversation would further 

prosecution and/or expedite allowance, the Examiner is invited to contact the undersigned. 

The Commissioner is hereby authorized to charge to Deposit Account No. 19-1970 any 

fees under 37 C.F.R. §§ 1.16 and 1.17 that may be required by this paper and to credit any 

overpayment to that Account. If any extension of time is required in connection with the filing 

of this paper and has not been separately requested, such extension is hereby Petitioned. 

Respectfully submitted, 

SHERIDAN ROSS P .C. 

asonH. Vick 
Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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[0001] 

PACKET RETRANSMISSION AND MEMORY SHARING 

RELATED APPLICATION DATA 

5550-57PCT 

This application claims the benefit of and priority under 35 U.S.C. § 119(e) to U.S. 

Patent Application Nos. 60/792,236, filed April 12, 2006, entitled "xDSL Packet 

Retransmission Mechanism," and 60/849,650, filed October 5, 2006, entitled "xDSL Packet 

Retransmission Mechanism with Examples," which are both incorporated herein by reference 

in their entirety. 

BACKGROUND 

Field of the Invention 

[0002] This invention generally relates to communication systems. More specifically, an 

exemplary embodiment of this invention relates to retransmission of packets in a 

communication environment. An exemplary embodiment of this invention also relates to 

memory sharing between transmission functions and other transceiver functions. 

SUMMARY 

[0003] Exemplary aspects of the invention relate to handling of packets and the 

assignment of a packet handling identifier. Exemplary aspects relate to sharing of resources 

between retransmitted packets and other transceiver functions. In addition, exemplary 

aspects relate to sharing of resources between packets associated with the packet handling 

identifier and other transceiver functions. 

[0004] More specifically, aspects of the invention relate to assigning a packet handling 

identifier to one or more packets. Based on the packet handling identifier, a packet can either 

be, for example, forwarded directly to another communication device (or layer) or, 

alternatively, held for possible retransmission protocols. For example, packets received from, 
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for example, a higher-layer of a communication device, can be designated to have a specific 

packet handling identifier, such as a Quality of Service (QOS) level. The QOS level of a 

packet indicates the importance of certain service metrics ( or characteristics) of one or more 

packets. 

[0005] Two exemplary QOS metrics are delay (or latency) and Packet Error Rate (PER). 

While these two metrics are used for illustrative purposes herein, it should be appreciated that 

other metrics can also be used with this invention. For example, other QOS metrics could 

include one or more of a Bit Error Rate (BER), data rate, delay variation (or jitter), packet 

loss rate, time between error events (TBE), or the like. 

[0006] As an example, in the case where the two QOS metrics are latency and PER, 

packets containing, for example, video information (such as IPTV) may have the requirement 

for a very low packet error rate but can often tolerate higher delay. In contrast, voice or data 

( e.g., gaming) traffic may have very low latency requirements but can tolerate a higher packet 

error rate. For this particular example, the video packets could be designated as "low-PER" 

QOS packets and the voice or data packets could be designated as "low-latency" QOS 

packets. For example, a specific QOS identifier could be assigned to the low-latency packets 

while a different QOS identifier could be assigned to the low-PER packets. The low-latency 

packets could be forwarded directly to another transceiver, or a higher layer, while the low

PER packets can be stored in a retransmission buffer, e.g., memory, that can be used to 

reduce packet error. 

[0007] As mentioned above, exemplary aspects also relate to sharing of resources 

between a retransmission function and other transceiver functions. 

2 
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[0008] The exemplary systems and methods of this invention can utilize memory, such as 

a retransmission buffer, for the storing of packets for retransmission functions. Since other 

transceiver functions may also require memory to perform certain functionality, an exemplary 

aspect of this invention also relates to sharing the memory for retransmission functions with 

the memory required for other transceiver functions. For example, memory can be 

dynamically allocated based on configuration settings or noise conditions and, for example, 

the memory divided between one or more of interleaving/deinterleaving, RS 

Coding/Decoding functionality and the functionality used retransmission. 

[0009] Aspects of the invention thus relate to identification of one or more packets. 

[0010] Additional aspects of the invention relate to identifying one or more packets that 

can be retransmitted. 

[0011] Still further aspects of the invention relate to identifying one or more packets that 

should not be retransmitted. 

[0012] Aspects of the invention also relate to retransmission of one or more of an IP 

packet, an Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-data frame, a PTM

TC codeword, and RS codeword and a DMT symbols. 

[0013] 

[0014] 

Still further aspects of the invention relate to appending an identifier to a packet. 

Still further aspects of the invention relate to appending a sequence identifier to at 
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least one packet. 

[0015] Aspects of the invention also relate to routing one or more packets based on a 

packet handling identifier. 

[0016] Aspects of the invention also relate to retransmitting a packet. 

[0017] Aspects of the invention further relate to retransmit a packet based on a 

retransmission request. 

[0018] Still further aspects of the invention relate to sharing memory between a 

retransmission function and one or more of an interleaver, deinterleaver, coder, decoder and 

other transceiver functionalities. 

[0019] Other more specific aspects of the invention relate to sharing memory between a 

retransmission buffer ( or memory) and interleaving/deinterleaving and/or coding/decoding 

functionality. 

[0020] Additional exemplary, non-limiting aspects of the invention are: 

1. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should not be 

retransmitted. 

2. The method of aspect 1, wherein the packet is any grouping of bytes. 

4 
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3. The method of aspect 1, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

4. The method of aspect 1, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

5. The method of aspect 4, wherein the identifying step comprises using a special 

value for a sequence identifier (SID). 

6. The method of aspect 4, wherein the appended bit field comprises a dedicated 

CRC. 

7. The method of aspect 1, wherein the at least one packet is not stored for 

retransmission. 

8. The method of aspect 1, wherein the at least one packet is passed immediately 

to a high layer. 

9. A packet retransmission module capable of transmitting or receiving a 

plurality of packets and capable of identifying at least one packet of the plurality of packets 

as a packet that should not be retransmitted. 

10. The module of aspect 9, wherein the packet is any grouping of bytes. 

5 
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11. The module of aspect 9, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

12. The module of aspect 9, wherein the module is capable of appending a bit 

field comprising a sequence identifier (SID) to each packet. 

13. The module of aspect 12, wherein the identifying comprises using a special 

value for the SID. 

14. The module of aspect 12, wherein the appended bit field comprises a 

dedicated CRC. 

15. The module of aspect 9, wherein the at least one packet is not stored by the 

module for retransmission. 

16. The module of aspect 9, wherein the at least one packet is passed by the 

module immediately to a high layer. 

17. The module of aspect 9, wherein the module is implemented in one or more of 

a wireless transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL 

modem, an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose 

computer, a special purpose computer, a programmed microprocessor, a microcontroller and 

6 
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peripheral integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired 

electronic or logic circuit and a programmable logic device. 

18. The module of aspect 9, wherein the module is implemented in one or more of a 

PTM-TC, ATM-TC, PMD and PMS-TC. 

19. A method comprising sharing memory between an interleaving and/or 

deinterleaving memory and a packet retransmission memory. 

20. A method comprising allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

21. The method of aspect 20, further comprising transmitting or receiving a 

message indicating how to allocate the shared memory. 

22. The method of aspect 19 or 20, further comprising transmitting or receiving a 

message indicating how to share the memory. 

23. A memory capable of being shared between an interleaving and/or 

deinterleaving buffer and a packet retransmission buffer. 

24. A module capable of allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

7 
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25. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to allocate the shared memory. 

26. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to share the memory. 

27. The module of aspect 24, wherein the module is one or more of a wireless 

transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL modem, 

an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose computer, a 

special purpose computer, a programmed microprocessor, a microcontroller and peripheral 

integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired electronic or 

logic circuit and a programmable logic device. 

28. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should be 

retransmitted and at least one packet of the plurality of packets as a packet that should not 

be retransmitted. 

29. The method of aspect 28, wherein the packet is any grouping of bytes. 

30. The method of aspect 28, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

8 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 14 of 739

5550-57PCT 

31. The method of aspect 28, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

32. The method of aspect 31, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

33. The method of aspect 31, wherein the appended bit field comprises a 

dedicated CRC. 

34. The method of aspect 28, wherein at least one packet is stored for 

retransmission. 

35. The method of aspect 28, wherein at least one packet is passed immediately to 

a high layer. 

36. A packet handling method comprising: 

receiving a stream of packets; 

packets; 

packets; 

layer; and 

identifying a first number of packets in the stream of packets as low-latency 

identifying a second number of packets in the stream of packets as low-error 

forwarding the low-latency and low-error packets to a transceiver or a higher 

storing the low-error packets for error correction. 

9 
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37. The method of aspect 36, further comprising appending the low-error packets 

with an identifier. 

38. A method of allocating memory in a transceiver comprising: 

analyzing one or more communication parameters; 

identifying a memory allocation; and 

allocating memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding. 

39. A memory sharing method in a transceiver comprising: 

receiving a memory allocation; 

establishing a shared memory for one or more of interleaving, deinterleaving, 

RS coding, RS decoding and packet retransmission functions; and 

sharing the shared memory between a retransmission function and one or more 

of interleaving, deinterleaving, RS coding and RS decoding functions. 

40. The method of aspect 39, further comprising determining a compatibility of 

the memory allocation. 

41. The method of aspect 39, wherein the compatibility of the memory allocation 

is based on channel performance metrics. 

42. Means for performing the functionality of any of the aforementioned aspects. 

10 
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43. An information storage media comprising information that when executed 

performs the functionality of any of the aforementioned aspects. 

44. Any one or more of the features as substantially described herein. 

45. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

means for identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

46. The means of aspect 45, wherein the packet is any grouping of bytes. 

4 7. The means of aspect 4 5, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

48. The means of aspect 45, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

49. The means of aspect 48, wherein the means for identifying comprises using a 

special value for a sequence identifier (SID). 

50. The means of aspect 48, wherein the appended bit field comprises a dedicated 

CRC. 

11 
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51. The means of aspect 45, wherein the at least one packet is not stored for 

retransmission. 

52. The means of aspect 45, wherein the at least one packet is passed immediately 

to a high layer. 

53. Means for sharing memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

54. Means for allocating a first portion of shared memory for retransmission and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

55. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to allocate the shared memory. 

56. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to share the memory. 

57. Means for sharing a memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

58. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

12 
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means for identifying at least one packet of the plurality of packets as a packet 

that should be retransmitted and at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

59. The means of aspect 58, wherein the packet is any grouping of bytes. 

60. The means of aspect 58, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

61. The means of aspect 58, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

62. The means of aspect 61, wherein the means for identifying comprises using a 

special value for the sequence identifier (SID). 

63. The means of aspect 58, wherein the appended bit field comprises a dedicated 

CRC. 

64. The means of aspect 58, wherein at least one packet is stored for 

retransmission. 

65. The means of aspect 58, wherein at least one packet is passed immediately to a 

high layer. 

13 
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66. A packet handling means comprising: 

means for receiving a stream of packets; 

means for identifying a first number of packets in the stream of packets as 

low-latency packets; 

means for identifying a second number of packets in the stream of packets as 

low-error packets; 

means for forwarding the low-latency and low-error packets to a transceiver or 

higher layer; and 

means for storing the low-error packets for error correction. 

67. The means of aspect 66, further comprising means for appending the low-error 

packets with an identifier. 

68. Means for allocating memory in a transceiver comprising: 

means for analyzing one or more communication parameters; 

means for identifying a memory allocation; and 

means for allocating memory based on the memory allocation to a 

retransmission function and one or more of an interleaving, deinterleaving, RS coding and 

RS decoding function. 

69. Means for memory sharing in a transceiver comprising: 

means for receiving a memory allocation; 

means for establishing a shared memory for one or more of interleaving, 

deinterleaving, RS coding, RS decoding and packet retransmission function; and 

14 
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means for sharing the shared memory between a retransmission function and 

one or more of interleaving, deinterleaving, RS coding and RS decoding functionality. 

70. The means of aspect 69, further comprising means for determining a 

compatibility of the memory allocation. 

71. The means of aspect 69, wherein the compatibility of the memory allocation is 

based on channel performance metrics. 

72. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

73. The transceiver of aspect 72, wherein the packet is any grouping of bytes. 

74. The transceiver of aspect 72, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

7 5. The transceiver of aspect 72, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 
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76. The transceiver of aspect 75, wherein the QOS module uses a special value for 

a sequence identifier (SID). 

77. The transceiver of aspect 7 5, wherein the appended bit field comprises a 

dedicated CRC. 

78. The transceiver of aspect 72, wherein the at least one packet is not stored for 

retransmission. 

79. The transceiver of aspect 72, wherein the at least one packet is passed 

immediately to a high layer. 

80. A memory capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

81. A memory management module capable of allocating a first portion of shared 

memory for retransmission and capable of allocating a second portion of the shared memory 

to one or more of interleaving and deinterleaving functionality. 

82. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to allocate the shared memory. 

83. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to share the memory. 

16 
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84. A module capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

85. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should be retransmitted and at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

86. The transceiver of aspect 85, wherein the packet is any grouping of bytes. 

87. The transceiver of aspect 85, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

88. The transceiver of aspect 85, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

89. The transceiver of aspect 88, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

90. The transceiver of aspect 88, wherein the appended bit field comprises a 

dedicated CRC. 

17 
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91. The transceiver of aspect 85, wherein at least one packet is stored for 

retransmission. 

92. The transceiver of aspect 85, wherein at least one packet is passed 

immediately to a high layer. 

93. A transceiver capable of handling a stream of packets comprising: 

a QOS module capable of identifying a first number of packets in the stream 

of packets as low-latency packets and a second number of packets in the stream of packets 

as low-error packets; 

a transmission management module capable of forwarding the low-latency and 

low-error packets to another transceiver; and 

a buffer module capable of storing the low-error packets for error correction. 

94. The transceiver of aspect 93, further comprising a packet QOS assignment 

module capable of appending the low-error packets with an identifier. 

95. A transceiver capable of having an allocatable memory comprising: 

a controller capable of analyzing one or more communication parameters; and 

a memory management module capable of identifying a memory allocation 

and allocating a shared memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding 

functions. 

96. A transceiver capable of sharing memory comprising: 

18 
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a controller capable of receiving a memory allocation; and 

a memory management module capable of establishing a shared memory for a 

retransmission function and one or more of interleaving, deinterleaving, RS coding and RS 

decoding functions. 

97. The transceiver aspect 96, wherein the memory management module further 

determines a compatibility of the memory allocation. 

98. The transceiver of aspect 96, wherein the memory allocation is based on one 

or more communication channel performance metrics. 

99. In a communication environment where packets are being transmitted, a 

method for allocating a first portion of shared memory for retransmission of packets and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

100. The method of aspect 99, wherein all errored packets are retransmitted. 

101. The method of aspects 19, 20 and 99, wherein a retransmission function 

identifies packets that should not be retransmitted. 

102. The method of aspect 99, wherein all packets are being transmitted without an 

assigned a QOS level. 

103. A packet communication method comprising: 

in a first mode of operation: 

19 
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transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted; 

in a second mode of operation: 

transmitting or receiving a plurality of packets; 

allocating a first portion of shared memory for retransmission of 

packets and a second portion of the shared memory for one or more of interleaving, 

deinterleaving, coding, decoding and error correction; and 

in a third mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a 

retransmittable-type packet; 

identifying at least one packet of the plurality of packets as a non

retransmittable-type packet; 

allocating a first portion of shared memory for retransmission of the 

retransmittable-type packets and a second portion of the shared memory for one or more of 

interleaving, deinterleaving, coding, decoding and error correction. 

104. The method of aspect 103, wherein the retransmittable-type packet is a low-

latency packet. 

105. The method of aspect 103, wherein the retransmittable-type packet is a low-

error packet. 

20 
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[0021] These and other features and advantages of this invention are described in, or are 

apparent from, the following detailed description of the exemplary embodiments. 

BRIEF DESCRIPTION OF THE ORA WINGS 

[0022] The exemplary embodiments of the invention will be described in detail, with 

reference to the following figures wherein: 

[0023] Fig. 1 illustrates an exemplary communication system according this invention. 

[0024] Figure 2 is a flowchart outlining an exemplary method for packet retransmission 

according this invention. 

[0025] Figure 3 is a flowchart outlining an exemplary method for retransmitted packet 

reception according this invention. 

[0026] Figure 4 is a flowchart outlining an exemplary method for memory allocation 

according to this invention. 

[0027] Figure 5 is a flowchart outlining an exemplary method for memory sharing 

according this invention. 

DETAILED DESCRIPTION 

[0028] The exemplary embodiments of this invention will be described in relation to 

21 
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packet retransmission and/or memory sharing in an xDSL environment. However, it should 

be appreciated, that in general, the systems and methods of this invention will work equally 

well for any type of communication system in any environment. 

[0029] The exemplary systems and methods of this invention will also be described in 

relation to multicarrier modems, such as xDSL modems and VDSL modems, and associated 

communication hardware, software and communication channels. However, to avoid 

unnecessarily obscuring the present invention, the following description omits well-known 

structures and devices that may be shown in block diagram form or otherwise summarized. 

[0030] For purposes of explanation, numerous details are set forth in order to provide a 

thorough understanding of the present invention. It should be appreciated however that the 

present invention may be practiced in a variety of ways beyond the specific details set forth 

herein. 

[0031] Furthermore, while the exemplary embodiments illustrated herein show the 

various components of the system collocated, it is to be appreciated that the various 

components of the system can be located at distant portions of a distributed network, such as 

a communications network and/or the Internet, or within a dedicated secure, unsecured and/or 

encrypted system. Thus, it should be appreciated that the components of the system can be 

combined into one or more devices, such as a modem, or collocated on a particular node of a 

distributed network, such as a telecommunications network. As will be appreciated from the 

following description, and for reasons of computational efficiency, the components of the 

system can be arranged at any location within a distributed network without affecting the 

operation of the system. For example, the various components can be located in a Central 

Office modem (CO, ATU-C, VTU-O), a Customer Premises modem (CPE, ATU-R, VTU-R), 
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an xDSL management device, or some combination thereof. Similarly, one or more 

functional portions of the system could be distributed between a modem and an associated 

computing device. 

[0032] Furthermore, it should be appreciated that the various links, including 

communications channel 10, connecting the elements (not shown) can be wired or wireless 

links, or any combination thereof, or any other known or later developed element(s) that is 

capable of supplying and/or communicating data to and from the connected elements. The 

term module as used herein can refer to any known or later developed hardware, software, 

firmware, or combination thereof that is capable of performing the functionality associated 

with that element. The terms determine, calculate and compute, and variations thereof, as 

used herein are used interchangeably and include any type of methodology, process, 

mathematical operation or technique. Transmitting modem and Transmitting transceiver as 

well as Receiving modem and Receiving transceiver are used interchangeably herein. 

[0033] Moreover, while some of the exemplary embodiments described herein are 

directed toward a transmitter portion of a transceiver performing interleaving and/or coding 

on transmitted information, it should be appreciated that a corresponding deinterleaving 

and/or decoding is performed by a receiving portion of a transceiver. Thus, while perhaps 

not specifically illustrated in every example, this disclosure is intended to include this 

corresponding functionality in both the same transceiver and/or another transceiver. 

[0034] Communication system 100 comprises a portion of a transceiver 200 and a portion 

of a transceiver 300. The transceiver 200, in addition to well known componentry, comprises 

an errored packet module 210, a transmission management module 220, a QOS ID module 
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225, a QOS module 230, a packet QOS assignment module 240, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 250, a counter module 

260, a memory management module 27D and a controller/memory 280. 

[0035] Connected via communication channel 10 to transceiver 200 is transceiver 300. 

The transceiver 300, in addition to well known componentry, comprises an errored packet 

module 310, a transmission management module 320, a QOS ID module 325, a QOS module 

330, a packet QOS assignment module 340, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 350, a counter module 

360, a memory management module 370 and a controller/memory 380. 

[0036] As discussed above, the systems, methods and protocols discussed herein will be 

described in relation to xDSL systems, such as those specified in ADSL2 ITU-T G.993.2, 

ADSL2+ ITU G.993.5, and VDSL2 ITU G.993.2, which are incorporated herein by reference 

in their entirety. 

[0037] In operation, a first aspect of the invention relates to retransmission of one or 

more packets, the retransmission identifier being implemented at any transmission layer 

where packet boundaries are defined. For example, it can be implemented in the Packet 

Transmission Mode TC (PTM-TC) ofxDSL systems. For reference, "Annex A" which is of 

record in the identified provisional filing and incorporated by reference herein contains the 

PTM-TC of ADSL2 and VDSL2 systems as specified in the ITU-T G.992.3 ADSL2 standard. 

[0038] As discussed herein, the invention will generally be described in relation to the 

retransmission mechanism being incorporated as part of the PTM-TC however, it should be 
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appreciated that it can also be implemented inside other layer(s) of a communication device, 

such as an xDSL transceiver, such as within the PMD or PMS-TC. 

[0039] The retransmission techniques disclosed herein can also be performed at a layer 

above the PTM-TC, for example, in a new layer between the PTM-TC and the next higher 

layer, or at any layer above the physical layer, e.g., layers 2, 3, 4, 5, etc. 

[0040] Additionally, while "packet" is used herein, the term "packet" includes any basic 

data unit, i.e., a grouping of bytes. For example, a packet could be an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data frame, a PTM-TC codeword, an RS 

Codeword, a DMT symbol, or, in general, any grouping of data bytes or information. A 

packet could also be a combination of one or more of the above. For example, a packet could 

be constructed by concatenating any number of ATM cells to create a larger grouping of bits. 

For example, five 53-byte ATM cells could be combined into a 265 byte packet or four 65 

PTM-TC codewords could be combined into a 260 byte packet. A packet could also be based 

on dividing any of the above groupings of bytes. For example, larger IP or Ethernet packets 

could be divided into smaller groups of bytes to be used as a "packet" with the retransmission 

functionality described herein. For example, a 150 byte IP packet could be divided into three 

500 byte packets and used by the retransmission protocol. If the retransmission function is 

implemented as part of the PTM-TC, packets are received from a higher-layer in the xDSL 

transmitter PTM-TC and sent via the xDSL transmitter PMS-TC and PMD over the 

communication channel to the xDSL receiver. The xDSL receiver PMD and PMS-TC 

process the received signal and pass the results to the PTM-TC, which processes the 

information and passes the received packet up to a higher layer(s). 
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Packets received from the higher layer at the xDSL transmitter PTM-TC can be 

designated to have a QOS level. The QOS level of a packet can indicate the importance of 

certain service metrics (or characteristics) of this (or more) packet(s). Two exemplary QOS 

metrics are delay (or latency) and PER. Although, as discussed above, these two 

characteristics are the focus of the invention, any number of different QOS metrics could also 

be used. 

[0042] As an example, in the case where the 2 QOS metrics are latency and PER, a first 

set of packets carrying certain information may have a requirement for very low PER but 

may be able to tolerate higher delay. Other packets containing information such as voice or 

data traffic may have very low delay requirements but can tolerate a higher PER. According 

to an exemplary embodiment of this invention, the first set of packets would be designated as 

"low-PER" QOS packets whereas voice or data packets would be designated at "low-latency" 

QOS packets. The QOS level (or metric) of a packet could be designated in a number of 

ways. For example: 

i) Certain bit fields in the header of data portions of each packet could contain 

certain values that specify the QOS requirements a packet. For example, the packet header 

could contain bit fields that indicate if the packet has a "low-PER" QOS requirement or a 

"low-latency" QOS requirement. These fields could be read by the transmitting modem 

and/or receiving modem to determine the QOS level of each packet. 

ii) When sending packets from higher layer to the PTM-TC, the higher layer 

could indicate on a packet by packet basis the QOS requirements of each packet. For 

example, there could be a separate signal on the interface that indicates if a packet being 

transferred has a "low-PER" QOS requirement or a "low-latency" QOS requirement. 

iii) When sending packets from higher layer to the PTM-TC, there could be a 
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separate interface (or channel) for packets with different QOS requirements. For example, 

one channel could be used to transfer packets that have a "low-PER" QOS requirement and a 

second channel could used to transfer packets that have a "low-latency" QOS requirement. 

This general concept could also be scaled to accommodate a plurality of different QOS 

requirements and a plurality of channels. 

iv) As in the case of Pre-Emption in the PTM-TC (see Annex A), two logically 

separated y-interfaces could be used for the transport of a low-PER and low-latency packet 

flow through a single bearer channel. This general idea could then be scaled to support any 

number of packet types. 

[0043] Other mechanisms can also be used to designate the QOS level of a packet -

provided the transmitter and/or receiver retransmission protocol is capable of knowing the 

QOS level for one or more packets. 

[0044] Once the QOS level is known by the PTM-TCs, an efficient packet retransmission 

can be designed. The exemplary packet retransmission methods and protocols can be 

designed to include any one or more of the following system level characteristics: 

All packets are received from the higher layer and passed to the higher layers 

in the correct order. 

"Low-latency" QOS packets will not incur any extra delay due to 

retransmission. 

Only packets with "low-PER" QOS should be retransmitted, and therefore 

only low-PER packets will incur the extra delay due to the retransmission mechanism. 

Flow control can be minimized such that the transmitter can generally accept 

all packets from the higher layer at the required data rate without holding-off ( or "blocking") 
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packets from the higher layer during the retransmission process. 

Packet delay-variation/jitter can be minimal. 

A "DRR-like" functionality in a single bearer without requiring 

latency/interleaver OLR. 

[0045] The transceiver 200, in cooperation with the QOS module 230, receives packets 

from a higher-layer. In cooperation with the packet QOS assignment module 240, a packet 

Sequence ID (SID) is appended to the received packets. The packets, in cooperation with the 

transmission management module 220, can then be transmitted in the order in which they 

were received. 

[0046] The QOS Module 230, if not already performed by a high layer, also identifies 

packets based on the QOS requirement of the packet(s). Then, in cooperation with the packet 

QOS assignment module 240, a QOS identifier is associated with the packet as discussed 

hereinafter. 

[0047] If, for example, the packet is identified as a low-PER packet, and assigned such an 

identifier by the QOS module 230, when the transmission management module 220 receives 

the packet, the packet is identified by the QOS ID module 225 as being a low-PER packet 

and the packet is forwarded for storage in the retransmission buffer 250. Alternatively, if the 

packet has been labeled as a low-latency packet, and identified as such by the by the QOS ID 

module 225, the packet can be transmitted to the receiving modem in cooperation with the 

transmission management module 220. 

[0048] The low-PER packets can be stored for a sufficient amount of time to wait for a 
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retransmission message from the receiver PTM-TC. During this time, the transmitting 

modern can continue to receive packets from one or more higher layers, label these packets, if 

needed, and store these packets, if they are identified as low-PER packets, in the same way. 

The resulting minimum storage requirements for the transmitter PTM-TC are estimated 

below. 

[0049] For successful retransmission, the receiving modern should be able to inform the 

transmitting modern which packet, or packets, need to be retransmitted. One exemplary way 

of performing this is by transmitting packets with an appended bit field that contains a 

counter indicating the place of each packet in a stream of packets. This counter value is also 

known as a Sequence ID (SID). For example, a bit field containing a 16-bit counter could be 

appended to each packet and the counter module 260 would be incremented by one after each 

packet was transmitted. In cooperation with the packet assignment module 240, a packet 

counter field could be appended to the packet in a number of places, for example, at the 

beginning or end of the packet, or at the beginning or end of the packet header. 

[0050] Packets received from a higher-layer may already have information in a header or 

data field of the packet that contains the packet count, or sequence, information. In addition, 

the packet counter field may be appended with an additional CRC field that contains a cyclic 

redundancy check that is computed on the packet counter field bits only. This CRC can be 

used by the receiver to determine if the packet counter field is received correctly, i.e., without 

bit errors. This CRC can be in addition to the standard CRC inserted by the standard PTM

TC (the standard packet PTM-TC CRC is a CRC that covers all bits in a packet). The 

standard packet CRC may also cover the new packet counter field in its CRC as well. This 

helps if the receiving modern uses the presence or absence of the packet counter field in a 
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packet to detect if the packet has a low-PER or low-latency requirement (discussed below). 

[0051] Alternatively, or in addition, the packet counter field ( with or without a dedicated 

CRC) can be appended only to the packets with a specific QOS requirement, whereas all 

other packets can be transmitted without modification. For example, all video packets with 

low-PER QOS could contain the appended packet counter field whereas all the voice/data 

low-latency packets could be transmitted unchanged. One exemplary benefit of this is that 

the overhead (rate loss) due to adding the packet counter field is incurred only when 

transmitting low-PER packets. 

[0052] Alternatively, or in addition, all low-PER and low-latency packets can be 

transmitted with the low packet counter field (with or without a dedicated CRC). In this case, 

the packet counter field of the low-latency packets may contain a special value indicating that 

a packet is not a low-PER packet. Also, the packet counter field of the low-latency packet 

may not even contain a count value, since the low-latency packets are not intended to be 

retransmitted. In this case, the packet counter field could contain a counter value only for 

low-PER packets and the counter value would only be incremented when a low-PER packet 

was transmitted. As an ex amp le, if the packet counter field is 16 bits, the special value of all 

zeros could be used to indicate that a packet is a low-latency packet. In this case, low-PER 

packets could contain counter values from one up to 2 16-1, but not including all zeros, since 

this special zero value can be used to indicate a low-latency packet. 

[0053] The receiving modem, e.g., receiver PTM-TC, which in this case is illustrated as 

the transceiver 300 and includes comparable functionality to that described in relation to 

transceiver 200, receives packets from the transmitting modem via the PMS-TC. If the 
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received packet is identified as a low-latency packet by the QOS ID module 325, the packet 

is passed to a higher-layer. If a received packet is identified by the QOS ID module 325 as a 

low-PER packet, the packet is forwarded, with the cooperation of the transmission 

management module 320, to the retransmission buffer 350 for a minimum amount of time 

before passing to a higher-layer. 

[0054] The storage time in the retransmission buffer 350 helps ensure that the 

retransmission protocol provides a constant delay, e.g., no delay variation seen by the upper 

layers. This way, if a packet needs to be retransmitted, the receiving modem can continue to 

provide packets to the higher-layers at a constant rate while waiting for the retransmitted 

packet(s) to arrive from the transmitting modem. The resulting minimum memory (or 

storage) requirements for the receiving PTM-TC are estimated below. 

[0055] Alternatively, low-PER packets without errors may not be stored for a minimum 

amount of time before passing to a higher-layer. The error-free low-PER packets can be 

passed to the higher-layer immediately just like the low-latency packets. However, when a 

low-PER packet is in error, it is stored along with all of the following low-PER packets 

before passing to a higher-layer in order to wait for the retransmitted packet(s) to arrive. This 

will cause a delay variation on the low-PER packets whenever a retransmission occurs. 

However, this delay variation would not apply to the low-latency packets. 

[0056] The QOS ID module 325 can detect that a packet is either low-PER or low-latency 

using several different methods. For example, if all low-PER and low-latency packets 

contain the appended packet counter field, then the receiving modem, in cooperation with the 

counter module 360, detects a low-latency packet when a packet counter field contains the 
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designated special value, which was inserted by the transmitting modern, indicating the 

packet is a low-latency packet. 

[0057] Alternatively, or in addition, the receiver could detect a low-PER packet when the 

packet counter field contains a valid packet counter value. Additionally, if a dedicated CRC 

is appended to the packet counter field, the CRC could be used to detect if the packet counter 

field bits are in error. 

[0058] If the packet counter field, including the CRC, is only appended to low-PER 

packets, the absence or presence of this field in a packet can be used by the receiving modern, 

and in particular the QOS ID module, to detect a low-delay packet. For example, the 

receiving modern can examine the position in the packet where the packet counter field 

would be, if it was a low-PER packet, and if the packet counter field CRC fails while the 

standard whole packet CRC is correct, the receiving modern could determine that the packet 

is a low-delay packet, since it does not contain the packet counter field. Likewise, for 

example, the receiving modern can examine the position in the packet were the packet 

counter field would be, if it was a low-PER packet, and if the packet counter field CRC is 

correct, the receiving modern would determine that the packet is a low-PER packet, 

regardless of the status of the standard whole packet CRC. 

[0059] The receiving modern, in cooperation with the retransmission buffer 350, and the 

errored packet module 310, can be used to detect missing or errored packets in a number of 

exemplary ways. For example, the errored packet module 310 can detect bit errors in the 

packet using the standard/whole packet PTM-TC CRC. Alternatively, or in addition, the 

errored packet module 310 can detect bit errors in the packet counter field if the transmitting 
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modem appended a dedicated CRC to the packet counter field. This CRC is valuable because 

it can be used by the errored packet module in the receiving modem to determine if a packet 

has the correct packet number, even if the standard whole packet CRC happens to be in error. 

[0060] Alternatively, or in addition, the errored packet module 310, can detect an errored 

or missing packet by receiving a packet with a correct CRC, either in the standard or packet 

counter field, which contains a packet counter number that is not the expected packet counter 

number. For example, if the errored packet module 310, in cooperation with the counter 

module 360, detects the receipt of a packet with a counter number equal to 5, wherein the 

errored packet module 310 is expecting to receive a packet with a counter equal to 3, the 

errored packet module 310 can determine that two packets, namely packets numbered 3 and 4, 

were lost due to errors. 

[0061] Once a packet(s) is found to be in error, there are several exemplary ways in 

which a receiving modem can communicate information to the transmitting modem 

indicating that a retransmission of one or more packets is required. For example, the 

receiving modem, in cooperation with the errored packet module 310, can send an 

acknowledgment (ACK) message to the transmitting modem for every correctly received 

message or every predetermined number of packets. As long as the transmitting modem, and 

in particular the errored packet module 210, receives messages acknowledging receipt of 

packets in sequential order, there is no need for retransmission of information to the receiving 

modem. However, if the transmitting modem, and in particular the errored packet module 

210, receives a message from the receiving modem, and in particular the errored packet 

module 310, indicating that a packet was correctly received with a counter value that is out of 

order, a retransmission by the transmitting modem is required. In the above example, where 
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the receiving modem received a packet with a counter value equal to 5, without receiving 

packets numbered 3 and 4, the transmitting modem could receive an ACK for the packet with 

counter value of 2 and then an ACK for the packet with a counter value of 5. The 

transmitting modem would then determine that it was necessary to retransmit packets with 

counter values of 3 and 4 since they were not received. 

[0062] Alternatively, or in addition, a timeout value could be specified for the 

transmitting modem. This timeout value could correspond to the amount of time that the 

transmitting modem should wait for an ACK for particular packet before retransmitting the 

packet. The timeout value could be set to be at least as long as the round-trip delay required 

for the transmitting modem to send a packet to the receiving modem and for the receiving 

modem to send an ACK back to the transmitting modem. If an ACK is not received by the 

timeout value, the transmitting modem could retransmit the packet. 

[0063] Alternatively, or in addition, a negative acknowledgment (NAK) could be sent to 

the transmitting modem when a packet is detected as errored or missing. In the above 

example, when the receiving modem received the packet with a counter value of 5, while 

expecting a counter value of 3, the receiving modem could send a NAK message to the 

transmitting modem indicating that packets with counter values of 3 and 4 were not correctly 

received and needed to be retransmitted. 

[0064] Alternatively, or in addition, if a packet was received with a correct packet 

counter CRC and a valid packet counter value a and an incorrect standard whole packet CRC, 

the receiving modem could send a NAK message to the transmitting modem indicating that a 

packet with a value of a was incorrectly received and needed to be retransmitted. 
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[0065] Assuming that errored packets are infrequent, any methodology that sends an 

ACK for each correctly received packet can require a larger amount of data rate in the 

message channel that communicates this information back to the transmitting modem. In this 

case, sending only NAKs has the benefit that it requires sending a message only when an 

errored or missing packet is detected. Depending on the data rate capabilities of the message 

channel, and the PER, a retransmission system may use only ACKs, only NAKs, or both 

ACKs and NAKs at the same time. 

[0066] The ACK and NAK messages sent back to the transmitting modem can be 

transmitted over the same physical channel i.e., phone line, in the opposite direction as the 

received packets. Since the channel has a limited data rate and is not necessarily error-free, it 

is important to make sure that these messages are as robust as possible and consume the least 

amount of data rate. Additionally, since the transmit and receive retransmission memory 

requirements depend on the round-trip latency of the connection, is important to minimize 

latency requirements for the message channel. There are several ways these requirements can 

be addressed. 

[0067] The messages can be sent over a separate "low-latency" or "fast" path between the 

xDSL transceivers. This fast path could include little or even no delay due to interleaving 

and can be specified to have a latency that is less than 2ms. 

[0068] Alternatively, or in addition, the messages can be sent with increasing robustness 

by repeating transmission of each message a number of times. For example, the message 

could be repeated x times in order to make sure that even ifx-1 messages were corrupted by 
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the channel, at least one message would be received correctly. 

[0069] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in a different DMT symbol. 

For example, the message can be repeated x times and each message sent in one of x DMT 

symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 

message would be received correctly. 

[0070] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in different DMT symbols. 

For example, the message could be repeated x times and each message sent in one ofx DMT 

symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 

message would be received correctly. 

[0071] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent a plurality of times in each 

DMT symbol. For example, the message could be repeated x times and each repeated 

message sent y times in one ofx DMT symbols. This way, even ifx-1 DMT symbols were 

corrupted by the channel and/or large portions of a DMT symbol were corrupted by a channel, 

the least one message would be received correctly. 

[0072] Alternatively, or in addition, the messages can include multiple packet count 

values in order to reduce the data rate requirements. For example, if packets with counter 

values of 3 - 9 are correctly (or incorrectly) received an ACK (or NAK) message would be 

sent to indicate these packet values. For example, the message could contain the values 3 and 
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9 and the receiver of the message would automatically know that all intermediate values (4, 5, 

6, 7, 8) are also been indicated in the message. 

[0073] Alternatively, or in addition, the DMT sub-carriers that modulate these messages 

could operate with a much higher SNR margin e.g., 15dB, as compared to the normal 6dB 

margin ofxDSL systems. This way, the messages would have a higher immunity to channel 

noise. 

[0074] Alternatively, or in addition, a receiving modem may need to send an additional 

ACK or NAK message after already in the process of sending a repeated message. For 

example, a receiving modem may detect that packets with values 3 to 9 have been correctly 

received and send an ACK message back to the transmitting modem indicating this 

information. This message can be repeated x times with each repeated message being 

transmitted (at least once) on different DMT symbols. While sending the second repeated 

message on the second DMT symbol, the receiver could detect that packets with values 10 to 

1 7 have now also been correctly received. In this case, the receiving modem could just 

append this information to the previous message or, alternatively, send a new separate 

message that is repeated as well x times with each repeated message being transmitted ( at 

least once) on a different DMT symbol. 

[0075] Alternatively, or in addition, when repeating a message x times on x DMT 

symbols, each repeated message can be modulated on a different set ofDMT sub-carriers on 

each DMT symbol. This way, if one or more sub-carriers have a low SNR, the message will 

still be correctly received. 
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For low-PER packets, the delay due to this retransmission protocol is equal to the 

delay that results from storing these packets at the receiving modem (RX PTM-TC) to pass in 

the packets to a higher layer. Low-latency packets do not incur extra delay. 

[0077] The transmitting modem must store a packet for retransmission for a time equal to 

the round trip delay from when the packet is sent to when the retransmission message is 

received. During this time the transmitting modem continues to receive packets from the 

higher layer and continues to store these packets in the same way. Therefore the storage 

requirements in octets can be computed as: 

_,lfinimum TX memory (octets)= roundtripdelay*datarate, 

where the roundtripdelay is the time equal to the round trip delay from when the packet is 

sent to when the retransmission message is received, and the datarate is the data rate of the 

connection that is transferring the packets. 

For ITU-T G.993.2 VDSL2, which is incorporated herein by reference, this can be computed 

using the VDSL2 profile parameters as: 

Afinimum TX memory (octets) = (DS + US Interleaving Delay in octets) + (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = AfAXDLEYOCTET + 

(4 ms) *MBDC, 

where _ivfAXDELAYOCTET and 1HBDC are as specified in the VDSL2 profiles. 

[0078] For the receiver, the minimum receiver storage requirements can be determined in 

a similar manner. More specifically, the RX PTM-TC must store a packet before passing it to 

the higher layer for a time equal to the round trip delay from when a retransmission message 

is transmitted to when the retransmitted packet is received. This is equal to storage 

38 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 44 of 739

5550-57PCT 

requirements in octets (same as transmitter): 

Afinimum RX mem01y (octets)= roundtripdelay *datarate, 

where the roundtripdelay is the time equal to the round trip from when a retransmission 

message is transmitted to when the retransmitted packet is received and the datarate is the 

data rate of the connection that is transferring the packets. 

[0079] For ITU-T G.993.2 VDSL2 this can be computed using the VDSL2 profile 

parameters as: 

Afinimum RX memory (octets) = (DS + US Interleaving Delay in octets) + (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = AfAXDLEYOCTET + 

(4 ms) *1lIBDC, 

where MAXDELAYOCTET and MBDC are as specified in the ITU-T G.993.2 VDSL2 

profiles. 

[0080] Table 1: Minimum TX or RX memory requirements for VDSL2 

VDSL2 PROFILE 8a,8b,8c,8d 12a,12b 17a 30a 

TX or RX memory requirements (octets)= 90,536 99,536 123,304 231,072 
MAXDLEYOCTET +.002MBDC 

The estimates in Table 1 assume that all the entire MAXDELAYOCTET and AfBDC are used 

for the transfer of the packet stream, i.e., the reverse channel has a very low data rate and no 

interleaving. 

[0081] Some xDSL standards specify minimum storage, i.e., memory, requirements for 

interleaving of RS codewords. Interleaving with RS coding is an effective way of correcting 
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channel errors due to, for example, impulse noise. For example, VDSL2 requires support of 

an aggregate bidirectional interleaver and de-interleaver memory of 65Kbytes for the 8a 

VDSL2 profile. This corresponds to storage requirement of approximately 32Kbytes in a 

single transceiver. 

[0082] Sharing of Memory between the Retransmission Function and one or more of 

the Interleaving/Deinterleaving/RS Coding/RS Decoding Functions 

[0083] From Table 1, it is apparent that the memory requirements to support the 

retransmission protocol may be more than double the storage requirements of a single 

transceiver. Additionally, the retransmission protocol provides a different method for 

correcting channel errors due to, for example, impulse noise. 

[0084] Moreover, interleaving and RS coding methods and retransmission protocols 

provide different advantages with respect to error correction capabilities, latency, buffering 

requirements, and the like. For example, under certain configuration and noise conditions the 

interleaving/RS coding provides error correction/coding gain with less delay and overhead 

than the retransmission protocol (for packets that can be retransmitted). While under other 

conditions the retransmission protocol will provide better error correction with less delay and 

overhead than the interleaving/RS coding. 

[0085] In some cases, a first portion of the memory can be used for one function and a 

second portion of the memory for some other function. For example, if the configuration and 

noise conditions are such that the interleaving/RS coding would not provide good error 

correction/coding gain, then all the available memory could be used for the retransmission 
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function and none allocated to the interleaving/deinterleaving/RS coding/RS decoding 

functionality, e.g., the interleaving/deinterleaving could be disabled. 

[0086] Likewise, if the configuration and noise conditions are such that the 

retransmission protocol would not provide good error correction/coding gain, then all the 

available memory could be used for the interleaving/deinterleaving/RS coding/RS decoding 

functionality and no memory would be used for the retransmission function, e.g., the 

retransmission function would be disabled. 

[0087] Alternatively, or addition, both methods could be used because both have their 

advantages, with the system, e.g., the memory management module 370, being able to 

dynamically allocate a first portion of the memory 250/350 to the 

interleaving/deinterleaving/RS coding/RS decoding functionality and a second portion of the 

memory to the retransmission functionality. For example, 40% of the memory could be 

allocated to the interleaving/deinterleaving/RS coding/RS decoding functionality with the 

remaining 60% allocated to the retransmission of functionality. However, it should be 

appreciated, that in general, the memory can be divided, i.e., shared, in any manner. 

[0088] The sharing of memory between the retransmission function and the 

interleaving/deinterleaving/RS coding/RS decoding functions is not restricted to 

retransmission protocols described in other embodiments that utilize QOS metrics to 

determine which packets should be retransmitted. In other words, the sharing of memory 

between the retransmission function and the interleaving/deinterleaving/RS coding/RS 

decoding functions can be utilized for retransmission systems where all errored packets are 

retransmitted, i.e., there is no QOS identifier in the retransmission protocol. For example, the 
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FEC/interleaving could be used to meet the INPmin requirement specifically targeting the 

impulse noise that occurs frequently (e.g., on the order of minutes or seconds) but is short in 

duration and can therefore be corrected by the FEC/interleaving. For example, the 

retransmission protocol can be used to correct infrequent errors ( on the order of hours) that 

are long in duration and would not be correctable by the FEC/interleaving. As another 

example, the FEC/interleaving function may be used in combination with the retransmission 

function because it is well known that FEC with minimal interleaving provides a 1 dB to 3 

dB coding gain when used with a trellis code ( as is often the case in xDSL systems). This 

means that even when the majority of the shared memory is allocated to a retransmission 

function to address channel noise (such as impulse noise), a smaller amount of memory may 

be allocated to the FEC/interleaving function for the coding gain advantage. 

[0089] Associated with the ability to allocate or partition memory between one or more 

of the interleaving/deinterleaving/RS coding/RS decoding functionality and retransmission 

functionality, is the ability to exchange information between transceivers on how to establish 

this allocation. For example, the transmitting modem may send a message to the receiving 

modem indicating how much of the available memory is to be allocated to one or more of the 

interleaving/deinterleaving/RS coding/RS decoding functionality and how much memory is 

to be allocated to the retransmission functionality. For example, if the receiving modem 

contains 1 00kBytes of available memory, the transmitting modem could send a message to 

the receiving modem indicating that 25kBytes should be allocated to RS coding functionality 

and 75kBytes should be allocated to the retransmission functionality. Since the receiving 

modem generally determines the interleaving/RS coding parameters that are used, the 

receiving modem could use this information to select parameters, e.g., interleaver depth and 

codeword size, that would result in an interleaving memory requirement that is no more than 

42 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 48 of 739

5550-57PCT 

the amount indicated in the message. 

[0090] Alternatively, or addition, the receiving modem can send a message to the 

transmitting modem indicating how much of the available memory is to be allocated to one or 

more of the interleaving/deinterleaving/RS coding/RS decoding functionality, and how much 

memory should be allocated to the retransmission functionality. 

[0091] Sharing of memory between a Retransmission Function with Identification of 

Low-PER and/or Low-Latency Packets and one or more of 

interleaving/deinterleaving/RS Coding/ RS Decoding functions. 

[0092] A way of reducing the total memory requirement of a transceiver that supports the 

retransmission functionality with the identification of the low-PER and/or the low-latency 

packets is to define a limit, such as a maximum value, for the data rate of the low-PER packet 

stream, i.e., the packets requiring retransmission to meet a specific PER requirement. For 

example, if the total date rate is 50 Mbps, and the roundtrip delay is 10 ms, the minimum TX 

or RX memory requirement is 50,000,000* .01/8=62500 bytes if the retransmission function 

must support the case where all the transmitted packet (all 50 Mbps) are low-PER packets. If 

however, only a portion of the 50 Mbps data rate is allocated to the low-PER packet stream 

(e.g. 30 Mbps), whereas the remainder of the data rate is allocated to the low-latency packet 

stream (e.g. 20 Mbps), the minimum TX or RX memory requirement would be 

30,000,000* .01/8=37500 bytes (assuming a roundtrip delay of lOms). In this case, the 

transmitting modem ( or receiving modem) may send a message to the receiving modem ( or 

transmitting modem) that indicates the maximum data rate of the packet traffic that will be 

used in the retransmission function. Using the example above, the transmitting modem (or 
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receiving modem) would send a message indicating that the low-PER traffic will not exceed 

30Mbps, in which case the receiving modem (or transmitting modem) will allocate memory 

to the retransmission functionality and the interleaving/RS coding ( or deinterleaving/RS 

decoding) functionality accordingly. 

[0093] One exemplary advantage of indicating the low-PER and low-latency packets as 

part of the retransmission protocol is that it provides a DDR-like functionality without the 

overhead of dynamically re-allocating latency paths. For example, when a video application 

is turned off (less low-PER packets on the connection), the data application data rate can be 

increased (more low-latency packets on the connection) without any changes in the 

transmission parameters. 

[0094] The retransmission protocol can also be used with or without underlying 

FEC/interleaving ( or deinterleaving). An exemplary approach is to use the FEC/interleaving 

to meet the INPmin requirement specifically targeting the impulse noise that occurs 

frequently, e.g., on the order of minutes or seconds. The retransmission protocol can be used 

to correct infrequent errors (on the order of hours) that will only typically be a problem for 

very-low PER applications, such as video. 

[0095] When a retransmission protocol is combined with underlying FEC/interleaving ( or 

deinterleaving), the retransmission protocol latency will grow in proportion to the additional 

FEC/interleaving delay. This is due to the fact that the required receiver buffering 

corresponds approximately to the round-trip delay time of packet transmission and message 

acknowledgment. 
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As an example of utilizing the retransmission protocol that identifies one or more 

oflow-PER and low-latency packets with underlying FEC/Interleaving (or deinterleaving), 

the FEC/interleaving is used to achieve the INPmin requirements within the latency 

constraint and the retransmission function is used to provide another layer of error correction. 

The low-PER packets are passed through both the retransmission function and the 

FEC/interleaver and, as a result, a very low PER is achieved. The low-latency packets are 

passed through the FEC/Interleaver but not passed through the retransmission function. 

Since low-latency packets are passed through the FEC/interleaver, they will meet the INPmin 

and MaxDelay requirements without incurring the extra delay from the retransmission 

protocol. 

[0097] Example configuration parameters: 

DS Data rate = 25 Mbps, INPmin=2, MaxDelayDS= 8ms 

[0098] Example FEC/Interleaving parameters: 

NFEC=128, R=16 which results in an interleaver memory of approximately 14Kbytes for 

INP=2 with 8 ms of delay. 

[0099] Retransmission protocol: 

Ifwe assume the US latency is 2ms, the retransmission protocol will add a minimum of 8+2 

= lOms oflatency. This means that the total DS latency (FEC/interleaving+ Retransmission) 

will be approximately 8+ 1 O= 18ms. 

[00100] Memory requirements: 

The memory requirements for the retransmission protocol can be calculated as: (IOms) x (25 
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Mbps) /8 = 31Kbytes. Therefore the transmitter and receiver will both need a total memory 

of (31 + 14) =45 Kbytes for the retransmission protocol and FEC/Interleaving function. 

[00101] Low-PER packets: 

Latency= l 8ms. The PER is very low because INPmin=2 ( from FEC/interleaving) is 

combined with the error correction of the retransmission function. 

[00102] Low-Latency packets: 

Latency = 8ms. INP =2 from FEC/interleaving. No additional delay due to retransmission 

function. 

[00103] Although this invention describes the retransmission being done as part of the 

PTM-TC, it could also be done inside other layer(s) of the xDSL transceiver, such as the 

PMD or the PMS-TC. Alternatively, it could performed at a layer(s) above the PTM-TC, for 

example, in a new layer between the PTM-TC and the next higher layer, or in general any 

layer above the physical layer, e.g., layer 1, 2, 3, 4 or 5. 

[00104] In this invention, the term "transmitter" generally refers to the transceiver that 

transmits the packets. Likewise the term "receiver" generally refers to the transceiver that 

receives the packets. Therefore the "transmitter" also receives the ACK/NAK messages and 

the "receiver" also transmits the ACKINAK messages. 

[00105] Figure 2 outlines an exemplary method of operation of a transmitting modem 

utilizing the retransmission protocol. In particular, control begins in step SI 00 and continues 

to step SI 10. In step SI 10, a packet is received from a higher layer. Then, in step Sl20, a 
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decision is made as to whether the received packet is a retransmitted type packet. If the 

packet is not a retransmitted type packet, such as a low-latency packet, control jumps to step 

S125 where the packet is optionally updated (as discussed above) with control continuing to 

step S 130 where the packet is forwarded to the receiver. Control then continues to step S 140 

where the control sequence ends. 

[00106] If the packet is a retransmitted type packet, such as a low-PER packet, control 

continues to step S150. In step S150, the packet can be updated with information such as a 

sequence identifier or other information that allows a receiver to be able to determine which 

packet (or packets) need to be retransmitted. Next, in step S160, the updated packet is stored 

in the retransmission buffer. Then, in step SI 70, the packet is forwarded to the receiver. 

Control then continues to step S 180. 

[00107] In step S 180, a determination is made whether the packet needs to be 

retransmitted. If the packet needs to be retransmitted, control jumps back to step S 170. 

Otherwise, control continues to step S 190. 

[00108] In step S 190, the packet is deleted from the retransmission buffer. Control then 

continues to step S140 were the control sequence ends. 

[00109] Figure 3 outlines an exemplary method of operation of a receiving modem 

utilizing the retransmission protocol. In particular, control begins in step S200 and continues 

to step S210. In step S210, a packet is received from the transmitter. Next, in step S220, a 

determination is made whether the packet has been identified as a retransmitted type packet. 

If the packet has not been identified as a retransmittable type packet, control jumps to step 
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S230. 

[0011 0] In step S230, the packet is forwarded to a higher layer. Control then continues to 

step S240 where the control sequence ends. 

[00111] Alternatively, if the received packet is a retransmittable type packet, the packet is 

stored in the retransmission buffer in step S260. Next, in step S270, the integrity of the 

packet can be checked, for example utilizing a CRC. Then, in step S280, a determination is 

made whether the packet needs retransmission. If the packet needs retransmission, control 

continues to step S290 where the retransmitted packet is obtained, for example, based on the 

sending of a message(s), one or the other transceiver determining a packet is missing, or the 

like, as discussed above, with control continuing back to step S270 for an integrity check. 

[00112] If the packet does not need retransmission, control continues to step S295 where 

the packet is forwarded to a higher layer and deleted from the retransmission buffer. Control 

then continues to step S240 where the control sequence ends. 

[00113] Figure 4 outlines an exemplary memory allocation method for sharing memory 

between the retransmission function and one or more of the interleaving/deinterleaving 

functionality and coding functionality. In particular, control begins in step S300 and 

continues to step S305. In step S305, a message is sent/received specifying the available 

memory. Typically, the receiver will send a message to the transmitter specifying the 

available memory, but the transmitter could also send a message to the receiver. Next, in step 

S310, a determination is made as to how the memory should be allocated. As discussed, this 

allocation can be based on one or more of error correction capability, latency, buffering 
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requirements, SNR, impulse noise, or in general, any communication parameter. Next, in 

step S320, the memory allocation is communicated to another transceiver. Then, in step 

S330, a determination can made as to whether the allocation is compatible. If the received 

allocation is not compatible, control continues to step S360 wherein another allocation can be 

requested, with control continuing back to step S320. 

[00114] Alternatively, if the allocation is compatible, in step S340 the memory is allocated 

based on the received allocation. Control then continues to step S350 where the control 

sequence ends. 

[00115] Figure 5 illustrates an exemplary memory sharing methodology for use with a 

retransmission function and one or more of interleaving/deinterleaving functionality, RS 

coding/decoding functionality. In particular, control begins in step S400 and continues to 

step S410. In step S410, the memory allocation is received from, for example, a memory 

management module that may be located in the same transceiver, or at a remote transceiver. 

Next, in step S420, the memory sharing configuration is established and then, in step S430, 

the memory is shared between a retransmission function and one or more of the 

interleaving/deinterleaving functionality, RS coding/decoding functionality. Control then 

continues to step S440. 

[00116] In step S440, a determination is made whether the memory sharing configuration 

should be changed. For example, the memory sharing configuration can be dynamically 

changed based on changes in the communication channel or data type(s) being sent on the 

communication channel. More specifically, for example, if the communications channel was 

not performing well, e.g., an increase in bit errors, it may be advantageous to increase the 
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retransmission capability while decreasing the FEC/interleaving capability or vise-versa, 

which could have an impact on how the memory sharing should be configured. 

[00117] If the memory sharing configuration should be changed, control continues to step 

S450 where another allocation can be requested, with control continuing back to step S410. 

Otherwise, control continues to step S460 where the control sequence ends. 

[00118] While the above-described flowcharts have been discussed in relation to a 

particular sequence of events, it should be appreciated that changes to this sequence can 

occur without materially effecting the operation of the invention. Additionally, the exact 

sequence of events need not occur as set forth in the exemplary embodiments, but rather the 

steps can be performed by one or the other transceiver in the communication system provided 

both transceivers are aware of the technique being used for initialization. Additionally, the 

exemplary techniques illustrated herein are not limited to the specifically illustrated 

embodiments but can also be utilized with the other exemplary embodiments and each 

described feature is individually and separately claimable. 

[00119] The above-described system can be implemented on wired and/or wireless 

telecommunications devices, such a modern, a rnulticarrier modem, a DSL modern, an ADSL 

modern, an xDSL modem, a VDSL modern, a linecard, test equipment, a rnulticarrier 

transceiver, a wired and/or wireless wide/local area network system, a satellite 

communication system, network-based communication systems, such as an IP, Ethernet or 

A TM system, a modem equipped with diagnostic capabilities, or the like, or on a separate 

programmed general purpose computer having a communications device or in conjunction 
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with any of the following communications protocols: CDSL, ADSL2, ADSL2+, VDSLI, 

VDSL2, HDSL, DSL Lite, IDSL, RADSL, SDSL, UDSL or the like. 

[00120] Additionally, the systems, methods and protocols of this invention can be 

implemented on a special purpose computer, a programmed microprocessor or 

microcontroller and peripheral integrated circuit element(s), an ASIC or other integrated 

circuit, a digital signal processor, a hard-wired electronic or logic circuit such as discrete 

element circuit, a programmable logic device such as PLD, PLA, FPGA, PAL, a modem, a 

transmitter/receiver, any comparable means, or the like. In general, any device capable of 

implementing a state machine that is in tum capable of implementing the methodology 

illustrated herein can be used to implement the various communication methods, protocols 

and techniques according to this invention. 

[00121] Furthermore, the disclosed methods may be readily implemented in software 

using object or object-oriented software development environments that provide portable 

source code that can be used on a variety of computer or workstation platforms. 

Alternatively, the disclosed system may be implemented partially or fully in hardware using 

standard logic circuits or VLSI design. Whether software or hardware is used to implement 

the systems in accordance with this invention is dependent on the speed and/or efficiency 

requirements of the system, the particular function, and the particular software or hardware 

systems or microprocessor or microcomputer systems being utilized. The communication 

systems, methods and protocols illustrated herein can be readily implemented in hardware 

and/or software using any known or later developed systems or structures, devices and/or 

software by those of ordinary skill in the applicable art from the functional description 
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provided herein and with a general basic knowledge of the computer and telecommunications 

arts. 

[00122] Moreover, the disclosed methods may be readily implemented in software that can 

be stored on a storage medium, executed on programmed general-purpose computer with the 

cooperation of a controller and memory, a special purpose computer, a microprocessor, or the 

like. In these instances, the systems and methods of this invention can be implemented as 

program embedded on personal computer such as an applet, JAVA® or CGI script, as a 

resource residing on a server or computer workstation, as a routine embedded in a dedicated 

communication system or system component, or the like. The system can also be 

implemented by physically incorporating the system and/or method into a software and/or 

hardware system, such as the hardware and software systems of a communications 

transceiver. 

[00123] It is therefore apparent that there has been provided, in accordance with the 

present invention, systems and methods for packet retransmission and memory sharing. 

While this invention has been described in conjunction with a number of embodiments, it is 

evident that many alternatives, modifications and variations would be or are apparent to those 

of ordinary skill in the applicable arts. Accordingly, it is intended to embrace all such 

alternatives, modifications, equivalents and variations that are within the spirit and scope of 

this invention. 
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Claims: 

1. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should not be 

retransmitted. 

2. The method of claim 1, wherein the packet is any grouping of bytes. 

3. The method of claim 1, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

4. The method of claim 1, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

5. The method of claim 4, wherein the identifying step comprises using a special 

value for a sequence identifier (SID). 

6. The method of claim 4, wherein the appended bit field comprises a dedicated 

CRC. 

7. The method of claim 1, wherein the at least one packet is not stored for 

retransmission. 
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8. The method of claim 1, wherein the at least one packet is passed immediately 

to a high layer. 

9. A packet retransmission module capable of transmitting or receiving a 

plurality of packets and capable of identifying at least one packet of the plurality of packets 

as a packet that should not be retransmitted. 

10. The module of claim 9, wherein the packet is any grouping of bytes. 

11. The module of claim 9, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

12. The module of claim 9, wherein the module is capable of appending a bit field 

comprising a sequence identifier (SID) to each packet. 

13. The module of claim 12, wherein the identifying comprises using a special 

value for the SID. 

14. The module of claim 12, wherein the appended bit field comprises a dedicated 

CRC. 

15. The module of claim 9, wherein the at least one packet is not stored by the 

module for retransmission. 
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16. The module of claim 9, wherein the at least one packet is passed by the 

module immediately to a high layer. 

17. The module of claim 9, wherein the module is implemented in one or more of 

a wireless transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL 

modem, an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose 

computer, a special purpose computer, a programmed microprocessor, a microcontroller and 

peripheral integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired 

electronic or logic circuit and a programmable logic device. 

18. The module of claim 9, wherein the module is implemented in one or more of a 

PTM-TC, ATM-TC, PMD and PMS-TC. 

19. A method comprising sharing memory between an interleaving and/or 

deinterleaving memory and a packet retransmission memory. 

20. A method comprising allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

21. The method of claim 20, further comprising transmitting or receiving a 

message indicating how to allocate the shared memory. 

22. The method of claim 19 or 20, further comprising transmitting or receiving a 

message indicating how to share the memory. 
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23. A memory capable of being shared between an interleaving and/or 

deinterleaving buffer and a packet retransmission buffer. 

24. A module capable of allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

25. The module of claim 24, wherein the module is capable of transmitting or 

receiving a message indicating how to allocate the shared memory. 

26. The module of claim 24, wherein the module is capable of transmitting or 

receiving a message indicating how to share the memory. 

27. The module of claim 24, wherein the module is one or more of a wireless 

transceiver, a wireless LAN station, a wired transceiver, a DSL modern, an ADSL modern, 

an xDSL modern, a VDSL modern, a rnulticarrier transceiver, a general purpose computer, a 

special purpose computer, a programmed microprocessor, a rnicrocontroller and peripheral 

integrated circuit elernent(s), an ASIC, a digital signal processor, a hard-wired electronic or 

logic circuit and a programmable logic device. 

28. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 
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identifying at least one packet of the plurality of packets as a packet that should be 

retransmitted and at least one packet of the plurality of packets as a packet that should not 

be retransmitted. 

29. The method of claim 28, wherein the packet is any grouping of bytes. 

30. The method of claim 28, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

31. The method of claim 28, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

32. The method of claim 31, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

33. The method of claim 31, wherein the appended bit field comprises a dedicated 

CRC. 

34. The method of claim 28, wherein at least one packet is stored for 

retransmission. 

35. The method of claim 28, wherein at least one packet is passed immediately to 

a high layer. 
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36. A packet handling method comprising: 

receiving a stream of packets; 

identifying a first number of packets in the stream of packets as low-latency 

packets; 

identifying a second number of packets in the stream of packets as low-error 

packets; 

forwarding the low-latency and low-error packets to a transceiver or a higher 

layer; and 

storing the low-error packets for error correction. 

3 7. The method of claim 36, further comprising appending the low-error packets 

with an identifier. 

38. A method of allocating memory in a transceiver comprising: 

analyzing one or more communication parameters; 

identifying a memory allocation; and 

allocating memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding. 

39. A memory sharing method in a transceiver comprising: 

receiving a memory allocation; 

establishing a shared memory for one or more of interleaving, deinterleaving, 

RS coding, RS decoding and packet retransmission functions; and 

sharing the shared memory between a retransmission function and one or more 

of interleaving, deinterleaving, RS coding and RS decoding functions. 
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40. The method of claim 39, further comprising determining a compatibility of the 

memory allocation. 

41. The method of claim 3 9, wherein the compatibility of the memory allocation 

is based on channel performance metrics. 

42. Means for performing the functionality of any of the aforementioned claims. 

43. An information storage media comprising information that when executed 

performs the functionality of any of the aforementioned claims. 

44. Any one or more of the features as substantially described herein. 

45. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

means for identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

46. The means of claim 45, wherein the packet is any grouping of bytes. 

4 7. The means of claim 45, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 
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48. The means of claim 45, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

49. The means of claim 48, wherein the means for identifying comprises using a 

special value for a sequence identifier (SID). 

50. The means of claim 48, wherein the appended bit field comprises a dedicated 

CRC. 

51. The means of claim 45, wherein the at least one packet is not stored for 

retransmission. 

52. The means of claim 45, wherein the at least one packet is passed immediately 

to a high layer. 

53. Means for sharing memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

54. Means for allocating a first portion of shared memory for retransmission and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

55. The means of claim 54, further comprising means for transmitting or receiving 

a message indicating how to allocate the shared memory. 
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56. The means of claim 54, further comprising means for transmitting or receiving 

a message indicating how to share the memory. 

57. Means for sharing a memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

58. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

means for identifying at least one packet of the plurality of packets as a packet 

that should be retransmitted and at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

59. The means of claim 58, wherein the packet is any grouping of bytes. 

60. The means of claim 58, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

61. The means of claim 58, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

62. The means of claim 61, wherein the means for identifying comprises using a 

special value for the sequence identifier (SID). 
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63. The means of claim 58, wherein the appended bit field comprises a dedicated 

CRC. 

64. The means of claim 58, wherein at least one packet is stored for retransmission. 

65. The means of claim 58, wherein at least one packet is passed immediately to a 

high layer. 

66. A packet handling means comprising: 

means for receiving a stream of packets; 

means for identifying a first number of packets in the stream of packets as 

low-latency packets; 

means for identifying a second number of packets in the stream of packets as 

low-error packets; 

means for forwarding the low-latency and low-error packets to a transceiver or 

higher layer; and 

means for storing the low-error packets for error correction. 

67. The means of claim 66, further comprising means for appending the low-error 

packets with an identifier. 

68. Means for allocating memory in a transceiver comprising: 

means for analyzing one or more communication parameters; 

means for identifying a memory allocation; and 
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means for allocating memory based on the memory allocation to a 

retransmission function and one or more of an interleaving, deinterleaving, RS coding and 

RS decoding function. 

69. Means for memory sharing in a transceiver comprising: 

means for receiving a memory allocation; 

means for establishing a shared memory for one or more of interleaving, 

deinterleaving, RS coding, RS decoding and packet retransmission function; and 

means for sharing the shared memory between a retransmission function and 

one or more of interleaving, deinterleaving, RS coding and RS decoding functionality. 

70. The means of claim 69, further comprising means for determining a 

compatibility of the memory allocation. 

71. The means of claim 69, wherein the compatibility of the memory allocation is 

based on channel performance metrics. 

72. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

73. The transceiver of claim 72, wherein the packet is any grouping of bytes. 
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74. The transceiver of claim 72, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

75. The transceiver of claim 72, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

76. The transceiver of claim 75, wherein the QOS module uses a special value for 

a sequence identifier (SID). 

77. The transceiver of claim 75, wherein the appended bit field comprises a 

dedicated CRC. 

78. The transceiver of claim 72, wherein the at least one packet is not stored for 

retransmission. 

79. The transceiver of claim 72, wherein the at least one packet is passed 

immediately to a high layer. 

80. A memory capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

81. A memory management module capable of allocating a first portion of shared 

memory for retransmission and capable of allocating a second portion of the shared memory 

to one or more of interleaving and deinterleaving functionality. 
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82. The module of claim 81, further comprising a module for transmitting or 

receiving a message indicating how to allocate the shared memory. 

83. The module of claim 81, further comprising a module for transmitting or 

receiving a message indicating how to share the memory. 

84. A module capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

85. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should be retransmitted and at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

86. The transceiver of claim 85, wherein the packet is any grouping of bytes. 

87. The transceiver of claim 85, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

88. The transceiver of claim 85, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 
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89. The transceiver of claim 88, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

90. The transceiver of claim 88, wherein the appended bit field comprises a 

dedicated CRC. 

91. The transceiver of claim 85, wherein at least one packet is stored for 

retransmission. 

92. The transceiver of claim 85, wherein at least one packet is passed immediately 

to a high layer. 

93. A transceiver capable of handling a stream of packets comprising: 

a QOS module capable of identifying a first number of packets in the stream 

of packets as low-latency packets and a second number of packets in the stream of packets 

as low-error packets; 

a transmission management module capable of forwarding the low-latency and 

low-error packets to another transceiver; and 

a buffer module capable of storing the low-error packets for error correction. 

94. The transceiver of claim 93, further comprising a packet QOS assignment 

module capable of appending the low-error packets with an identifier. 

95. A transceiver capable of having an allocatable memory comprising: 
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a controller capable of analyzing one or more communication parameters; and 

a memory management module capable of identifying a memory allocation 

and allocating a shared memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding 

functions. 

96. A transceiver capable of sharing memory comprising: 

a controller capable of receiving a memory allocation; and 

a memory management module capable of establishing a shared memory for a 

retransmission function and one or more of interleaving, deinterleaving, RS coding and RS 

decoding functions. 

97. The transceiver claim 96, wherein the memory management module further 

determines a compatibility of the memory allocation. 

98. The transceiver of claim 96, wherein the memory allocation is based on one or 

more communication channel performance metrics. 

99. In a communication environment where packets are being transmitted, a 

method for allocating a first portion of shared memory for retransmission of packets and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

100. The method of claim 99, wherein all errored packets are retransmitted. 
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101. The method of claims 19, 20 and 99, wherein a retransmission function 

identifies packets that should not be retransmitted. 

102. The method of claim 99, wherein all packets are being transmitted without an 

assigned a QOS level. 

103. A packet communication method comprising: 

in a first mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted; 

in a second mode of operation: 

transmitting or receiving a plurality of packets; 

allocating a first portion of shared memory for retransmission of 

packets and a second portion of the shared memory for one or more of interleaving, 

deinterleaving, coding, decoding and error correction; and 

in a third mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a 

retransmittable-type packet; 

identifying at least one packet of the plurality of packets as a non

retransmittable-type packet; 

allocating a first portion of shared memory for retransmission of the 

retransmittable-type packets and a second portion of the shared memory for one or more of 

interleaving, deinterleaving, coding, decoding and error correction. 
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104. The method of claim 103, wherein the non-retransmittable-type packet is a 

low-latency packet. 

105. The method of claim 103, wherein the retransmittable-type packet is a low-

error packet. 
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ABSTRACT 

Through the identification of different packet-types, packets can be handled based on an 

assigned packet handling identifier. This identifier can, for example, enable forwarding of 

latency-sensitive packets without delay and allow error-sensitive packets to be stored for 

possible retransmission. In another embodiment, and optionally in conjunction with 

retransmission protocols including a packet handling identifier, a memory used for 

retransmission of packets can be shared with other transceiver functionality such as, coding, 

decoding, interleaving, deinterleaving, error correction, and the like. 
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PACKET RETRANSMISSION AND MEMORY SHARING 

RELATED APPLICATION DATA 

This application is a Confamation of U.S. Patent Application No. 13/766,059, 

filed February 13, 2013, now U.S. Patent No. 8.645.784. which is a Continuation of U.S. 

Patent Application No. 12i783,758, filed May 20. 2010, now U.S. Patent No. 8,407,546, 

which is a Continuation of U.S. Patent Application No. 12/295,828, filed October 2, 2008, 

now U.S. Patent No. 8,335,956, which is a national stage application under 35 U.S.C. 371 of 

PCT Apolication No. PCT/US2007/066522 having an international filing date of April 12. 

2007, which desi1rnated the United States, which PCT application claims the benefit of and 

priority under 35 U.S.C. § 119(e) to U.S. Patent Application Nos. 60/792,236, filed April 12, 

2006, entitled "xDSL Packet Retransmission Mechanism," and 60/849,650, filed October 5, 

2006, entitled "xDSL Packet Retransmission Mechanism with Examples," each of which are 

he+h--incorporated herein by reference in their entirety. 

BACKGROUND 

Field of the Invention 

[0002] This invention generally relates to communication systems. More specifically, an 

exemplary embodiment of this invention relates to retransmission of packets in a 

communication environment. An exemplary embodiment of this invention also relates to 

memory sharing between transmission functions and other transceiver functions. 

SUMMARY 

[0003] Exemplary aspects of the invention relate to handling of packets and the 

assignment of a packet handling identifier. Exemplary aspects relate to sharing of resources 
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between retransmitted packets and other transceiver functions. In addition, exemplary 

aspects relate to sharing of resources between packets associated with the packet handling 

identifier and other transceiver functions. 

[0004] More specifically, aspects of the invention relate to assigning a packet handling 

identifier to one or more packets. Based on the packet handling identifier, a packet can either 

be, for example, forwarded directly to another communication device (or layer) or, 

alternatively, held for possible retransmission protocols. For example, packets received from, 

for example, a higher-layer of a communication device, can be designated to have a specific 

packet handling identifier, such as a Quality of Service (QOS) level. The QOS level of a 

packet indicates the importance of certain service metrics ( or characteristics) of one or more 

packets. 

[0005] Two exemplary QOS metrics are delay (or latency) and Packet Error Rate (PER). 

While these two metrics are used for illustrative purposes herein, it should be appreciated that 

other metrics can also be used with this invention. For example, other QOS metrics could 

include one or more of a Bit Error Rate (BER), data rate, delay variation (or jitter), packet 

loss rate, time between error events (TBE), or the like. 

[0006] As an example, in the case where the two QOS metrics are latency and PER, 

packets containing, for example, video information (such as IPTV) may have the requirement 

for a very low packet error rate but can often tolerate higher delay. In contrast, voice or data 

( e.g., gaming) traffic may have very low latency requirements but can tolerate a higher packet 

error rate. For this particular example, the video packets could be designated as "low-PER" 

QOS packets and the voice or data packets could be designated as "low-latency" QOS 

2 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 82 of 739

Marked-Up Substitute Specification 
SS§{1---~½'-I2{:-T6936-57-PUS-CON-3 

packets. For example, a specific QOS identifier could be assigned to the low-latency packets 

while a different QOS identifier could be assigned to the low-PER packets. The low-latency 

packets could be forwarded directly to another transceiver, or a higher layer, while the low

PER packets can be stored in a retransmission buffer, e.g., memory, that can be used to 

reduce packet error. 

[0007] As mentioned above, exemplary aspects also relate to sharing of resources 

between a retransmission function and other transceiver functions. 

[0008] The exemplary systems and methods of this invention can utilize memory, such as 

a retransmission buffer, for the storing of packets for retransmission functions. Since other 

transceiver functions may also require memory to perform certain functionality, an exemplary 

aspect of this invention also relates to sharing the memory for retransmission functions with 

the memory required for other transceiver functions. For example, memory can be 

dynamically allocated based on configuration settings or noise conditions and, for example, 

the memory divided between one or more of interleaving/deinterleaving, RS 

Coding/Decoding functionality and the functionality used retransmission. 

[0009] Aspects of the invention thus relate to identification of one or more packets. 

[0010] Additional aspects of the invention relate to identifying one or more packets that 

can be retransmitted. 

[0011] Still further aspects of the invention relate to identifying one or more packets that 
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should not be retransmitted. 

[0012] Aspects of the invention also relate to retransmission of one or more of an IP 

packet, an Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-data frame, a PTM

TC codeword, and RS codeword and a DMT symbols. 

[0013] Still further aspects of the invention relate to appending an identifier to a packet. 

[0014] Still further aspects of the invention relate to appending a sequence identifier to at 

least one packet. 

[0015] Aspects of the invention also relate to routing one or more packets based on a 

packet handling identifier. 

[0016] Aspects of the invention also relate to retransmitting a packet. 

[0017] Aspects of the invention further relate to retransmit a packet based on a 

retransmission request. 

[0018] Still further aspects of the invention relate to sharing memory between a 

retransmission function and one or more of an interleaver, deinterleaver, coder, decoder and 

other transceiver functionalities. 

[0019] Other more specific aspects of the invention relate to sharing memory between a 
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retransmission buffer (or memory) and interleaving/deinterleaving and/or coding/decoding 

functionality. 

[0020] Additional exemplary, non-limiting aspects of the invention are: 

1. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should not be 

retransmitted. 

2. The method of aspect 1, wherein the packet is any grouping of bytes. 

3. The method of aspect 1, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

4. The method of aspect 1, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

5. The method of aspect 4, wherein the identifying step comprises using a special 

value for a sequence identifier (SID). 

6. The method of aspect 4, wherein the appended bit field comprises a dedicated 

CRC. 
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7. The method of aspect 1, wherein the at least one packet is not stored for 

retransmission. 

8. The method of aspect 1, wherein the at least one packet is passed immediately 

to a high layer. 

9. A packet retransmission module capable of transmitting or receiving a 

plurality of packets and capable of identifying at least one packet of the plurality of packets 

as a packet that should not be retransmitted. 

10. The module of aspect 9, wherein the packet is any grouping of bytes. 

11. The module of aspect 9, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

12. The module of aspect 9, wherein the module is capable of appending a bit 

field comprising a sequence identifier (SID) to each packet. 

13. The module of aspect 12, wherein the identifying comprises using a special 

value for the SID. 

14. The module of aspect 12, wherein the appended bit field comprises a 

dedicated CRC. 
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15. The module of aspect 9, wherein the at least one packet is not stored by the 

module for retransmission. 

16. The module of aspect 9, wherein the at least one packet is passed by the 

module immediately to a high layer. 

17. The module of aspect 9, wherein the module is implemented in one or more of 

a wireless transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL 

modem, an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose 

computer, a special purpose computer, a programmed microprocessor, a microcontroller and 

peripheral integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired 

electronic or logic circuit and a programmable logic device. 

18. The module of aspect 9, wherein the module is implemented in one or more of a 

PTM-TC, ATM-TC, PMD and PMS-TC. 

19. A method comprising sharing memory between an interleaving and/or 

deinterleaving memory and a packet retransmission memory. 

20. A method comprising allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 
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21. The method of aspect 20, further comprising transmitting or receiving a 

message indicating how to allocate the shared memory. 

22. The method of aspect 19 or 20, further comprising transmitting or receiving a 

message indicating how to share the memory. 

23. A memory capable of being shared between an interleaving and/or 

deinterleaving buffer and a packet retransmission buffer. 

24. A module capable of allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

25. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to allocate the shared memory. 

26. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to share the memory. 

27. The module of aspect 24, wherein the module is one or more of a wireless 

transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL modem, 

an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose computer, a 

special purpose computer, a programmed microprocessor, a microcontroller and peripheral 
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integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired electronic or 

logic circuit and a programmable logic device. 

28. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should be 

retransmitted and at least one packet of the plurality of packets as a packet that should not 

be retransmitted. 

29. The method of aspect 28, wherein the packet is any grouping of bytes. 

30. The method of aspect 28, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

31. The method of aspect 28, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

32. The method of aspect 31, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

33. The method of aspect 31, wherein the appended bit field comprises a 

dedicated CRC. 
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34. The method of aspect 28, wherein at least one packet is stored for 

retransmission. 

35. The method of aspect 28, wherein at least one packet is passed immediately to 

a high layer. 

36. A packet handling method comprising: 

receiving a stream of packets; 

identifying a first number of packets in the stream of packets as low-latency 

packets; 

identifying a second number of packets in the stream of packets as low-error 

packets; 

forwarding the low-latency and low-error packets to a transceiver or a higher 

layer; and 

storing the low-error packets for error correction. 

37. The method of aspect 36, further comprising appending the low-error packets 

with an identifier. 

38. A method of allocating memory in a transceiver comprising: 

analyzing one or more communication parameters; 

identifying a memory allocation; and 

allocating memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding. 
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39. A memory sharing method in a transceiver comprising: 

receiving a memory allocation; 

establishing a shared memory for one or more of interleaving, deinterleaving, 

RS coding, RS decoding and packet retransmission functions; and 

sharing the shared memory between a retransmission function and one or more 

of interleaving, deinterleaving, RS coding and RS decoding functions. 

40. The method of aspect 39, further comprising determining a compatibility of 

the memory allocation. 

41. The method of aspect 39, wherein the compatibility of the memory allocation 

is based on channel performance metrics. 

42. Means for performing the functionality of any of the aforementioned aspects. 

43. An information storage media comprising information that when executed 

performs the functionality of any of the aforementioned aspects. 

44. Any one or more of the features as substantially described herein. 

45. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 
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means for identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

46. The means of aspect 45, wherein the packet is any grouping of bytes. 

4 7. The means of aspect 4 5, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

48. The means of aspect 45, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

49. The means of aspect 48, wherein the means for identifying comprises using a 

special value for a sequence identifier (SID). 

50. The means of aspect 48, wherein the appended bit field comprises a dedicated 

CRC. 

51. The means of aspect 45, wherein the at least one packet is not stored for 

retransmission. 

52. The means of aspect 45, wherein the at least one packet is passed immediately 

to a high layer. 
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53. Means for sharing memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

54. Means for allocating a first portion of shared memory for retransmission and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

55. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to allocate the shared memory. 

56. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to share the memory. 

57. Means for sharing a memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

58. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

means for identifying at least one packet of the plurality of packets as a packet 

that should be retransmitted and at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

59. The means of aspect 58, wherein the packet is any grouping of bytes. 
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60. The means of aspect 58, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

61. The means of aspect 58, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

62. The means of aspect 61, wherein the means for identifying comprises using a 

special value for the sequence identifier (SID). 

63. The means of aspect 58, wherein the appended bit field comprises a dedicated 

CRC. 

64. The means of aspect 58, wherein at least one packet is stored for 

retransmission. 

65. The means of aspect 58, wherein at least one packet is passed immediately to a 

high layer. 

66. A packet handling means comprising: 

means for receiving a stream of packets; 

means for identifying a first number of packets in the stream of packets as 

low-latency packets; 
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means for identifying a second number of packets in the stream of packets as 

low-error packets; 

means for forwarding the low-latency and low-error packets to a transceiver or 

higher layer; and 

means for storing the low-error packets for error correction. 

67. The means of aspect 66, further comprising means for appending the low-error 

packets with an identifier. 

68. Means for allocating memory in a transceiver comprising: 

means for analyzing one or more communication parameters; 

means for identifying a memory allocation; and 

means for allocating memory based on the memory allocation to a 

retransmission function and one or more of an interleaving, deinterleaving, RS coding and 

RS decoding function. 

69. Means for memory sharing in a transceiver comprising: 

means for receiving a memory allocation; 

means for establishing a shared memory for one or more of interleaving, 

deinterleaving, RS coding, RS decoding and packet retransmission function; and 

means for sharing the shared memory between a retransmission function and 

one or more of interleaving, deinterleaving, RS coding and RS decoding functionality. 
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70. The means of aspect 69, further comprising means for determining a 

compatibility of the memory allocation. 

71. The means of aspect 69, wherein the compatibility of the memory allocation is 

based on channel performance metrics. 

72. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

73. The transceiver of aspect 72, wherein the packet is any grouping of bytes. 

74. The transceiver of aspect 72, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

75. The transceiver of aspect 72, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

76. The transceiver of aspect 75, wherein the QOS module uses a special value for 

a sequence identifier (SID). 
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77. The transceiver of aspect 75, wherein the appended bit field comprises a 

dedicated CRC. 

78. The transceiver of aspect 72, wherein the at least one packet is not stored for 

retransmission. 

79. The transceiver of aspect 72, wherein the at least one packet is passed 

immediately to a high layer. 

80. A memory capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

81. A memory management module capable of allocating a first portion of shared 

memory for retransmission and capable of allocating a second portion of the shared memory 

to one or more of interleaving and deinterleaving functionality. 

82. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to allocate the shared memory. 

83. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to share the memory. 

84. A module capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 
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85. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should be retransmitted and at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

86. The transceiver of aspect 85, wherein the packet is any grouping of bytes. 

8 7. The transceiver of aspect 85, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

88. The transceiver of aspect 85, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

89. The transceiver of aspect 88, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

90. The transceiver of aspect 88, wherein the appended bit field comprises a 

dedicated CRC. 
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91. The transceiver of aspect 85, wherein at least one packet is stored for 

retransmission. 

92. The transceiver of aspect 85, wherein at least one packet is passed 

immediately to a high layer. 

93. A transceiver capable of handling a stream of packets comprising: 

a QOS module capable of identifying a first number of packets in the stream 

of packets as low-latency packets and a second number of packets in the stream of packets 

as low-error packets; 

a transmission management module capable of forwarding the low-latency and 

low-error packets to another transceiver; and 

a buffer module capable of storing the low-error packets for error correction. 

94. The transceiver of aspect 93, further comprising a packet QOS assignment 

module capable of appending the low-error packets with an identifier. 

95. A transceiver capable of having an allocatable memory comprising: 

a controller capable of analyzing one or more communication parameters; and 

a memory management module capable of identifying a memory allocation 

and allocating a shared memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding 

functions. 
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96. A transceiver capable of sharing memory comprising: 

a controller capable of receiving a memory allocation; and 

a memory management module capable of establishing a shared memory for a 

retransmission function and one or more of interleaving, deinterleaving, RS coding and RS 

decoding functions. 

97. The transceiver aspect 96, wherein the memory management module further 

determines a compatibility of the memory allocation. 

98. The transceiver of aspect 96, wherein the memory allocation is based on one 

or more communication channel performance metrics. 

99. In a communication environment where packets are being transmitted, a 

method for allocating a first portion of shared memory for retransmission of packets and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

100. The method of aspect 99, wherein all errored packets are retransmitted. 

101. The method of aspects 19, 20 and 99, wherein a retransmission function 

identifies packets that should not be retransmitted. 

102. The method of aspect 99, wherein all packets are being transmitted without an 

assigned a QOS level. 
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103. A packet communication method comprising: 

in a first mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted; 

in a second mode of operation: 

transmitting or receiving a plurality of packets; 

allocating a first portion of shared memory for retransmission of 

packets and a second portion of the shared memory for one or more of interleaving, 

deinterleaving, coding, decoding and error correction; and 

in a third mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a 

retransmittable-type packet; 

identifying at least one packet of the plurality of packets as a non

retransmittable-type packet; 

allocating a first portion of shared memory for retransmission of the 

retransmittable-type packets and a second portion of the shared memory for one or more of 

interleaving, deinterleaving, coding, decoding and error correction. 

104. The method of aspect 103, wherein the retransmittable-type packet is a low-

latency packet. 
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105. The method of aspect 103, wherein the retransmittable-type packet is a low-

error packet. 

[0021] These and other features and advantages of this invention are described in, or are 

apparent from, the following detailed description of the exemplary embodiments. 

BRIEF DESCRIPTION OF THE ORA WINGS 

[0022] The exemplary embodiments of the invention will be described in detail, with 

reference to the following figures wherein: 

[0023] Fig. 1 illustrates an exemplary communication system according this invention. 

[0024] Figure 2 is a flowchart outlining an exemplary method for packet retransmission 

according this invention. 

[0025] Figure 3 is a flowchart outlining an exemplary method for retransmitted packet 

reception according this invention. 

[0026] Figure 4 is a flowchart outlining an exemplary method for memory allocation 

according to this invention. 
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Figure 5 is a flowchart outlining an exemplary method for memory sharing 

according this invention. 

DETAILED DESCRIPTION 

[0028] The exemplary embodiments of this invention will be described in relation to 

packet retransmission and/or memory sharing in an xDSL environment. However, it should 

be appreciated, that in general, the systems and methods of this invention will work equally 

well for any type of communication system in any environment. 

[0029] The exemplary systems and methods of this invention will also be described in 

relation to multicarrier modems, such as xDSL modems and VDSL modems, and associated 

communication hardware, software and communication channels. However, to avoid 

unnecessarily obscuring the present invention, the following description omits well-known 

structures and devices that may be shown in block diagram form or otherwise summarized. 

[0030] For purposes of explanation, numerous details are set forth in order to provide a 

thorough understanding of the present invention. It should be appreciated however that the 

present invention may be practiced in a variety of ways beyond the specific details set forth 

herein. 

[0031] Furthermore, while the exemplary embodiments illustrated herein show the 

various components of the system collocated, it is to be appreciated that the various 

components of the system can be located at distant portions of a distributed network, such as 

a communications network and/or the Internet, or within a dedicated secure, unsecured and/or 

encrypted system. Thus, it should be appreciated that the components of the system can be 
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combined into one or more devices, such as a modern, or collocated on a particular node of a 

distributed network, such as a telecommunications network. As will be appreciated from the 

following description, and for reasons of computational efficiency, the components of the 

system can be arranged at any location within a distributed network without affecting the 

operation of the system. For example, the various components can be located in a Central 

Office modern (CO, ATU-C, VTU-O), a Customer Premises modern (CPE, ATU-R, VTU-R), 

an xDSL management device, or some combination thereof. Similarly, one or more 

functional portions of the system could be distributed between a modern and an associated 

computing device. 

[0032] Furthermore, it should be appreciated that the various links, including 

communications channel 10, connecting the elements (not shown) can be wired or wireless 

links, or any combination thereof, or any other known or later developed elernent(s) that is 

capable of supplying and/or communicating data to and from the connected elements. The 

term module as used herein can refer to any known or later developed hardware, software, 

firmware, or combination thereof that is capable of performing the functionality associated 

with that element. The terms determine, calculate and compute, and variations thereof, as 

used herein are used interchangeably and include any type of methodology, process, 

mathematical operation or technique. Transmitting modern and Transmitting transceiver as 

well as Receiving modern and Receiving transceiver are used interchangeably herein. 

[0033] Moreover, while some of the exemplary embodiments described herein are 

directed toward a transmitter portion of a transceiver performing interleaving and/or coding 

on transmitted information, it should be appreciated that a corresponding deinterleaving 
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and/or decoding is performed by a receiving portion of a transceiver. Thus, while perhaps 

not specifically illustrated in every example, this disclosure is intended to include this 

corresponding functionality in both the same transceiver and/or another transceiver. 

[0034] Communication system 100 comprises a portion of a transceiver 200 and a portion 

of a transceiver 300. The transceiver 200, in addition to well known componentry, comprises 

an errored packet module 210, a transmission management module 220, a QOS ID module 

225, a QOS module 230, a packet QOS assignment module 240, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 250, a counter module 

260, a memory management module 27-D270 and a controller/memory 280. 

[0035] Connected via communication channel 10 to transceiver 200 is transceiver 300. 

The transceiver 300, in addition to well known componentry, comprises an errored packet 

module 310, a transmission management module 320, a QOS ID module 325, a QOS module 

330, a packet QOS assignment module 340, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 350, a counter module 

360, a memory management module 370 and a controller/memory 380. 

[0036] As discussed above, the systems, methods and protocols discussed herein will be 

described in relation to xDSL systems, such as those specified in ADSL2 ITU-T 

(j<,·9-9:+,;~G.992.3, ADSL2+ ITU (:~-,9·9::~•§G992.5, and VDSL2 ITU G.993.2, which are 

incorporated herein by reference in their entirety. 

[0037] In operation, a first aspect of the invention relates to retransmission of one or 
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more packets, the retransmission identifier being implemented at any transmission layer 

where packet boundaries are defined. For example, it can be implemented in the Packet 

Transmission Mode TC (PTM-TC) ofxDSL systems. For reference, "Annex A" which is of 

record in the identified provisional filing and incorporated by reference herein contains the 

PTM-TC of ADSL2 and VDSL2 systems as specified in the ITU-T G.992.3 ADSL2 standard. 

[0038] As discussed herein, the invention will generally be described in relation to the 

retransmission mechanism being incorporated as part of the PTM-TC however, it should be 

appreciated that it can also be implemented inside other layer(s) of a communication device, 

such as an xDSL transceiver, such as within the PMD or PMS-TC. 

[0039] The retransmission techniques disclosed herein can also be performed at a layer 

above the PTM-TC, for example, in a new layer between the PTM-TC and the next higher 

layer, or at any layer above the physical layer, e.g., layers 2, 3, 4, 5, etc. 

[0040] Additionally, while "packet" is used herein, the term "packet" includes any basic 

data unit, i.e., a grouping of bytes. For example, a packet could be an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data frame, a PTM-TC codeword, an RS 

Codeword, a DMT symbol, or, in general, any grouping of data bytes or information. A 

packet could also be a combination of one or more of the above. For example, a packet could 

be constructed by concatenating any number of ATM cells to create a larger grouping of bits. 

For example, five 53-byte ATM cells could be combined into a 265 byte packet or four 65 

PTM-TC codewords could be combined into a 260 byte packet. A packet could also be based 

on dividing any of the above groupings of bytes. For example, larger IP or Ethernet packets 
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could be divided into smaller groups of bytes to be used as a "packet" with the retransmission 

functionality described herein. For example, a-t-5-01500 byte IP packet could be divided into 

three 500 byte packets and used by the retransmission protocol. If the retransmission 

function is implemented as part of the PTM-TC, packets are received from a higher-layer in 

the xDSL transmitter PTM-TC and sent via the xDSL transmitter PMS-TC and PMD over the 

communication channel to the xDSL receiver. The xDSL receiver PMD and PMS-TC 

process the received signal and pass the results to the PTM-TC, which processes the 

information and passes the received packet up to a higher layer(s). 

[0041] Packets received from the higher layer at the xDSL transmitter PTM-TC can be 

designated to have a QOS level. The QOS level of a packet can indicate the importance of 

certain service metrics (or characteristics) of this (or more) packet(s). Two exemplary QOS 

metrics are delay (or latency) and PER. Although, as discussed above, these two 

characteristics are the focus of the invention, any number of different QOS metrics could also 

be used. 

[0042] As an example, in the case where the 2 QOS metrics are latency and PER, a first 

set of packets carrying certain information may have a requirement for very low PER but 

may be able to tolerate higher delay. Other packets containing information such as voice or 

data traffic may have very low delay requirements but can tolerate a higher PER. According 

to an exemplary embodiment of this invention, the first set of packets would be designated as 

"low-PER" QOS packets whereas voice or data packets would be designated at "low-latency" 

QOS packets. The QOS level ( or metric) of a packet could be designated in a number of 

ways. For example: 
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i) Certain bit fields in the header of data portions of each packet could contain 

certain values that specify the QOS requirements a packet. For example, the packet header 

could contain bit fields that indicate if the packet has a "low-PER" QOS requirement or a 

"low-latency" QOS requirement. These fields could be read by the transmitting modem 

and/or receiving modem to determine the QOS level of each packet. 

ii) When sending packets from higher layer to the PTM-TC, the higher layer 

could indicate on a packet by packet basis the QOS requirements of each packet. For 

example, there could be a separate signal on the interface that indicates if a packet being 

transferred has a "low-PER" QOS requirement or a "low-latency" QOS requirement. 

iii) When sending packets from higher layer to the PTM-TC, there could be a 

separate interface ( or channel) for packets with different QOS requirements. For example, 

one channel could be used to transfer packets that have a "low-PER" QOS requirement and a 

second channel could used to transfer packets that have a "low-latency" QOS requirement. 

This general concept could also be scaled to accommodate a plurality of different QOS 

requirements and a plurality of channels. 

iv) As in the case of Pre-Emption in the PTM-TC (see Annex A), two logically 

separated y-interfaces could be used for the transport of a low-PER and low-latency packet 

flow through a single bearer channel. This general idea could then be scaled to support any 

number of packet types. 

[0043] Other mechanisms can also be used to designate the QOS level of a packet -

provided the transmitter and/or receiver retransmission protocol is capable of knowing the 

QOS level for one or more packets. 
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Once the QOS level is knmvn by the PTM-TCs, an efficient packet retransmission 

can be designed. The exemplary packet retransmission methods and protocols can be 

designed to include any one or more of the following system level characteristics: 

All packets are received from the higher layer and passed to the higher layers 

in the correct order. 

"Low-latency" QOS packets will not incur any extra delay due to 

retransmission. 

Only packets with "low-PER" QOS should be retransmitted, and therefore 

only low-PER packets will incur the extra delay due to the retransmission mechanism. 

Flow control can be minimized such that the transmitter can generally accept 

all packets from the higher layer at the required data rate without holding-off ( or "blocking") 

packets from the higher layer during the retransmission process. 

Packet delay-variation/jitter can be minimal. 

A "DRR-like" functionality in a single bearer without requiring 

latency/interleaver OLR. 

[0045] The transceiver 200, in cooperation with the QOS module 230, receives packets 

from a higher-layer. In cooperation with the packet QOS assignment module 240, a packet 

Sequence ID (SID) is appended to the received packets. The packets, in cooperation with the 

transmission management module 220, can then be transmitted in the order in which they 

were received. 

[0046] The QOS Module 230, if not already performed by a high layer, also identifies 

packets based on the QOS requirement of the packet(s). Then, in cooperation with the packet 
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QOS assignment module 240, a QOS identifier is associated with the packet as discussed 

hereinafter. 

[0047] If, for example, the packet is identified as a low-PER packet, and assigned such an 

identifier by the QOS module 230, when the transmission management module 220 receives 

the packet, the packet is identified by the QOS ID module 225 as being a low-PER packet 

and the packet is forwarded for storage in the retransmission buffer 250. Alternatively, if the 

packet has been labeled as a low-latency packet, and identified as such by the by the QOS ID 

module 225, the packet can be transmitted to the receiving modem in cooperation with the 

transmission management module 220. 

[0048] The low-PER packets can be stored for a sufficient amount of time to wait for a 

retransmission message from the receiver PTM-TC. During this time, the transmitting 

modem can continue to receive packets from one or more higher layers, label these packets, if 

needed, and store these packets, if they are identified as low-PER packets, in the same way. 

The resulting minimum storage requirements for the transmitter PTM-TC are estimated 

below. 

[0049] For successful retransmission, the receiving modem should be able to inform the 

transmitting modem which packet, or packets, need to be retransmitted. One exemplary way 

of performing this is by transmitting packets with an appended bit field that contains a 

counter indicating the place of each packet in a stream of packets. This counter value is also 

known as a Sequence ID (SID). For example, a bit field containing a 16-bit counter could be 

appended to each packet and the counter module 260 would be incremented by one after each 
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packet was transmitted. In cooperation with the packet assignment module 240, a packet 

counter field could be appended to the packet in a number of places, for example, at the 

beginning or end of the packet, or at the beginning or end of the packet header. 

[0050] Packets received from a higher-layer may already have information in a header or 

data field of the packet that contains the packet count, or sequence, information. In addition, 

the packet counter field may be appended with an additional CRC field that contains a cyclic 

redundancy check that is computed on the packet counter field bits only. This CRC can be 

used by the receiver to determine if the packet counter field is received correctly, i.e., without 

bit errors. This CRC can be in addition to the standard CRC inserted by the standard PTM

TC (the standard packet PTM-TC CRC is a CRC that covers all bits in a packet). The 

standard packet CRC may also cover the new packet counter field in its CRC as well. This 

helps if the receiving modem uses the presence or absence of the packet counter field in a 

packet to detect if the packet has a low-PER or low-latency requirement ( discussed below). 

[0051] Alternatively, or in addition, the packet counter field (with or without a dedicated 

CRC) can be appended only to the packets with a specific QOS requirement, whereas all 

other packets can be transmitted without modification. For example, all video packets with 

low-PER QOS could contain the appended packet counter field whereas all the voice/data 

low-latency packets could be transmitted unchanged. One exemplary benefit of this is that 

the overhead (rate loss) due to adding the packet counter field is incurred only when 

transmitting low-PER packets. 

[0052] Alternatively, or in addition, all low-PER and low-latency packets can be 
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transmitted with the low packet counter field (with or without a dedicated CRC). In this case, 

the packet counter field of the low-latency packets may contain a special value indicating that 

a packet is not a low-PER packet. Also, the packet counter field of the low-latency packet 

may not even contain a count value, since the low-latency packets are not intended to be 

retransmitted. In this case, the packet counter field could contain a counter value only for 

low-PER packets and the counter value would only be incremented when a low-PER packet 

was transmitted. As an ex amp le, if the packet counter field is 16 bits, the special value of all 

zeros could be used to indicate that a packet is a low-latency packet. In this case, low-PER 

packets could contain counter values from one up to 2 16-1, but not including all zeros, since 

this special zero value can be used to indicate a low-latency packet. 

[0053] The receiving modem, e.g., receiver PTM-TC, which in this case is illustrated as 

the transceiver 300 and includes comparable functionality to that described in relation to 

transceiver 200, receives packets from the transmitting modem via the PMS-TC. If the 

received packet is identified as a low-latency packet by the QOS ID module 325, the packet 

is passed to a higher-layer. If a received packet is identified by the QOS ID module 325 as a 

low-PER packet, the packet is forwarded, with the cooperation of the transmission 

management module 320, to the retransmission buffer 350 for a minimum amount of time 

before passing to a higher-layer. 

[0054] The storage time in the retransmission buffer 350 helps ensure that the 

retransmission protocol provides a constant delay, e.g., no delay variation seen by the upper 

layers. This way, if a packet needs to be retransmitted, the receiving modem can continue to 

provide packets to the higher-layers at a constant rate while waiting for the retransmitted 
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packet(s) to arrive from the transmitting modem. The resulting minimum memory ( or 

storage) requirements for the receiving PTM-TC are estimated below. 

[0055] Alternatively, low-PER packets without errors may not be stored for a minimum 

amount of time before passing to a higher-layer. The error-free low-PER packets can be 

passed to the higher-layer immediately just like the low-latency packets. However, when a 

low-PER packet is in error, it is stored along with all of the following low-PER packets 

before passing to a higher-layer in order to wait for the retransmitted packet(s) to arrive. This 

will cause a delay variation on the low-PER packets whenever a retransmission occurs. 

However, this delay variation would not apply to the low-latency packets. 

[0056] The QOS ID module 325 can detect that a packet is either low-PER or low-latency 

using several different methods. For example, if all low-PER and low-latency packets 

contain the appended packet counter field, then the receiving modem, in cooperation with the 

counter module 360, detects a low-latency packet when a packet counter field contains the 

designated special value, which was inserted by the transmitting modem, indicating the 

packet is a low-latency packet. 

[0057] Alternatively, or in addition, the receiver could detect a low-PER packet when the 

packet counter field contains a valid packet counter value. Additionally, if a dedicated CRC 

is appended to the packet counter field, the CRC could be used to detect if the packet counter 

field bits are in error. 

[0058] If the packet counter field, including the CRC, is only appended to low-PER 
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packets, the absence or presence of this field in a packet can be used by the receiving modem, 

and in particular the QOS ID module, to detect a low-delay packet. For example, the 

receiving modem can examine the position in the packet where the packet counter field 

would be, if it was a low-PER packet, and if the packet counter field CRC fails while the 

standard whole packet CRC is correct, the receiving modem could determine that the packet 

is a low-delay packet, since it does not contain the packet counter field. Likewise, for 

example, the receiving modem can examine the position in the packet were the packet 

counter field would be, if it was a low-PER packet, and if the packet counter field CRC is 

correct, the receiving modem would determine that the packet is a low-PER packet, 

regardless of the status of the standard whole packet CRC. 

[0059] The receiving modem, in cooperation with the retransmission buffer 350, and the 

errored packet module 310, can be used to detect missing or errored packets in a number of 

exemplary ways. For example, the errored packet module 310 can detect bit errors in the 

packet using the standard/whole packet PTM-TC CRC. Alternatively, or in addition, the 

errored packet module 310 can detect bit errors in the packet counter field if the transmitting 

modem appended a dedicated CRC to the packet counter field. This CRC is valuable because 

it can be used by the errored packet module in the receiving modem to determine if a packet 

has the correct packet number, even if the standard whole packet CRC happens to be in error. 

[0060] Alternatively, or in addition, the errored packet module 310, can detect an errored 

or missing packet by receiving a packet with a correct CRC, either in the standard or packet 

counter field, which contains a packet counter number that is not the expected packet counter 

number. For example, if the errored packet module 310, in cooperation with the counter 
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module 360, detects the receipt of a packet with a counter number equal to 5, wherein the 

errored packet module 310 is expecting to receive a packet with a counter equal to 3, the 

errored packet module 310 can determine that two packets, namely packets numbered 3 and 4, 

were lost due to errors. 

[0061] Once a packet(s) is found to be in error, there are several exemplary ways in 

which a receiving modem can communicate information to the transmitting modem 

indicating that a retransmission of one or more packets is required. For example, the 

receiving modem, in cooperation with the errored packet module 310, can send an 

acknowledgment (ACK) message to the transmitting modem for every correctly received 

message or every predetermined number of packets. As long as the transmitting modem, and 

in particular the errored packet module 210, receives messages acknowledging receipt of 

packets in sequential order, there is no need for retransmission of information to the receiving 

modem. However, if the transmitting modem, and in particular the errored packet module 

210, receives a message from the receiving modem, and in particular the errored packet 

module 310, indicating that a packet was correctly received with a counter value that is out of 

order, a retransmission by the transmitting modem is required. In the above example, where 

the receiving modem received a packet with a counter value equal to 5, without receiving 

packets numbered 3 and 4, the transmitting modem could receive an ACK for the packet with 

counter value of 2 and then an ACK for the packet with a counter value of 5. The 

transmitting modem would then determine that it was necessary to retransmit packets with 

counter values of 3 and 4 since they were not received. 

[0062] Alternatively, or in addition, a timeout value could be specified for the 
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transmitting modem. This timeout value could correspond to the amount of time that the 

transmitting modem should wait for an ACK for particular packet before retransmitting the 

packet. The timeout value could be set to be at least as long as the round-trip delay required 

for the transmitting modem to send a packet to the receiving modem and for the receiving 

modem to send an ACK back to the transmitting modem. If an ACK is not received by the 

timeout value, the transmitting modem could retransmit the packet. 

[0063] Alternatively, or in addition, a negative acknowledgment (NAK) could be sent to 

the transmitting modem when a packet is detected as errored or missing. In the above 

example, when the receiving modem received the packet with a counter value of 5, while 

expecting a counter value of 3, the receiving modem could send a NAK message to the 

transmitting modem indicating that packets with counter values of 3 and 4 were not correctly 

received and needed to be retransmitted. 

[0064] Alternatively, or in addition, if a packet was received with a correct packet 

counter CRC and a valid packet counter value a and an incorrect standard whole packet CRC, 

the receiving modem could send a NAK message to the transmitting modem indicating that a 

packet with a value of a was incorrectly received and needed to be retransmitted. 

[0065] Assuming that errored packets are infrequent, any methodology that sends an 

ACK for each correctly received packet can require a larger amount of data rate in the 

message channel that communicates this information back to the transmitting modem. In this 

case, sending only NAKs has the benefit that it requires sending a message only when an 

errored or missing packet is detected. Depending on the data rate capabilities of the message 
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channel, and the PER, a retransmission system may use only ACKs, only NAKs, or both 

ACKs and NAKs at the same time. 

[0066] The ACK and NAK messages sent back to the transmitting modem can be 

transmitted over the same physical channel i.e., phone line, in the opposite direction as the 

received packets. Since the channel has a limited data rate and is not necessarily error-free, it 

is important to make sure that these messages are as robust as possible and consume the least 

amount of data rate. Additionally, since the transmit and receive retransmission memory 

requirements depend on the round-trip latency of the connection, is important to minimize 

latency requirements for the message channel. There are several ways these requirements can 

be addressed. 

[0067] The messages can be sent over a separate "low-latency" or "fast" path between the 

xDSL transceivers. This fast path could include little or even no delay due to interleaving 

and can be specified to have a latency that is less than 2ms. 

[0068] Alternatively, or in addition, the messages can be sent with increasing robustness 

by repeating transmission of each message a number of times. For example, the message 

could be repeated x times in order to make sure that even ifx-1 messages were corrupted by 

the channel, at least one message would be received correctly. 

[0069] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in a different DMT symbol. 

For example, the message can be repeated x times and each message sent in one ofx DMT 
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symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 

message would be received correctly. 

[0070] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in different DMT symbols. 

For example, the message could be repeated x times and each message sent in one ofx DMT 

symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 

message would be received correctly. 

[0071] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent a plurality of times in each 

DMT symbol. For example, the message could be repeated x times and each repeated 

message sent y times in one ofx DMT symbols. This way, even ifx-1 DMT symbols were 

corrupted by the channel and/or large portions of a DMT symbol were corrupted by a channel, 

the least one message would be received correctly. 

[0072] Alternatively, or in addition, the messages can include multiple packet count 

values in order to reduce the data rate requirements. For example, if packets with counter 

values of 3 - 9 are correctly (or incorrectly) received an ACK (or NAK) message would be 

sent to indicate these packet values. For example, the message could contain the values 3 and 

9 and the receiver of the message would automatically know that all intermediate values ( 4, 5, 

6, 7, 8) are also been indicated in the message. 

[0073] Alternatively, or in addition, the DMT sub-carriers that modulate these messages 
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could operate with a much higher SNR margin e.g., 15dB, as compared to the normal 6dB 

margin ofxDSL systems. This way, the messages would have a higher immunity to channel 

noise. 

[0074] Alternatively, or in addition, a receiving modern may need to send an additional 

ACK or NAK message after already in the process of sending a repeated message. For 

example, a receiving modern may detect that packets with values 3 to 9 have been correctly 

received and send an ACK message back to the transmitting modern indicating this 

information. This message can be repeated x times with each repeated message being 

transmitted (at least once) on different DMT symbols. While sending the second repeated 

message on the second DMT symbol, the receiver could detect that packets with values 10 to 

17 have now also been correctly received. In this case, the receiving modern could just 

append this information to the previous message or, alternatively, send a new separate 

message that is repeated as well x times with each repeated message being transmitted ( at 

least once) on a different DMT symbol. 

[0075] Alternatively, or in addition, when repeating a message x times on x DMT 

symbols, each repeated message can be modulated on a different set of DMT sub-carriers on 

each DMT symbol. This way, if one or more sub-carriers have a low SNR, the message will 

still be correctly received. 

[0076] For low-PER packets, the delay due to this retransmission protocol is equal to the 

delay that results from storing these packets at the receiving modern (RX PTM-TC) to pass in 

the packets to a higher layer. Low-latency packets do not incur extra delay. 
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The transmitting modem must store a packet for retransmission for a time equal to 

the round trip delay from when the packet is sent to when the retransmission message is 

received. During this time the transmitting modem continues to receive packets from the 

higher layer and continues to store these packets in the same way. Therefore the storage 

requirements in octets can be computed as: 

_,lfinimum TX memory (octets)= roundtripdelay*datarate, 

where the roundtripdelay is the time equal to the round trip delay from when the packet is 

sent to when the retransmission message is received, and the datarate is the data rate of the 

connection that is transferring the packets. 

For ITU-T G.993.2 VDSL2, which is incorporated herein by reference, this can be computed 

using the VDSL2 profile parameters as: 

Afinimum TX memory (octets) = (DS + US Interleaving Delay in octets) + (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = AfAXDLEYOCTET + 

(4 ms) *MBDC, 

where AfAXDELAYOCTET and AfBDC are as specified in the VDSL2 profiles. 

[0078] For the receiver, the minimum receiver storage requirements can be determined in 

a similar manner. More specifically, the RX PTM-TC must store a packet before passing it to 

the higher layer for a time equal to the round trip delay from when a retransmission message 

is transmitted to when the retransmitted packet is received. This is equal to storage 

requirements in octets (same as transmitter): 

Afinimum RX memory (octets)= roundtripdelay*datarate, 
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where the roundtripdelay is the time equal to the round trip from when a retransmission 

message is transmitted to when the retransmitted packet is received and the datarate is the 

data rate of the connection that is transferring the packets. 

[0079] For ITU-T G.993.2 VDSL2 this can be computed using the VDSL2 profile 

parameters as: 

Minimum RX memory (octets)= (DS + US Interleaving Delay in octets)+ (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = AJAXDLEYOCTET + 

(4 1ns) *MBDC, 

where MAXDELAYOCTET and MBDC are as specified in the ITU-T G.993.2 VDSL2 

profiles. 

[0080] Table 1: Minimum TX or RX memory requirements for VDSL2 

VDSL2 PROFILE 8a,8b,8c,8d 12a,12b 17a 30a 

TX or RX memory requirements (octets)= 90,536 99,536 123,304 231,072 
MAXDLEYOCTET +.002MBDC 

The estimates in Table 1 assume that all the entire _l\lIAXDELAYOCTET and A1BDC are used 

for the transfer of the packet stream, i.e., the reverse channel has a very low data rate and no 

interleaving. 

[0081] Some xDSL standards specify minimum storage, i.e., memory, requirements for 

interleaving of RS codewords. Interleaving with RS coding is an effective way of correcting 

channel errors due to, for example, impulse noise. For example, VDSL2 requires support of 
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an aggregate bidirectional interleaver and de-interleaver memory of 65Kbytes for the 8a 

VDSL2 profile. This corresponds to storage requirement of approximately 32Kbytes in a 

single transceiver. 

[0082] Sharing of Memory between the Retransmission Function and one or more of 

the Interleaving/Deinterleaving/RS Coding/RS Decoding Functions 

[0083] From Table 1, it is apparent that the memory requirements to support the 

retransmission protocol may be more than double the storage requirements of a single 

transceiver. Additionally, the retransmission protocol provides a different method for 

correcting channel errors due to, for example, impulse noise. 

[0084] Moreover, interleaving and RS coding methods and retransmission protocols 

provide different advantages with respect to error correction capabilities, latency, buffering 

requirements, and the like. For example, under certain configuration and noise conditions the 

interleaving/RS coding provides error correction/coding gain with less delay and overhead 

than the retransmission protocol (for packets that can be retransmitted). While under other 

conditions the retransmission protocol will provide better error correction with less delay and 

overhead than the interleaving/RS coding. 

[0085] In some cases, a first portion of the memory can be used for one function and a 

second portion of the memory for some other function. For example, if the configuration and 

noise conditions are such that the interleaving/RS coding would not provide good error 

correction/coding gain, then all the available memory could be used for the retransmission 
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function and none allocated to the interleaving/deinterleaving/RS coding/RS decoding 

functionality, e.g., the interleaving/deinterleaving could be disabled. 

[0086] Likewise, if the configuration and noise conditions are such that the 

retransmission protocol would not provide good error correction/coding gain, then all the 

available memory could be used for the interleaving/deinterleaving/RS coding/RS decoding 

functionality and no memory would be used for the retransmission function, e.g., the 

retransmission function would be disabled. 

[0087] Alternatively, or addition, both methods could be used because both have their 

advantages, with the system, e.g., the memory management module 370, being able to 

dynamically allocate a first portion of the memory 250/350 to the 

interleaving/deinterleaving/RS coding/RS decoding functionality and a second portion of the 

memory to the retransmission functionality. For example, 40% of the memory could be 

allocated to the interleaving/deinterleaving/RS coding/RS decoding functionality with the 

remaining 60% allocated to the retransmission of functionality. However, it should be 

appreciated, that in general, the memory can be divided, i.e., shared, in any manner. 

[0088] The sharing of memory between the retransmission function and the 

interleaving/deinterleaving/RS coding/RS decoding functions is not restricted to 

retransmission protocols described in other embodiments that utilize QOS metrics to 

determine which packets should be retransmitted. In other words, the sharing of memory 

between the retransmission function and the interleaving/ deinterleaving/RS coding/RS 

decoding functions can be utilized for retransmission systems where all errored packets are 
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retransmitted, i.e., there is no QOS identifier in the retransmission protocol. For example, the 

FEC/interleaving could be used to meet the INPmin requirement specifically targeting the 

impulse noise that occurs frequently (e.g., on the order of minutes or seconds) but is short in 

duration and can therefore be corrected by the FEC/interleaving. For example, the 

retransmission protocol can be used to correct infrequent errors ( on the order of hours) that 

are long in duration and would not be correctable by the FEC/interleaving. As another 

example, the FEC/interleaving function may be used in combination with the retransmission 

function because it is well known that FEC with minimal interleaving provides a 1 dB to 3 

dB coding gain when used with a trellis code (as is often the case in xDSL systems). This 

means that even when the majority of the shared memory is allocated to a retransmission 

function to address channel noise ( such as impulse noise), a smaller amount of memory may 

be allocated to the FEC/interleaving function for the coding gain advantage. 

[0089] Associated with the ability to allocate or partition memory between one or more 

of the interleaving/deinterleaving/RS coding/RS decoding functionality and retransmission 

functionality, is the ability to exchange information between transceivers on how to establish 

this allocation. For example, the transmitting modem may send a message to the receiving 

modem indicating how much of the available memory is to be allocated to one or more of the 

interleaving/deinterleaving/RS coding/RS decoding functionality and how much memory is 

to be allocated to the retransmission functionality. For example, if the receiving modem 

contains 1 00kBytes of available memory, the transmitting modem could send a message to 

the receiving modem indicating that 25kBytes should be allocated to RS coding functionality 

and 75kBytes should be allocated to the retransmission functionality. Since the receiving 

modem generally determines the interleaving/RS coding parameters that are used, the 
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receiving modem could use this information to select parameters, e.g., interleaver depth and 

codeword size, that would result in an interleaving memory requirement that is no more than 

the amount indicated in the message. 

[0090] Alternatively, or addition, the receiving modem can send a message to the 

transmitting modem indicating how much of the available memory is to be allocated to one or 

more of the interleaving/deinterleaving/RS coding/RS decoding functionality, and how much 

memory should be allocated to the retransmission functionality. 

[0091] Sharing of memory between a Retransmission Function with Identification of 

Low-PER and/or Low-Latency Packets and one or more of 

interleaving/deinterleaving/RS Coding/ RS Decoding functions. 

[0092] A way of reducing the total memory requirement of a transceiver that supports the 

retransmission functionality with the identification of the low-PER and/or the low-latency 

packets is to define a limit, such as a maximum value, for the data rate of the low-PER packet 

stream, i.e., the packets requiring retransmission to meet a specific PER requirement. For 

example, if the total date rate is 50 Mbps, and the roundtrip delay is 10 ms, the minimum TX 

or RX memory requirement is 50,000,000* .01/8=62500 bytes if the retransmission function 

must support the case where all the transmitted packet (all 50 Mbps) are low-PER packets. If 

however, only a portion of the 50 Mbps data rate is allocated to the low-PER packet stream 

(e.g. 30 Mbps), whereas the remainder of the data rate is allocated to the low-latency packet 

stream (e.g. 20 Mbps), the minimum TX or RX memory requirement would be 

30,000,000* .01/8=37500 bytes (assuming a roundtrip delay of lOms). In this case, the 
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transmitting modem (or receiving modem) may send a message to the receiving modem (or 

transmitting modem) that indicates the maximum data rate of the packet traffic that will be 

used in the retransmission function. Using the example above, the transmitting modem (or 

receiving modem) would send a message indicating that the low-PER traffic will not exceed 

30Mbps, in which case the receiving modem (or transmitting modem) will allocate memory 

to the retransmission functionality and the interleaving/RS coding ( or deinterleaving/RS 

decoding) functionality accordingly. 

[0093] One exemplary advantage of indicating the low-PER and low-latency packets as 

part of the retransmission protocol is that it provides a DDR-like functionality without the 

overhead of dynamically re-allocating latency paths. For example, when a video application 

is turned off (less low-PER packets on the connection), the data application data rate can be 

increased (more low-latency packets on the connection) without any changes in the 

transmission parameters. 

[0094] The retransmission protocol can also be used with or without underlying 

FEC/interleaving ( or deinterleaving). An exemplary approach is to use the FEC/interleaving 

to meet the INPmin requirement specifically targeting the impulse noise that occurs 

frequently, e.g., on the order of minutes or seconds. The retransmission protocol can be used 

to correct infrequent errors ( on the order of hours) that will only typically be a problem for 

very-low PER applications, such as video. 

[0095] When a retransmission protocol is combined with underlying FEC/interleaving ( or 

deinterleaving), the retransmission protocol latency will grow in proportion to the additional 
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FEC/interleaving delay. This is due to the fact that the required receiver buffering 

corresponds approximately to the round-trip delay time of packet transmission and message 

acknowledgment. 

[0096] As an example of utilizing the retransmission protocol that identifies one or more 

oflow-PER and low-latency packets with underlying FEC/Interleaving (or deinterleaving), 

the FEC/interleaving is used to achieve the INPmin requirements within the latency 

constraint and the retransmission function is used to provide another layer of error correction. 

The low-PER packets are passed through both the retransmission function and the 

FEC/interleaver and, as a result, a very low PER is achieved. The low-latency packets are 

passed through the FEC/Interleaver but not passed through the retransmission function. 

Since low-latency packets are passed through the FEC/interleaver, they will meet the INPmin 

and MaxDelay requirements without incurring the extra delay from the retransmission 

protocol. 

[0097] Example configuration parameters: 

DS Data rate = 25 Mbps, INPmin=2, MaxDelayDS= 8ms 

[0098] Example FEC/Interleaving parameters: 

NFEC=128, R=16 which results in an interleaver memory of approximately 14Kbytes for 

INP=2 with 8 ms of delay. 

[0099] Retransmission protocol: 

Ifwe assume the US latency is 2ms, the retransmission protocol will add a minimum of 8+2 
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= lOms of latency. This means that the total DS latency (FEC/interleaving+ Retransmission) 

will be approximately 8+ 1 O= 18ms. 

[00100] Memory requirements: 

The memory requirements for the retransmission protocol can be calculated as: (lOms) x (25 

Mbps) /8 = 31Kbytes. Therefore the transmitter and receiver will both need a total memory 

of (31 + 14) =45 Kbytes for the retransmission protocol and FEC/Interleaving function. 

[00101] Low-PER packets: 

Latency= 18ms. The PER is very low because INPmin=2 ( from FEC/interleaving) is 

combined with the error correction of the retransmission function. 

[00102] Low-Latency packets: 

Latency = 8ms. INP =2 from FEC/interleaving. No additional delay due to retransmission 

function. 

[00103] Although this invention describes the retransmission being done as part of the 

PTM-TC, it could also be done inside other layer(s) of the xDSL transceiver, such as the 

PMD or the PMS-TC. Alternatively, it could performed at a layer(s) above the PTM-TC, for 

example, in a new layer between the PTM-TC and the next higher layer, or in general any 

layer above the physical layer, e.g., layer 1, 2, 3, 4 or 5. 

[00104] In this invention, the term "transmitter" generally refers to the transceiver that 

transmits the packets. Likewise the term "receiver" generally refers to the transceiver that 
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receives the packets. Therefore the "transmitter" also receives the ACK/NAK messages and 

the "receiver" also transmits the ACK/NAK messages. 

[00105] Figure 2 outlines an exemplary method of operation of a transmitting modem 

utilizing the retransmission protocol. In particular, control begins in step S 100 and continues 

to step Sl 10. In step Sl 10, a packet is received from a higher layer. Then, in step S120, a 

decision is made as to whether the received packet is a retransmitted type packet. If the 

packet is not a retransmitted type packet, such as a low-latency packet, control jumps to step 

S125 where the packet is optionally updated (as discussed above) with control continuing to 

step S 130 where the packet is forwarded to the receiver. Control then continues to step S 140 

where the control sequence ends. 

[00106] If the packet is a retransmitted type packet, such as a low-PER packet, control 

continues to step S150. In step S150, the packet can be updated with information such as a 

sequence identifier or other information that allows a receiver to be able to determine which 

packet ( or packets) need to be retransmitted. Next, in step S 160, the updated packet is stored 

in the retransmission buffer. Then, in step S 170, the packet is forwarded to the receiver. 

Control then continues to step S 180. 

[00107] In step S 180, a determination is made whether the packet needs to be 

retransmitted. If the packet needs to be retransmitted, control jumps back to step S 170. 

Otherwise, control continues to step S 190. 

[00108] In step S 190, the packet is deleted from the retransmission buffer. Control then 
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continues to step S 140 :,v,,s:H~"where the control sequence ends. 

[00109] Figure 3 outlines an exemplary method of operation of a receiving modem 

utilizing the retransmission protocol. In particular, control begins in step S200 and continues 

to step S210. In step S210, a packet is received from the transmitter. Next, in step S220, a 

determination is made whether the packet has been identified as a retransmitted type packet. 

If the packet has not been identified as a retransmittable type packet, control jumps to step 

S230. 

[0011 0] In step S230, the packet is forwarded to a higher layer. Control then continues to 

step S240 where the control sequence ends. 

[00111] Alternatively, if the received packet is a retransmittable type packet, the packet is 

stored in the retransmission buffer in step S260. Next, in step S270, the integrity of the 

packet can be checked, for example utilizing a CRC. Then, in step S280, a determination is 

made whether the packet needs retransmission. If the packet needs retransmission, control 

continues to step S290 where the retransmitted packet is obtained, for example, based on the 

sending of a message(s), one or the other transceiver determining a packet is missing, or the 

like, as discussed above, with control continuing back to step S270 for an integrity check. 

[00112] If the packet does not need retransmission, control continues to step S295 where 

the packet is forwarded to a higher layer and deleted from the retransmission buffer. Control 

then continues to step S240 where the control sequence ends. 
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[00113] Figure 4 outlines an exemplary memory allocation method for sharing memory 

between the retransmission function and one or more of the interleaving/deinterleaving 

functionality and coding functionality. In particular, control begins in step S300 and 

continues to step S305. In step S305, a message is sent/received specifying the available 

memory. Typically, the receiver will send a message to the transmitter specifying the 

available memory, but the transmitter could also send a message to the receiver. Next, in step 

S310, a determination is made as to how the memory should be allocated. As discussed, this 

allocation can be based on one or more of error correction capability, latency, buffering 

requirements, SNR, impulse noise, or in general, any communication parameter. Next, in 

step S320, the memory allocation is communicated to another transceiver. Then, in step 

S330, a determination can made as to whether the allocation is compatible. If the received 

allocation is not compatible, control continues to step S360 wherein another allocation can be 

requested, with control continuing back to step S320. 

[00114] Alternatively, if the allocation is compatible, in step S340 the memory is allocated 

based on the received allocation. Control then continues to step S350 where the control 

sequence ends. 

[00115] Figure 5 illustrates an exemplary memory sharing methodology for use with a 

retransmission function and one or more of interleaving/deinterleaving functionality, RS 

coding/decoding functionality. In particular, control begins in step S400 and continues to 

step S410. In step S410, the memory allocation is received from, for example, a memory 

management module that may be located in the same transceiver, or at a remote transceiver. 

Next, in step S420, the memory sharing configuration is established and then, in step S430, 
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the memory is shared between a retransmission function and one or more of the 

interleaving/deinterleaving functionality, RS coding/decoding functionality. Control then 

continues to step S440. 

[00116] In step S440, a determination is made whether the memory sharing configuration 

should be changed. For example, the memory sharing configuration can be dynamically 

changed based on changes in the communication channel or data type(s) being sent on the 

communication channel. More specifically, for example, if the communications channel was 

not performing well, e.g., an increase in bit errors, it may be advantageous to increase the 

retransmission capability while decreasing the FEC/interleaving capability or vise-versa, 

which could have an impact on how the memory sharing should be configured. 

[00117] If the memory sharing configuration should be changed, control continues to step 

S450 where another allocation can be requested, with control continuing back to step S410. 

Otherwise, control continues to step S460 where the control sequence ends. 

[00118] While the above-described flowcharts have been discussed in relation to a 

particular sequence of events, it should be appreciated that changes to this sequence can 

occur without materially effecting the operation of the invention. Additionally, the exact 

sequence of events need not occur as set forth in the exemplary embodiments, but rather the 

steps can be performed by one or the other transceiver in the communication system provided 

both transceivers are aware of the technique being used for initialization. Additionally, the 

exemplary techniques illustrated herein are not limited to the specifically illustrated 

embodiments but can also be utilized with the other exemplary embodiments and each 
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[00119] The above-described system can be implemented on wired and/or wireless 

telecommunications devices, such a modem, a multicarrier modem, a DSL modem, an ADSL 

modem, an xDSL modem, a VDSL modem, a linecard, test equipment, a multicarrier 

transceiver, a wired and/or wireless wide/local area network system, a satellite 

communication system, network-based communication systems, such as an IP, Ethernet or 

A TM system, a modem equipped with diagnostic capabilities, or the like, or on a separate 

programmed general purpose computer having a communications device or in conjunction 

with any of the following communications protocols: CDSL, ADSL2, ADSL2+, VDSLl, 

VDSL2, HDSL, DSL Lite, IDSL, RADSL, SDSL, UDSL or the like. 

[00120] Additionally, the systems, methods and protocols of this invention can be 

implemented on a special purpose computer, a programmed microprocessor or 

microcontroller and peripheral integrated circuit element(s), an ASIC or other integrated 

circuit, a digital signal processor, a hard-wired electronic or logic circuit such as discrete 

element circuit, a programmable logic device such as PLD, PLA, FPGA, PAL, a modem, a 

transmitter/receiver, any comparable means, or the like. In general, any device capable of 

implementing a state machine that is in tum capable of implementing the methodology 

illustrated herein can be used to implement the various communication methods, protocols 

and techniques according to this invention. 

[00121] Furthermore, the disclosed methods may be readily implemented in software 

using object or object-oriented software development environments that provide portable 
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source code that can be used on a variety of computer or workstation platforms. 

Alternatively, the disclosed system may be implemented partially or fully in hardware using 

standard logic circuits or VLSI design. Whether software or hardware is used to implement 

the systems in accordance with this invention is dependent on the speed and/or efficiency 

requirements of the system, the particular function, and the particular software or hardware 

systems or microprocessor or microcomputer systems being utilized. The communication 

systems, methods and protocols illustrated herein can be readily implemented in hardware 

and/or software using any known or later developed systems or structures, devices and/or 

software by those of ordinary skill in the applicable art from the functional description 

provided herein and with a general basic knowledge of the computer and telecommunications 

arts. 

[00122] Moreover, the disclosed methods may be readily implemented in software that can 

be stored on a storage medium, executed on programmed general-purpose computer with the 

cooperation of a controller and memory, a special purpose computer, a microprocessor, or the 

like. In these instances, the systems and methods of this invention can be implemented as 

program embedded on personal computer such as an applet, JAVA® or CGI script, as a 

resource residing on a server or computer workstation, as a routine embedded in a dedicated 

communication system or system component, or the like. The system can also be 

implemented by physically incorporating the system and/or method into a software and/or 

hardware system, such as the hardware and software systems of a communications 

transceiver. 
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[00123] It is therefore apparent that there has been provided, in accordance with the 

present invention, systems and methods for packet retransmission and memory sharing. 

While this invention has been described in conjunction with a number of embodiments, it is 

evident that many alternatives, modifications and variations would be or are apparent to those 

of ordinary skill in the applicable arts. Accordingly, it is intended to embrace all such 

alternatives, modifications, equivalents and variations that are within the spirit and scope of 

this invention. 
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Through the identification of different packet-types, packets can be handled based on an 

assigned packet handling identifier. This identifier can, for example, enable forwarding of 

latency-sensitive packets without delay and allow error-sensitive packets to be stored for 

possible retransmission. In another embodiment, and optionally in conjunction with 

retransmission protocols including a packet handling identifier, a memory used for 

retransmission of packets can be shared with other transceiver functionality such as, coding, 

decoding, interleaving, deinterleaving, error correction, and the like. 
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PACKET RETRANSMISSION AND MEMORY SHARING 

RELATED APPLICATION DATA 

This application is a Continuation of U.S. Patent Application No. 13/766,059, 

filed February 13, 2013, now U.S. Patent No. 8,645,784, which is a Continuation of U.S. 

Patent Application No. 12/783,758, filed May 20, 2010, now U.S. Patent No. 8,407,546, 

which is a Continuation of U.S. Patent Application No. 12/295,828, filed October 2, 2008, 

now U.S. Patent No. 8,335,956, which is a national stage application under 35 U.S.C. 371 of 

PCT Application No. PCT/US2007/066522 having an international filing date of April 12, 

2007, which designated the United States, which PCT application claims the benefit of and 

priority under 35 U.S.C. § 119(e) to U.S. Patent Application Nos. 60/792,236, filed April 12, 

2006, entitled "xDSL Packet Retransmission Mechanism," and 60/849,650, filed October 5, 

2006, entitled "xDSL Packet Retransmission Mechanism with Examples," each of which are 

incorporated herein by reference in their entirety. 

BACKGROUND 

Field of the Invention 

[0002] This invention generally relates to communication systems. More specifically, an 

exemplary embodiment of this invention relates to retransmission of packets in a 

communication environment. An exemplary embodiment of this invention also relates to 

memory sharing between transmission functions and other transceiver functions. 

SUMMARY 

[0003] Exemplary aspects of the invention relate to handling of packets and the 

assignment of a packet handling identifier. Exemplary aspects relate to sharing of resources 
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between retransmitted packets and other transceiver functions. In addition, exemplary 

aspects relate to sharing of resources between packets associated with the packet handling 

identifier and other transceiver functions. 

[0004] More specifically, aspects of the invention relate to assigning a packet handling 

identifier to one or more packets. Based on the packet handling identifier, a packet can either 

be, for example, forwarded directly to another communication device (or layer) or, 

alternatively, held for possible retransmission protocols. For example, packets received from, 

for example, a higher-layer of a communication device, can be designated to have a specific 

packet handling identifier, such as a Quality of Service (QOS) level. The QOS level of a 

packet indicates the importance of certain service metrics ( or characteristics) of one or more 

packets. 

[0005] Two exemplary QOS metrics are delay (or latency) and Packet Error Rate (PER). 

While these two metrics are used for illustrative purposes herein, it should be appreciated that 

other metrics can also be used with this invention. For example, other QOS metrics could 

include one or more of a Bit Error Rate (BER), data rate, delay variation (or jitter), packet 

loss rate, time between error events (TBE), or the like. 

[0006] As an example, in the case where the two QOS metrics are latency and PER, 

packets containing, for example, video information (such as IPTV) may have the requirement 

for a very low packet error rate but can often tolerate higher delay. In contrast, voice or data 

( e.g., gaming) traffic may have very low latency requirements but can tolerate a higher packet 

error rate. For this particular example, the video packets could be designated as "low-PER" 

QOS packets and the voice or data packets could be designated as "low-latency" QOS 
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packets. For example, a specific QOS identifier could be assigned to the low-latency packets 

while a different QOS identifier could be assigned to the low-PER packets. The low-latency 

packets could be forwarded directly to another transceiver, or a higher layer, while the low

PER packets can be stored in a retransmission buffer, e.g., memory, that can be used to 

reduce packet error. 

[0007] As mentioned above, exemplary aspects also relate to sharing of resources 

between a retransmission function and other transceiver functions. 

[0008] The exemplary systems and methods of this invention can utilize memory, such as 

a retransmission buffer, for the storing of packets for retransmission functions. Since other 

transceiver functions may also require memory to perform certain functionality, an exemplary 

aspect of this invention also relates to sharing the memory for retransmission functions with 

the memory required for other transceiver functions. For example, memory can be 

dynamically allocated based on configuration settings or noise conditions and, for example, 

the memory divided between one or more of interleaving/deinterleaving, RS 

Coding/Decoding functionality and the functionality used retransmission. 

[0009] Aspects of the invention thus relate to identification of one or more packets. 

[0010] Additional aspects of the invention relate to identifying one or more packets that 

can be retransmitted. 

[0011] Still further aspects of the invention relate to identifying one or more packets that 
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should not be retransmitted. 

[0012] Aspects of the invention also relate to retransmission of one or more of an IP 

packet, an Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-data frame, a PTM

TC codeword, and RS codeword and a DMT symbols. 

[0013] Still further aspects of the invention relate to appending an identifier to a packet. 

[0014] Still further aspects of the invention relate to appending a sequence identifier to at 

least one packet. 

[0015] Aspects of the invention also relate to routing one or more packets based on a 

packet handling identifier. 

[0016] Aspects of the invention also relate to retransmitting a packet. 

[0017] Aspects of the invention further relate to retransmit a packet based on a 

retransmission request. 

[0018] Still further aspects of the invention relate to sharing memory between a 

retransmission function and one or more of an interleaver, deinterleaver, coder, decoder and 

other transceiver functionalities. 

[0019] Other more specific aspects of the invention relate to sharing memory between a 
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retransmission buffer (or memory) and interleaving/deinterleaving and/or coding/decoding 

functionality. 

[0020] Additional exemplary, non-limiting aspects of the invention are: 

1. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should not be 

retransmitted. 

2. The method of aspect 1, wherein the packet is any grouping of bytes. 

3. The method of aspect 1, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

4. The method of aspect 1, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

5. The method of aspect 4, wherein the identifying step comprises using a special 

value for a sequence identifier (SID). 

6. The method of aspect 4, wherein the appended bit field comprises a dedicated 

CRC. 
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7. The method of aspect 1, wherein the at least one packet is not stored for 

retransmission. 

8. The method of aspect 1, wherein the at least one packet is passed immediately 

to a high layer. 

9. A packet retransmission module capable of transmitting or receiving a 

plurality of packets and capable of identifying at least one packet of the plurality of packets 

as a packet that should not be retransmitted. 

10. The module of aspect 9, wherein the packet is any grouping of bytes. 

11. The module of aspect 9, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

12. The module of aspect 9, wherein the module is capable of appending a bit 

field comprising a sequence identifier (SID) to each packet. 

13. The module of aspect 12, wherein the identifying comprises using a special 

value for the SID. 

14. The module of aspect 12, wherein the appended bit field comprises a 

dedicated CRC. 
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15. The module of aspect 9, wherein the at least one packet is not stored by the 

module for retransmission. 

16. The module of aspect 9, wherein the at least one packet is passed by the 

module immediately to a high layer. 

17. The module of aspect 9, wherein the module is implemented in one or more of 

a wireless transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL 

modem, an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose 

computer, a special purpose computer, a programmed microprocessor, a microcontroller and 

peripheral integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired 

electronic or logic circuit and a programmable logic device. 

18. The module of aspect 9, wherein the module is implemented in one or more of a 

PTM-TC, ATM-TC, PMD and PMS-TC. 

19. A method comprising sharing memory between an interleaving and/or 

deinterleaving memory and a packet retransmission memory. 

20. A method comprising allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 
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21. The method of aspect 20, further comprising transmitting or receiving a 

message indicating how to allocate the shared memory. 

22. The method of aspect 19 or 20, further comprising transmitting or receiving a 

message indicating how to share the memory. 

23. A memory capable of being shared between an interleaving and/or 

deinterleaving buffer and a packet retransmission buffer. 

24. A module capable of allocating a first portion of shared memory for 

retransmission and a second portion of the shared memory for interleaving and/or 

deinterleaving. 

25. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to allocate the shared memory. 

26. The module of aspect 24, wherein the module is capable of transmitting or 

receiving a message indicating how to share the memory. 

27. The module of aspect 24, wherein the module is one or more of a wireless 

transceiver, a wireless LAN station, a wired transceiver, a DSL modem, an ADSL modem, 

an xDSL modem, a VDSL modem, a multicarrier transceiver, a general purpose computer, a 

special purpose computer, a programmed microprocessor, a microcontroller and peripheral 
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integrated circuit element(s), an ASIC, a digital signal processor, a hard-wired electronic or 

logic circuit and a programmable logic device. 

28. A method of packet retransmission comprising: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet that should be 

retransmitted and at least one packet of the plurality of packets as a packet that should not 

be retransmitted. 

29. The method of aspect 28, wherein the packet is any grouping of bytes. 

30. The method of aspect 28, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

31. The method of aspect 28, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

32. The method of aspect 31, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

33. The method of aspect 31, wherein the appended bit field comprises a 

dedicated CRC. 
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34. The method of aspect 28, wherein at least one packet is stored for 

retransmission. 

35. The method of aspect 28, wherein at least one packet is passed immediately to 

a high layer. 

36. A packet handling method comprising: 

receiving a stream of packets; 

identifying a first number of packets in the stream of packets as low-latency 

packets; 

identifying a second number of packets in the stream of packets as low-error 

packets; 

forwarding the low-latency and low-error packets to a transceiver or a higher 

layer; and 

storing the low-error packets for error correction. 

37. The method of aspect 36, further comprising appending the low-error packets 

with an identifier. 

38. A method of allocating memory in a transceiver comprising: 

analyzing one or more communication parameters; 

identifying a memory allocation; and 

allocating memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding. 
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39. A memory sharing method in a transceiver comprising: 

receiving a memory allocation; 

establishing a shared memory for one or more of interleaving, deinterleaving, 

RS coding, RS decoding and packet retransmission functions; and 

sharing the shared memory between a retransmission function and one or more 

of interleaving, deinterleaving, RS coding and RS decoding functions. 

40. The method of aspect 39, further comprising determining a compatibility of 

the memory allocation. 

41. The method of aspect 39, wherein the compatibility of the memory allocation 

is based on channel performance metrics. 

42. Means for performing the functionality of any of the aforementioned aspects. 

43. An information storage media comprising information that when executed 

performs the functionality of any of the aforementioned aspects. 

44. Any one or more of the features as substantially described herein. 

45. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 
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means for identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

46. The means of aspect 45, wherein the packet is any grouping of bytes. 

4 7. The means of aspect 4 5, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

48. The means of aspect 45, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

49. The means of aspect 48, wherein the means for identifying comprises using a 

special value for a sequence identifier (SID). 

50. The means of aspect 48, wherein the appended bit field comprises a dedicated 

CRC. 

51. The means of aspect 45, wherein the at least one packet is not stored for 

retransmission. 

52. The means of aspect 45, wherein the at least one packet is passed immediately 

to a high layer. 
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53. Means for sharing memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

54. Means for allocating a first portion of shared memory for retransmission and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

55. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to allocate the shared memory. 

56. The means of aspect 54, further comprising means for transmitting or 

receiving a message indicating how to share the memory. 

57. Means for sharing a memory between an interleaving and/or deinterleaving 

function and a packet retransmission function. 

58. Means for packet retransmission comprising: 

means for transmitting or receiving a plurality of packets; 

means for identifying at least one packet of the plurality of packets as a packet 

that should be retransmitted and at least one packet of the plurality of packets as a packet 

that should not be retransmitted. 

59. The means of aspect 58, wherein the packet is any grouping of bytes. 
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60. The means of aspect 58, wherein the packet is one of an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC codeword, an 

RS codeword and a DMT symbol. 

61. The means of aspect 58, wherein a bit field comprising a sequence identifier 

(SID) is appended to each packet. 

62. The means of aspect 61, wherein the means for identifying comprises using a 

special value for the sequence identifier (SID). 

63. The means of aspect 58, wherein the appended bit field comprises a dedicated 

CRC. 

64. The means of aspect 58, wherein at least one packet is stored for 

retransmission. 

65. The means of aspect 58, wherein at least one packet is passed immediately to a 

high layer. 

66. A packet handling means comprising: 

means for receiving a stream of packets; 

means for identifying a first number of packets in the stream of packets as 

low-latency packets; 
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means for identifying a second number of packets in the stream of packets as 

low-error packets; 

means for forwarding the low-latency and low-error packets to a transceiver or 

higher layer; and 

means for storing the low-error packets for error correction. 

67. The means of aspect 66, further comprising means for appending the low-error 

packets with an identifier. 

68. Means for allocating memory in a transceiver comprising: 

means for analyzing one or more communication parameters; 

means for identifying a memory allocation; and 

means for allocating memory based on the memory allocation to a 

retransmission function and one or more of an interleaving, deinterleaving, RS coding and 

RS decoding function. 

69. Means for memory sharing in a transceiver comprising: 

means for receiving a memory allocation; 

means for establishing a shared memory for one or more of interleaving, 

deinterleaving, RS coding, RS decoding and packet retransmission function; and 

means for sharing the shared memory between a retransmission function and 

one or more of interleaving, deinterleaving, RS coding and RS decoding functionality. 
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70. The means of aspect 69, further comprising means for determining a 

compatibility of the memory allocation. 

71. The means of aspect 69, wherein the compatibility of the memory allocation is 

based on channel performance metrics. 

72. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

73. The transceiver of aspect 72, wherein the packet is any grouping of bytes. 

74. The transceiver of aspect 72, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

75. The transceiver of aspect 72, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

76. The transceiver of aspect 75, wherein the QOS module uses a special value for 

a sequence identifier (SID). 
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77. The transceiver of aspect 75, wherein the appended bit field comprises a 

dedicated CRC. 

78. The transceiver of aspect 72, wherein the at least one packet is not stored for 

retransmission. 

79. The transceiver of aspect 72, wherein the at least one packet is passed 

immediately to a high layer. 

80. A memory capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 

81. A memory management module capable of allocating a first portion of shared 

memory for retransmission and capable of allocating a second portion of the shared memory 

to one or more of interleaving and deinterleaving functionality. 

82. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to allocate the shared memory. 

83. The module of aspect 81, further comprising a module for transmitting or 

receiving a message indicating how to share the memory. 

84. A module capable of being shared between interleaving and/or deinterleaving 

and packet retransmission. 
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85. A transceiver capable of performing packet retransmission comprising: 

a transmission management module configurable to transmit or receive a 

plurality of packets; and 

a QOS module configurable to identify at least one packet of the plurality of 

packets as a packet that should be retransmitted and at least one packet of the plurality of 

packets as a packet that should not be retransmitted. 

86. The transceiver of aspect 85, wherein the packet is any grouping of bytes. 

8 7. The transceiver of aspect 85, wherein the packet is one of an IP packet, an 

Ethernet packet, an ATM cell, a PTM packet, an ADSL Mux-Data Frame, a PTM-TC 

codeword, an RS codeword and a DMT symbol. 

88. The transceiver of aspect 85, wherein a bit field comprising a sequence 

identifier (SID) is appended to each packet. 

89. The transceiver of aspect 88, wherein the identifying step comprises using a 

special value for a sequence identifier (SID). 

90. The transceiver of aspect 88, wherein the appended bit field comprises a 

dedicated CRC. 
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91. The transceiver of aspect 85, wherein at least one packet is stored for 

retransmission. 

92. The transceiver of aspect 85, wherein at least one packet is passed 

immediately to a high layer. 

93. A transceiver capable of handling a stream of packets comprising: 

a QOS module capable of identifying a first number of packets in the stream 

of packets as low-latency packets and a second number of packets in the stream of packets 

as low-error packets; 

a transmission management module capable of forwarding the low-latency and 

low-error packets to another transceiver; and 

a buffer module capable of storing the low-error packets for error correction. 

94. The transceiver of aspect 93, further comprising a packet QOS assignment 

module capable of appending the low-error packets with an identifier. 

95. A transceiver capable of having an allocatable memory comprising: 

a controller capable of analyzing one or more communication parameters; and 

a memory management module capable of identifying a memory allocation 

and allocating a shared memory based on the memory allocation to a retransmission 

function and one or more of interleaving, deinterleaving, RS coding and RS decoding 

functions. 
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96. A transceiver capable of sharing memory comprising: 

a controller capable of receiving a memory allocation; and 

a memory management module capable of establishing a shared memory for a 

retransmission function and one or more of interleaving, deinterleaving, RS coding and RS 

decoding functions. 

97. The transceiver aspect 96, wherein the memory management module further 

determines a compatibility of the memory allocation. 

98. The transceiver of aspect 96, wherein the memory allocation is based on one 

or more communication channel performance metrics. 

99. In a communication environment where packets are being transmitted, a 

method for allocating a first portion of shared memory for retransmission of packets and a 

second portion of the shared memory for interleaving and/or deinterleaving. 

100. The method of aspect 99, wherein all errored packets are retransmitted. 

101. The method of aspects 19, 20 and 99, wherein a retransmission function 

identifies packets that should not be retransmitted. 

102. The method of aspect 99, wherein all packets are being transmitted without an 

assigned a QOS level. 

20 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 156 of 739

103. A packet communication method comprising: 

in a first mode of operation: 

Clean Substitute Specification 
6936-57-PUS-CON-3 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a packet 

that should not be retransmitted; 

in a second mode of operation: 

transmitting or receiving a plurality of packets; 

allocating a first portion of shared memory for retransmission of 

packets and a second portion of the shared memory for one or more of interleaving, 

deinterleaving, coding, decoding and error correction; and 

in a third mode of operation: 

transmitting or receiving a plurality of packets; 

identifying at least one packet of the plurality of packets as a 

retransmittable-type packet; 

identifying at least one packet of the plurality of packets as a non

retransmittable-type packet; 

allocating a first portion of shared memory for retransmission of the 

retransmittable-type packets and a second portion of the shared memory for one or more of 

interleaving, deinterleaving, coding, decoding and error correction. 

104. The method of aspect 103, wherein the retransmittable-type packet is a low-

latency packet. 
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105. The method of aspect 103, wherein the retransmittable-type packet is a low-

error packet. 

[0021] These and other features and advantages of this invention are described in, or are 

apparent from, the following detailed description of the exemplary embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The exemplary embodiments of the invention will be described in detail, with 

reference to the following figures wherein: 

[0023] Fig. 1 illustrates an exemplary communication system according this invention. 

[0024] Figure 2 is a flowchart outlining an exemplary method for packet retransmission 

according this invention. 

[0025] Figure 3 is a flowchart outlining an exemplary method for retransmitted packet 

reception according this invention. 

[0026] Figure 4 is a flowchart outlining an exemplary method for memory allocation 

according to this invention. 

[0027] Figure 5 is a flowchart outlining an exemplary method for memory sharing 

22 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 158 of 739

Clean Substitute Specification 
6936-57-PUS-CON-3 

according this invention. 

DETAILED DESCRIPTION 

[0028] The exemplary embodiments of this invention will be described in relation to 

packet retransmission and/or memory sharing in an xDSL environment. However, it should 

be appreciated, that in general, the systems and methods of this invention will work equally 

well for any type of communication system in any environment. 

[0029] The exemplary systems and methods of this invention will also be described in 

relation to multicarrier modems, such as xDSL modems and VDSL modems, and associated 

communication hardware, software and communication channels. However, to avoid 

unnecessarily obscuring the present invention, the following description omits well-known 

structures and devices that may be sho~'Il in block diagram form or otherwise summarized. 

[0030] For purposes of explanation, numerous details are set forth in order to provide a 

thorough understanding of the present invention. It should be appreciated however that the 

present invention may be practiced in a variety of ways beyond the specific details set forth 

herein. 

[0031] Furthermore, while the exemplary embodiments illustrated herein show the 

various components of the system collocated, it is to be appreciated that the various 

components of the system can be located at distant portions of a distributed network, such as 

a communications network and/or the Internet, or within a dedicated secure, unsecured and/or 

encrypted system. Thus, it should be appreciated that the components of the system can be 

combined into one or more devices, such as a modem, or collocated on a particular node of a 
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distributed network, such as a telecommunications network. As will be appreciated from the 

following description, and for reasons of computational efficiency, the components of the 

system can be arranged at any location within a distributed network without affecting the 

operation of the system. For example, the various components can be located in a Central 

Office modem (CO, ATU-C, VTU-O), a Customer Premises modem (CPE, ATU-R, VTU-R), 

an xDSL management device, or some combination thereof. Similarly, one or more 

functional portions of the system could be distributed between a modem and an associated 

computing device. 

[0032] Furthermore, it should be appreciated that the various links, including 

communications channel 10, connecting the elements (not shown) can be wired or wireless 

links, or any combination thereof, or any other known or later developed element(s) that is 

capable of supplying and/or communicating data to and from the connected elements. The 

term module as used herein can refer to any known or later developed hardware, software, 

firmware, or combination thereof that is capable of performing the functionality associated 

with that element. The terms determine, calculate and compute, and variations thereof, as 

used herein are used interchangeably and include any type of methodology, process, 

mathematical operation or technique. Transmitting modem and Transmitting transceiver as 

well as Receiving modem and Receiving transceiver are used interchangeably herein. 

[0033] Moreover, while some of the exemplary embodiments described herein are 

directed toward a transmitter portion of a transceiver performing interleaving and/or coding 

on transmitted information, it should be appreciated that a corresponding deinterleaving 

and/or decoding is performed by a receiving portion of a transceiver. Thus, while perhaps 
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not specifically illustrated in every example, this disclosure is intended to include this 

corresponding functionality in both the same transceiver and/or another transceiver. 

[0034] Communication system 100 comprises a portion of a transceiver 200 and a portion 

of a transceiver 300. The transceiver 200, in addition to well known componentry, comprises 

an errored packet module 210, a transmission management module 220, a QOS ID module 

225, a QOS module 230, a packet QOS assignment module 240, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 250, a counter module 

260, a memory management module 270 and a controller/memory 280. 

[0035] Connected via communication channel 10 to transceiver 200 is transceiver 300. 

The transceiver 300, in addition to well known componentry, comprises an errored packet 

module 310, a transmission management module 320, a QOS ID module 325, a QOS module 

330, a packet QOS assignment module 340, a retransmission 

buffer/interleaving/deinterleaving/RS coding/RS Decoding memory 350, a counter module 

360, a memory management module 370 and a controller/memory 380. 

[0036] As discussed above, the systems, methods and protocols discussed herein will be 

described in relation to xDSL systems, such as those specified in ADSL2 ITU-T G.992.3, 

ADSL2+ ITU G992.5, and VDSL2 ITU G.993.2, which are incorporated herein by reference 

in their entirety. 

[0037] In operation, a first aspect of the invention relates to retransmission of one or 

more packets, the retransmission identifier being implemented at any transmission layer 
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where packet boundaries are defined. For example, it can be implemented in the Packet 

Transmission Mode TC (PTM-TC) ofxDSL systems. For reference, "Annex A" which is of 

record in the identified provisional filing and incorporated by reference herein contains the 

PTM-TC of ADSL2 and VDSL2 systems as specified in the ITU-T G.992.3 ADSL2 standard. 

[0038] As discussed herein, the invention will generally be described in relation to the 

retransmission mechanism being incorporated as part of the PTM-TC however, it should be 

appreciated that it can also be implemented inside other layer(s) of a communication device, 

such as an xDSL transceiver, such as within the PMD or PMS-TC. 

[0039] The retransmission techniques disclosed herein can also be performed at a layer 

above the PTM-TC, for example, in a new layer between the PTM-TC and the next higher 

layer, or at any layer above the physical layer, e.g., layers 2, 3, 4, 5, etc. 

[0040] Additionally, while "packet" is used herein, the term "packet" includes any basic 

data unit, i.e., a grouping of bytes. For example, a packet could be an IP packet, an Ethernet 

packet, an ATM cell, a PTM packet, an ADSL Mux-Data frame, a PTM-TC codeword, an RS 

Codeword, a DMT symbol, or, in general, any grouping of data bytes or information. A 

packet could also be a combination of one or more of the above. For example, a packet could 

be constructed by concatenating any number of ATM cells to create a larger grouping of bits. 

For example, five 53-byte ATM cells could be combined into a 265 byte packet or four 65 

PTM-TC codewords could be combined into a 260 byte packet. A packet could also be based 

on dividing any of the above groupings of bytes. For example, larger IP or Ethernet packets 

could be divided into smaller groups of bytes to be used as a "packet" with the retransmission 
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functionality described herein. For example, a 1500 byte IP packet could be divided into 

three 500 byte packets and used by the retransmission protocol. If the retransmission 

function is implemented as part of the PTM-TC, packets are received from a higher-layer in 

the xDSL transmitter PTM-TC and sent via the xDSL transmitter PMS-TC and PMD over the 

communication channel to the xDSL receiver. The xDSL receiver PMD and PMS-TC 

process the received signal and pass the results to the PTM-TC, which processes the 

information and passes the received packet up to a higher layer(s). 

[0041] Packets received from the higher layer at the xDSL transmitter PTM-TC can be 

designated to have a QOS level. The QOS level of a packet can indicate the importance of 

certain service metrics (or characteristics) of this (or more) packet(s). Two exemplary QOS 

metrics are delay (or latency) and PER. Although, as discussed above, these two 

characteristics are the focus of the invention, any number of different QOS metrics could also 

be used. 

[0042] As an example, in the case where the 2 QOS metrics are latency and PER, a first 

set of packets carrying certain information may have a requirement for very low PER but 

may be able to tolerate higher delay. Other packets containing information such as voice or 

data traffic may have very low delay requirements but can tolerate a higher PER. According 

to an exemplary embodiment of this invention, the first set of packets would be designated as 

"low-PER" QOS packets whereas voice or data packets would be designated at "low-latency" 

QOS packets. The QOS level (or metric) of a packet could be designated in a number of 

ways. For example: 

i) Certain bit fields in the header of data portions of each packet could contain 
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certain values that specify the QOS requirements a packet. For example, the packet header 

could contain bit fields that indicate if the packet has a "low-PER" QOS requirement or a 

"low-latency" QOS requirement. These fields could be read by the transmitting modern 

and/or receiving modern to determine the QOS level of each packet. 

ii) When sending packets from higher layer to the PTM-TC, the higher layer 

could indicate on a packet by packet basis the QOS requirements of each packet. For 

example, there could be a separate signal on the interface that indicates if a packet being 

transferred has a "low-PER" QOS requirement or a "low-latency" QOS requirement. 

iii) When sending packets from higher layer to the PTM-TC, there could be a 

separate interface (or channel) for packets with different QOS requirements. For example, 

one channel could be used to transfer packets that have a "low-PER" QOS requirement and a 

second channel could used to transfer packets that have a "low-latency" QOS requirement. 

This general concept could also be scaled to accommodate a plurality of different QOS 

requirements and a plurality of channels. 

iv) As in the case of Pre-Emption in the PTM-TC (see Annex A), two logically 

separated y-interfaces could be used for the transport of a low-PER and low-latency packet 

flow through a single bearer channel. This general idea could then be scaled to support any 

number of packet types. 

[0043] Other mechanisms can also be used to designate the QOS level of a packet -

provided the transmitter and/or receiver retransmission protocol is capable of knowing the 

QOS level for one or more packets. 

[0044] Once the QOS level is known by the PTM-TCs, an efficient packet retransmission 
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can be designed. The exemplary packet retransmission methods and protocols can be 

designed to include any one or more of the following system level characteristics: 

All packets are received from the higher layer and passed to the higher layers 

in the correct order. 

"Low-latency" QOS packets will not incur any extra delay due to 

retransmission. 

Only packets with "low-PER" QOS should be retransmitted, and therefore 

only low-PER packets will incur the extra delay due to the retransmission mechanism. 

Flow control can be minimized such that the transmitter can generally accept 

all packets from the higher layer at the required data rate without holding-off ( or "blocking") 

packets from the higher layer during the retransmission process. 

Packet delay-variation/jitter can be minimal. 

A "DRR-like" functionality in a single bearer without requiring 

latency/interleaver OLR. 

[0045] The transceiver 200, in cooperation with the QOS module 230, receives packets 

from a higher-layer. In cooperation with the packet QOS assignment module 240, a packet 

Sequence ID (SID) is appended to the received packets. The packets, in cooperation with the 

transmission management module 220, can then be transmitted in the order in which they 

were received. 

[0046] The QOS Module 230, if not already performed by a high layer, also identifies 

packets based on the QOS requirement of the packet(s). Then, in cooperation with the packet 

QOS assignment module 240, a QOS identifier is associated with the packet as discussed 
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hereinafter. 

[0047] If, for example, the packet is identified as a low-PER packet, and assigned such an 

identifier by the QOS module 230, when the transmission management module 220 receives 

the packet, the packet is identified by the QOS ID module 225 as being a low-PER packet 

and the packet is forwarded for storage in the retransmission buffer 250. Alternatively, if the 

packet has been labeled as a low-latency packet, and identified as such by the by the QOS ID 

module 225, the packet can be transmitted to the receiving modem in cooperation with the 

transmission management module 220. 

[0048] The low-PER packets can be stored for a sufficient amount of time to wait for a 

retransmission message from the receiver PTM-TC. During this time, the transmitting 

modem can continue to receive packets from one or more higher layers, label these packets, if 

needed, and store these packets, if they are identified as low-PER packets, in the same way. 

The resulting minimum storage requirements for the transmitter PTM-TC are estimated 

below. 

[0049] For successful retransmission, the receiving modem should be able to inform the 

transmitting modem which packet, or packets, need to be retransmitted. One exemplary way 

of performing this is by transmitting packets with an appended bit field that contains a 

counter indicating the place of each packet in a stream of packets. This counter value is also 

known as a Sequence ID (SID). For example, a bit field containing a 16-bit counter could be 

appended to each packet and the counter module 260 would be incremented by one after each 

packet was transmitted. In cooperation with the packet assignment module 240, a packet 
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counter field could be appended to the packet in a number of places, for example, at the 

beginning or end of the packet, or at the beginning or end of the packet header. 

[0050] Packets received from a higher-layer may already have information in a header or 

data field of the packet that contains the packet count, or sequence, information. In addition, 

the packet counter field may be appended with an additional CRC field that contains a cyclic 

redundancy check that is computed on the packet counter field bits only. This CRC can be 

used by the receiver to determine if the packet counter field is received correctly, i.e., without 

bit errors. This CRC can be in addition to the standard CRC inserted by the standard PTM

TC (the standard packet PTM-TC CRC is a CRC that covers all bits in a packet). The 

standard packet CRC may also cover the new packet counter field in its CRC as well. This 

helps if the receiving modem uses the presence or absence of the packet counter field in a 

packet to detect if the packet has a low-PER or low-latency requirement (discussed below). 

[0051] Alternatively, or in addition, the packet counter field (with or without a dedicated 

CRC) can be appended only to the packets with a specific QOS requirement, whereas all 

other packets can be transmitted without modification. For example, all video packets with 

low-PER QOS could contain the appended packet counter field whereas all the voice/data 

low-latency packets could be transmitted unchanged. One exemplary benefit of this is that 

the overhead (rate loss) due to adding the packet counter field is incurred only when 

transmitting low-PER packets. 

[0052] Alternatively, or in addition, all low-PER and low-latency packets can be 

transmitted with the low packet counter field (with or without a dedicated CRC). In this case, 
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the packet counter field of the low-latency packets may contain a special value indicating that 

a packet is not a low-PER packet. Also, the packet counter field of the low-latency packet 

may not even contain a count value, since the low-latency packets are not intended to be 

retransmitted. In this case, the packet counter field could contain a counter value only for 

low-PER packets and the counter value would only be incremented when a low-PER packet 

was transmitted. As an example, if the packet counter field is 16 bits, the special value of all 

zeros could be used to indicate that a packet is a low-latency packet. In this case, low-PER 

packets could contain counter values from one up to 2 16 -1, but not including all zeros, since 

this special zero value can be used to indicate a low-latency packet. 

[0053] The receiving modem, e.g., receiver PTM-TC, which in this case is illustrated as 

the transceiver 300 and includes comparable functionality to that described in relation to 

transceiver 200, receives packets from the transmitting modem via the PMS-TC. If the 

received packet is identified as a low-latency packet by the QOS ID module 325, the packet 

is passed to a higher-layer. If a received packet is identified by the QOS ID module 325 as a 

low-PER packet, the packet is forwarded, with the cooperation of the transmission 

management module 320, to the retransmission buffer 350 for a minimum amount of time 

before passing to a higher-layer. 

[0054] The storage time in the retransmission buffer 350 helps ensure that the 

retransmission protocol provides a constant delay, e.g., no delay variation seen by the upper 

layers. This way, if a packet needs to be retransmitted, the receiving modem can continue to 

provide packets to the higher-layers at a constant rate while waiting for the retransmitted 

packet(s) to arrive from the transmitting modem. The resulting minimum memory ( or 
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storage) requirements for the receiving PTM-TC are estimated below. 

[0055] Alternatively, low-PER packets without errors may not be stored for a minimum 

amount of time before passing to a higher-layer. The error-free low-PER packets can be 

passed to the higher-layer immediately just like the low-latency packets. However, when a 

low-PER packet is in error, it is stored along with all of the following low-PER packets 

before passing to a higher-layer in order to wait for the retransmitted packet(s) to arrive. This 

will cause a delay variation on the low-PER packets whenever a retransmission occurs. 

However, this delay variation would not apply to the low-latency packets. 

[0056] The QOS ID module 325 can detect that a packet is either low-PER or low-latency 

using several different methods. For example, if all low-PER and low-latency packets 

contain the appended packet counter field, then the receiving modem, in cooperation with the 

counter module 360, detects a low-latency packet when a packet counter field contains the 

designated special value, which was inserted by the transmitting modem, indicating the 

packet is a low-latency packet. 

[0057] Alternatively, or in addition, the receiver could detect a low-PER packet when the 

packet counter field contains a valid packet counter value. Additionally, if a dedicated CRC 

is appended to the packet counter field, the CRC could be used to detect if the packet counter 

field bits are in error. 

[0058] If the packet counter field, including the CRC, is only appended to low-PER 

packets, the absence or presence of this field in a packet can be used by the receiving modem, 
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and in particular the QOS ID module, to detect a low-delay packet. For example, the 

receiving modern can examine the position in the packet where the packet counter field 

would be, if it was a low-PER packet, and if the packet counter field CRC fails while the 

standard whole packet CRC is correct, the receiving modern could determine that the packet 

is a low-delay packet, since it does not contain the packet counter field. Likewise, for 

example, the receiving modern can examine the position in the packet were the packet 

counter field would be, if it was a low-PER packet, and if the packet counter field CRC is 

correct, the receiving modern would determine that the packet is a low-PER packet, 

regardless of the status of the standard whole packet CRC. 

[0059] The receiving modern, in cooperation with the retransmission buffer 350, and the 

errored packet module 310, can be used to detect missing or errored packets in a number of 

exemplary ways. For example, the errored packet module 310 can detect bit errors in the 

packet using the standard/whole packet PTM-TC CRC. Alternatively, or in addition, the 

errored packet module 310 can detect bit errors in the packet counter field if the transmitting 

modern appended a dedicated CRC to the packet counter field. This CRC is valuable because 

it can be used by the errored packet module in the receiving modern to determine if a packet 

has the correct packet number, even if the standard whole packet CRC happens to be in error. 

[0060] Alternatively, or in addition, the errored packet module 310, can detect an errored 

or missing packet by receiving a packet with a correct CRC, either in the standard or packet 

counter field, which contains a packet counter number that is not the expected packet counter 

number. For example, if the errored packet module 310, in cooperation with the counter 

module 360, detects the receipt of a packet with a counter number equal to 5, wherein the 
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errored packet module 310 is expecting to receive a packet with a counter equal to 3, the 

errored packet module 310 can determine that two packets, namely packets numbered 3 and 4, 

were lost due to errors. 

[0061] Once a packet(s) is found to be in error, there are several exemplary ways in 

which a receiving modem can communicate information to the transmitting modem 

indicating that a retransmission of one or more packets is required. For example, the 

receiving modem, in cooperation with the errored packet module 310, can send an 

acknowledgment (ACK) message to the transmitting modem for every correctly received 

message or every predetermined number of packets. As long as the transmitting modem, and 

in particular the errored packet module 210, receives messages acknowledging receipt of 

packets in sequential order, there is no need for retransmission of information to the receiving 

modem. However, if the transmitting modem, and in particular the errored packet module 

210, receives a message from the receiving modem, and in particular the errored packet 

module 310, indicating that a packet was correctly received with a counter value that is out of 

order, a retransmission by the transmitting modem is required. In the above example, where 

the receiving modem received a packet with a counter value equal to 5, without receiving 

packets numbered 3 and 4, the transmitting modem could receive an ACK for the packet with 

counter value of 2 and then an ACK for the packet with a counter value of 5. The 

transmitting modem would then determine that it was necessary to retransmit packets with 

counter values of 3 and 4 since they were not received. 

[0062] Alternatively, or in addition, a timeout value could be specified for the 

transmitting modem. This timeout value could correspond to the amount of time that the 
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transmitting modem should wait for an ACK for particular packet before retransmitting the 

packet. The timeout value could be set to be at least as long as the round-trip delay required 

for the transmitting modem to send a packet to the receiving modem and for the receiving 

modem to send an ACK back to the transmitting modem. If an ACK is not received by the 

timeout value, the transmitting modem could retransmit the packet. 

[0063] Alternatively, or in addition, a negative acknowledgment (NAK) could be sent to 

the transmitting modem when a packet is detected as errored or missing. In the above 

example, when the receiving modem received the packet with a counter value of 5, while 

expecting a counter value of 3, the receiving modem could send a NAK message to the 

transmitting modem indicating that packets with counter values of 3 and 4 were not correctly 

received and needed to be retransmitted. 

[0064] Alternatively, or in addition, if a packet was received with a correct packet 

counter CRC and a valid packet counter value a and an incorrect standard whole packet CRC, 

the receiving modem could send a NAK message to the transmitting modem indicating that a 

packet with a value of a was incorrectly received and needed to be retransmitted. 

[0065] Assuming that errored packets are infrequent, any methodology that sends an 

ACK for each correctly received packet can require a larger amount of data rate in the 

message channel that communicates this information back to the transmitting modem. In this 

case, sending only NAKs has the benefit that it requires sending a message only when an 

errored or missing packet is detected. Depending on the data rate capabilities of the message 

channel, and the PER, a retransmission system may use only ACKs, only NAKs, or both 
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ACKs and NAKs at the same time. 

[0066] The ACK and NAK messages sent back to the transmitting modem can be 

transmitted over the same physical channel i.e., phone line, in the opposite direction as the 

received packets. Since the channel has a limited data rate and is not necessarily error-free, it 

is important to make sure that these messages are as robust as possible and consume the least 

amount of data rate. Additionally, since the transmit and receive retransmission memory 

requirements depend on the round-trip latency of the connection, is important to minimize 

latency requirements for the message channel. There are several ways these requirements can 

be addressed. 

[0067] The messages can be sent over a separate "low-latency" or "fast" path between the 

xDSL transceivers. This fast path could include little or even no delay due to interleaving 

and can be specified to have a latency that is less than 2ms. 

[0068] Alternatively, or in addition, the messages can be sent with increasing robustness 

by repeating transmission of each message a number of times. For example, the message 

could be repeated x times in order to make sure that even ifx-1 messages were corrupted by 

the channel, at least one message would be received correctly. 

[0069] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in a different DMT symbol. 

For example, the message can be repeated x times and each message sent in one of x DMT 

symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 
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message would be received correctly. 

[0070] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent in different DMT symbols. 

For example, the message could be repeated x times and each message sent in one ofx DMT 

symbols. This way, even ifx-1 DMT symbols were corrupted by the channel, at least one 

message would be received correctly. 

[0071] Alternatively, or in addition, the messages can be sent such that each message is 

repeated a number of times and each repeated message is sent a plurality of times in each 

DMT symbol. For example, the message could be repeated x times and each repeated 

message sent y times in one ofx DMT symbols. This way, even ifx-1 DMT symbols were 

corrupted by the channel and/or large portions of a DMT symbol were corrupted by a channel, 

the least one message would be received correctly. 

[0072] Alternatively, or in addition, the messages can include multiple packet count 

values in order to reduce the data rate requirements. For example, if packets with counter 

values of 3 - 9 are correctly (or incorrectly) received an ACK (or NAK) message would be 

sent to indicate these packet values. For example, the message could contain the values 3 and 

9 and the receiver of the message would automatically know that all intermediate values (4, 5, 

6, 7, 8) are also been indicated in the message. 

[0073] Alternatively, or in addition, the DMT sub-carriers that modulate these messages 

could operate with a much higher SNR margin e.g., 15dB, as compared to the normal 6dB 
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margin ofxDSL systems. This way, the messages would have a higher immunity to channel 

noise. 

[0074] Alternatively, or in addition, a receiving modem may need to send an additional 

ACK or NAK message after already in the process of sending a repeated message. For 

example, a receiving modem may detect that packets with values 3 to 9 have been correctly 

received and send an ACK message back to the transmitting modem indicating this 

information. This message can be repeated x times with each repeated message being 

transmitted (at least once) on different DMT symbols. While sending the second repeated 

message on the second DMT symbol, the receiver could detect that packets with values 10 to 

1 7 have now also been correctly received. In this case, the receiving modem could just 

append this information to the previous message or, alternatively, send a new separate 

message that is repeated as well x times with each repeated message being transmitted ( at 

least once) on a different DMT symbol. 

[0075] Alternatively, or in addition, when repeating a message x times on x DMT 

symbols, each repeated message can be modulated on a different set of DMT sub-carriers on 

each DMT symbol. This way, if one or more sub-carriers have a low SNR, the message will 

still be correctly received. 

[0076] For low-PER packets, the delay due to this retransmission protocol is equal to the 

delay that results from storing these packets at the receiving modem (RX PTM-TC) to pass in 

the packets to a higher layer. Low-latency packets do not incur extra delay. 
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The transmitting modern must store a packet for retransmission for a time equal to 

the round trip delay from when the packet is sent to when the retransmission message is 

received. During this time the transmitting modern continues to receive packets from the 

higher layer and continues to store these packets in the same way. Therefore the storage 

requirements in octets can be computed as: 

Afinimum TX mem01y (octets)= roundtripdelay*datarate, 

where the roundtripdelay is the time equal to the round trip delay from when the packet is 

sent to when the retransmission message is received, and the datarate is the data rate of the 

connection that is transferring the packets. 

For ITU-T G.993.2 VDSL2, which is incorporated herein by reference, this can be computed 

using the VDSL2 profile parameters as: 

1liinimum TX memory (octets) = (DS + US Interleaving Delay in octets) + (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = MAXDLEYOCTET + 

(4 ms) *MBDC, 

where MAXDELAYOCTET and 1HBDC are as specified in the VDSL2 profiles. 

[0078] For the receiver, the minimum receiver storage requirements can be determined in 

a similar manner. More specifically, the RX PTM-TC must store a packet before passing it to 

the higher layer for a time equal to the round trip delay from when a retransmission message 

is transmitted to when the retransmitted packet is received. This is equal to storage 

requirements in octets (same as transmitter): 

A1inimum RX memory (octets)= roundtripdelay *datarate, 

where the roundtripdelay is the time equal to the round trip from when a retransmission 
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message is transmitted to when the retransmitted packet is received and the datarate is the 

data rate of the connection that is transferring the packets. 

[0079] For ITU-T G.993.2 VDSL2 this can be computed using the VDSL2 profile 

parameters as: 

Afinimum RX memory (octets) = (DS + US Interleaving Delay in octets) + (US+DS 

alpha/beta delay without interleaving) *(Bidirectional Net data rate) = AfAXDLEYOCTET + 

(4 ms) *1lIBDC, 

where MAXDELAYOCTET and MBDC are as specified in the ITU-T G.993.2 VDSL2 

profiles. 

[0080] Table 1: Minimum TX or RX memory requirements for VDSL2 

VDSL2 PROFILE 8a,8b,8c,8d 12a,12b 17a 30a 

TX or RX memory requirements (octets)= 90,536 99,536 123,304 231,072 
MAXDLEYOCTET +.002MBDC 

The estimates in Table 1 assume that all the entire MAXDELAYOCTET and AfBDC are used 

for the transfer of the packet stream, i.e., the reverse channel has a very low data rate and no 

interleaving. 

[0081] Some xDSL standards specify minimum storage, i.e., memory, requirements for 

interleaving of RS codewords. Interleaving with RS coding is an effective way of correcting 

channel errors due to, for example, impulse noise. For example, VDSL2 requires support of 

an aggregate bidirectional interleaver and de-interleaver memory of 65Kbytes for the 8a 

41 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 177 of 739

Clean Substitute Specification 
6936-57-PUS-CON-3 

VDSL2 profile. This corresponds to storage requirement of approximately 32Kbytes in a 

single transceiver. 

[0082] Sharing of Memory between the Retransmission Function and one or more of 

the Interleaving/Deinterleaving/RS Coding/RS Decoding Functions 

[0083] From Table 1, it is apparent that the memory requirements to support the 

retransmission protocol may be more than double the storage requirements of a single 

transceiver. Additionally, the retransmission protocol provides a different method for 

correcting channel errors due to, for example, impulse noise. 

[0084] Moreover, interleaving and RS coding methods and retransmission protocols 

provide different advantages with respect to error correction capabilities, latency, buffering 

requirements, and the like. For example, under certain configuration and noise conditions the 

interleaving/RS coding provides error correction/coding gain with less delay and overhead 

than the retransmission protocol (for packets that can be retransmitted). While under other 

conditions the retransmission protocol will provide better error correction with less delay and 

overhead than the interleaving/RS coding. 

[0085] In some cases, a first portion of the memory can be used for one function and a 

second portion of the memory for some other function. For example, if the configuration and 

noise conditions are such that the interleaving/RS coding would not provide good error 

correction/coding gain, then all the available memory could be used for the retransmission 

function and none allocated to the interleaving/deinterleaving/RS coding/RS decoding 
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functionality, e.g., the interleaving/deinterleaving could be disabled. 

[0086] Likewise, if the configuration and noise conditions are such that the 

retransmission protocol would not provide good error correction/coding gain, then all the 

available memory could be used for the interleaving/deinterleaving/RS coding/RS decoding 

functionality and no memory would be used for the retransmission function, e.g., the 

retransmission function would be disabled. 

[0087] Alternatively, or addition, both methods could be used because both have their 

advantages, with the system, e.g., the memory management module 370, being able to 

dynamically allocate a first portion of the memory 250/350 to the 

interleaving/deinterleaving/RS coding/RS decoding functionality and a second portion of the 

memory to the retransmission functionality. For example, 40% of the memory could be 

allocated to the interleaving/deinterleaving/RS coding/RS decoding functionality with the 

remaining 60% allocated to the retransmission of functionality. However, it should be 

appreciated, that in general, the memory can be divided, i.e., shared, in any manner. 

[0088] The sharing of memory between the retransmission function and the 

interleaving/deinterleaving/RS coding/RS decoding functions is not restricted to 

retransmission protocols described in other embodiments that utilize QOS metrics to 

determine which packets should be retransmitted. In other words, the sharing of memory 

between the retransmission function and the interleaving/deinterleaving/RS coding/RS 

decoding functions can be utilized for retransmission systems where all errored packets are 

retransmitted, i.e., there is no QOS identifier in the retransmission protocol. For example, the 
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FEC/interleaving could be used to meet the INPmin requirement specifically targeting the 

impulse noise that occurs frequently ( e.g., on the order of minutes or seconds) but is short in 

duration and can therefore be corrected by the FEC/interleaving. For example, the 

retransmission protocol can be used to correct infrequent errors (on the order of hours) that 

are long in duration and would not be correctable by the FEC/interleaving. As another 

example, the FEC/interleaving function may be used in combination with the retransmission 

function because it is well known that FEC with minimal interleaving provides a 1 dB to 3 

dB coding gain when used with a trellis code ( as is often the case in xDSL systems). This 

means that even when the majority of the shared memory is allocated to a retransmission 

function to address channel noise (such as impulse noise), a smaller amount of memory may 

be allocated to the FEC/interleaving function for the coding gain advantage. 

[0089] Associated with the ability to allocate or partition memory between one or more 

of the interleaving/deinterleaving/RS coding/RS decoding functionality and retransmission 

functionality, is the ability to exchange information between transceivers on how to establish 

this allocation. For example, the transmitting modem may send a message to the receiving 

modem indicating how much of the available memory is to be allocated to one or more of the 

interleaving/deinterleaving/RS coding/RS decoding functionality and how much memory is 

to be allocated to the retransmission functionality. For example, if the receiving modem 

contains 1 00kBytes of available memory, the transmitting modem could send a message to 

the receiving modem indicating that 25kBytes should be allocated to RS coding functionality 

and 75kBytes should be allocated to the retransmission functionality. Since the receiving 

modem generally determines the interleaving/RS coding parameters that are used, the 

receiving modem could use this information to select parameters, e.g., interleaver depth and 
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codeword size, that would result in an interleaving memory requirement that is no more than 

the amount indicated in the message. 

[0090] Alternatively, or addition, the receiving modem can send a message to the 

transmitting modem indicating how much of the available memory is to be allocated to one or 

more of the interleaving/deinterleaving/RS coding/RS decoding functionality, and how much 

memory should be allocated to the retransmission functionality. 

[0091] Sharing of memory between a Retransmission Function with Identification of 

Low-PER and/or Low-Latency Packets and one or more of 

interleaving/deinterleaving/RS Coding/ RS Decoding functions. 

[0092] A way of reducing the total memory requirement of a transceiver that supports the 

retransmission functionality with the identification of the low-PER and/or the low-latency 

packets is to define a limit, such as a maximum value, for the data rate of the low-PER packet 

stream, i.e., the packets requiring retransmission to meet a specific PER requirement. For 

example, if the total date rate is 50 Mbps, and the roundtrip delay is 10 ms, the minimum TX 

or RX memory requirement is 50,000,000* .01/8=62500 bytes if the retransmission function 

must support the case where all the transmitted packet (all 50 Mbps) are low-PER packets. If 

however, only a portion of the 50 Mbps data rate is allocated to the low-PER packet stream 

( e.g. 30 Mbps), whereas the remainder of the data rate is allocated to the low-latency packet 

stream (e.g. 20 Mbps), the minimum TX or RX memory requirement would be 

30,000,000* .01/8=37500 bytes (assuming a roundtrip delay of lOms). In this case, the 

transmitting modem (or receiving modem) may send a message to the receiving modem (or 
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transmitting modem) that indicates the maximum data rate of the packet traffic that will be 

used in the retransmission function. Using the example above, the transmitting modem (or 

receiving modem) would send a message indicating that the low-PER traffic will not exceed 

30Mbps, in which case the receiving modem ( or transmitting modem) will allocate memory 

to the retransmission functionality and the interleaving/RS coding ( or deinterleaving/RS 

decoding) functionality accordingly. 

[0093] One exemplary advantage of indicating the low-PER and low-latency packets as 

part of the retransmission protocol is that it provides a DDR-like functionality without the 

overhead of dynamically re-allocating latency paths. For example, when a video application 

is turned off (less low-PER packets on the connection), the data application data rate can be 

increased (more low-latency packets on the connection) without any changes in the 

transmission parameters. 

[0094] The retransmission protocol can also be used with or without underlying 

FEC/interleaving ( or deinterleaving). An exemplary approach is to use the FEC/interleaving 

to meet the INPmin requirement specifically targeting the impulse noise that occurs 

frequently, e.g., on the order of minutes or seconds. The retransmission protocol can be used 

to correct infrequent errors (on the order of hours) that will only typically be a problem for 

very-low PER applications, such as video. 

[0095] When a retransmission protocol is combined with underlying FEC/interleaving ( or 

deinterleaving), the retransmission protocol latency will grow in proportion to the additional 

FEC/interleaving delay. This is due to the fact that the required receiver buffering 
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corresponds approximately to the round-trip delay time of packet transmission and message 

acknowledgment. 

[0096] As an example of utilizing the retransmission protocol that identifies one or more 

oflow-PER and low-latency packets with underlying FEC/Interleaving (or deinterleaving), 

the FEC/interleaving is used to achieve the INPmin requirements within the latency 

constraint and the retransmission function is used to provide another layer of error correction. 

The low-PER packets are passed through both the retransmission function and the 

FEC/interleaver and, as a result, a very low PER is achieved. The low-latency packets are 

passed through the FEC/Interleaver but not passed through the retransmission function. 

Since low-latency packets are passed through the FEC/interleaver, they will meet the INPmin 

and MaxDelay requirements without incurring the extra delay from the retransmission 

protocol. 

[0097] Example configuration parameters: 

DS Data rate = 25 Mbps, INPmin=2, MaxDelayDS= 8ms 

[0098] Example FEC/Interleaving parameters: 

NFEC=128, R=16 which results in an interleaver memory of approximately 14Kbytes for 

INP=2 with 8 ms of delay. 

[0099] Retransmission protocol: 

Ifwe assume the US latency is 2ms, the retransmission protocol will add a minimum of 8+2 

= I Oms of latency. This means that the total DS latency (FEC/interleaving+ Retransmission) 
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The memory requirements for the retransmission protocol can be calculated as: (IOms) x (25 

Mbps) /8 = 31 Kbytes. Therefore the transmitter and receiver will both need a total memory 

of (31 + 14) =45 Kbytes for the retransmission protocol and FEC/Interleaving function. 

[00101] Low-PER packets: 

Latency=18ms. The PER is very low because INPmin=2 (from FEC/interleaving) is 

combined with the error correction of the retransmission function. 

[00102] Low-Latency packets: 

Latency = 8ms. INP =2 from FEC/interleaving. No additional delay due to retransmission 

function. 

[00103] Although this invention describes the retransmission being done as part of the 

PTM-TC, it could also be done inside other layer(s) of the xDSL transceiver, such as the 

PMD or the PMS-TC. Alternatively, it could performed at a layer(s) above the PTM-TC, for 

example, in a new layer between the PTM-TC and the next higher layer, or in general any 

layer above the physical layer, e.g., layer 1, 2, 3, 4 or 5. 

[00104] In this invention, the term "transmitter" generally refers to the transceiver that 

transmits the packets. Likewise the term "receiver" generally refers to the transceiver that 

receives the packets. Therefore the "transmitter" also receives the ACK/NAK messages and 
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[00105] Figure 2 outlines an exemplary method of operation of a transmitting modem 

utilizing the retransmission protocol. In particular, control begins in step SIO0 and continues 

to step Sl 10. In step Sl 10, a packet is received from a higher layer. Then, in step S120, a 

decision is made as to whether the received packet is a retransmitted type packet. If the 

packet is not a retransmitted type packet, such as a low-latency packet, control jumps to step 

S125 where the packet is optionally updated (as discussed above) with control continuing to 

step S 130 where the packet is forwarded to the receiver. Control then continues to step S 140 

where the control sequence ends. 

[00106] If the packet is a retransmitted type packet, such as a low-PER packet, control 

continues to step S150. In step S150, the packet can be updated with information such as a 

sequence identifier or other information that allows a receiver to be able to determine which 

packet (or packets) need to be retransmitted. Next, in step S160, the updated packet is stored 

in the retransmission buffer. Then, in step S 170, the packet is forwarded to the receiver. 

Control then continues to step S180. 

[00107] In step S 180, a determination is made whether the packet needs to be 

retransmitted. If the packet needs to be retransmitted, control jumps back to step S 170. 

Otherwise, control continues to step S190. 

[00108] In step S 190, the packet is deleted from the retransmission buffer. Control then 

continues to step S 140 where the control sequence ends. 
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[00109] Figure 3 outlines an exemplary method of operation of a receiving modem 

utilizing the retransmission protocol. In particular, control begins in step S200 and continues 

to step S210. In step S210, a packet is received from the transmitter. Next, in step S220, a 

determination is made whether the packet has been identified as a retransmitted type packet. 

If the packet has not been identified as a retransmittable type packet, control jumps to step 

S230. 

[0011 0] In step S230, the packet is forwarded to a higher layer. Control then continues to 

step S240 where the control sequence ends. 

[00111] Alternatively, if the received packet is a retransmittable type packet, the packet is 

stored in the retransmission buffer in step S260. Next, in step S270, the integrity of the 

packet can be checked, for example utilizing a CRC. Then, in step S280, a determination is 

made whether the packet needs retransmission. If the packet needs retransmission, control 

continues to step S290 where the retransmitted packet is obtained, for example, based on the 

sending of a message(s), one or the other transceiver determining a packet is missing, or the 

like, as discussed above, with control continuing back to step S270 for an integrity check. 

[00112] If the packet does not need retransmission, control continues to step S295 where 

the packet is forwarded to a higher layer and deleted from the retransmission buffer. Control 

then continues to step S240 where the control sequence ends. 

[00113] Figure 4 outlines an exemplary memory allocation method for sharing memory 
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between the retransmission function and one or more of the interleaving/deinterleaving 

functionality and coding functionality. In particular, control begins in step S300 and 

continues to step S305. In step S305, a message is sent/received specifying the available 

memory. Typically, the receiver will send a message to the transmitter specifying the 

available memory, but the transmitter could also send a message to the receiver. Next, in step 

S310, a determination is made as to how the memory should be allocated. As discussed, this 

allocation can be based on one or more of error correction capability, latency, buffering 

requirements, SNR, impulse noise, or in general, any communication parameter. Next, in 

step S320, the memory allocation is communicated to another transceiver. Then, in step 

S330, a determination can made as to whether the allocation is compatible. If the received 

allocation is not compatible, control continues to step S360 wherein another allocation can be 

requested, with control continuing back to step S320. 

[00114] Alternatively, if the allocation is compatible, in step S340 the memory is allocated 

based on the received allocation. Control then continues to step S350 where the control 

sequence ends. 

[00115] Figure 5 illustrates an exemplary memory sharing methodology for use with a 

retransmission function and one or more of interleaving/deinterleaving functionality, RS 

coding/decoding functionality. In particular, control begins in step S400 and continues to 

step S410. In step S410, the memory allocation is received from, for example, a memory 

management module that may be located in the same transceiver, or at a remote transceiver. 

Next, in step S420, the memory sharing configuration is established and then, in step S430, 

the memory is shared between a retransmission function and one or more of the 
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interleaving/deinterleaving functionality, RS coding/decoding functionality. Control then 

continues to step S440. 

[00116] In step S440, a determination is made whether the memory sharing configuration 

should be changed. For example, the memory sharing configuration can be dynamically 

changed based on changes in the communication channel or data type(s) being sent on the 

communication channel. More specifically, for example, if the communications channel was 

not performing well, e.g., an increase in bit errors, it may be advantageous to increase the 

retransmission capability while decreasing the FEC/interleaving capability or vise-versa, 

which could have an impact on how the memory sharing should be configured. 

[00117] If the memory sharing configuration should be changed, control continues to step 

S450 where another allocation can be requested, with control continuing back to step S410. 

Otherwise, control continues to step S460 where the control sequence ends. 

[00118] While the above-described flowcharts have been discussed in relation to a 

particular sequence of events, it should be appreciated that changes to this sequence can 

occur without materially effecting the operation of the invention. Additionally, the exact 

sequence of events need not occur as set forth in the exemplary embodiments, but rather the 

steps can be performed by one or the other transceiver in the communication system provided 

both transceivers are aware of the technique being used for initialization. Additionally, the 

exemplary techniques illustrated herein are not limited to the specifically illustrated 

embodiments but can also be utilized with the other exemplary embodiments and each 

described feature is individually and separately claimable. 
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[00119] The above-described system can be implemented on wired and/or wireless 

telecommunications devices, such a modern, a rnulticarrier modern, a DSL modern, an ADSL 

modern, an xDSL modern, a VDSL modern, a linecard, test equipment, a rnulticarrier 

transceiver, a wired and/or wireless wide/local area network system, a satellite 

communication system, network-based communication systems, such as an IP, Ethernet or 

A TM system, a modern equipped with diagnostic capabilities, or the like, or on a separate 

programmed general purpose computer having a communications device or in conjunction 

with any of the following communications protocols: CDSL, ADSL2, ADSL2+, VDSLl, 

VDSL2, HDSL, DSL Lite, IDSL, RADSL, SDSL, UDSL or the like. 

[00120] Additionally, the systems, methods and protocols of this invention can be 

implemented on a special purpose computer, a programmed microprocessor or 

rnicrocontroller and peripheral integrated circuit element(s), an ASIC or other integrated 

circuit, a digital signal processor, a hard-wired electronic or logic circuit such as discrete 

element circuit, a programmable logic device such as PLD, PLA, FPGA, PAL, a modern, a 

transmitter/receiver, any comparable means, or the like. In general, any device capable of 

implementing a state machine that is in tum capable of implementing the methodology 

illustrated herein can be used to implement the various communication methods, protocols 

and techniques according to this invention. 

[00121] Furthermore, the disclosed methods may be readily implemented in software 

using object or object-oriented software development environments that provide portable 

source code that can be used on a variety of computer or workstation platforms. 
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Alternatively, the disclosed system may be implemented partially or fully in hardware using 

standard logic circuits or VLSI design. Whether software or hardware is used to implement 

the systems in accordance with this invention is dependent on the speed and/or efficiency 

requirements of the system, the particular function, and the particular software or hardware 

systems or microprocessor or microcomputer systems being utilized. The communication 

systems, methods and protocols illustrated herein can be readily implemented in hardware 

and/or software using any known or later developed systems or structures, devices and/or 

software by those of ordinary skill in the applicable art from the functional description 

provided herein and with a general basic knowledge of the computer and telecommunications 

arts. 

[00122] Moreover, the disclosed methods may be readily implemented in software that can 

be stored on a storage medium, executed on programmed general-purpose computer with the 

cooperation of a controller and memory, a special purpose computer, a microprocessor, or the 

like. In these instances, the systems and methods of this invention can be implemented as 

program embedded on personal computer such as an applet, JAVA® or CGI script, as a 

resource residing on a server or computer workstation, as a routine embedded in a dedicated 

communication system or system component, or the like. The system can also be 

implemented by physically incorporating the system and/or method into a software and/or 

hardware system, such as the hardware and software systems of a communications 

transceiver. 

[00123] It is therefore apparent that there has been provided, in accordance with the 

present invention, systems and methods for packet retransmission and memory sharing. 
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While this invention has been described in conjunction with a number of embodiments, it is 

evident that many alternatives, modifications and variations would be or are apparent to those 

of ordinary skill in the applicable arts. Accordingly, it is intended to embrace all such 

alternatives, modifications, equivalents and variations that are within the spirit and scope of 

this invention. 
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Through the identification of different packet-types, packets can be handled based on an 

assigned packet handling identifier. This identifier can, for example, enable forwarding of 

latency-sensitive packets without delay and allow error-sensitive packets to be stored for 

possible retransmission. In another embodiment, and optionally in conjunction with 

retransmission protocols including a packet handling identifier, a memory used for 

retransmission of packets can be shared with other transceiver functionality such as, coding, 

decoding, interleaving, deinterleaving, error correction, and the like. 
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1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I TQ DELTA, LLC 

Mailing Address Information: 

Address 1 805 LAS CIMAS PARKWAY 

Address 2 SUITE 240 

City AUSTIN State/Province TX 

Country ii us Postal Code 78746 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Tille 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
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PTO/AIN14 (12-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 6936-57-PUS-CON-3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I PACKET RETRANSMISSION AND MEMORY SHARING 

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I I selecting the Add button. 

Add 

Signature· Remove 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications 

Signature /Jason H. Vick/ Date (YYYY-MM-DD) 2014-01-20 

First Name Jason H. I Last Name I Vick Registration Number 45285 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

PACKET RETRANSMISSION AND MEMORY SHARING 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number _________ _ 

filed on ______________ _ 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

l hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by tine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional): __________ _ Inventor:----~, -~+-/-+.'-"~----1'}"---~~)s-a-.~~ ..... :=:---•:c..-:Rs~".=.·•------· -----
Marcos C. Tiannes 

Signature:--------------------------------------------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIN01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information Is reqrnred to obtain or retain a benefit by the publ1cwh1ch Is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending unon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to he Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 1 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where 
Initials* No.1 Number-kind Code 2 (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

1 5524116 06-04-1996 Kalmanek, Jr., et al. 
2 5663910 09-02-1997 Ko et al. 
3 5898698 04-27-1999 Bross 
4 5983382 11-09-1999 Pauls 
5 6098188 08-01-2000 Kalmanek, Jr., et al. 
6 6775320 08-10-2004 Tzannes et al. 
7 6778589 08-17-2004 Ishii 
8 6337877 01-08-2002 Cole et al. 
9 6496481 12-17-2002 Wu et al. 
10 6707822 03-16-2004 Fadavi-Ardekani et al. 
11 6778596 08-17-2004 Tzannes 
12 6826589 11-30-2004 Berrada 
13 7200792 04-03-2007 Kim et al. 
14 7164654 01-16-2007 Hunzinger et al. 
15 7174493 02-06-2007 Matsumoto et al. 
16 7519124 04-14-2009 Oksman et al. 
17 7600172 10-06-2009 Berens et al. 
18 7657818 02-02-2010 Cioffi et al. 
19 7764595 07-27-2010 Treigherman 
20 7782758 08-24-2010 Wydrowski et al. 
21 7831890 11-09-2010 Tzannes et al. 
22 7844882 11-30-2010 Tzannes et al. 
23 7836381 11-16-2010 Tzannes et al. 
24 8074138 12-06-2011 Chae et al. 
25 8149904 04-03-2012 Efland et al. 
26 8276048 09-25-2012 Tzannes et al. 
27 8335956 12-18-2012 Tzannes 
28 8407546 03-26-2013 Tzannes 
29 8468411 06-18-2013 Tzannes 
30 8495473 07-23-2013 Tzannes et al. 
31 8595577 11-26-2013 Tzannes 
32 8607126 12-10-2013 Tzannes et al. 
33 8645784 02-04-2014 Tzannes 
34 2001/0014962 08-16-2001 Obuchi et al. 

I Examiner I Date I 
Signature Considere~ 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 2 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

35 2002/0087710 07-04-2002 Aiken et al. 
36 2002/0126675 09-12-2002 Yoshimura et al. 
37 2002/0154600 10-24-2002 ldo et al. 
38 2003/0067877 04-10-2003 Sivakumar et al. 
39 2003/0076870 04-24-2003 Moon et al. 
40 2004/0114536 06-17-2004 O'Rourke 

41 2004/0148552 07-29-2004 Matsumoto et al. 
42 2004/0196786 10-07-2004 Laha et al. 
43 2004/0203455 10-14-2004 Bao et al. 

44 2005/0180323 08-18-2005 Beightol et al. 
45 2006/0092871 05-04-2006 Nishibayashi et al. 

46 2006/0236045 10-19-2006 Keyes Jr. 

47 2007 /0198898 08-23-2007 Ysebaert et al. 
48 2007 /0263528 11-15-2007 Mukherjee 

49 2008/0212582 09-04-2008 Zwart et al. 

50 2010/0061376 03-11-2010 Shimizu 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Filing Date Name of Applicant Pages, Columns, Lines, Where 
Initials* No. 1 

Number-kind Code 2 (if known) 
MM-DD-YYYY of Cited Document Relevant Passages or Relevant 

Fir:iures Appear 

51 14/075194 11-08-2013 Tzannes 
52 14/081469 11-15-2013 Tzannes et al. 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T6 

Initials* No.1 MM-DD-YYYY Applicant of Cited Lines, Where 
Country Code3

; Number4
; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

53 EP 1041756 10-04-2000 LUCENT (corresponds to 
TECHNOLOGIES JP 2000-341247) 
INC. 

54 EP 1225735 07-24-2002 Matsushita Electronic 
Inc Co Ltd 

55 EP 1246409 10-02-2002 MITSUBISHI 
ELECTRIC CORP 

I Examiner I Date I 
Signature Considere~ 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 3 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

56 EP 1271833 01-02-2003 MITSUBISHI DENKI 
KABUSHIKI KAISHA 

57 EP 1367809 01-25-2006 PANASONIC 
COMMUNICATIONS 
CO., LTD. 

58 GB 2389493 12-10-2003 NEC CORP 

59 JP 06-164648 06-10-1994 MITSUBISHI (includes English 
ELECTRIC CORP abstract) 

60 JP 07-254862 10-03-1995 SONY CORP. (includes English 
abstract and 
partial 
mechanical 
translation) 

61 JP Hei09-247048 09-19-1997 YR P IDO TSUSHIN (includes 
KIBAN KIJIYU machine 

translation) 
62 JP Hei11-150764 06-02-1999 SHARP CORP (includes an 

machine 
translation) 

63 JP Hei11-355254A 12-24-1999 SONY CORP (Includes 
machine 
translation of 
application) 

64 JP 2000-341247 12-08-2000 LUCENT (includes English 
TECHNOLOGIES abstract) 
INC (corresponds to 

EP 1 041 756 
cited herein) 

65 JP 2002-084338 03-22-2002 MATSUSHITA (corresponds to 
ELECTRIC IND CO US2002-0154600 
LTD cited herein) 

66 JP 2003-008553 01-10-2003 MITSUBISHI (corresponds to 
ELECTRIC CORP EP 1271833 

cited herein) 
67 JP 2003-509966 03-11-2003 AWARE INC. (corresponds to 

WO01/20865 
cited herein) 

I Examiner I Date I 
Signature Considere~ 

*EXAMINER: Initial if reference is considered, whether or not citation is.in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 4 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

68 JP 2003-224615 08-08-2003 SAMSUNG (corresponds to 
ELECTRONICS CO us 7,200,792 
LTD. cited herein) 

69 JP 2004-007269 01-08-2004 PANASONIC COMM (corresponds to 
CO LTD EP 1367809 

cited herein) 

70 JP 2004-030506 01-29-2004 NEC CORP (includes abstract 
and partial 
mechanical 
translation) 

71 JP 2004-056221 02-19-2004 MATSUSHITA (includes abstract 
ELECTRIC IND CO and partial 
LTD mechanical 

translation) 
72 JP 2004-135013 04-30-2004 MATSUSHITA (includes 

ELECTRIC IND CO machine 
LTD translation) 

73 JP 2005-522963 07-28-2005 INTERDIGITAL ( corresponds to 
TECHNOLOGY WO 03/090011 
CORPORATION cited herein) 

74 JP 2005-526422 09-02-2005 EG TECHNOLOGY (corresponds to 
INC WO 03/028296 

cited herein) 
75 KR 10-2000-0047827 07-25-2000 KONINCLIKE (corresponds to 

PHILIPS us 6,826,589 
ELECTRONICS cited herein) 

76 WO 00/52834 09-08-2000 FUJITSU LIMITED (corresponds to 
US2001/0014962 
cited herein) 

77 WO 01/20865 03-22-2001 AWARE INC. 

78 WO 03/028296 04-03-2003 EG TECHNOLOGY 
INC 

79 WO 03/063060 07-31-2003 Broadcom Corp. 

80 WO 03/090011 10-30-2003 I NTERDIGITAL 
TECHNOLOGY 
CORPORATION 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 5 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

81 lwo 2006/044221 I 04-27-2006 IAware Inc. 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No. 1 

82 Shoji, T. et al: "Wireless Access Method to Ensure Each Users QOS in Unpredictable and 
Various QOS Requirements Wireless Personal Communications," Springer, Dordrecht, NL, Vol. 
22, No. 2, Auq. 2002, pp. 139-151 

83 "ITU-T Recommendation G.992.5 - Series G: Transmission Systems and Media, Digital Systems 
and Networks", International Telecommunication Union, ADSL2, May 2003, 92 pages 

84 "ITU-T Recommendation G.992.3," International Telecommunication Union, ADSL2, Jan. 2005, 
436 pages 

85 "VDSL2 ITU-T Recommendation G.993.2," International Telecommunication Union, Feb. 2006, 
252 pages 

86 "Sunset xDSL: Prequalification of ADSL Circuits with ATU-C Emulation," Sunrise Telecom Inc., 
Application Series, 2001, San Jose, USA, page 3, available at 
http://www.sunrisetelecom.com/technotes/APP-xDSL-8B.pdf 

87 International Search Report for International (PCT) Patent Application No. PCT/US2005/036015, 
mailed Feb. 8, 2006 (Attorney Ref. No. 6936-54-PCT) 

88 Written Opinion for International (PCT) Patent Application No. PCT/US2005/036015, mailed Feb. 
8, 2006 (Attorney Ref. No. 6936-54-PCT) 

89 International Preliminary Report on Patentability for International (PCT) Patent Application No. 
PCT/US2005/036015, mailed Apr. 26, 2007 (Attorney Ref. No. 6936-54-PCT) 

90 Examiner's First Report for Australian Patent Application No. 2005296086, mailed Jun. 24, 2009 
(Attorney's Ref. No. 6936-54-PAU) 

91 Examiner's First Report for Australian Patent Application No. 2011201250 mailed May 13, 2013 
(Attorney's Ref. No. 6936-54-PAU-DIV) 

92 Examiner's Report for Canadian Patent Application No. 2,580,280, mailed Sept. 14, 2012 
(Attorney's Ref. No.: 6936-54-PCA) 

93 Notification of the First Office Action (including translation) for Chinese Patent Application No. 
200580032703, mailed Sep. 25, 2009 (Attorney's Ref. No. 6936-54-PCN) 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 6 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

94 Official Action (including translation) for Chinese Patent Application No. 200580032703, 
dispatched May 18, 2011 (Attorney Ref. No. 6936-54-PCN) 

95 Official Action (including translation) for Chinese Patent Application No. 200580032703.1, 
dispatched March 28, 2012 (Attorney Ref. No. 6936-54-PCN) 

96 Decision of Refusal (including translation) for Chinese Patent Application No. 200580032703.1, 
dispatched September 5, 2012 (Attorney Ref. No. 6936-54-PCN) 

97 Official Action for European Application No. 05807443.6, mailed March 6, 2013 (Attorney Ref. No.: 
6936-54-PEP) 

98 First Examination Report for Indian Patent Application No. 1208/KOLNP/2007, mailed March 18, 
2013 (Attorney Ref. No.: 6936-54-PIN) 

99 Official Action (translation only) for Korean Patent Application No. 10-2007-7008270, mailed Jun. 
30, 2011 (Attorney Ref. No. 6936-54-PKR) 

100 Notice of Allowance (including translation) for Korean Patent Application No. 10-2007-7008270, 
mailed March 29, 2012 (Attorney Ref. No.: 6936-54-PKR) 

101 Official Action (translation only) for Korean Patent Application No. 10-2010-7022463, mailed Jun. 
30, 2011 (Attorney Ref. No. 6936-54-PKR-DIV) 

102 Notice of Allowance (including translation) for Korean Patent Application No. 10-2010-7022463, 
mailed March 29, 2012 (Attorney Ref. No.: 6936-54-PKR-DIV) 

103 Official Action (including translation) for Japanese Patent Application No. 2007-535818, 
dispatched Jul. 11, 2011 (Attorney Ref. No. 6936-54-PJP) 

104 Notice of Allowance for Japanese Patent Application No. 2007-535818, dispatched Dec. 12, 2011 
(Attorney Ref. No. 6936-54-PJP) 

105 Official Action (including translation) for Japanese Patent Application No. 2008-264540, 
dispatched Jul. 11, 2011 (Attorney Ref. No. 6936-54-PJP-DIV) 

106 Official Action (including translation) for Japanese Patent Application No. 2008-264540, 
dispatched Dec. 12, 2011 (Attorney Ref. No. 6936-54-PJP-DIV) 

107 Notice of Allowance for Japanese Patent Application No. 2008-264540, mailed March 26, 2012 
(Attorney Ref. No.: 6936-54-PJP-DIV) 

108 Invitation to Pay Additional Fees (including partial international search report) for International 
(PCT) Patent Application No. PCT/US2007/066522, mailed Feb. 6, 2008 (Attorney Ref. No. 6936-
57-PCT) 

109 International Search Report for International (PCT) Patent Application No. PCT/US2007/066522, 
mailed Apr. 14, 2008 (Attorney Ref. No. 6936-57-PCT) 

I Examiner I I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 7 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

110 Written Opinion for International (PCT) Patent Application No. PCT/US2007/066522, mailed Apr. 
14, 2008 (Attorney Ref. No. 6936-57-PCT) 

111 International Preliminary Report on Patentability for International (PCT) Patent Application No. 
PCT/US2007/066522, mailed Oct. 23, 2008 (Attorney Ref. No. 6936-57-PCT) 

112 Examiner's First Report on Australian Patent Application No. 2007257055, mailed Mar. 30, 201 O 
(Attorney Ref. No. 6936-57-PAU) 

113 Official Action (including translation) for Chinese Patent Application No. 200780012891.0, 
dispatched Mar. 16, 2011 (Attorney Ref. No. 6936-57-PCN) 

114 Notification of the Second Office Action (including translation) for Chinese Patent Application No. 
200780012891.0, dispatched March 7, 2012 (Attorney Ref. No.: 6936-57-PCN) 

115 Notification of the Second Office Action (including translation) for Chinese Patent Application No. 
200780012891.0, dispatched Dec. 12, 2012 (Attorney Ref. No.: 6936-57-PCN) 

116 Official Action for Columbian Patent Application No. 08-109-377, dated Nov. 5, 2010 (Attorney 
Ref. No. 6936-57-PCO) 

117 Examination Report for European Patent Application No. 07811844.5, mailed Apr. 1, 2009 
(Attorney Ref. No. 6936-57-PEP) 

118 Official Action for European Patent Application No. 07811844.5, dated Jul. 9, 2010 (Attorney Ref. 
No. 6936-57-PEP) 

119 Official Action for European Patent Application No. 07811844.5, dated Dec. 21, 2010 (Attorney 
Ref. No. 6936-57-PEP) 

120 Official Action for European Patent Application No. 07811844.5, dated Dec. 18, 2012 (Attorney 
Ref. No. 6936-57-PEP) 

121 European Search Report and Opinion for European Patent Application No. 10000017.3, dated 
Mar. 17, 2010 (Attorney Ref. No. 6936-57-PEP-DIV) 

122 Official Action for European Patent Application No. 10000017.3, dated Nov. 3, 2010 (Attorney Ref. 
No. 6936-57-PEP-DIV) 

123 Official Action for European Patent Application No. 10000017.3, dated Nov. 20, 2013 (Attorney 
Ref. No. 6936-57-PEP-DIV) 

124 European Search Report and Opinion for European Patent Application No. 10000016.5, dated 
Mar. 3, 2010 (Attorney Ref. No. 6936-57-PEP-DIV-2) 

125 Official Action for European Patent Application No. 10000016.5, dated Nov. 3, 2010 (Attorney Ref. 
No. 6936-57-PEP-DIV-2) 

Signature Considere~ 
I Examiner I Date I 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 8 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

126 Official Action for European Patent Application No. 10000016.5, dated Dec. 22, 2011 (Attorney 
Ref. No. 6936-57-PEP-DIV-2) 

127 Communication Under Rule 71 (3) EPC - Intention to Grant for European Patent Application No. 
10000016.5, dated Dec. 18, 2012 (Attorney Ref. No. 6936-57-PEP-DIV-2) 

128 Decision to Grant a European Patent Pursuant to Article 97(1) EPC for European Patent 
Application No. 10000016.5, dated May 31, 2013 (Attorney Ref. No. 6936-57-PEP-DIV-2) 

129 Official Action for Japanese Patent Application No. 2009-505623, dispatched Apr. 4, 2011 
(Attorney Ref. No. 6936-57-PJP) 

130 Official Action (including translation) for Japanese Patent Application No. 2009-505623, 
dispatched Oct. 31, 2011 (Attorney Ref. No. 6936-57-PJP) 

131 Official Action for Japanese Patent Application No. 2010-017356, dispatched Apr. 18, 2011 
(Attorney Ref. No. 6936-57-PJP-DIV) 

132 Official Action (including translation) for Japanese Patent Application No. 2010-017356, 
dispatched Aug. 29, 2011 (Attorney Ref. No. 6936-57-PJP-DIV) 

133 Decision of Final Rejection for Japanese Patent Application No. 2010-017356, dispatched April 23, 
2012 (Attorney Ref. No.: 6936-57-PJP-DIV) 

134 Official Action for Japanese Patent Application No. 2012-042978, dispatched June 3, 2013 
(Attorney Ref. No.: 6936-57-PJP-DIV-2) 

135 Official Action for Korean Patent Application No. 10-2008-7024792, mailed Aug. 29, 2013 
(Attorney Ref. No.: 6936-57-PKR) 

136 Official Action (including translation) for Mexican Patent Application No. MX/a/2008/012505, dated 
Apr. 22, 2010 (Attorney Ref. No. 6936-57-PMX) 

137 Official Action (including translation) for Mexican Patent Application No. MX/a/2008/012505, dated 
Aug. 9, 2011 (Attorney Ref. No. 6936-57-PMX) 

138 Official Notification of Intent to Grant (including translation) for Mexican Patent Application No. 
MX/a/2008/012505, mailed April 3, 2012 (Attorney Ref. No.: 6936-57-PMX) 

139 Official Action (including translation) for Mexican Patent Application No. MX/a/2011/005751, dated 
June 6, 2013 (Attorney Ref. No. 6936-57-PMX-DIV) 

140 Official Action for U.S. Patent Application No. 11/246, 163, mailed Feb. 24, 2009 (Attorney Ref. No. 
6936-54) 

141 Official Action for U.S. Patent Application No. 11 /246, 163, mailed Dec. 9, 2009 (Attorney Ref. No. 
6936-54) 

I Examiner I I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor r,,larcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 9 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

142 Notice of Allowability for U.S. Patent Application No. 11/246, 163, mailed Sep. 7, 2010 (Attorney 
Ref. No. 6936-54) 

143 Notice of Allowability for U.S. Patent Application No. 12/761,586, mailed Oct. 6, 2010 (Attorney 
Ref. No. 6936-54-CON) 

144 Notice of Allowability for U.S. Patent Application No. 12/853,020, mailed Oct. 6, 2010 (Attorney 
Ref. No. 6936-54-CON-2) 

145 Official Action for U.S. Patent Application No. 12/901,699, mailed Jan. 6, 2012 (Attorney Ref. No. 
6936-54-CON-3) 

146 Notice of Allowance for U.S. Patent Application No. 12/901,699, mailed July 27, 2012 (Attorney 
Ref. No. 6936-54-CON-3) 

147 Official Action for U.S. Patent Application No. 13/567,261, mailed Sept. 28, 2012 (Attorney Ref. 
No.: 6936-54-CON-4) 

148 Notice of Allowance for U.S. Patent Application No. 13/567,261, mailed May 21, 2013 (Attorney 
Ref. No.: 6936-54-CON-4) 

149 Official Action for U.S. Patent Application No. 13/942,938, mailed Sept. 25, 2013 (Attorney Ref. 
No.: 6936-54-CON-5) 

150 Notice of Allowance for U.S. Patent Application No. 13/942,938, mailed Oct. 8, 2013 (Attorney Ref. 
No.: 6936-54-CON-5) 

151 Official Action for U.S. Patent Application No. 12/295,828, mailed Jan. 5, 2012 (Attorney Ref. No. 
6936-57-PUS) 

152 Notice of Allowance for U.S. Patent Application No. 12/295, 828, mailed August 17, 2012 (Attorney 
Ref. No.: 6936-57-PUS) 

153 Notice of Allowance for U.S. Patent Application No. 12/783,758, mailed December 26, 2012 
(Attorney Ref. No.: 6936-57-PUS-CON) 

154 Official Action for U.S. Patent Application No. 13/766,059, mailed Oct. 2, 2013 (Attorney Ref. No.: 
6936-57-PUS-CON-2) 

155 Notice of Allowance for U.S. Patent Application No. 13/766, 059, mailed Nov. 25, 2013 (Attorney 
Ref. No.: 6936-57-PUS-CON-2) 

156 Official Action for U.S. Patent Application No. 12/760,728, mailed April 27, 2012 (Attorney Ref. 
No.: 6936-57-PUS-DIV) 

157 Official Action for U.S. Patent Application No. 12/760,728, mailed Jan. 2, 2013 (Attorney Ref. No.: 
6936-57-PUS-DIV) 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 

Examiner Name 

Sheet I 10 I of I 10 Attorney Docket Number 6936-57-PUS-CON-2 

158 Official Action for U.S. Patent Application No. 12/760, 728, mailed June 20, 2013 (Attorney Ref. 
No.: 6936-57-PUS-DIV) 

159 Official Action for U.S. Patent Application No. 12/760,728, mailed Oct. 2, 2013 (Attorney Ref. No.: 
6936-57-PUS-DIV) 

160 Notice of Allowance for U.S. Patent Application No. 12/760,728, mailed Oct. 21, 2013 (Attorney 
Ref. No.: 6936-57-PUS-DIV) 

161 Official Action for U.S. Patent Application No. 12/783,765, mailed May 17, 2012 (Attorney Ref. No. 
6936-57-PUS-DIV-CON) 

162 Official Action for U.S. Patent Application No. 12/783,765, mailed December 17, 2012 (Attorney 
Ref. No. 6936-57-PUS-DIV-CON) 

163 Notice of Allowance for U.S. Patent Application No. 12/783,765, mailed May 9, 2013 (Attorney 
Ref. No. 6936-57-PUS-DIV-CON) 

I Examiner I I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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PATENT COOPERATION TREAli 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISN220 

T3653-9285WO01 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date {day/month/year) 

PCT/US2005/036015 11/10/2005 12/10/2004 
Applicant 

AWARE, INC. 

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

[RJ It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

b. □ 

□ 
□ 

□ The international search was carried out on the basis of a translation of the international application furnished to 
this Authority (Rule 23.1 (b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box II). 

Unity of invention is lacking (see Box 111). 

4. With regard to the title, 

[RJ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[R] 

□ 
the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _l~-----

b. □ 

~ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

none of the figures is to be published with the abstract. 

Form PCT/ISN210 (first sheet) (January 2004) 
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INTl;RNATIONAL SEARCH REPORT 
~rnational application No 

\ 
.CT/US2005/036015 

A. CLASSIFICATION OF SUBJECT MATTER 
H04Ll/00 H04L27/26 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H04L 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X us 6 707 822 Bl (FADAVI-ARDEKANI JALIL ET 1-45 
AL) 16 March 2004 (2004-03-16) 
column 1, line 7 - column 2, 1 i ne 59 
column 3, line 5 - column 4, line 21 
column 5, line 23 - column 7, line 33 
column 8, line 4 - column 9, line 23 
figure 2 

-----
A WO 03/063060 A (BROADCOM CORPORA TI ON) 1-45 

31 July 2003 (2003-07-31) 
page 1, 1 i ne 5 - page 2, line 27 
page 17, line 4 - page 18, line 25 
figures 1,4 
page 7, 1 i ne 13 - page 9, line 16 

-----
-/--

IJ] Further documents are listed in the continuation of Box C. [] See patent family annex. 

. Special categories of cited documents : 
'T' later document published after the international filing date 

'A' document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
'E' earlier document but published on or after the international ·x· document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as specified) cannot be considered to involve an inventive step when the 

•o• document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means menls, such combination being obvious to a person skilled 

•p• document published prior to the international filing date but in the art. 
later than the priority date claimed • &• document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

18 January 2006 08/02/2006 
Name and mailing address of the ISN Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

2 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Marzenke, M Fax: (+31-70) 340-3016 

Fonn PCT/!SA/210 (second sheet) (April 2005) 

page 1 of 2 
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2 

INTERNATIONAL SEARCH REPORT 
( 

C(Contlnuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

A US 6 337 877 Bl (COLE TERRY LET AL) 
8 January 2002 (2002-01-08) 

A 

column 3, line 21 - column 4, line 29 
column 7, line 49 - column 8, line 67 
figures 3, 10 

"Sunset xDSL: Prequalification of ADSL 
Circuits with ATU-C Emulation" 
2001, SUNRISE TELECOM INC., APPLICATION 
SERIES, SAN JOSE, USA, XP002363272 
Retrieved from the Internet: 
URL:http://www.sunrisetelecom.com/technote 
s/APP-xDSL-88.pdf> 
'retrieved on 2006-01-17! 
page 3, right-hand column, paragraph 1 

Form PCT/ISA/210 (continua1ion of second sheet) (April 2005) 

Relevant to claim No. 

1-45 

1-45 

page 2 of 2 
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INTEqNATIONAL SEARCH REPORT 
( .nation on patent family members 

Patent document 
cited in search report 

us 6707822 

WO 03063060 

us 6337877 

Bl 

A 

Bl 

Form PCT/ISA/210 (patent family annex) (April 2005) 

I Publication 
date 

16-03-2004 

31-07-2003 

08-01-2002 

I 
NONE 

EP 

EP 
WO 

Patent family 
member(s) 

1476978 A2 

1125408 Al 
0013387 Al 

I Publication 
date 

17-11-2004 

22-08-2001 
09-03-2000 
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PATENT COOPERATION TREA11 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

MILES & STOCKBRIDGE P.C. 
Attn. Vick, Jason H. 
1751 Pinnacle Drive 
Suite 500 
McLean, VA 22102 
UNITED STATES OF AMERICA 

Date of mailing 
(day/month/year) 

(PCT Rule 44.1) 

08/02/2006 
Applicant's or agent's file reference 

T3653-9285WO01 FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. 

PCT/US2005/036015 

International filing date 
(day/month/year) 11/10/2005 

Applicant 

AWARE, INC. 

1. [x) 

2. □ 

3. □ 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application {see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time-limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the International Searching Authority 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

-~-Fax:(+31-70)340-3016 

Form 

Authorized officer 

Ursula Riepert 

(See notes on accompanying sheet) 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 221 of 739

PATENT COOPERATION TP,,....~TY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/ISAJ220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(daylmonth&ear) see form PCT/1SAQ10 (second sheet) 

Applicant's or agent's file reference FOR FURTHER ACTION 
see form PCT/ISAJ220 See paragraph 2 below 

International application No. 

I 

International filing date (dayt!nonthyear) 

PCT JUS2005!0360'15 iU0.2005 

International Patent Classification (IPC) or both national classification and IPC 

H04L1.IOO,H04L27i26 

Applicant 

AWARE, INC. 

1. This opinion contains indications relating to the following items: 

0 Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

I Priority date (day/month/year) 

12.10.2004 

□ 
□ 

Box No. Ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

0 Box No. V Reasoned statement under Rule 43bis. i (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

0 Box No. VII Certain defects in the international application 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form PCTASAl.220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSAl.220. 

3. For further details, see notes to Form PCTASAl.220. 

Name and mailing address of the !SA: 

European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - O Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 

Form (PCT/ISAl237) (Cover Sheet) (January 2004) 

Authorized Officer 

Marzenke, M 

Telephone No. +49 89 2399-88'10 

I 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

International application No. 
PCT/US2005i036015 

"1. With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23. "1 (b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

D table(s) related to the sequence listing 

b. format of material: 

D in written format 

D in computer readable form 

c. time of filinglfurnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 

Form PCTASA/237 (January 2004) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCTA.JS2005,036015 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 5,6, 16, 17,23,24,32,33,41,42 
No: Claims 1 -4, 7 -1 5, 18-22, 25-31 , 34-40,43-45 

Inventive step (IS) Yes: Claims 
No: Claims 5,6, 16, 17,23,24,32,33,41,42 

Industrial applicability (IA) Yes: Claims 1-45 
No: Claims 

2. Citations and explanations 

see separate sheet 

Box No. VII Certain defects in the international application 

The following detects in the form or contents of the international application have been noted: 

see separate sheet 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 

Form PCTASN237 (January 2004) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2005/036015 

V. Reasoned Statement with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

The following documents are referenced for the first time in this written opinion; the numbering 
will be adhered to in the rest of the procedure: 

D1 : US-B 1-6 707 822 
D2: WO 03/063060 A 
D3: US-B 1-6 337 877 
D4: "Sunset xDSL: Prequalification of ADSL Circuits with ATU-C Emulation", 2001, 

SUNRISE TELECOM INC., APPLICATION SERIES, XP002363272 Retrieved from the 
Internet: URL:http://www.sunrisetelecom.com/technotes/APP-xDSL-8B.pdf [retrieved on 
2006-01 -17] 

II 

1.1 The present broad formulation of independent method Claim 1 is such that its subject
matter can be read onto prior art Document D1 which discloses according to the wording 
of Claim 1 (the corresponding features in D1 are given in brackets): 

A method for sharing resources (abstract; column 2, lines 57-59; column 9, lines 10-23) 
in a transceiver (column 5, lines 23-30; fig. 2), comprising: 
allocating a first portion of shared memory (fig. 2: /DIM RAM 230; column 3, lines 16-20) 
to a first latency path (e.g. to any interleave path for G.lite or standard ADSL, see column 
6, line 66 to column 7, line 17) and allocating a second portion of the shared memory to 
a second latency path (column 6, lines 55-62 and column 7, lines 17-30: additional 4K 
dedicated memory space are allocated to any fast path). 

Consequently, the features of independent Claim 1 are already known from Document 
D1 and thus the subject-matter of Claim 1 is not novel. Claim 1 therefore does not meet 
the requirements of Articles 33(1) and (2) PCT. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2005/036015 

1.2 It should be noted that even if the Applicant were to interpret Claim 1 in such a manner 
as to enable him to allege that its subject-matter were novel, based on minor differences 
between the features of this claim and those disclosed in D1, the subject matter of Claim 
1 would still not involve an inventive step, Articles 33(1) and (3) of the PCT, with respect 
to the disclosure of D1 especially as this document discloses the same object and the 
same type of solution as claimed. 

2. The subject-matter of Claims 10, 19, 28 and 37 corresponds in terms of transceiver, 
system, protocol and storage media features respectively to that of Claim 1. Therefore, 
the objections raised in the previous paragraphs apply equally to Claims 1 0, 19, 28 and 
37 which do consequently not meet the requirements of Articles 33(1) and (2) PCT for 
lack of novelty. 

3. The dependent claims do not appear at present to contain any feature which in 
combination with the subject-matter of the independent claim to which the respective 
dependent claim is appended would result in novel and inventive subject-matter, these 
additional features being either disclosed or rendered obvious by the above cited 
documents, or being minor details obvious to a person skilled in the art based on 
common general knowledge of the art (Article 33(1) PCT). In particular, it is noted: 

Claims 2-4, 13-15, 20-22, 29-31, 38-40: Use of interleaving/de-interleaving in two latency 
paths is known from 01. The latter teaches that depending on the used interleaving 
depth, several interleaved sessions or paths can be supported using the shared memory 
(see column 7, lines 1-5 and 30-33); 

Claims 5, 6, 16, 17, 23, 24, 32, 33, 41, 42: Exchanging various information between two 
modems for determining resources that are available for a connection to be set up 
represents general common knowledge for the skilled person in the field of xDSL 
communications. It is therefore considered to be a straightforward design measure for 
a skilled person having knowledge of the shared memory transceivers in 01 to 
specifically exchange information regarding the maximum available interleaver memory 
size in order to accommodate a plurality of latency paths. D1 clearly teaches the skilled 
person that the memory size is a critical resource in terms of the number of 
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sessions/paths that can be supported contemporaneously (see column 7, lines 1-33). 
It does therefore not go beyond what can generally be expected from the skilled person 
in the light of D1 to exchange and use information specifying said critical amount of 
available shared memory; 

Claim 7, 18, 25, 34, 43: Allocating a shared FCI module to perform the processing of two 
coder/decoder modules of two latency paths respectively is known from D1 (see column 
6, lines 11-17; fig. 2: FCI 226 writes encoded data for different latency paths into RAM 
230 and reads decoded data for different latency paths from it: column 8, line 62 to 
column 9, line 3); 

Claims 8, 9, 11, 12, 26, 27, 35, 36, 44, 45: D1 teaches allocating a portion of memory 
to a path according to its latency (see column 6, lines 17-18: "Interleave and Fast Path"; 
column 7, lines 5-20: It is implicit to the skilled person from what is expressly said in D1 
that the interleaved G.lite path requiring 4 Kbytes of memory imposes a higher 
processing latency than the fast path requiring only 256 bytes; on this point, the 
Applicant is also referred to D4 for information, see page 3, right-hand column, 
"Selecting the Path: Fast vs. Interleaved"). 

VII. Certain defects in the international application 

1. To meet the requirements of Rule 6.3(b) PCT the independent claims should be cast in 
the two-part form, with those features known in combination from the prior art (see 
document D1) being placed in a preamble (Rule 6.3(b)(i) PCT) and with the remaining 
features being included in a characterising part (Rule 6.3(b)(ii) PCT). 

2. To fulfil the requirements of Rule 5.1 (a)(ii) PCT, document D1 should be identified in the 
description and the relevant background art disclosed therein briefly discussed. 

3. The opening part of the description should be brought into conformity with any amended 
independent claims (Rule 5.1 (a)(iii) PCT). 

4. Furthermore, following the disclosure of document D1, the statement indicating the 
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technical problem to be solved by the invention (see page 2, paragraphs [0005] and 
[0006]), requires revision, which should be effected taking the requirements of Rule 
5.1 (a)(iii) PCT into account. 

5. Reference signs placed in parentheses should be inserted into all the claims to increase 
their intelligibility (Rule 6.2(b) PCT). This applies to both the preamble and the 
characterising portion. 

6. The reference to the "spirit" of the invention should be deleted (see page 23, last line) 
(Article 6 PCT and PCT-Guidelines 5.30). 

7. The expression "herein incorporated by reference" (see page 1, par. [0001] ans [0003]) 
should be removed from the description (see the PCT-Guidelines, 4.26). 

8. The description (see page 7, par. [0033]) refers to "later developed hardware, software 
or firmware". By definition, it is however unclear what this hardware, software and/or 
firmware will effectively look like in the future. This formulation, implying in general terms 
that the extent of protection maybe expanded in some vague and not precisely defined 
way, should be deleted in accordance with Article 6 PCT and the PCT Guidelines 5.30. 

The same applies to the formulation "later developed systems or structures, devices 
and/or software" on page 22, paragraph [0070]. 

9. The description on page 14, paragraph [0050] describes a third latency path for "a voice 
telephony application, which needs a very low latency but can tolerate BER". 

The next sentence however contradicts the above statement: "In this case, the video 
{not voice ?] will be transported using an latency path that has a large amount of 
interleaving and coding {i.e. resulting in a high latency and thus contradicting the 
previously mentioned requirements for voice telephony?]'. Subsequently, this is again 
contradicted by the last sentence in paragraph [0050] stipulating that "no interleaving or 
coding" would be applied to said third latency path, further corroborated by the 
calculation in the following paragraph [0051] clearly assuming no interleaver memory 
and no encoding for the third path. 

Form PCT/ISN237 (Separate Sheet) (Sheet 4) (EPO-January 2004) 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 228 of 739

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /US20O5/03601 5 

The second sentence of paragraph [0050] should thus be deleted for clarification. 

10. The Applicant should remove the parentheses around the expression "BER" in Claims 
9, 12, 27, 36 and 45 as this term does not represent a reference sign in the sense of 
Rule 6.2(b) PCT (see also the PCT-Guidelines 5.11 ). 

VIII. Certain observations on the international application 

The following objections are raised with respect to Article 6 PCT: 

1. Independent Claim 28 (and its dependent Claims 29-36) repeat - word by word - the 
subject-matter already defined in Claim 1 (and its dependent Claims 2-9), thus 
contravening the requirement of Article 6 PCT that the claims shall be concise. 

The generic terms "method" and "protocol" used in Claims 1 and 28 respectively belong 
to the same category "activity" as defined in the Guidelines 5.12 and can be used 
interchangeably. In fact, a protocol does not consist of anything more than a number of 
technical method steps. 

The claims need to be recast to include only the minimum necessary number of 
independent claims in any one category (see Rule 6.1 (a) PCT and the PCT-Guidelines, 
A5.42). In the present case it is considered appropriate to use only one independent 
claim in the "activity" (method) category. 

Claim 28 and its dependent Claims 29-36 should thus be deleted. 

2. Independent Claim 37 refers to "information that when executed allows sharing of 
resources in a transceiver, comprising information that allocates ... ". 

In its present wording, the claimed information is construed to be suitable, when 
executed, to share resources. The sharing of resources is thus not limiting the scope of 
the claim and the claimed information thus does not produce any technical effect 
whatsoever in terms of technical method steps being performed as a result of the 
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It is also unclear, where or on which physical entity the information (or program code) is 
being executed on. Indeed, the claimed information can only bring about a technical 
effect in conjunction with a physical device on which it is run or executed. Otherwise, it 
merely represents program code per se. 

The same objections apply to dependent Claims 38-45. 

Claim 37 should thus be clarified to read: "An information storage medium comprising 
information which, when executed on a computer, performs the method as defined in 
any one of Claims 1 to 9." Claims 39-45 should be deleted. 

3. The category of method Claims 2-4 is unclear as their additional features solely relate 
to constituent means of the latency paths. It is indeed unclear, which steps of the 
claimed method are effectively to be construed from the claimed (de)interleavers. 

The same objection applies to Claims 29-31 and 38-40. 

4. The abbreviation "INP" as presented in Claims 9, 12, 27, 36 and 45 is not clear from the 
wording of the claim alone and should be replaced by "impulse noise protection" in the 
light of the description (see page 1 i, mid-paragraph [0041 J). 

5. Claim 7 refers to "allocating a shared processing module to a plurality of coding and/or 
decoding modules". It is unclear, whether or not and if so, to what extent, t~ese modules 
are part of the transceiver referred to in Claim 1. 

The same lack of clarity arises in Claims 18, 25, 34 and 43. 
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Applicant 
AWARE, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 10 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

~ Box No. VII 

~ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.l but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date (Rule 44bis .2). 
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17 April 2007 (17.04.2007) 

The International Bureau of WIPO Authorized officer 
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Facsimile No. +4122338 82 70 e-mail: pt04.pct@wipo.int 

Form PCT/IB/373 (January 2004) 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 232 of 739

PATENT COOPERATION Ttt. ,.\TY 

From the REC'D O 7 FEB 2006 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASM20 

PCTWIPO· PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. 1 ) 

Date of mailing 
(day/monthtyear) see form PCTASA/2i O (second sheet) 

Applicant's or agent's file reference FOR FURTHER ACTION 
see form PCTASM20 See paragraph 2 below 

International application No. I International filing date (daymonth,jtear) 

PCT AJS2005AJ36015 11.10.2005 

International Patent Classification (IPC) or both national classification and lPC 
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□ Box No, II 
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Priority 
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I8l Box No. VII Certain defects in the international application 

I8l Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority {"IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen ]PEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to 
submit to the I PEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form PCT/lSAl.220 or before the expiration of 22 months from the priority date, 
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For further options, see Form PCT/lSA/.220. 

3. For further details, see notes to Form PCT/lSA/.220. 
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Box No. I Basis of the opinion 

International application No. 
PCTAJS2005J036015 

i . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23. i (b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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Box No. V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 5,6, 16, 17,23,24,32,33,41,42 
No: Claims 1-4, 7-15, 18-22, 25-31, 34-40,43-45 

Inventive step (IS) Yes: Claims 
No: Claims 5,6, 16, 17,23,24,32,33,41,42 

Industrial applicability (IA) Yes: Claims 1-45 
No: Claims 

2. Citations and explanations 

see separate sheet 

Box No. VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

see separate sheet 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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V. -Reasoned Statement with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

The following documents are referenced for the first time in this written opinion; the numbering 
will be adhered to in the rest of the procedure: 

D1 : US-81-6 707 822 
D2: WO 03/063060 A 
D3: US-81-6 337 877 
D4: "Sunset xDSL: Prequalification of ADSL Circuits with ATU-C Emulation", 2001, 

SUNRISE TELECOM INC., APPLICATION SERIES, XP002363272 Retrieved from the 
Internet: URL:http://www.su n risetelecom .com/technotes/ APP-xDSL-8B.pdf [retrieved on 
2006-01 -17] 

II 

1.1 The present broad formulation of independent method Claim 1 is such that its subject
matter can be read onto prior art Document D1 which discloses according to the wording 
of Claim 1 (the corresponding features in D1 are given in brackets): 

A method for sharing resources (abstract; column 2, lines 57-59; column 9, lines 10-23) 
in a transceiver (column 5, lines 23-30; fig. 2), comprising: 
allocating a first portion of shared memory (fig. 2: /DIM RAM 230; column 3, lines 16-20) 
to a first latency path (e.g. to any interleave path for G.lite or standard ADSL, see column 
6, line 66 to column 7, line 17) and allocating a second portion of the shared memory to 
a second latency path (column 6, lines 55-62 and column 7, lines 17-30: additional 4K 
dedicated memory space are allocated to any fast path). 

Consequently, the features of independent Claim 1 are already known from Document 
D1 and thus the subject-matter of Claim i is not novel. Claim 1 therefore does not meet 
the requirements of Articles 33(1) and (2) PCT. 
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i .2 It should be noted that even if the Applicant were to interpret Claim 1 in such a manner 
as to enable him to allege that its subject-matter were novel, based on minor differences 
between the features of this claim and those disclosed in Di, the subject matter of Claim 
1 would still not involve an inventive step, Articles 33(1) and (3) of the PCT, with respect 
to the disclosure of Di especially as this document discloses the same object and the 
same type of solution as claimed. 

2. The subject-matter of Claims i 0, i 9, 28 and 37 corresponds in terms of transceiver, 
system, protocol and storage media features respectively to that of Claim i. Therefore, 
the objections raised in the previous paragraphs apply equally to Claims i 0, 19, 28 and 
37 which do consequently not meet the requirements of Articles 33(1) and (2) PCT for 
lack of novelty. 

3. The dependent claims do not appear at present to contain any feature which in 
combination with the subject-matter of the independent claim to which the respective 
dependent claim is appended would result in novel and inventive subject-matter, these 
additional features being either disclosed or rendered obvious by the above cited 
documents, or being minor details obvious to a person skilled in the art based on 
common general knowledge of the art (Article 33(1) PCT). In particular, it is noted: 

Claims 2-4, 13-15, 20-22, 29-31, 38-40: Use of interleaving/de-interleaving in two latency 
paths is known from Di. The latter teaches that depending on the used interleaving 
depth, several interleaved sessions or paths can be supported using the shared memory 
(see column 7, lines 1-5 and 30-33); 

Claims 5, 6, 16, 17, 23, 24, 32, 33, 41, 42: Exchanging various information between two 
modems for determining resources that are available for a connection to be set up 
represents general common knowledge for the skilled person in the field of xDSL 
communications. It is therefore considered to be a straightforward design measure for 
a skilled person having knowledge of the shared memory transceivers in D1 to 
specifically exchange information regarding the maximum available interleaver memory 
size in order to accommodate a plurality of latency paths. Di clearly teaches the skilled 
person that the memory size is a critical resource in terms of the number of 
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sessions/paths that can be supported contemporaneously (see column 7, lines 1-33). 
It does therefore not go beyond what can generally be expected from the skilled person 
in the light of D1 to exchange and use information specifying said critical amount of 
available shared memory; 

Claim 7, 18, 25, 34, 43: Allocating a shared FCI module to perform the processing of two 
coder/decoder modules of two latency paths respectively is known from D1 (see column 
6, lines 11-17; fig. 2: FCI 226 writes encoded data for different latency paths into RAM 
230 and reads decoded data tor different latency paths from it: column 8, line 62 to 
column 9, line 3); 

Claims 8, 9, 11, 12, 26, 27, 35, 36, 44, 45: D1 teaches allocating a portion of memory 
to a path according to its latency (see column 6, lines 17-18: "Interleave and Fast Path"; 
column 7, lines 5-20: It is implicit to the skilled person from what is expressly said in Di 
that the interleaved G.lite path requiring 4 Kbytes of memory imposes a higher 
processing latency than the fast path requiring only 256 bytes; on this point, the 
Applicant is also referred to D4 for information, see page 3, right-hand column, 
"Selecting the Path: Fast vs. Interleaved"). 

VII. Certain defects in the international application 

1. To meet the requirements of Rule 6.3(b) PCT the independent claims should be cast in 
the two-part form, with those features known in combination from the prior art (see 
document Di) being placed in a preamble (Rule 6.3(b)(i) PCT) and with the remaining 
features being included in a characterising part (Rule 6.3(b)(ii) PCT). 

2. To fulfil the requirements of Rule 5. i (a)(ii) PCT, document D1 should be identified in the 
description and the relevant background art disclosed therein briefly discussed. 

3. The opening part of the description should be brought into conformity with any amended 
independent claims (Rule 5.1 (a)(iii) PCT). 

4. Furthermore, following the disclosure of document Di, the statement indicating the 
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technical problem to be solved by the invention (see page 2, paragraphs [0005] and 
[0006]), requires revision, which should be effected taking the requirements of Rule 
5.1 (a)(iii) PCT into account. 

5. Reference signs placed in parentheses should be inserted into all the claims to increase 
their intelligibility (Rule 6.2(b) PCT). This applies to both the preamble and the 
characterising portion. 

6. The reference to the 11spirit'' of the invention should be deleted (see page 23, last line) 
(Article 6 PCT and PCT-Guidelines 5.30). 

7. The expression "herein incorporated by reference" (see page 1, par. [0001] ans [0003]) 
should be removed from the description (see the PCT-Guidelines, 4.26). 

8. The description (see page 7, par. [00331) refers to 11 /aterdeveloped hardware, software 
or firmware 11

• By definition, it is however unclear what this hardware, software and/or 
firmware will effectively look like in the future. This formulation, implying in general terms 
that the extent of protection maybe expanded in some vague and not precisely defined 
way, should be deleted in accordance with Article 6 PCT and the PCT Guidelines 5.30. 

The same applies to the formulation "later developed systems or structures, devices 
and/or software" on page 22, paragraph [0070]. 

9. The description on page 14, paragraph [0050] describes a third latency path for "a voice 
telephony application, which needs a very low latency but can tolerate BER". 

The next sentence however contradicts the above statement: "In this case, the video 
[not voice ?] will be transported using an latency path that has a large amount of 
interleaving and coding [i.e. resulting in a high latency and thus contradicting the 
previously mentioned requirements for voice telephony ?]'. Subsequently, this is again 
contradicted by the last sentence in paragraph [0050] stipulating that "no interleaving or 
coding" would be applied to said third latency path, further corroborated by the 
calculation in the following paragraph [0051 J clearly assuming no interleaver memory 
and no encoding tor the third path. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO.January 2004) 
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The second sentence of paragraph [0050] should thus be deleted for clarification. 

10. The Applicant should remove the parentheses around the expression "BER" in Claims 
9, 12, 27, 36 and 45 as this term does not represent a reference sign in the sense of 
Rule 6.2(b) PCT (see also the PCT-Guidelines 5.11 ). 

VIII. Certain observations on the international application 

The following objections are raised with respect to Article 6 PCT: 

1. Independent Claim 28 (and its dependent Claims 29-36) repeat - word by word - the 
subject-matter already defined in Claim 1 (and its dependent Claims 2-9), thus 
contravening the requirement of Article 6 PCT that the claims shall be concise. 

The generic terms "method" and "protocol" used in Claims 1 and 28 respectively belong 
to the same category "activity" as defined in the Guidelines 5.12 and can be used 
interchangeably. In fact, a protocol does not consist of anything more than a number of 
technical method steps. 

The claims need to be recast to include only the minimum necessary number of 
independent claims in any one category (see Rule 6.1 (a) PCT and the PCT-Guidelines, 
A5.42). In the present case it is considered appropriate to use only one independent 
claim in the 11activity" (method) category. 

Claim 28 and its dependent Claims 29-36 should thus be deleted. 

2. Independent Claim 37 refers to "information that when executed allows sharing of 
resources in a transceiver, comprising information that allocates ... ". 

In its present wording, the claimed information is construed to be suitable, when 
executed, to share resources. The sharing of resources is thus not limiting the scope of 
the claim and the claimed information thus does not produce any technical effect 
whatsoever in terms of technical method steps being performed as a result of the 

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-January 2004} 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 240 of 739

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

information (or program code) being executed. 

International application No. 

PCT /US2005/036015 

It is also unclear, where or on which physical entity the information (or program code) is 
being executed on. Indeed, the claimed information can only bring about a technical 
effect in conjunction with a physical device on which it is run or executed. Otheiwise, it 
merely represents program code per se. 

The same objections apply to dependent Claims 38-45. 

Claim 37 should thus be clarified to read: "An information storage medium comprising 
information which, when executed on a computer, performs the method as defined in 
any one of Claims 1 to 9." Claims 39-45 should be deleted. 

3. The category of method Claims 2-4 is unclear as their additional features solely relate 
to constituent means of the latency paths. It is indeed unclear, which steps of the 
claimed method are effectively to be construed from the claimed (de)interleavers. 

The same objection applies to Claims 29-31 and 38-40. 

4. The abbreviation "INP" as presented in Claims 9, 12, 27, 36 and 45 is not clear from the 
wording of the claim alone and should be replaced by "impulse noise protection" in the 
light of the description (see page 1 i, mid-paragraph [004 i ]). 

5. Claim 7 refers to "allocating a shared processing module to a plurality of coding and/or 
decoding modules11

• It is unclear, whether or not and if so, to what extent, these modules 
are part of the transceiver referred to in Claim i. 

The same lack of clarity arises in Claims i 8, 25, 34 and 43. 

Form PCT/ISN237 (Separate Sheet) (Sheet 6) (EPO-January 2004) 
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➔ 

}ATENT COOPERATION TREAT\ 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

SHERIDAN ROSS P.C. 

Attn. Jason H. Vick 

1560 Broadway 

Suite 1200 

Denver, CO 80202-5141 

ETATS-UNIS D'AMERIQUE 

Applicant's or agent's file reference 

5550-57PCT 

International application No. 

PCT/US2007/066522 

Applicant 

AWARE, INC. 

1. This International Searching Authority 

PCT 
INVITATION TO PAY ADDITIONAL FEES 

(PCT Article 17(3)(a) and Rule 40.1) 

Date of mailing 
(day/month/year) 

PAYMENT DUE 

International filing date 
(day/month/year) 

06/02/2008 

within ONE MONTH from 
the above date of mailing 

12/04/2007 

(i) considers that there are ,..,...,,..,,....,..--:i___,_ ___ -,----___ (number of) inventions claimed in the international application covered 
by the claims indicated MW§*/on the extra sheet: 

and it considers that the international application does not comply with the requirements of unity of invention 
(Rules 13.1, 13.2 and 13.3) for the reasons indicatec:06el6w/on the extra sheet: 

(ii) [KJ has carried out a partial international search (see Annex) D will establish the international search report 

on those parts of the international application which relate to the invention first mentioned in claims Nos.: 

see annex 

(iii) will establish the international search report on the other parts of the international application only if, and to the extent 
to which, additional fees are paid 

2. The applicant is hereby invited, within the time limit indicated above, to pay the amount indicated below: 

?. EUR 3 230 __ E.u.,..Tl .... R,__J.,____.___,_6,..J .... s.,__,__..,,..o'-'-o'----- x 
Fee per additional invention number of additional inventions total amount of additional fees 

Or, ____________ x 

The applicant is informed that, according to Rule 40.2(c), the payment of any additional fee may be made under protest, 
i.e., a reasoned statement to the effect that the international application complies with the requirement of unity of invention 
or that the amount of the required additional fee is excessive. 

3. D Claim(s) Nos. _____________________ have been found to be unsearchable under 
Article 17(2)(b) because of defects under Article 17(2)(a) and therefore have not been included with any invention. 

Name and mailing address of the International Searching Authority 

J) 
European Patent Office, P.B. 5818 Patentlaan 2 

n~ NL-2280 HV Rijswijk 
.~ Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

___ Fax: {+31-70) 340-3016 

Form PCT/ISA/206 (July 1992) 

Authorized officer 

Carina Bergstrom 
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1' 

Am. to Form PCT/ISA/206 
COMMUNICATION RELATING TO THE RESULTS 

OF THE PARTIAL INTERNATIONAL SEARCH I 
lntematlonal Application No 

PCT/US2-007/-066522 

1.The present communication is an Annex to the invitation to pay additional fees (Form PCT/ISA/206). It shows the 
results of the international search established on the parts of the international application which relate to the invention 
first mentioned in claims Nos.: 

2.Thrsiim:,1u?iYc1.MJi1°n'bt ti iRt~taMRal tJ~m~ 1eJi~t\ich will be established according to Article 18 and Rule 43. 

3.lf the applicant does not pay any additional search fees, the information appearing in this communication will be 
considered as the result of the international search and will be included as such in the international search report. 

4.lf the applicant pays additional fees, the international search report will contain both the information appearing in this 
communication and the results of the international search on other parts of the international application for which such 
fees will have been paid. 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ° Citation of document, with Indication, where appropriate, of the relevant passages Relevant to clalm No. 

X EP 1 225 735 A (MATSUSHITA ELECTRIC IND CO 
LTD [JP]) 24 July 2002 (2002-07-24) 

1-18, 
28-35, 
45-52, 
58-65, 
72-80, 
85-92 

paragraph [0009] 

X EP 1 246 409 A (MITSUBISHI ELECTRIC CORP 
[JP]) 2 October 2002 (2002-10-02) 

1-18, 
28-35, 
45-52, 
58-65, 
72-80, 
85-92 

claim 1 

A SHOJI T ET AL: "WIRELESS ACCESS METHOD TO 
ENSURE EACH USER'S QOS IN UNPREDICTABLE 
AND VARIOUS QOS REQUIREMENTS" 

1-18, 
28-35, 
45-52, 
58-65, 
72-80, 
85-92 

WIRELESS PERSONAL COMMUNICATIONS, 
SPRINGER, DORDRECHT, NL, 
vol. 22, no. 2, August 2002 (2002-08), 
pages 139-151, XP001122731 
ISSN: 0929-6212 
page 148, line 1 

□ Further documents are llsted In the continuation of box C. 

• Speclal categories of cited documents : 

"A" document defining the general state of the art which Is not 
considered to be of partlcular relevance 

"E" earller document but publlshed on or after the lnlernatlonal 
flllng dale 

"L" document which may throw doubts on priority clalm(s) or 
which Is cited to establish the publlcatlon date of another 
citation or other speclal reason (as specified) 

"0" document referring to an oral dlsclosure, use, exhibition or 
other means 

•p• document published prior to the International ruing dale but 
later than the priority date claimed 

[J Patent family members are llsted In annex. 

"T" later document publlshed after the International flling date 
or priority date and not in confllct with the appllcatlon but 
cited to understand the principle or theoiy underlying the 
Invention 

"X" document of partlcular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document ls taken alone 

"Y" document of partlcular relevance; the clalrned Invention 
cannot be considered to Involve an Inventive step when the 
document is combined with one or more other such docu
ments, such combination being obvious to a person skilled 
In the art. 

"&" document member or the same patent family 

Form PCT/ISA/206 (Amex, nrst sheet) (July 1992; reprint January 2004) 
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International application No. 

INVITATION TO PAY ADDITIONAL FEES PCT/US2007/066522 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-18, 28-35, 45-52,58-65,72-80,85-92: 

Method and apparatus for identifying at least one particular 
packet of the plurality of packets as a packet that should 
not be retransmitted. 

--- Cyc,'S 

2. claims: 19-27, 38-44, 53-57, 68-71, 81-84,~ 

Method and apparatus for sharing a memory between a 
interleaving and /or deinterleaving memory and a packet 
retransmissions memory. 

3. claims: 36-37, 66-67 

Method and apparatus for identifying low latency packets and 
low error packets. 

The following document is referred to in this communication; the 
numbering will be adhered to in the rest of the procedure: 

D3: XP001122731 

I.The application lacks unity within the meaning does not meet the 
requirements of unity of invention as defined in Rules 13.1 and 13.2 PCT, 
for the following reason the prior art document D3 is taken into account. 
Document D3 discloses (the references being the one in D3): a method of 
packet retransmissions comprising transmitting or receiving a plurality 
of packets. 

With respect to the above mentioned prior art document the first group of 
claims (1-18, 28-35, 45-52,58-65,72-80,85-92) yield the special technical 
features of a method and apparatus for identifying at least one , 
particular packet of the plurality of packets as a packet that should not 
be retransmitted, hence solving the objective problem of how to avoid 
that a packet is transmitted more than once when it is not necessary. 

With respect to the above mentioned prior art document the second group 
of claims (19-27, 38-44, 53-57, 68-71, 81-84, 93-105) yields the special 
technical features of a method and apparatus for sharing a memory between 
a interleaving and /or deinterleaving memory and a packet retransmissions 
memory hence solving the objective probl~m how optimise the use of a 
memory. 

With respect to the above mentioned prior art document the second group 
of claims (36-37, 66-67) yields the special technical features of a 
method and apparatus for identifying low latency packets and low ~rror 
packets hence solving the objective problem how to identify different 

Form PCT/ISN206 (extra sheet) (July 1992; reprint January 2004) page 1 of 2 
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International application No. 

INVITATION TO PAY ADDITIONAL FEES PCT/US2007/066522 

packets classes. 

Form PCT/ISA/206 (extra sheet) (July 1992; reprint January 2004) page 2 of 2 
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Patent Family Annex 
1 •ntematlonal Application No 

Information on patent family members 
PCT/US20-07/066522 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

EP 1225735 A 24-07-2002 AU 6944601 A 21-01-2002 
CN 1383655 A 04-12-2002 
WO 0205496 Al 17-01-2002 
JP 2002084338 A 22-03-2002 
us 2002154600 Al 24-10-2002 

--------
EP 1246409 A 02-10-2002 WO 0230067 Al 11-04-2002 

JP 3821778 B2 13-09-2006 
us 7114002 Bl 26-09-2006 

------------- ------------

Form PCTIISN206 (patent family annex){July 1992; reprint January 2004) 
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Important Information 

General 

• The claims cannot be changed at this point in the procedure, the transmitted report is 
not the international search report (see Art. 19 PCT}. 

• Any payment has to be made directly to this ISA, payments to other entities will not be 
accepted. 

• In case of a total of more than 2 inventions found: when paying please specify 
exactly which claims should be searched. 

• An extension of the set time limit cannot be granted. 

Payment by cheque: 

• The date to be considered as the date on which the payment is made is the date 
of receipt of the cheque at the EPO, provided that the cheque is met. 

• Copies of cheques sent by fax or by post are not considered to be a valid payment. 
• The fees shall be paid in euro, no equivalents in other currencies. 

Payment or transfer to a bank account: 

• The date to be considered as the date on which the payment is made is the date 
on which the amount of the payment or the transfer is actually entered in a bank 
account or Giro account held by the EPO. 

• The fees shall be paid in euro, no equivalents in other currencies. 

Payment by deposit account with the EPO: 

• The date to be considered as the date on which the payment is made is the date 
that the authorisation to deduct fees from the deposit account is received at the EPO. 

Note: If you don't have a deposit account with the EPO yourself you might want to consider using 
the account of an associate as a safe and quick way of paying. 

Payment by credit card: 

• Payments by credit card are not possible. 

Payments under protest according to Rule 40 PCT: 

• The protest will not be accepted without a payment of additional fees. 
• The protest has to be accompanied by a technical reasoning. 

New amounts for procedural fees as from 01/04/2006 (see OJ EPO2'()06,8) ! 

• additional search fee: EUR 1615,-00 
• protest fee: EUR1065,00 
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Important information 

Rule 40 PCT has been amended as of 1 April 2005. For general information on the 
protest procedure at I SA/EP, please refer to OJ EPO 3/2005, pages 226/227. 

1. As in the past the payment of any additional fee may be made under protest i.e. 
accompanied by a reasoned statement to the effect that the international 
application complies with the requirement of unity of invention or that the amount 
of the required additional fees is excessive according to amended Rule 4O.2(c) PCT. 

2. After due receipt of the payment of the additional search fee(s) under protest (i.e. 
within one month from the date of the invitation), the EPO will, prior to 
examination of the protest by the Board of Appeal, subject the invitation to pay 
additional fees to an internal review. The result of this review will be communicated 
to the applicant. 

3. The fee for examination of the protest (Rule 40.2{e) PCT) is payable within one 
month from the date of the invitation to pay additional fees (Rule 40.1 (iii) PCT). 
However, in order to allow the applicant to consider the result of the internal 
review, the applicant may pay the protest fee within one month from the date of 
notification of the result of the review. 

4. Should the applicant wish to maintain his protest in light of the review he must pay 
the protest fee within one month from the date of notification of the r.esult of the 
internal review, in which case the protest will be referred to the Board of Appeal. 
Should the Board of Appeal find that the protest was entirely justified, the protest 
fee shall be refunded. 

5. In the event of the applicant already having paid the protest fee before notification 
of the result of the review, the protest will be referred to the Board of Appeal 
unless the result of the internal review was that the protest was entirely justified 
or the applicant indicates within one month from the date of notification of the 
result of the review that he does not wish to continue the protest. In both cases, 
the protest fee will be refunded. 

BNSDOCID: <XS 200704010CO I > 
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European Patent Organisation 

Account details 

Bank account 

N° 3 338 800 00 (BLZ 700 800 00) 
Dresdner Bank 
Promenadeplatz 7 
D-80273 Munchen 
SWI Ff Code: DRESDEFF700 
I BAN: DE20 7008 0000 0333 880000 
Bl C: DRESDEFF 

Giro account 

N° 300-800 (BLZ 700 100 80) 
Deutsche Postbank AG 
Bayerstr. 49 
D-80138 Munchen 
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Bitte beachten Sie, dass angefOhrte Nichtpatentliteratur (wie z. B. 
wissenschaftliche oder technische Dokumente) je nach geltendem Recht 
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche 
Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlich 
geschutzter Texte, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne 
ausdrOckliche Zustimmung des Rechtsinhabers nicht gestattet. 

Veuillez noter que les ouvrages de la litterature non-brevets qui sont 
cites, par exemple les documents scientifiques ou techniques, etc., 
peuvent etre proteges par des droits d'auteur et/ou toute autre protection 
des ecrits prevue par les legislations applicables. Les textes ainsi 
proteges ne peuvent etre reproduits ni utilises dans d'autres publications 
electroniques ou imprimees, ni rediffuses sans l'autorisation expresse du 
titulaire du droit d'auteur. 

Please be aware that cited works of non-patent literature such as 
scientific or technical documents or the like may be subject to copyright 
protection and/or any other protection of written works as appropriate 
based on applicable laws. Copyrighted texts may not be copied or used 
in other electronic or printed publications or re-distributed without the 
express permission of the copyright holder. 

XS CPRTENFRDE 
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PATENT COOPERATION TREAi 

From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

NOTIFICATION OF TRANSMITTAL OF 
SHERIDAN ROSS P.C. 

Attn. Jason H. Vick 

1560 Broadway 

fo)~©~OW 

lru APR 1 8 2008 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Suite 1200 

Denver, co 80202-5141 

ETATS-UNIS D'AMERIQUE 

Applicant's or agent's file reference 

SHERIDAN ROSS PC 
(PCT Rule 44.1) 

Date of mailing 
{day/month/year) 14/04/2008 

5550-57PCT FOR FVRTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2007/066522 
(day/month/year) 12/04/2007 

Applicant 

AWARE, INC. 

1. [i] The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he_ so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

Where? Directly to the International Bureau of WIPO, 34 chem in des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant Is hereby notified that no International search report will be established and that the. declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant wlll be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the.priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the International 
application, or of the priority claim, must reach the International Bureau as provided In Rules 90bis.1 and 90bis.3, respectively, 
before the completion of the technical preparations for International publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
lnternati9nal Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
International preliminary examination report has been or is to be established. These comments would also be made available to 
the publlc but not before the expiration of 30 months from the priority date. 

Within 19 months from the priority date, but only in ·respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry Into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
·acts for entry into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the International Searching Authority 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswljk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 

--'=--Fax:(+31-70)340-3016 

Form PCT/ISA/220 (October 2005} 

Authorized officer 

Carina Bergstrom 

(See notes on accompanying sheet) 
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NOTES TO FORM PCT/ISA/220 

These-Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 

.detailed information, see also the PCT Applicant's Guide, a publlcation ofWIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International 
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized 
that, since all parts of the international application (claims,descriptlon and drawings) may be amended during the 
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19 
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another 
reason for amending the claims before International publication. Furthermore, it should be emphasized that provisional 
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexes B1 and B2). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where 
the International Searching Authority has declared, under Article 17(2), that ·no international search report would be 
established (see PCT Applicant's Guide, Volume I/A, paragraph 296). 

What parts of the international application may be amended? 

When? 

Under Article 19, only the claims may be amended. 

During the International phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Arttcle 28 or, 
where applicable, Article 41. 

Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time if they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for international publication (Rule 46.1 ). 

Where not to file the amendments? 

How? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new ·claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the clalms which, on account of an amendment or 
amendments, differs from the sheet originally filed. · 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Section 205(b)). ' 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b))·: 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international application 
is French, the letter must be in French. 

Notes to Form PCT/ISA/220 (first sheet) (October 2005) 
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PATENT COOPERATION TREA"~ 

PCT_ 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

5550-S?PCT ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2007/066522 12/04/2007 12/04/2006 
Applicant 

AWARE, INC. 

This international search report has been prepared by this International Searching Authority and ls transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. · 

This international search report consists of a total of 6 sheets. 

[!] It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

c. □ 

2. □ 

3. □ 

· [i] the international application in the language in which it was flied 

D a translation of the international application into __________ , which Is the language 
of a translation furnished for the purposes orlnternational search (Rules 12.3(a) and 23.1(b)) 

This International search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed In the international application, see Box No. I. 

Certain claims were found unsearchable {See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4; With regard to the title, 

[!] the text Is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[!] the text is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2{b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be publ_lshed with the abstract is Figure No. _1=---~---

[!J as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

b. D none of the figures is to be published with the abstract 

Form PCT/ISN210 (first sheet) (April 2007) 
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INTS::qNATIONAL SEARCH REPORT 
ternatlonal application No 

-

I PCT/US2007/066522 
A. CLASSIFICATION ~ SUBJECT MATTER 
INV. H04L12 56 . 

According lo International Patent Classification (IPC) or to both nationa1·c1assification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H04L 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronlc data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication. where appropriate, of the relevant passages Relevant to clalm No. 

X EP 1 225 735 A (MATSUSHITA ELECTRIC IND co 1-18, 
LTD [JP]) 24 July 2002 (2002-07-24) 28-35, 

45-52, 
58-65, 
72-80, 
85-92 

paragraph [0009] 
-----

X EP 1 246 409 A (MITSUBISHI ELECTRIC CORP 1-18, 
[JP]) 2 October 2002 ( 2002-10-.02) 28-35, 

45-52, 
58-65, 
72-80, 
85-92 

claim 1 
-----

-I--

IT] Further documents are lisled in the continuation of Box C. IRJ See patent family annex. 

• Special categories of cited documents : 
'T' later document published after the international filing date 

'A' document defining the general state of the art which Is not 
or priority date and not in conflici with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
'E" earlier document but published on or after the i.ntemalional •x• document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered lo 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another •y• document of particular relevance; the claimed invention 
cltatlon or other special reason (as specified) cannot be considered to involve an inventive step when the 

•o• ·document referring lo an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled 

•p• document published prior to the international filing date but in the art. 
later than the priority date claimed • & • docu1T1ent member of the same patent family 

Date of the actual completion of the International search Date of mailing of the international search report 

19 March 2008 14/04/2008 

Name and mailtng address of the ISN Authorized officer 
European Patenl Oflice, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rljswijk 

5 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Gregori, Stefano Fax: (+31-70) 340-3016 

Form PCT /ISA/210 (second sheet) {April 2005) 

page 1 of 2 
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5 

INT~~NATIONAL SEARCH REPORT 

C(Continuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages 

A SHOJI T ET AL: "WIRELESS ACCESS METHOD TO 
ENSURE EACH USER'S QOS IN UNPREDICTABLE 
AND VARIOUS QOS REQUIREMENTS" 

X 

X 

WIRELESS PERSONAL COMMUNICATIONS, 
SPRINGER, DORDRECHT, NL, 
vol. 22, no. 2, August 2002 (2002-08), 
pages 139-151, XP001122731 
ISSN: 0929-6212 
page 148, line 1 

US 2005/180323 Al (BEIGHTOL DEAN D [US] ET 
AL) 18 August 2005 (2005-08-18) 

paragraph {0028] - paragraph [0034] 

US 2004/114536 Al (AIDAN O'ROURKE) 
17 June 2004 (2004-06-17) 
paragraph [0012]_- paragraph [0014] 

Form PCTIISA/210 (conllnualion of second sheet) (April 2005) 

'.ernatlonal application No 

j PCT/US2007/066522 

Relevant lo claim No. 

1-18, 
28-35, 
45-52, 
58-65, 
72-80, 
85-92 

19-27, 
38-44, 
53-57, 

·. 68-71, 
81-84, 
93-105 

36,37, 
66,67 

page 2 of 2 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 255 of 739

INTERNATIONAL SEARCH REPORT 

International application No. I PCT/US2007/066522 

Box No. II· Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 

1. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

z. □ Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: · . 
because they are-dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions In this international application, as follows: 

see additional sheet 

1. [iJ As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable 
claims. 

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not Invite payment of 
additional fees. 

3. D As only so~e of the required additional search fees were timely paid by the applicant, this international search reportcovers 
only those claims for which fees were paid, specifically claims Nos.: 

4. □ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest □The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. -

□The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. · 

~ No protest accompanied the payment of additional search fees. 

Form PCT/ISN210 (continuation of first sheet (2)) (April 2005) 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 256 of 739

International Application No. PCT/US2007 /066522 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-18, 28-35, 45-52,58-65,72-80,85-92: 

Method and apparatus for identifying at least one particular 
packet of the plurality of packets as a packet that should 
not be retransmitted. 

2. claims: 19-27, 38-44, 53-57, 68-71, 81-84, 93-105 

Method and apparatus for sharing a memory between a 
interleaving and /or deinterleaving memory and a packet 
retransmissions memory. 

3. claims: 36-37, 66-67 

Method and apparatus for identifying low latency packets and 
low error packets. 
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INTF-..,_ATIONAL SEARCH REPORT ' rnatlonal application No 
h .. _,matlon on patent family members -I PCT/US2007/066522 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

EP 1225735 A 24-07-2002 AU 6944601 A 21-01-2002 
CN 1383655 A 04...,12-2002 
WO 0205496 Al 17-01-2002 
JP 2002084338 A 22-03-2002 
us 2002154600 Al 24-10-2002 

EP 1246409 A 02-10-2002 WO 0230067 Al 11-04-2002 
JP 3821778 B2 13-09-2006 
us 7114002 Bl 26-09-2006 

us 2005180323 Al 18-08-2005 NONE 

us 2004114536 Al 17-06-2004 NONE 

Form PCT/ISA/210 (patent family annex) (Aprll 2005) 
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, . ~TENT COOPERATION TREi· y 
COPY G N TO IDS DEPT_ 

From the 
Date: 5 q O z3 voe 

{~ • -1:z:, JH-V INTERNATIONAL SEARCHING AUTH 

To: i 

see form PCT/ISM20 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) see form PCT/ISA,210 (second sheet) 

Applicant's or agent's file reference 

see form PCT/lSA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

I 
International filing date (day/month/year) 

12.04.2007 PCT AJS2007 i066522 

International Patent Classification {IPC) or both national classification and IPC 

INV. H04L12'56 

Applicant 

AWARE, INC. 

1. This opinion contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

I 
Priority date (day/month/year) 

12.04.2006 

□ Box No. Ill 

121 Box No. IV 

!'Jon-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

121 Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

□ Box No. VI 

□ ·Box No. VII 

□ Box No. VIII 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. FURTHER ACTION 

If a demand for intern~tional preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTASA!.220 or before the expiration_of 22 months from the priority date, 
whichever expires later: 

For further options, see Form PCTASA/.220. 

3. For further details, see notes to Form PCTASA/.220. 

Name and mailing addtess of the ISA: Date of completion of 
this opinion 

European Patent Office - P.B. 5818 Patentl~ ag~ form 
NL-2280 HV Rijswijk- Pays Bas PCT/ISA,210 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 

Form (PCTASAl237) (Cover Sheet) (April 2005) 

Authorized Officer 

Gregori, Stefano 

Telephone No. +31 70 340-4127 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been establis_hed on the basis of: 

181 the international application in the language in which it was filed 

International application No. 
PCT AJS2007 !066522 

□ a translation of the international application into. , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rul~ 43bis.1 (a)) 

3. With regard to any nucleotide and.or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ on paper 

□ in electronic form 

c. time of filingifurnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

4. □ In addition, in the case that more than one version or copy of a sequence listing andibr table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Additional comments: 

Form PCTASA/237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/uS2007 !066522 

Box No. IV Lack of unity of invention 

1. l2J In response to the invitation (Form PCT/lSA/.206) to pay additional fees, the applicant has, within the 
applicable time limit 

l2J paid additional fees 

□ paid additional fees under protest and, where applicable, the protest fee 

□ paid additional fees under protest but the applicable protest fee was not paid 

□ not paid additional fees 

2. □ This Authority found that the requirement of unity of invention is not complied with and chose not to invite 
the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

□ complied with 

12J not complied with for the following reasons: 

see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

l2J all parts. 

□ the parts relating to claims Nos. 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 
No: Claims 1-105 

Inventive step (IS) Yes: Claims 
No: Claims 1-105 

Industrial applicability (IA) Yes: Claims 1-105 
No: Claims 

2. Citations and explanations 

see separate sheet 

Form PCTASA/ 237 (April 2007) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
.AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2007 /066522 

The following documents are referred to in this communication; the numbering will be ad
hered to in the rest of the procedure: 

D1: EP-A-1 225 735 (MATSUSHITA ELECTRIC IND COL TD [JP]) 24 July 2002 (2002-
07-24). 

D3: SHOJI T ET AL: "WIRELESS ACCESS METHOD TO ENSURE EACH USER'S 
QOS IN UNPREDICTABLE AND VARIOUS QOS REQUIREMENTS" 
WIRELESS PERSON_AL COMMUNICATIONS, SPRINGER, DORDRECHT, NL, 
vol. 22, no. 2, August 2002 (2002-08), pages 139-151, XP001122731 ISSN: 
0929-6212. 

D3: US 2005/180323 A1 (BEIGHTOL DEAN D [US] ET AL) 18 August 2005 (2005-08-18) 
D4: US 2004/114536 A1 (AIDAN O'ROURKE) 17 June 2004 (2004-06-17) 

Re Item IV. 

1. The application lacks unity within the meaning does not meet the requirements of 
unity of invention as defined in Rules 13.1 and 13.2 PCT, for the following reason the 
prior art document D3 is taken into account. Document D3 discloses (the references 
being the one in D3): 
a method of packet retransmissions comprising transmitting or receiving a plurality of 
packets. 

With respect to the above mentioned prior art document the first group of claims (1-
18, 28-35, 45-52,58-65,72-80,85-92) yield the special technical features of a method 
and apparatus for identifying at leastone particular packet of the plurality of packets 
as a packet that should not be retransmitted , hence solving the objective problem of 
how to avoid that a packet is transmitted more than once when it is not necessary. 

With respect to the above mentioned prior art document the second group of claims 
(19-27, 38-44, 53-57, 68-71, 81-84, 93-105) yields the special technical features of a 
method and apparatus for sharing a memory between a interleaving and /or 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-,April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /US2007 /066522 

deinterleaving memory and a packet retransmissions memory hence solving the 
objective problem how optimise the use of a memory. 

With respect to the above mentioned prior art document the second group of claims 
(36-37, 66-67) yields the special technical features of a method and apparatus for 
identifying low latency, packets and low error packets hence solving the objective 
problem how to identify different packets classes. 

This Authority considers that following separate inventions or groups of inventions are 
not so linked as to form a single general inventive concept: 

1 Claims 1-18, 28-35, 45-52,58-65,72-80,85-92: Method and apparatus for 
identifying at least one particular packet of the plurality of packets as a packet 
that should not be retransmitted. 

2 Claims 19-27, 38-44, 53-57, 68-71, 81-84, 93-105: Method and apparatus for 
sharing a memory between a interleaving and /or deinterleaving memory and a 
packet retransmissions memory. 

3 Claims 36-37, 66-67: Method and apparatus for identifying low latency packets 
and low error packets. 

In conclusion, the groups of claims are not linked by common or corresponding 
spe~ial technical features and define different inventions not linked by a single 
general inventive concept. 

The application, hence does not meet the requirements of unity of invention as 
defined in Rules 13.1 and 13.2 PCT. 

Re ltemV 
Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPQ..April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET} 

International application No. 

PCT /US2007 /066522 

2. Examination of the first invention: claims 1-18, 28-35, 45-52,58-65,72-80,85-92. -

2.1 Claims 1, 28 they both describe a method, claims 9, 72, 85 they describe 
transceiver, claims 45 and 58 they define an apparatus for packet retransmissions. 
These groups of claims have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-matter and to differ from each other 
only with regard to the terminology used for the features of that subject-matter. The 
aforementioned claims therefore lack conciseness and as such do not meet the 
requirements of Article 6PCT. 

2.2 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1, 9, 28, 45, ,58, 72 and 85 is not new in the sense of Article 
33(2) PCT. 

2.3 Claim 1 
Document D1 discloses (the references being the one in D1 ): 
A method of packet retransmissions comprising: 
transmitting or receiving a plurality of packets; 
identifying at least one packet of the plurality of packets as a packet that should not 
be retransmitted (see paragraph 9). 

2.4- Claims 28 describe the same method of claim 1 
Claims 45 and 58 the apparatus corresponding to the method of claim 1. 
Claims 9, 72 and 85 the transceiver corresponding to the method of claim 1,. 
Therefore independent claims 9, 28, 45, 58, 72 and 85 are also not new. 

3. Examination of the second invention: Claims 19-27, 38-44, 53-57, 68-71', 81-84, 
93-105. 

3.1 Claims 19, 20, 38, 39, 99 and 103 they all describe a method, claims 23, 24, 42, 53, 
54, 57, 68, 69, 81, 84, 95, 96 they describe an apparatus to menage a memory. 
These groups of claims have been drafted as separate independent claims, they 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /US2007 /066522 

appear to relate effectively to the same subject-matter and to differ from each other 
only with regard to the terminology used for the features of that subject-matter. The 
aforementioned claims therefore lack conciseness and as such do not meet the 
requirements of Article 6 PCT. 

3.2 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 103 is not new in the sense of Article 33(2) PCT. 

Document D3 discloses: 
An method for packet communication compnsmg: 
in a first mode of operation: transmitting or receiving a plurality of packets; 
identifying at least one packet of the plurality of packets as a packet that should not 
be retransmitted see paragraph 28}; 
in a second mode of operation: transmitting or receiving a plurality of packets; 
allocating a first portion of shared memory for retransmissions of packets and a 
second portion of the shared memory for one or more of interleaving, deinterleaving, 
coding, decoding and error correction (paragraph 31) ; and 
in a third mode of operation: transmitting or receiving a plurality of packets; 
identifying at least one packet of the plurality of packets as a 
retransmiUable type packet; identifying at least one packet of the plurality of packets 
as a non retransmittable type packet; allocating a first portion of shared memory for 
retransmissions of the retransmittable-type packets and a second portion of the 
shared memory for one or more of interleaving, deinterleaving, ·coding, decoding and 
error correction (paragraph 33-34). 

Claim 103 contains al the features of the other method claims 19, 20, 38, 39, 99 that 
are therefore also not new. 
ThP. same reasoning applies also forthe apparatus claims 23, 24, 42, 53, 54, 57, 68, 
69, 81, 84, 95, 96. 

4. Examination of the third invention : Claims 36"".37, 66-67 

4.1 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 36, 37, 66 and 67 is not new in the sense of Article 33(2) 

, Form PCT/ISN237 (Separate Sheet) (Sheet 4) (EPO-April 2005). 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

PCT. 
Claim 36 
Document D4 discloses: 

International application No. 

PCT /US2007 /066522 

A packet handing method comprising receiving a stream of packets; 
identifying a first number of packets in the stream of packets as low latency packets; 
identifying a second number of packets in the stream of packets as low error packets; 
forwarding the low latency and low error packets to a transceiver; and storing the low 
error packets for correction (see paragraph 12 and 14). 

Claim 66 
The same reasoning applies to claim 66 the defines the corresponding apparatus of 
claim 33. 

Claims 37 and 67 
The additional features of clafms 37 and 67 are already disclosed by D4 (see 
paragraph 12). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005) 
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Possible steps after receipt of the international search report (I SR) and 
written opinion of the International Searching Authority (WO-I SA) 

General 
information 

Amending claims 
under 
Art. 19 PCT 

Filing a demand 
for international 
preliminary 
examination 

Filing informal 
comments 

End of the 
international 
phase 

Relevant PCT 
Rules and more 
information 

BNSDOCID: <XS~~200704010CK I > 

For all international applications filed on or after 01/01/2004 the competent 
ISA will establish an ISR. It is accompanied by the WO-ISA. Unlike the 
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not 
meant to be responded to, but to be taken into consideration for further 
procedural steps. This document explains about the possibilities. 

Within 2 months after the date of mailing of the ISR and the WO-ISA the 
applicant may file amended claims under Art. 19 PCT directly with the 
International Bureau of WI PO. The PCT reform of 2004 did not change 
this procedure. For further information please see Rule 46 PCT as well as 
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220. 

In principle, the WO-ISA will be considered as the written opinion of the 
I PEA. This should, in many cases, make it unnecessary to file a demand for 
international preliminary examination. If the applicant nevertheless wishes 
to file a demand this must be done before expiry of 3 months after the 
date of mailing of the I SR/ WO-I SA or 22 months after priority 
date, whichever expires later (Rule 54bis PCT). Amendments under Art. 
34 PCT can be filed with the I PEA as before, normally at the same time as 
filing the demand (Rule 66.1 (b) PCT). 

If a qemand for international preliminary examination is filed and no . 
comments/amendments have been received the WO-ISA will be transformed 
by the IPEA into an IPRP (International Preliminary Report on Patentability) 
which would merely reflect the content of the WO-ISA. The demand.can still 
be withdrawn (Art. 37 PCT). 

After receipt of the I SP/WO-I SA the applicant may file informal comments 
on the WO-ISA directly with the International Bureau of WI PO. These 
will be communicated to the designated Offices together with the I PRP 
(International Preliminary Report on Patentability) at 30 months from the 
priority date. Please also refer to the next box. 

At the end of the international phase the I ntemational Bureau of WI PO will 
transform the WO-ISA or, if a demand was filed, the written opinion of the 
I PEA into the I PRP, which will then be transmitted together with possible 
informal comments to the designated Offices. The I PRP replaces the former 
I PER ( international preliminary examination report). 

Rule 43 PCT, Rule 43bis PCT; Rule 44 PCT, Rule 44bis PCT, PCT Newsletter 
12/2003, OJ 11/2003, OJ 12/2003 
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Bitte beachten Sie, dass angefuhrte Nichtpatentliteratur (wie z. B. 
wissenschaftliche oder technische Dokumente) je nach geltendem Recht 
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche 
Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlich 
geschutzter Texte, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne 
ausdrOckliche Zustimmung des Rechtsinhabers nicht gestattet. 

Veuillez noter que les ouvrages de la litterature non-brevets qui sont 
cites, par exemple les documents scientifiques ou techniques, etc., 
peuvent etre proteges par des droits d'auteur et/ou toute autre protection 
des ecrits prevue par les legislations applicables. Les textes ainsi 
proteges ne peuvent etre reproduits ni utilises dans d'autres publications 
electroniques ou imprimees, ni rediffuses sans l'autoris_ation expresse du 
titulaire du droit d'auteur. 

Please be aware that cited works of non-patent literature such as 
scientific or technical documents or the like may be subject to copyright 
protection and/or any other protection of written works as appropriate 
based on applicable laws. Copyrighted texts may not be copied or used 
in other electronjc or printed publications or re-distributed without the 
express permission of the copyright holder. · 

XS CPRTENFRDE 

BNSDOCID: <XS~2006100103CF I > 
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Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 20-JAN-2014 

Filing Date: 

Time Stamp: 16:55:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2398064 

1 IDS_0l .pdf yes 14 
39064a5a30d3453777d58ff5a3784f344e74 

0685 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 4 

Information Disclosure Statement (IDS) Form (SB08) 5 14 

Warnings: 

Information: 

1405051 

2 Foreign Reference EPl 041756.pdf no 22 
71137eb7fe64961 d64fd1 bf6c7e5f45193f9( 

1e9 

Warnings: 

Information: 

3319471 

3 Foreign Reference EPl 225735A 1.pdf no 30 
ab5e96001141a40a16fbef205e87ae59cad~ 

2e43 

Warnings: 

Information: 

4522291 

4 Foreign Reference EPl 246409A 1.pdf no 38 
bfa23 2f4 71 ba2a3 d6ef7 c8d b6f2f3 a099e 58 

83e 

Warnings: 

Information: 

1043074 

5 Foreign Reference EPl 271833A 1.pdf no 17 
b66d6b8ead4ab49f0dcd7244c8af86922a5 

Of2e1 

Warnings: 

Information: 

808974 

6 Foreign Reference EPl 367809B1 .pdf no 15 
SdfS 20e82a 70bfa4d 15 f4 7 3d a 707 62 73 5 cb 

5640 

Warnings: 

Information: 

970749 

7 Foreign Reference GB2389493A.pdf no 28 
17b7179bab 1 0ac0e84488cbf906fbae564G 

4718 

Warnings: 

Information: 

396242 

8 Foreign Reference JP06164648A.pdf no 10 
079c8b66312eb8b7564d7a8b9ef53cc8d 14 

eddSf 

Warnings: 

Information: 
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347817 

9 Foreign Reference JP07254862.pdf no 24 
cf4cfa8bf5e4641 c9153685dc3769e386922 

31d5 

Warnings: 

Information: 

504568 

10 Foreign Reference JP09247048.pdf no 22 
d9febe 1 eeac4adc31 066d3f61 c565fda37e5 

d5e2 

Warnings: 

Information: 

921070 

11 Foreign Reference JPl 1150764.pdf no 35 
ae6bd 1 d377 cb81813e441 d068a73d9c3ed 

bf7d6c 

Warnings: 

Information: 

572262 

12 Foreign Reference JPl 1355254.pdf no 24 
e2a8d085d5c109ea 1 00de80257385a0b58, 

eb945 

Warnings: 

Information: 

2229002 

13 Foreign Reference JP2000341247A.pdf no 60 
4360a6aed454a41 c64e2a63c1 e042c84057 

84657 

Warnings: 

Information: 

1064516 

14 Foreign Reference JP2002084338A.pdf no 19 
1 dbac24ade6c9619fb59d4cc34686c82ab9 

695a2 

Warnings: 

Information: 

554798 

15 Foreign Reference JP2003008553.pdf no 10 
0a6d4ed ed 7 aae3 ae 2b2 71 fS cef95 ed7 c2841 

e535 

Warnings: 

Information: 

304412 

16 Foreign Reference JP2003509966A.pdf no 11 
dc4e8dfc86689faed45926e1 23cb6adcd59 

355e 

Warnings: 

Information: 

3636306 

17 Foreign Reference JP2003224615.pdf no 123 
7 e 78fb8675084ebfb6b34091 e6feafad0a48 

48bf 

Warnings: 

Information: 
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492043 

18 Foreign Reference JP2004007269.pdf no 13 
f3907f3c822cee5b09e72b09c2c9df3273ad 

b4ea 

Warnings: 

Information: 

1199044 

19 Foreign Reference JP2004030506.pdf no 20 
77aa9cc9256e4d58d8d7d9b81 ca7f3361 d8 

4725b 

Warnings: 

Information: 

1907236 

20 Foreign Reference JP2004056221.pdf no 32 
f2a 28cc 1 d 5 26f8422e2d 93 e934 36d e65154 

818b 

Warnings: 

Information: 

1393998 

21 Foreign Reference JP2004135013.pdf no 45 
08886e995d87bfbbb7d50e9a8e9370d762 

42fbb8 

Warnings: 

Information: 

1172060 

22 Foreign Reference JP2005522963.pdf no 29 
263e8cd 1 c7 ce7b39bd 1 aa8bbb3ec066e4d 

75fc5a 

Warnings: 

Information: 

1096094 

23 Foreign Reference JP2005526422.pdf no 27 
d30508401 eb865 bf067944ae92 cb2 0a6046 

265c3 

Warnings: 

Information: 

403475 

24 Foreign Reference KRl 020000047827.pdf no 7 
1 eb2e08b737f63b 1 b98cf7937bb3bafabc9 

dcc14 

Warnings: 

Information: 

1619380 

25 Foreign Reference WO0052834.pdf no 40 
25b6e57b041e6bb478a259d56aeb6cfb71 

b3279 

Warnings: 

Information: 

1501442 

26 Foreign Reference WO0120865A 1.pdf no 40 
74a77 e54b205ec1 c9f705e 12915f0b393e5~ 

3d53 

Warnings: 

Information: 
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1778511 

27 Foreign Reference WO03028296.pdf no 50 
b9 3 ed 8fba60257 ea b4 f6844 3 25 b487 d d088 

b4a54 

Warnings: 

Information: 

2430819 

28 Foreign Reference WO03063060A2.pdf no 75 
c8ffb5b30275e9e56acafdcec39006c03345 

e36c 

Warnings: 

Information: 

1840337 

29 Foreign Reference WO03090011.pdf no 47 
ef43f3626e7561a14e40892f5c58f0f471 dc8 

,12 

Warnings: 

Information: 

1310271 

30 Foreign Reference WO2006044227 A 1.pdf no 37 
c7b344241 0420f8d83cd5d28ad5a 1 0bbfd9 

68faa 

Warnings: 

Information: 

1414514 

31 Non Patent Literature 
Shoji_WIRELESS_ACCESS_MET 

no 14 
HOD_TO_ENSURE.pdf 

e83281e015c9e4830594f9ec1232d0704b8 
e0314 

Warnings: 

Information: 

ITU- 3754491 

32 Non Patent Literature T_ Recommendation G992-5 no 92 -
05-2003.pdf 12d286f0ed80aef8c6897 e43ec6a7 ca902a6 

811d 

Warnings: 

Information: 

ITU- 7371505 

33 Non Patent Literature T_ Recommendation G992-3 no 436 - -
01-2005.pdf eda53373e7 c854022481 a 11 df6724b43946 

e015d 

Warnings: 

Information: 

ITU- 14525041 

34 Non Patent Literature T_ Recommendation G993-2 no 252 -
02-2006.pdf c91 a42eea242cefe 1216e4c6604dfa 1 a 1 fa 1 

457 

Warnings: 

Information: 

Sunset_xDSL_Prequalification_ 439680 

35 Non Patent Literature of_ADSL_Circuits_with_ATU- no 4 
C_Emulation.pdf e9560587c2f3d 15c58addf78054630015d0 

e2f3 

Warnings: 

Information: 
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36 Non Patent Literature 

Warnings: 

Information: 

37 Non Patent Literature 

Warnings: 

Information: 

38 Non Patent Literature 

Warnings: 

Information: 

39 Non Patent Literature 

Warnings: 

Information: 

40 Non Patent Literature 

Warnings: 

Information: 

41 Non Patent Literature 

Warnings: 

Information: 

42 Non Patent Literature 

Warnings: 

Information: 

43 Non Patent Literature 

Warnings: 

Information: 

44 Non Patent Literature 

Warnings: 

Information: 

329244 
6936-54-PCT _ISR_2006-02-08. 

pdf i-----------1 

6936-54-

ef0e0972ec0bef3a97b2e89fa5f7255d9b3e 
d644 

1112898 

PCT_ Written_ Opi nion_2006-02,-----------1 
-08. pdf 55de1f540eca900a1ffe703bb29937075411 

c091 

1185333 
6936-54-PCT_IPRP _2007-04-26. 

pdf i-----------; 

6936-54-PAU_OA_2009-06-24. 

e1911673caf9d732329e798e0daa1229b9c 
29af 

1621631 

pdf i-----------; 

6936-54-PAU-
DIV _OA_0S-13-2013.pdf 

6936-54-PCA_OA_09-14-2012. 

6e6bcea 1107bdeecacfd28cca73d27af8405 
90ac 

274101 

4b74bbfd9f645402b611 c86b48c9f504a81 
5004 

303677 

pdf i-----------1 

6936-54-PCN_OA_2009-09-25. 

ea9998f3093dc380decfd70626634bec4d0 
318a3 

811648 

pdf I---------; 

6936-54-PCN_OA_2011-05-18. 

107539c16c5da43ae8d 1fe4d499847bfce05 
8031 

551044 

pdf i-----------; 

6936-54-PCN_OA_03-28-2012. 

41 ddc4a282daa 14135bd9e858832b28f0e6 
d7a6d 

660784 

pdf I---------; 

b0c1187723e87 cb0a883e72e25592ae3039 
98f67 

no 4 

no 10 

no 11 

no 30 

no 3 

no 4 

no 13 

no 10 

no 10 
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7192478 

45 Non Patent Literature 
6936-54-PCN_OA_09-05-2012. 

pdf 
no 12 

dbb3e3d34ee45f119801 cca6ba48a439c7b 
abb19 

Warnings: 

Information: 

365049 

46 Non Patent Literature 
6936-54-PEP _OA_3-06-20l 3. 

pdf 
no 9 

e2 65 ed0e4d 700bee 77 eead cOd 7 e 30a3 3c9l 
feOSf 

Warnings: 

Information: 

234879 

47 Non Patent Literature 
6936-54-PIN_OA_03-18-20l 3. 

pdf 
no 3 

aeed aa4a 2cf1 08af46d 66ae0cfbfb6ca4efcB 
cea 

Warnings: 

Information: 

90930 

48 Non Patent Literature 
6936-54-PKR_OA_2011-06-30. 

pdf 
no 2 

14 S febld e4bf7286b61462d 2bbad eO 7bc83 
85b90 

Warnings: 

Information: 

847775 

49 Non Patent Literature 
6936-54-PKR_NOA_03-29-2012. 

pdf 
no 4 

e 19d832f97 e517db6e02ded58df1 a 186fgo 
60b36 

Warnings: 

Information: 

58522 

50 Non Patent Literature 
6936-54-PKR-

DIV _OA_2011-06-30.pdf 
no 2 

537bde0b658956c6c973418c33a6cf394e8 
5e735 

Warnings: 

Information: 

856807 

51 Non Patent Literature 
6936-54-PKR-

DIV _NOA_03-29-2012.pdf 
no 4 

b2175cb58e7fcd303526308cfb4ed%3d 12 
049d9 

Warnings: 

Information: 

347976 

52 Non Patent Literature 
6936-54-P JP _OA_2011-07-11. 

pdf 
no 10 

fcdd6e51 a 1 db64563c4bb402cad 12e532b: 
ac975 

Warnings: 

Information: 

37951 

53 Non Patent Literature 
6936-54-P JP _NOA_2011-12-12. 

pdf 
no 3 

be60a3f958cc53cfd783ccbb2a72b36fbfa 31 
644 

Warnings: 

Information: 
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349283 

54 Non Patent Literature 
6936-54-P JP-

10 
DIV_OA_2011-07-11.pdf 

no 
697c5655ba 1865ba8d37bc02f5821 b4b1 a3 

760ea 

Warnings: 

Information: 

82852 

55 Non Patent Literature 
6936-54-P JP-

4 
DIV _OA_2011-12-12.pdf 

no 
7 e0a2b3704b5049e9135153b0b40b5f51 0 

203-fb 

Warnings: 

Information: 

56733 

56 Non Patent Literature 
6936-54-P JP-

3 
DIV _NOA_03-26-2012.pdf 

no 
Ocl 4 f634e 7 3ff4a 9abfffe61 f83ff096bfd48fd 

6 

Warnings: 

Information: 

6936-57- 816523 

57 Non Patent Literature PCT _Invitation_ To _Pay _Fees_2 no 9 
008-02-06.pdf fl 4f579a893ef0a89b46a4ecb 1970f85cf854 

6a6 

Warnings: 

Information: 

798210 

58 Non Patent Literature 
6936-57-PCT _ISR_2008-04-14. 

pdf 
no 8 

965c4 713760ff3c289bc3395daf8eca4809c 
38b5 

Warnings: 

Information: 

6936-57- 1023585 

59 Non Patent Literature PCT _Written_Opinion_2008-04 no 10 
-14.pdf d5f28c5ce1 91 c2aab31fceeb491 cfl f4bba53 

a3e 

Warnings: 

Information: 

Total Files Size (in bytes) 90658521 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 

Confirmation No.: 3369 

Examiner: 

INFORMATION DISCLOSURE 
STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

[gj 

□ 
Copies of the cited non-patent and/or foreign references are enclosed herewith. 

Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

[8:J Copies of the cited U.S. patents/patent application publications are not enclosed in 

accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed ------~ 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

[gj To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

[8:J Examiner's attention is drawn to the following related applications: 

• Serial No. 12/295,828 filed Oct. 2, 2008 U.S. Patent No. 8,335,956 (Attorney 

Ref. No. 6936-57-PUS) 

• Serial No. 12/783,758 filed May 20, 2010 U.S. Patent No. 8,407,546 (Attorney 

Ref. No. 6936-57-PUS-CON) 

• Serial No. 13/766,059 filed Feb. 13, 2013 U.S. Patent No. 8,645,784 (Attorney 

Ref. No. 6936-57-PUS-CON-2) 
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• Serial No. 12/760,728 filed April 15, 2010 U.S. Patent No. 8,595,577 (Attorney 

Ref. No. 6936-57-PUS-DIV) 

• Serial No. 12/783,765 filed May 20, 2010 U.S. Patent No. 8,468,411 (Attorney 

Ref. No. 6936-57-PUS-DIV-CON) 

• Serial No. 14/075,194 filed Nov. 8, 2013 (Attorney Ref. No. 6936-57-PUS

DIV-CON-2) 

• Serial No. 11/246,163 filed Oct. 11, 2005 U.S. Patent No. 7,831,890 (Attorney 

Ref. No. 6936-54) 

• Serial No. 12/761,586 filed April 16, 2010 U.S. Patent No. 7,844,882 (Attorney 

Ref. No. 6936-54-CON) 

• Serial No. 12/853,020 filed Aug. 9, 2010 U.S. Patent No. 7,836,381 (Attorney 

Ref. No. 6936-54-CON-2) 

• Serial No. 12/901,699 filed Oct. 11, 2010 U.S. Patent No. 8,276,048 (Attorney 

Ref. No. 6936-54-CON-3) 

• Serial No. 13/567,261 filed Aug. 6, 2012 U.S. Patent No. 8,495,473 (Attorney 

Ref. No. 6936-54-CON-4) 

• Serial No. 13/942,938 filed July 16, 2013 U.S. Patent No. 8,607,126 (Attorney 

Ref. No. 6936-54-CON-5) 

• Serial No. 14/081,469 filed Nov. 15, 2013 (Attorney Ref. No. 6936-54-CON-6) 

D Other: __________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 

Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

2 
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[SJ 

□ 

□ 

FEES 
37 CFR l.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

[SJ Within three months of the filing date ofa national application other than a continued prosecution 

□ 
□ 
□ 

application under 3 7 CFR 1.53( d), or 

Within three months of the date of entry into the national stage of an international application as set 
forth in 37 CFR 1.491 or 

Before the mailing date of a first Office Action on the merits, or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37 CFR l.l 14. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970. 

37 CFR l.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR l .97(b)), but before the mailing date of one of the following conditions: 

(I) a final action under 37 C.F.R. I. 113 or 
(2) a notice of allowance under 37 C.F.R. 1.311, or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R. 1.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account 19-1970 in the amount of $180. 00 for the fee set forth in 3 7 C. F. R. I. I 7 (p) for 
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR l.97(c). 

D This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. l .97(e) 
AND 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account 
19-1970 in the amount of $180.00 under 37 C.F.R. l.l 7(p). Please credit any overpayment or charge any underpayment to 
Deposit Account I 9-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification. 

3 
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Certification (37 C.F.R. 1.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of infonnation contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 3 7 C.F .R. 
l.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infonnation disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of information contained in this Information Disclosure Statement 
was known to any individual designated in 37 C.F.R. l.56(c) more than three months 
prior to the filing of this statement. 37 C.F.R. l.97(e)(2). 

Date:_~l..~0~,S:,___4:-":~+L-'1+------

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: 

4 

lC C 

Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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'>A TENT COOPERATION TREAT Jt,f I :)~f~, PCT/US2007/066522 

. COPY GIYENJTO IDS ~.I PT 
Date· \\Ii '2- 68 l'fDl) 

·-r• ai-tv JAV PCT 
~ NO'JlFICATION CONCERNING 

TRANSMITI AL OF COPY OF INIBRNATIONAL 
PRELIMINARY REPORTONPAIBNTABILITY 
(CHAPTER I OF THE PAIBNT COOPERATION 

TREATY) 
(PCT Rule 44bis.1(c)) 

Date of mailing (day/month/year) 
23 October 2008 (23.10.2008) 

Applicant's or agent's file reference 
5550-57PCT 

International application No. 

From the INTERNATIONAL BUREAU 

To: 

VICK, Jason, H. 
Sheridan Ross Pc 
Suite 1200 
1560 Broadway 
Denver, CO 80202 
ETATS-UNIS D'AMERIQUE 

SHEFHON~ 

IMPORTANT NOTICE 

PC 

PCT/US2007/066522 
International filing date (day/month/year) 

12 April 2007 (12.04.2007) I 
Priority date ( day/month/year) 

12 April 2006 (12.04.2006) 

Applicant 
AWARE, INC. et al 

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent Cooperation 
Treaty) 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/326 (January2004) 

Authorized officer 

Beate Giffo-Schmitt 

e-mail: pt03.pct@wipo.int 
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_ ATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
5550-57PCT 

International application No. International filing date (day/month/year) I Priority date ( day/month/year) 
PCT /US2007 /066522 12 April 2007 (12.04.2007) 12 April 2006 (12.04.2006) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
AWARE, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

.~ Box No. I 

□ Box No. II 

□ Box No. Ill 

~ Box No.IV 

~ BoxNo. V 

□ BoxNo. VI 

□ BoxNc('vII 

□ BoxNo. VIII 

Basis of the.report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.l but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date (Rule 44bis .2). 

Date of issuance of this report 
14 October 2008 (14.10.2008) 

The International Bureau of WIPO Authorized officer 

34. chemin des Colombettes Seate Giffo-Schmitt 1211 Geneva 20, Switzerland 
--

Facsimile No. +41 22 338 82 70 e-mail: pt03.pct@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/ISA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(daynnontlvyear) see form PCT/ISA..210 (second sheei) 

Applicant's or agent's file reference 

see form PCT/ISA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCTA...1S2007!066522 · I
. International filing date (daynnonth!jtear) 

12.04.2007 

lnterna1ional Patent Classification (IPC) or boih national classification and IPC 

INV. H04L12'56 

Applicant 

AWARE, INC. 

·1. This opinion contains indications relating to the following items: 

. IRI 

□ 
Box No. I 

Box No. II 

Basis of the opinion 

Priority 

I 
Priority date (day/month/year) 

. 12.04.2006 

□ 
181 

Box No. Ill 
Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

181 Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting .such statement 

D Box No. YI Certain documents cited 

□ Box No. VII Certain defects in the International application 

D Box No. VIII Certain observations on th_e international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority wm not be so considered. I 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to , 
submit to the IPEA a wriUen·reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTIISA/220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA/220. 

3. For further details, see notes to Form ·PCTt1SA/220. 

Name and mailing address of 1he ISA: Da1e of completion of 
this opinion 

European Patent Office- P.B. 5818 Pat~ntl: a!!& form 
NL--2280 HV Rijswijk- Pays Bas . PCT/ISAl210 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax~ +31 70 340 - 3016 

~uthorized Officer 

Gregori, Stefano 

Telephone No, +31 70 340-4127 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARC.HING 'AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

(gJ the international application in the language in which it was filed 

International application No. 
PCT /US2007 !066522 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). · · 

2. D This opinion has been es~ablished taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 {a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of materia.I: 

D a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

-□ on paper 

D in electronic form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

D filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

4. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
h_as ~een filed or furnist)ed, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE . . .. International application No. 
PCT AJS2007 ib66522 INTERNATIONAL SEARCHING AUTHORITY 

Box No. IV Laci< of unity of invention 
. ' . - ' . 

1. 181 In response to the invitation (Form PCTASN.206) to pay additional fees, the applicant has, within the 
applicable time limit: · 

181 p~id additional fees .. 

□ paid additional fees under protest and, where appl~cable, the protest fee 

□ paid additional fees under protest but the applicable protest fee was not paid 

Q not paid additional fees 

·2. □ This Authority found that the.requirement of unity of inve_rition is not complied with and chose not to invite 
the applicant to pay additional fees. · · 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

□ • complied with 

181 not complied with for the following reasons: 

see separate sheet 

4. Consequently, this report has been established.in respect of the following parts of the international application: 

·rgi all parts. 

□ the parts relating to claims Nos. 

Box No. V · Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement · · 

1. Statement'-

Novelty (N) · Y.es: Claims-
No:- Claims· 1-105 

Inventive step.(IS) Yes: Claims 
No:· Claims 1-105 

lnd~strial applicability (IA) Yes: Claims i-105 
No: Claims 

2. Citations and explanations 
- _-,- -.- - _;: -:.. ~ - -

see sea;larate sheet 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY {SEPARATE SHEET) 

International application No. 

PCT /US2007 /066522 

The following documents are referred to in this communication; the numbering will be ad
hered to. in the rest of the procedure: 

D1: EP-A-1 225 735 (MATSUSHITA ELECTRIC IND CO LTD [JP]) 24 July 2002 (2002-
07-24). 

D3: SHOJI T ET AL: "WIRELESS ACCESS METHOD TO ENSURE EACH USER~s' 
OOS IN UNPREDICTABLE AND VARIOUS QOS REQUIREMENTS" 
WIRELESS PERSONAL COMMUNICATIONS, SPRINGER, DOR:DRECHT, NL, 
vol. 22, no. 2, August 2002 (2002-08), pages 139-151, XP001122731 ISSN: 
0929-6212. ' 

D3: US 2005/180323 A1 (BEIGHTOL DEAN D [US] ET AL) 18 August 2005 (2005-08-18) 
D4: US 2004/114536 A1. (AIDAN O'ROURKE) 17 June 2004 (2004-06-17) 

Re Item IV. 

1. The application lacks unity within the meaning does not meet the requirements of 
unity of invention as defined in Rules 13.1 and 13.2 PCT, for the following reason the 
prior art document D3 is taken into account. Document D3 discloses (the references 
being the one in D~): 
a method of packet retransmissions comprising transmitting qr receiving a plurality of 
packets . 

. With respect to the above mentioned prior artdocum~ntth~ first group of clainis (1-· 
18, 28-35, 45-52,58-65, 72-80,85-92) yield the' spe~ial: techni

1

~al features of a method 
and apparatus for identifying at least one particular packet of the plurality of packets 
as a packet that should not be retransmitted , hence solving the objective problem of 
how to avoid that a packet is transmitted more than once when it is not necessary. ' 

With respect to the above mentioned prior art document the second group of claims 
(19-27, 38-44, 53-57, 68-71, 81-84, 93-105) yi~lds the special technical features of a 
method and apparatus for sharing a memory between a interleaving and /or 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

lnterilatjomll appUcation No. 

PCT /US2007 /066522 

deinterleaving memory and a packet retransmissions memory hence solving the 
objective problem how optimise the use of-a memory. 

With respect to the above mentioned prior art document the second group of claims 
(36-37, 66-67) yields the special technical features of a method and apparatus for 
identifying low latency packets and low error packets hern::e solving the objective. -
problem how to identify different packets classes. 

This Authority considers that following separate inventions or groups of inventions are 
not so linked as to form a single general inventive concept: 

"1 . Claims 1-18, 28-35, 45-52,58-65,72-80,85-92: Method and apparatus for· 
identifying at least one particular packet of the plurality of packets as a packet 
that should not be retransmitted. 

2 Claims 19-27, 38-44, 53-57, 68-71, 81-84, 93-105: Method and apparatus for 
sharing a memory between a interleaving _and /or deinterleaving memory and a 
packet retransmissions memory. 

3 Claims 36-37, 66-67: Method and apparatus for identifying low latency packets 
and low error packets. 

In .conclusion~ the groups of- clain:isare· not linked by common or corresponding . 
special technical· features and define different inventions not linked by a single 
genera.I inventive concept. · 

The application, hence does not meet the requirements of unity of invention as 
defined in R.ules 13.1 and 13.2 PCT. 

Re Item V 
Reasoned statement with reg~rd to novelty, inventive·step or industrial applicability; 
citations and explanations supporting such statement 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005} 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /US2007 /066522 

2. Examination ofthe first invention: claims 1-18, 28-35, 45-52,58-65,72-80,85-92. 

2.1 Claims 1, 28 they both describe a method, claims 9, 72, 85 they describe 
transceiver, claims 45 and 58 they define an apparatus tor packet retransmissions. 
These groups of claims have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-m~tter and to differ from each other 
only with regard to the terminology used for the features of that subject-matter. The 
aforementioned claims therefore lack conciseness and as such do not meet the 
requirements of Article 6 PCT. 

2.2 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1, 9, 28, 45, ,58, 72 and·85 is not new in the sense of Article 
33(2) PCT .. 

2.3 Claim 1 
Document D1 discloses (the references being the one in D1 ): 
A method of packet' retransmissions comprising·: 
transmitting or receiving a plurality of packets; 
identifying ·at least one packet of the plurality of packets as a packet that should not 
be retransmitted (see paragraph 9). 

2.4 · Claims 28 describe the same method of claim 1 
Claims 4.5 and 58 the apparatus corresponding to th~ method of claim 1. 
Claims 9, 72 and 85 the transceiver corresponding to the method of claim 1 . 
Therefore independent claims 9, 28, 45, 58, 72 and 85 are also not new. 

3. Examination of the second invention: Claims 19-27, 38-44, 53-57, 68-71, 81-84, 
93-105. 

3.1 Claims 19, 20, 38, 39, 99 arid 103 they all describe a method,· claims 23, 24, 42, 53, 
54, 57, 68, 69,. 81, 84, 95, 96 they describe an apparatus to menage a memory. 

' 
, 1 These groups of claims have been drafted as_ separate independent claims, they 

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIQNAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2007 /066522 

appear to relate effectively to the same subject-matter and to differ from each other 
only with regard to the terminology used for the features of that subject-matter. The 
aforementioned claims ·therefore lack conciseness and as such do not meet the 
requirements of Article 6 PCT. 

3.2 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 103 is not new in the sense of Article 33(2) PCT. 

Document D3 discloses: 
An method for packet communication compnsmg: 
in a first mode of operation: transmitting or receiving a plurality of packets; 
identifying at least one packet of the plurality of pac~ets as a packet that should not 
be retransmitted see paragraph 28); 
in a second mode of operation: transmjtting or receiving a plurality of packets; 
allocating a first portion of shared memory for retransmissions of packets and a 
second portion of the shared memory for one or more of interleaving, deinterleaving, 
coding, decoding and error correction (paragraph 31} ; and 
in a third mode of operation: transmitting or rec~iving a plurality of packets; 
id~ntifying at least one packet of the plurality of packets as a 
retransmittabletype packet; identifying at least on~ packet of the plurality of packets 
as a non· retransmittable ·type packet; allocating a first portion of shared memory for 
retransmissions of the retransmittable-type packets and a second portion of the 
shared memory for one or more of interleaving, deinterleaving, coding, decoding and 
error correction (paragraph 33-34). 

Claim 103 contai_ns al the features of the other method claims 19, 20, 38, 39, 99 that. 
are therefore also not new. 
The same reasoning applies also for the ~pparc:ttus claims 23, 24, 42, 53, 54, 57, 68, 
69, 81, 84, 95, 96. 

4. Examination of the third invention : Claims 36-37, 66-67 

· 4.1 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 36, 37, 66 and 67 is not new_ in the sense of Article 33{2) 

Form PCT/ISA/237 (Separate Sheet} (Sheet 4) (EPO-April 2005} 
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· WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) . 

PCT. 
Claim 36 
Document D4 discloses: 

International application No. 

PCT /US2007 /066522 

A packet handing method comprising receiving a stream of packets; 
identifying a first number of packets in the stream of packets as low latency packets; 
identifying a second number of packets in the stream of packets as low error packets; 
forwarding the low latency and low error packets to a transceiver; and storing the low 
error packets for corre~tion (see.paragraph 12 and 14). 

Claim 66 
The same reasotiing applies to claim 66. the defines the corresponding apparatus cif 
claim 33. 

Claims 37 and 67 
The additional f~a.tures of ·claims 37 and 67 are already disclosed by D4 (see 
paragraph -12). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005) 
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Electronic Acknowledgement Receipt 

EFSID: 17959536 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 
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Filer: Jason Vick/Joanne Vos 
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6936-54-

CON-5_0A_ 09-25-2013.pdf adadbS0b243a8252da759b86fbf2687f3f20 

31c4 

731556 
6936-54-

CON-5 NOA_ 10-08-2013.pdf 
31

d
3

bc36/6131ceb75b8cc1e76434a1ede7 

493a 

504513 
6936-57-PUS_OA_2012-01-05.

1 

_______ 

1 pdf 0fObSee21f015d8258d58f7f50aa47e1528c 
a8c 

370125 
6936-57-

PUS_NOA_OS-17-2012.pdf afdBg1QSS02a9abbcb7ceff05616d8e626ee 

4552 

405798 
6936-57-PUS-

CON_NOA_ 12-26-2012.pdf /Slleccacab2e689a2fa49e9a9f6a6ffba2cb 

918 

467736 
6936-57-PUS-

CON-2_0A_ 10-02-2013.pdf bf7fll645af3b18d7751931f680a1ad6bc22 

3808 

357820 
6936-57-PUS-

CON-2_NOA_ 11-25-2013.pdf lfel 40b8632c24b1a41dc53738cb421bf8f4 

29d2 

6936-57-PUS-
DIV _OA_04-27-2012.pdf 

1361537 

Sa4a357e9Scb117e255a428b57d061 c3d3a 
5f9ff 

no 16 

no 10 

no 17 

no 14 

no 7 

no 8 

no 14 

no 7 

no 39 
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417006 
6936-57-PUS-

no 16 47 Non Patent Literature 
DIV _OA_0l-02-2013.pdf 

d93b731 aa81 01 c27d3cd0ef3279bc1 b512c 
cb3cd 

Warnings: 

Information: 

401312 
6936-57-PUS-

no 13 48 Non Patent Literature 
DIV _OA_06-20-2013.pdf 

7 3185 7 clgcgB4b 1 ff7 d a Sc 78f86d865d cad e 
lada 

Warnings: 

Information: 

350784 
6936-57-PUS-

no 11 49 Non Patent Literature 
DIV _OA_ 10-02-2013.pdf 

153fd 1829beb2813eabecdbf7484cdaa623 
bc054 

Warnings: 

Information: 

354837 
6936-57-PUS-

no 7 50 Non Patent Literature 
DIV_NOA_l 0-21-2013.pdf 

1 0f3ae0f4215f65fa67d2016fc9d92558b58 
d69 

Warnings: 

Information: 

1064507 
6936-57-PUS-DIV-

no 26 51 Non Patent Literature 
CON_OA_05-17-2012.pdf 

79d4 5 f50517bef66a3f8e825 d7 cec0c8f055 
b588 

Warnings: 

Information: 

376151 
6936-57-PUS-DIV-

no 13 52 Non Patent Literature 
CON_OA_ 12-17-2012.pdf 

518e7a88a 19d66c2caf751b47f036e90d59f 
350e 

Warnings: 

Information: 

341908 
6936-57-PUS-DIV-

no 6 53 Non Patent Literature 
CON NOA_05-09-2013.pdf 

13484d 1132ba95c50b3c41 ce33281 e888af 
-

834ee 

Warnings: 

Information: 

Total Files Size (in bytes)~ 29879859 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AlNB0 (07•12) 
Approved for use through 11/30/2014. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless It displays a valid 0MB control number, 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3.73(c). 
I hereby appoint: 

~ Practitioners associated with Customer Number: 

162574 I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration Name Registration 
Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) In connection with 
any and all patent applications assigned ®1: to the undersigned according to the USPTO assignment records or assignments documents 
attached to this form In accordance with 37 CFR 3,73(c). 

Please change the correspondence address for the application identified In the attached statement under 37 CFR 3,73(c) to: 

~ The address associated with Customer Number: 162574 I OR 

□ 
Firm or 
Individual Name 

Address 

City !state jz1p 

Country 

Telephone I Email 

Assignee Name and Address: TQ DELTA, LLC 
805 Las Cimas Parkway, Suite 240 
Austin, Texas 78746 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) Is required to be -
Filed In each application in which this form Is used. The statement under 37 CFR 3.73(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature ~-,---z R_/4. ~ < ,, - cc.,....,,,____ r . _,___,, Date iO /f /f L-

Name Mark K. Roche Telephone 512-609-1810 

Title Managing Director 
This collection of Information 1s required by 37 CFR 1.31, 1.32 and 1.33, The information Is required lo obtain or retain a benefit by the public which Is to file (and 
by the US PTO to process) an application, Confldentlallty Is governed by 35 U.s.c. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 3 minutes 
to complete, Including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any 
comments on the amount oftlme you require to complete thls form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313•1450, 

If you need assistance In completing the form, call 1-800-PTO-9199 and select option 2. 

1 
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Electronic Acknowledgement Receipt 

EFSID: 17959560 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 20-JAN-2014 

Filing Date: 

Time Stamp: 17:12:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1 
Statement_Under_373c_w_PO 

A.pdf 

529716 

yes 3 
4fc6441 f924ccf1e246b72aef01f847a2e625 

die 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Assignee showing of ownership per 37 CFR 3.73. 1 2 

Power of Attorney 3 3 

Warnings: 

Information: 

Total Files Size (in bytes) 529716 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/159, 125 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 8 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 400 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2000 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 
0 

Independent Minus 
... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 
0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1 
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APPLICATION 
NUMBER 

14/159,125 

62574 

FILING or 
37l(c)DATE 

01/20/2014 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

GRPART 
UNIT 

2414 
FIL FEE REC'D 

2000 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adili,ss. ~CltfMIS~~Cl'JER FOR PATENTS 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

6936-57-PUS-CON-3 8 1 
CONFIRMATION NO. 3369 

FILING RECEIPT 

11111111111111111 lllll ll]~!l]!~l!~l!~H!!l!~m1111111111111111 IIII IIII 

Date Mailed: 02/06/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Marcos C. Tzannes, Alamo, CA; 

Applicant( s) 
TO DELTA, LLC, Austin, TX 

Assignment For Published Patent Application 
TO DELTA, LLC, Austin, TX 

Power of Attorney: The patent practitioners associated with Customer Number 6257 4 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/766,059 02/13/2013 PAT 8645784 
which is a CON of 12/783,758 05/20/2010 PAT 8407546 
which is a CON of 12/295,828 10/02/2008 PAT 8335956 
which is a 371 of PCT/US2007/066522 04/12/2007 
which claims benefit of 60/849,650 10/05/2006 
and claims benefit of 60/792,236 04/12/2006 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 02/03/2014 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/159,125 
Projected Publication Date: 05/15/2014 

page 1 of 3 
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Non-Publication Request: No 

Early Publication Request: No 
Title 

PACKET RETRANSMISSION AND MEMORY SHARING 

Preliminary Class 

370 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 3 of 3 
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APPLICATION NUMBER 

14/159,125 

62574 
Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING OR 3 71 (C) DATE 

01/20/2014 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addrnrn. ~9~Mffi.~~Oc;IER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Marcos C. Tzannes 6936-57-PUS-CON-3 
CONFIRMATION NO. 3369 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~l!~H!!l!~m1111111111111111 IIII IIII 

Date Mailed: 02/06/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed O 1/20/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/bpham/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor IMarcos C. Tzannes 

Ari Unit 2112 

Examiner Name 

Sheet I 1 I of I 1 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 

Initials* No.1 Number-kind Code Z/ifknown) 
Examiner I Cite I Document Number 

I 
Publication Date 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, Where 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Initials* 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Cite I Document Number 
No.' Number-kind Code 2 lilkoowo) I 

Filing Date I Name of Applicant 
MM-DD-YYYY of Cited Document 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T6 
No.1 MM-DD-YYYY \Applicant of Cited Lines, Where 

Country Code°; Number4; Kind Document Relevant 
Code5 (if known) Passages or 

Relevant Figures 
Appear 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Cite 
No.1 

1 Examiner's Report for Canadian Patent Application No. 2,647,589, mailed December 16, 2013 
(Attorney Ref. No.: 6936-57-PCA) 

2 Notice of Allowance for Japanese Patent Application No. 2012-042978, dispatched Feb. 17, 2014 
(Attorney Ref. No.: 6936-57-PJP-DIV-2) 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Acknowledgement Receipt 

EFSID: 18243039 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 19-FEB-2014 

Filing Date: 20-JAN-2014 

Time Stamp: 16:04:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

529996 

1 IDS_02.pdf yes 4 
b5df8b4827d67d43cc7bce67045521 b 1245 

dcSbf 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

140940 

2 Non Patent Literature 
6936-57-PCA_OA_ 12-16-2013. 

no 3 
pdf 

462e472021 c351 e2f8a7744957536eb7237 
ccdd6 

Warnings: 

Information: 

52537 

3 Non Patent Literature 
6936-57-P JP-

3 
DIV-2_NOA_02-17-2014.pdf 

no 
aaecebbfl b8d8e59e21 b58aa5dbfa52c96f4 

ab77 

Warnings: 

Information: 

Total Files Size (in bytes) 723473 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 2112 

Confirmation No.: 3369 

Examiner: 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

~ Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed-------~ 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed ______ (Attorney Ref. No.---~ 

D Other: ___________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 
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Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

[SJ 

□ 

□ 

FEES 
37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

[SJ Within three months of the filing date of a national application other than a continued prosecution 

□ 
□ 
□ 

application under 37 CFR l .53(d), or 

Within three months of the date of entry into the national stage of an international application as set 
forth in 3 7 CFR 1.491 or 

Before the mailing date of a first Office Action on the merits, or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37 CFR 1.114. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970. 

37 CFR l.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR I .97(b)), but before the mailing date of one of the following conditions: 

(I) a final action under 37 C.F.R. 1.113 or 
(2) a notice of allowance under 37 C.F.R. 1.311, or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R. l.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. I. I 7(p) for 
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970. 

37 CFR l.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR l .97(c). 

□ This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. I ,97(e) 
AND 

□ Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account 
19-1970 in the amount of $180.00 under 37 C.F.R. I. I 7(p). Please credit any overpayment or charge any underpayment to 
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification. 

2 
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Certification (37 C.F.R. 1.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of information contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 3 7 C.F.R. 
l .97(e)(l). 

DA copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of infonnation contained in this Information Disclosure Statement 
was known to any individual designated in 3 7 C.F .R. 1.56( c) more than three months 
prior to the filing of this statement. 3 7 C.F .R. 1.97( e )(2). 

Date:_--+-/ tt+----G~l_i ~L ___ _ 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: 

3 

n . Vick 
Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Application No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

~ Group Art Unit: 2112 

~ Examiner: 

~ Confirmation No.: 3369 

) 
) 

For: PACKET RETRANSMISSION AND MEMORY SHARING 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 

PRELIMINARY AMENDMENT 

Dear Sir: 

Prior to the initial review of the above-identified patent application by the Examiner, 

please enter the following Preliminary Amendment. Although Applicants do not believe that any 

fees are due based upon the filing of this Preliminary Amendment, please charge any such fees to 

Deposit Account 19-1970. 

Please amend the above-identified patent application as follows: 

Amendments to the Claims are shown in the listing of claims which begin on page 2 of 

this paper. 

Remarks begin on page 5 of this paper. 

Attorney Docket No.: 6936-57-PUS-CON-3 
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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Listing of Claims: 

1-105. (Cancelled) 

106. (New) A method of packet retransmission, in a transceiver, comprising: 

transmitting a first type of packet; and 

transmitting a second type of packet, 

wherein the first type of packet is stored in a retransmission buffer after transmission and 

the second type of packet is not stored in a retransmission buffer after transmission, 

wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the first type of packet comprises a sequence identifier (SID) 

that is incremented after the first type of packet is transmitted and the header field of the second 

type of packet does not comprise the SID of the first type of packet. 

107. (New) The method of claim 106, wherein the transceiver is connected to a second 

transceiver using a wired or wireless channel and the transceivers are used to transport one or 

more of video and voice data. 

108. (New) The method of claim 106, wherein the method is performed in a linecard 

that is operable to transport video. 

109. (New) The method of claim 106, wherein the method is performed in a customer 

premises modem that is operable to transport video. 

110. (New) The method of claim 106, wherein the transceiver includes at least one 

digital signal processor. 

2 Attorney Docket No.: 6936-57-PUS-CON-3 
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111. (New) The method of claim 106, wherein the transceiver includes at least one 

ASIC (Application Specific Integrated Circuit). 

112. (New) The method of claim 106, wherein the first type of packet comprises one or 

more PTM-TC codewords. 

113. (New) The method of claim 106, wherein the first type of packet comprises one or 

more ATM cells. 

114. (New) The method of claim 106, wherein the first type of packet comprises one or 

more Reed Solomon codewords. 

115. (New) The method of claim 106, wherein the first type of packet is a low-PER 

packet and the second type of packet is a low-latency packet. 

116. (New) A transceiver operable to transmit a first type of packet and to transmit a 

second type of packet, wherein the first type of packet is stored in a retransmission buffer after 

transmission and the second type of packet is not stored in a retransmission buffer after 

transmission, and wherein the first and second types of packet comprise a header field that 

indicates whether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the first type of packet comprises a sequence identifier (SID) that is 

incremented after the first type of packet is transmitted and the header field of the second type of 

packet does not comprise the SID of the first type of packet. 

117. (New) The transceiver of claim 116, wherein the transceiver is connected to a 

second transceiver using a wired or wireless channel and the transceivers are used to transport 

one or more of video and voice data. 

118. (New) The transceiver of claim 116, wherein the transceiver is located in a 

linecard that is operable to transport video. 

3 Attorney Docket No.: 6936-57-PUS-CON-3 
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119. (New) The transceiver of claim 116, wherein the transceiver is located in a 

customer premises modem that is operable to transport video. 

120. (New) The transceiver of claim 116, wherein the transceiver includes at least one 

digital signal processor. 

121. (New) The transceiver of claim 116, wherein the transceiver includes at least one 

ASIC (Application Specific Integrated Circuit). 

122. (New) The transceiver of claim 116, wherein the first type of packet comprises 

one or more PTM-TC codewords. 

123. (New) The transceiver of claim 116, wherein the first type of packet comprises 

one or more A TM cells. 

124. (New) The transceiver of claim 116, wherein the first type of packet comprises 

one or more Reed Solomon codewords. 

125. (New) The transceiver of claim 116, wherein the first type of packet is a low-PER 

packet and the second type of packet is a low-latency packet. 

4 Attorney Docket No.: 6936-57-PUS-CON-3 
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REMARKS/ARGUMENTS 

By this amendment, claims 1-105 are canceled without prejudice or disclaimer and new 

claims 106-125 have been added. 

Applicant requests examination on the merits. 

Applicant believes that the pending claims are in condition for allowance and such 

disposition is respectfully requested. In the event that a telephone conversation would further 

prosecution and/or expedite allowance, the Examiner is invited to contact the undersigned. 

The Commissioner is hereby authorized to charge to Deposit Account No. 19-1970 any 

fees under 3 7 C.F .R. § § 1.16 and 1.17 that may be required by this paper and to credit any 

overpayment to that Account. If any extension of time is required in connection with the filing 

of this paper and has not been separately requested, such extension is hereby Petitioned. 

I 
Date :_-1/-'---------'kl_,A'-'-'"'--/y_.__ __ _ 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

son H. Vick 
Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 

5 Attorney Docket No.: 6936-57-PUS-CON-3 
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Electronic Acknowledgement Receipt 

EFSID: 18420752 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 10-MAR-2014 

Filing Date: 20-JAN-2014 

Time Stamp: 15:59:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

530619 

1 AMEND_PRELIM_02.pdf yes 5 
0eda90837f86c438a634e8cc832ac208f743 

8652 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Claims 2 4 

Applicant Arguments/Remarks Made in an Amendment 5 5 

Warnings: 

Information: 

Total Files Size (in bytes) 530619 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PTO-875 14/159, 125 01/20/2014 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16/al, (bl, or (ell 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = (37 CFR 1 16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

03/10/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) * 20 Minus ** 20 = 0 X $80 = 0 
0 

Independent z /37 CFR 1 .16/h)) * 2 Minus ***3 = 0 X $420 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ANGELONA JONES/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adili,ss. ~CltfMIS~~Cl'JER FOR PATENTS 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/159,125 

62574 
Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

01/20/2014 

Title:PACKET RETRANSMISSION AND MEMORY SHARING 

Publication No.US-2014-0133491-A 1 
Publication Date:05/15/2014 

Marcos C. Tzannes 6936-57-PUS-CON-3 
CONFIRMATION NO. 3369 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~HUl!~Hll lllll 111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, Osman M 

Sheet I 1 I of I 1 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 
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Examiner 
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Examiner 
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UNPUBLISHED U.S. PATENT DOCUMENTS 
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1 
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Cite Foreign Patent Document Publication Date Name of Patentee or 
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Pages, Columns, Lines, Where 
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Cite 
No.1 

1 Official Action (including translation) for Korean Patent Application No. 10-2014-7005299 mailed 
April 4, 2014 (Attorney Ref. No.: 6936-57-PKR-DIV) 

I Examiner I Date I 
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*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 11-JUN-2014 

Filing Date: 20-JAN-2014 

Time Stamp: 17:26:41 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

531228 

1 IDS_03.pdf yes 4 
e7a5ce51 c562659f683dd317 ea89ac67a7 e 

b151 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

162844 

2 Non Patent Literature 
6936-57-PKR-

5 
DIV _OA_04-04-2014.pdf 

no 
5680733e2ab6f1 Of5c4190ff9a86814fa3b52 

f6d 

Warnings: 

Information: 

Total Files Size (in bytes) 694072 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 2112 

Confirmation No.: 3369 

Examiner: ALSHACK, Osman M. 

SUPPLEMENT AL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

[gj Copies of the cited non-patent and/or foreign references are enclosed herewith. 

□ 
□ 

Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ l.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed _______ _, 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

[gj To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed ______ (Attorney Ref. No. ___ _, 

D Other: ___________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 
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Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

□ 

□ 

FEES 
37 CFR t.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

D Within three months of the filing date of a national application other than a continued prosecution 
application under 37 CFR l.53(d), or 

Within three months of the date of entry into the national stage of an international application as set 
forth in 3 7 CFR 1.491 or 

Before the mailing date of a first Office Action on the merits, or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37 CFR 1.114. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970. 

37 CFR t.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR 1.97(b)), but before the mailing date of one of the following conditions: 

(1) a final action under 37 C.F.R. 1.113 or 
(2) a notice of allowance under 37 C.F.R. 1.311, or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R. l.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account 19-1970 in the amount of$ I 80.00 for the fee set forth in 37 C.F.R. I.l 7(p) for 
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR l.97(c). 

D This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. l.97(e) 
AND 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account 
19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p ). Please credit any overpayment or charge any underpayment to 
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification. 

2 
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Certification (37 C.F.R. 1.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of information contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 3 7 C.F .R. 
1.97(e)(l). 

DA copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of information contained in this Information Disclosure Statement 
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months 
prior to the filing of this statement. 37 C.F.R. 1.97(e)(2). 

Date: __ _..l_,1_,S:::"--'--'-"-'-' __,_/4'1 ____ _ 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By:~-

~ 
~ ~:~~s~ration No. 45,285 

1560 Broadway, Suite 1200 

3 

Denver, Colorado 80202-5141 
(303) 863-9700 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159,125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ~LSHACK, Osman M 

Sheet I 1 I of I 1 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
Initials* No. 1 Number-kind Code 2

/ifknown) 

Publication Date I Name of Patentee of I Pages, Columns, Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Initials* 

UNPUBLISHED U.S. PATENT DOCUMENTS 

Cite I Document Number 
No.

1 
Number-kind Code 2 i;r,,ownl I 

Filing Date I Name of Applicant 
MM-DD-YYYY of Cited Document 

FOREIGN PATENT DOCUMENTS 

Cite Foreign Patent Document Publication Date Name of Patentee or 
No.1 MM-DD-YYYY Applicant of Cited 

Country Code3
; Number4; Kind Document 

Code5 (if known) 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Ta 

Lines, Where 
Relevant 

Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Cite 
No.1 

1 Notice of Allowance for Canadian Patent Application No. 2,580,280, mailed Aug. 5, 2013 
(Attorney's Ref. No.: 6936-54-PCA) 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Acknowledgement Receipt 

EFSID: 19576274 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 14-JUL-2014 

Filing Date: 20-JAN-2014 

Time Stamp: 18:41:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

532653 

1 IDS_04.pdf yes 4 
cccefae46dfe9 3f7292bc2f1 a 7 5 fS dbcS db 16 

d/8 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

1605168 

2 Non Patent Literature 
6936-54-

1 
PCA_NOA_0S-05-2013.pdf 

no 
5 504 9c2d a3 9ec43501 88f99ffed 5 680278b8 

9204 

Warnings: 

Information: 

Total Files Size (in bytes) 2137821 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 2112 

Confirmation No.: 3369 

Examiner: ALSHACK, Osman M. 

SUPPLEMENT AL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

l::8J Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § 1.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed -------~ 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed ______ (Attorney Ref. No. ___ _,, 

D Other: __________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 
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Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

□ 

□ 

FEES 
37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

D Within three months of the filing date of a national application other than a continued prosecution 

□ 
~ 

□ 

application under 37 CFR l.53(d), or 

Within three months of the date of entry into the national stage of an international application as set 
forth in 3 7 CFR 1.491 or 

Before the mailing date of a first Office Action on the merits, or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37 CFR 1.114. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR l.97(b)), but before the mailing date of one of the following conditions: 

( 1) a final action under 37 C.F.R. 1.113 or 
(2) a notice of allowance under 37 C.F.R. 1.311, or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R. I.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account I 9-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.l 7(p) for 
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970. 

37 CFR l.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR I.97(c). 

D This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. I .97(e) 
AND 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account 
19-1970 in the amount of $180.00 under 37 C.F.R. I.I 7(p). Please credit any overpayment or charge any underpayment to 
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification. 

2 
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Certification (37 C.F.R. l.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of information contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 3 7 C.F.R. 
l.97(e)(l). 

DA copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of information contained in this Information Disclosure Statement 
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months 
prior to the filing of this statement. 3 7 C.F .R. 1.97( e )(2). 

Date: _ _,(~"'~(~>~(-_,_t-t'f-----

Respectfully submitted, 

SHERIDAN ROSS P,C. 

By: 
~onH.Vick 

Re~ 

3 

1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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14159125 

PLUS Search Results for S/N 14159125, Searched Tue Jan 27 13:21 :42 EST 2015 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

8850089 76 
4792753 76 
4807224 76 
4905225 76 
4914653 76 
4970714 76 
5339313 76 
5404353 76 
5430738 76 
5555266 76 
5664091 76 
5875292 76 
5905720 76 
6072726 76 
6073180 76 
6172983 76 
6278718 76 
6416471 76 
6493318 76 
6701370 76 
6728878 76 
6741554 76 
6763030 76 
6772375 76 
6788704 76 
7149192 76 
7277390 76 
7296204 76 
7346701 76 
7376426 76 
7412338 76 
7450599 76 
7596091 76 
7693070 76 
7701846 76 
7787368 76 
7821933 76 
7849208 76 
7885264 76 
7969901 76 
8023417 76 
8077601 76 
7885264 76 
7969901 76 
8023417 76 
8077601 76 
8151155 76 
8156407 76 
8228917 76 

8291034 76 
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14159125 

PLUS Search Results for S/N 14159125, Searched Tue Jan 27 13:21 :44 EST 2015 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

4766591 99 
5444856 99 
5727149 99 
RE36182 99 
6005851 99 
6021177 99 
6185427 99 
6278921 99 
6438585 99 
6477595 99 
6556582 99 
6701151 99 
6765891 99 
7058387 99 
7068610 99 
7099339 99 
7103313 99 
7116640 99 
7221268 99 
7260399 99 
7293289 99 
7328036 99 
7356614 99 
7395347 99 
7403514 99 
7593428 99 
7609747 99 
7639641 99 
7686520 99 
7734253 99 
7839824 99 
7945206 99 
8013732 99 
8024481 99 
8040917 99 
8045501 99 
8060419 99 
8060681 99 
8077702 99 
7945206 99 
8013732 99 
8024481 99 
8040917 99 
8045501 99 
8060419 99 
8060681 99 
8077702 99 
8149783 99 
8160000 99 

8228924 99 
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14159125 

PLUS Search Results for S/N 14159125, Searched Tue Jan 27 14:26:49 EST 2015 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

5844918 99 
4799215 99 
5875292 99 
4412326 99 
4551834 99 
4617657 99 
4888767 99 
4989204 99 
5222061 99 
5235599 99 
5267237 99 
5444718 99 
5610595 99 
5740167 99 
5754754 99 
5828293 99 
6161207 99 
6181700 99 
6219713 99 
6219713 99 
6453438 99 
6483845 99 
6587985 99 
6684354 99 
6732313 99 
6785259 99 
6891799 99 
6914903 99 
6918077 99 
6987730 99 
7088701 99 
7099300 99 
7124333 99 
7263644 99 
7356750 99 
7386872 99 
7397861 99 
7400616 99 
7447969 99 
7477621 99 
7484157 99 
7486700 99 
7535840 99 
7583701 99 
7633880 99 
7689644 99 
7701846 99 
7710889 99 
7769014 99 

7823039 99 
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Sheet 

Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Initials* 

Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ~LSHACK, Osman M 

I 1 I of I 1 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 
Cite Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where 
No. 1 Number-kind Code 2 (I/known) MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Fiqures Appear 

1 2009/0319854 12-24-2009 Qian et al. 

UNPUBLISHED U.S. PATENT DOCUMENTS 

I 
Cite I Document Number 
No.

1 
Number-kind Code 2 1ifkaow,) I 

Filing Date I Name of Applicant 
MM-DD-YYYY of Cited Document 

I 

Pages, Columns. Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, r6 
No. 1 MM-DD-YYYY Applicant of Cited Lines, Where 

Country Code3
; Number4; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Cite 
No. 1 

2 Examiner's Report for Canadian Patent Application No. 2,869,452, mailed Dec. 15, 2014 
(Attorney's Ref. No.: 6936-54-PCA-DIV) 

3 Notification of Reexamination (including translation) for Chinese Patent Application No. 
200580032703.1, dispatched October 29, 2014 (Attorney Ref. No. 6936-54-PCN) 

4 Official Action for U.S. Patent Application No. 14/081,469 mailed December 17, 2014 (Attorney 
Ref. No.: 6936-54-CON-6) 

5 Official Action for U.S. Patent Application No. 14/075, 194, mailed January 28, 2015 (Attorney Ref. 
No. 6936-57-PUS-DIV-CON-2) 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 340 of 739

Electronic Acknowledgement Receipt 

EFSID: 21347021 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 29-JAN-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 16:02:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

338422 

1 IDS_05.pdf yes 4 
b 15 9fa39 3fc5405 992d 8b 794 5 fd b8b64 fS 1 f 

1368 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 341 of 739

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 4 

Warnings: 

Information: 

405714 

2 Non Patent Literature 
6936-54-PCA-

4 
DIV _OA_ 12-15-2014.pdf 

no 
ba8a7b62a20ca94cbc1444cf9692a 11 fd3fd 

c749 

Warnings: 

Information: 

4818235 

3 Non Patent Literature 
6936-54-PCN_OA_ 10-29-2014. 

no 19 
pdf 

19ef8fc2944c8180822c76ee48f68c1 7d3b 1 
84bd 

Warnings: 

Information: 

200657 

4 Non Patent Literature 
6936-54-

7 
CON-6_OA_ 12-17-2014.pdf 

no 
e 17b 1 e837 e45ac641 ea 1 f5cae7363bc68ed 

77ed2 

Warnings: 

Information: 

175959 

5 Non Patent Literature 
6936-57-PUS-DIV-

6 
CON-2_OA_0l-28-2015.pdf 

no 
65 89b3 cl 4cb2acfba49a04c05d c4 2 6d 650c 

718f2 

Warnings: 

Information: 

Total Files Size (in bytes) 5938987 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 2112 

Confirmation No.: 3369 

Examiner: ALSHACK, Osman M. 

SUPPLEMENT AL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

0 Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

0 Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ l.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed _______ __, 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

0 To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. _____ filed ______ (Attorney Ref. No. ___ _, 

D Other: __________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 
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Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

~ 

□ 

□ 

FEES 
37 CFR l.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

D Within three months of the filing date of a national application other than a continued prosecution 
application under 37 CFR l.53(d), or 

Within three months of the date of entry into the national stage ofan international application as set 
forth in 37 CFR 1.491 or 

Before the mailing date ofa first omce Action on the merits. or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37CFRl114, 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970, 

37 CFR l.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR 1.97(b)), but before the mailing date of one of the following conditions: 

(I) a final action under 37 C.F.R 1.113 or 
(2) a notice of allowance under 37 CF.R. U 11. or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R l.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account 19-1970 in the amount of$ 180,00 for the fee set forth in 3 7 C.F. R LI 7(p) for 
submission of an information disclosure statement Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970, 

37 CFR l.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR L97(c). 

D This infonnation Disclosure Statement includes a Certification (below) as specified by 37 CF,R l ,97(c) 
AND 

D Applicants hereby requests consideration of the reference(s) disclosed herein, Please charge Deposit Account 
19-1970 in the amount of$180.00 under 37 C.F.R Ll7(p), Please credit any overpayment or charge any underpayment to 
Deposit Account 19-1970, Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification, 

2 
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Certification (37 C.F.R. 1.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of information contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 3 7 C.F .R. 
l.97(e)(l). 

DA copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of information contained in this Information Disclosure Statement 
was known to any individual designated in 37 C.F.R. l.56(c) more than three months 
prior to the filing of this statement. 37 C.F.R. l .97(e)(2). 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

3 

Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159, 125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING DATE FIRST NAMED INVENTOR 

01/20/2014 Marcos C. Tzannes 

02/06/2015 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

NOTIFICATION DATE DELIVERY MODE 

02/06/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

j vick@sheridanross.com 

PTOL-90A (Rev. 04/07) 
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Applicant(s) Application No. 
14/159, 125 TZANNES, MARCOS C. 

Office Action Summary Examiner 
OSMAN ALSHACK 

Art Unit 
2112 

I 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 03/10/2014. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 106-125 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 106-125 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PF'Hfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )~ The drawing(s) filed on 01/20/2014 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 01/20/2014 02/19/2014 06/11/2014 and 

07/14/2014. 
U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20150122 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Preliminary amendment 

2. The preliminary amendment filed on 03/10/2014 cancels claims 1-105. Therefore, claims 

106-125 are presented for examination. 

Abstract 

3. The abstract of the disclosure is acceptable for examination purposes. 

Drawings 

4. The drawings received on 01/20/2014 are acceptable for examination purposes. 

Oath Declaration 

5. The Oath complies with all the requirements set forth in MPEP 602 and therefore is 

accepted. 

Information Disclosure Statement 

6. Some of references listed in the information disclosure statement (IDS) submitted on 

have not been considered. English translation is required for not considered references. 

The submission is in compliance with the provisions of 37 CPR 1.97. Form PTO- 1449 is signed 

and attached hereto for considered references. 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Claim Rejections - 35 USC§ 112 

Page 3 

7. Claims 112, 113, 122, and 123 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 

(pre-AIA), second paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

Regarding to claims 112 and 122, the claims recite "wherein the first type of packet 

comprises one or more PTM-TC codewords." Abbreviation PTM-TC not defined. Please 

clarify. 

Regarding to claims 113 and 123, the claims recite "wherein the first type of packet 

comprises one or more A TM cells." Abbreviation ATM not defined. Please clarify. 

Appreciate correction required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained through the invention is not identically disclosed or described as set forth 

in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 

art are such that the subject matter as a whole would have been obvious at the time the invention was made 

to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 

negatived by the manner in which the invention was made. 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 4 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

8. Claims 106-125 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 

Plamondon et al (U.S. PN: 2007/0206621)" herein after as Plamondon" in view of Yoshimura et 

al. (U.S. PN: 2002/0126675)" herein after as Yoshimura." 

As per claim 106: 

Plamondon substantially teaches or discloses a method of packet retransmission, in a 

transceiver, comprising (see abstract, and paragraph [0007]): transmitting a first type of packet; 

and transmitting a second type of packet (see paragraph [0007], and Fig 6, steps 601 & 603), 

wherein the first type of packet is stored in a retransmission buffer after transmission (see 

paragraph [0121], herein, appliance 200) and the second type of packet is not stored in a 

retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 is free to 

discard the saved packet data), wherein the first and second types of packet comprise a header 

field that indicates whether a transmitted packet is a first type of packet or a second type of 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 5 

packet (see paragraphs [0144 & 0197]), and wherein the header field of the first type of packet 

comprises a sequence identifier (SID) that is incremented after the first type of packet is 

transmitted (see paragraph [0413], herein, each time that a packet is retransmitted, the count is 

incremented by one). 

However, Plamondon does not explicitly teach the header field of the second type of packet does 

not comprise the SID of the first type of packet. 

However, Yoshimura in analogous art teaches the header field of the second type of 

packet does not comprise the SID of the first type of packet (see paragraph [0090], and Fig 7, 

component S702), herein, by not applying the retransmission control process to the real-time 

type packet that practically does not require the retransmission process). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Yoshimura by including the header field of the second type of packet does not comprise the SID 

of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized the 

header field of the second type of packet does not comprise the SID of the first type of packet 

would have improved the retransmission packets performance. 

As per claim 107: 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 6 

Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213]). 

As per claim 108: 

Plamondon teach that wherein the method is performed in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 109: 

Plamondon teach that wherein the method is performed in a customer premises modem 

that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 110: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 111: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [0096]). 

As per claim 112: 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 7 

Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

codewords (see paragraph [0010], herein, transport layer connection). 

As per claim 113: 

Plamondon teaches that wherein the first type of packet comprises one or more A TM 

cells (see paragraph [0038], herein, Asynchronous Transfer Mode). 

As per claim 114: 

Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 115: 

Plamondon teaches that wherein the first type of packet is a low-PER packet and the 

second type of packet is a low-latency packet (see paragraph [0224]). 

As per claim 116: 

Plamondon substantially teaches or discloses a transceiver operable to transmit a first 

type of packet and to transmit a second type of packet (see paragraph [0007], and Fig 6, steps 

601 & 603), wherein the first type of packet is stored in a retransmission buffer after 

transmission (see paragraph [0121], herein, appliance 200) and the second type of packet is not 

stored in a retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 

is free to discard the saved packet data), and wherein the first and second types of packet 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 8 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a 

second type of packet (see paragraphs [0144 & 0197]), and wherein the header field of the first 

type of packet comprises a sequence identifier (SID) that is incremented after the first type of 

packet is transmitted (see paragraph [0413], herein, each time that a packet is retransmitted, the 

count is incremented by one) and the header field of the second type of packet does not comprise 

the SID of the first type of packet (see paragraph [0149], herein, Packets that are not 

retransmitted will not result in ambiguity). 

However, Plamondon does not explicitly teach the header field of the second type of packet does 

not comprise the SID of the first type of packet. 

However, Yoshimura in analogous art teaches the header field of the second type of 

packet does not comprise the SID of the first type of packet (see paragraph [0090], and Fig 7, 

component S702), herein, by not applying the retransmission control process to the real-time 

type packet that practically does not require the retransmission process). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Yoshimura by including the header field of the second type of packet does not comprise the SID 

of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized the 

header field of the second type of packet does not comprise the SID of the first type of packet 

would have improved the retransmission packets performance. 
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As per claim 117: 

Page 9 

Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213]). 

As per claim 118: 

Plamondon teaches that wherein the transceiver is located in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 119: 

Plamondon teaches that wherein the transceiver is located in a customer premises 

modem that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 120: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 121: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [0096]). 

As per claim 122: 
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Art Unit: 2112 

Page 1 O 

Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

codewords (see paragraph [0010], herein, transport layer connection). 

As per claim 123: 

Plamondon teaches that wherein the first type of packet comprises one or more A TM 

cells (see paragraph [0038], herein, Asynchronous Transfer Mode). 

As per claim 124: 

Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 125: 

Plamondon teaches that wherein the first type of packet is a low-PER packet and the 

second type of packet is a low-latency packet (see paragraph [0224]). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to OSMAN ALSHACK whose telephone number is (571)272-2069. 

The examiner can normally be reached on MON-FRI 8:30 A 5:00 PM EST, also please fax 

interview request to (571) 273- 2069. If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, ALBERT DECADY can be reached on 5712723819. 
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The fax phone number for the organization where this application or proceeding is assigned is 

571-273-8300. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information for 

unpublished applications is available through Private PAIR only. For more information about 

the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/OSMAN ALSHACK/ 

Patent Examiner, Art Unit 2112 

/ALBERT DECADY/ 

Supervisory Patent Examiner, Art Unit 2112 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

14/159, 125 TZANNES, MARCOS C. 
Notice of References Cited 

Examiner Art Unit 
I Page 1 of 1 OSMAN ALSHACK 2112 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Name Classification 

* A US-6,005,851 A 12-1999 Craddock et al. 370/329 

* B US-2002/0126675 A 1 09-2002 Yoshimura et al. 370/395.21 

* C US-2002/0154600 A 1 10-2002 ldo et al. 370/216 

* D US-6,754,188 B1 06-2004 Garahi et al. 370/328 

* E US-2004/0179494 A 1 09-2004 Attar et al. 370/332 

* F US-7,031,259 B1 04-2006 Guttman et al. 370/235 

* G US-2007/0206621 A1 09-2007 Plamondon et al. 370/413 

* H US-7,483,421 B2 01-2009 Compton, Matthew 370/389 

* I US-7,826,438 B1 11-2010 Salhotra et al. 370/345 

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 
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i i i[ I USPAT l_ ____________________ __j ! 13:40 i 
i[S20 i~ i[stB and St9 i U&PGPUB,i~i[ON i2015/01/21i 
i l ______________ J [ I USPA T l ____________________ __j ! 13: 40 i 

iEJ~i~i~~~ir==JEJ;~11i'::i 
I S22 : 35 ! (transmi$5 transceiv$3 retransmi$5 I US-PGPUB;: OR : ON i 2015/01/21: 
I : ! resend$3)same(packet block group set I USPAT : : i 13:47 : 
I : ! package chunk)same(first original I : : ! : 
I : ! primary second$3)and(identif$7 I : : ! : 
I : ! indicat$3 determin$3)same((per and I : : i : 
I : ! latency) near3 low) I : : ! : 

IS23 :129 !(transmi$5transceiv$3retransmi$5 !US-PGPUB;:OR :ON !2015/01/21: 
I : i resend$3)with((packet block group set I USPAT : : ! 13:50 : 
I : ! package chunk)near3 type)near3(first I : : ! : 
I : ! original primary second$3)with(buffer I : : ! : 
I : i stor$3 memory)with(identif$7 indicat$3 I : : ! : 
I i ! determin$3) I i i ! i 
11S24 i1s1 ll(transmi$5 transceiv$3 retransmi$5 liUS-PGPUB;ijoR iloN il2015/01/21 i 
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i resend$3)with((packet block group set I USPAT l 13:51 
! package chunk) near3 type) near(first ! I,, 

! original primary second$3)with(buffer I 
I : ! stor$3 memory)with(identif$7 indicat$3 i : : i : 
I i i determin$3) I i i i i 
IS25 i24 ;(transmi$5transceiv$3retransmi$5 !U&PGPUB;ioR ioN i2015/01/21i 
! : ! resend$3)with((packet block group set I USPAT : : ! 13:52 : 
I : i package chunk)near type)near(first I : : ! : 
I : I original primary second$3)with(buffer I : : ! : 
I : ! stor$3 memory)with(identif$7 indicat$3 I : : ! : 
i ! i determin$3) i ! ! i ! 

I S26 i,,,',,,,,,,_ 39 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR i,,,',,,,,,,_ ON ; 2015/01/21 i I ! resend$3)near2((packet block group I USPAT i i 13:58 : 
i ! set package chunk frame)near2 I i i ! 
I ! type)near2(first original primary I i I,, I,, 
I ! second$3)with(buffer stor$3 I j 

I : ! memory)with(identif$7 indicat$3 I : : i : 
i ! i determin$3) i ! ! i ! 

i[S27 iDil("5524116").RIJ. i u&RSPUB;i~ i[oFF i2015/01121i 
i ! i i USPAT l .................... ...l 114·27 ! 

i[S28 i□i1(14/075194) .APP. i U&R3PUB; i~ i[oFF i 2015/01/21 i 
i ! i i USPAT l .................... ...l 114-29 ! 

i[S29 i□if (14/081469) .APP i U&R3PUB; i~ i[oFF i 2015/01/21 i 
i ! i[ i USPAT l ____________________ __j 114·31 ! 

IS3o i4 iS2 and (transmi$5transceiv$3 !U&PGPUB;ioR ioN ;20~5/01/21i 
I : ! retransmi$5 resend$3)with( (packet I USPAT : : ! 14:33 : 
I : i block group set package chunk I : : i : 
I : I frame)near3 type)with(first original I : : ! : 
I : ! primary second$3)with(buffer stor$3 I : : ! : 
I : i memory)with(identif$7 indicat$3 I : : ! : 
I ! i determin$3) i ! ! i ! 

i[S31 i[20962 i[packet near2 identifier i ~~p~PUB;i~_i[ON i ~~~;~01/21 i 

r2 i□9 i S31 with(transmi$5 transceiv$3 I U&PGPUB;i□R rN i 2015/01/2,i I : i retransmi$5 resend$3)with((packet I USPAT : : ! 14:51 : 

I l .................. 1~;~=~=~~~*:~~~%~~~~inal I I ! .............. l I 
I S33 : 389 ! (transmi$5 transceiv$3 retransmi$5 I US-PGPUB;: OR : ON i 2015/01/21: 
I : ! resend$3)with((packet block group set I USPAT : : ! 14:57 : 
I : ! package chunk frame)near2 I : : ! : 
I : i type)near2(identif$7 indicat$3 I : : i : 
I : ! determin$3)with(buffer stor$3 I : : ! : 
! ____________ _] ________________ _! memory)__ ____________________________________________________________________ I ------------------------ j _______________________ _] --------------·-- i ------------------------ j 
11S34 :[129524 !!(Quality near2 Service 00S) I US-PGPUB;:~~2015/01/21: 
I : i I USPAT l_ ____________________ J ________________ J 15:00 : 

11S35 i[75 i1S33 and S34 I ~~P~UB;j~j[oN I ~~~5601121 j 

iEJ~ ~~~~,:~,;~~~.~~)~!,,~~~d((~~r j ~;;,~~'ir==JEJ ;~1g~~1121j 
!S37 !1301 i(transmi$5transceiv$3retransmi$5 !US-PGPUB;!OR !ON !2015/01/21! 
i i ! resend$3)with((packet block group set I USPAT i i i 15·06 i 

I I 1 ~:.:;i~i~:ir~~f ;~t I I I I . I 
I ____________ : --------------·-- j memory) ___________________________________________________________________ J ----------------------·--: ------------------------: _________________ j --------------------------: 
l[S38 :~[S36 and S37 I US-PGPUB;:~~2015/01/21! 
I :L_ _____________ J I USPAT :L_ _____________________ JL ______________ J 15: 07 i 
ir-!1 i1 , ii :1 i . 
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I ~9 84 I ~;u~l~~~Ei~l:~~~::e:i~·!I;:7 I ~~~AJB;i',,,,,,,,,,, OR 1,,,,,,,,,,,, ON I ~~~i601/21 I 
! indicat$3 determin$3)and(transmi$5 i i i 
i transceiv$3 retransmi$5 i i i 
! resend$3)with(packet block group set I i i 
I package chunk)near2(video voice data I I i 

__________________ i information_ bit $1) ------------------------------------------------- i ------------------------ 1 _______________________ _; _________________ i ------------------------ j 

i 1,,,,,,,,,,,,,, 7 I ~~uh)l~ia~;(~~l;~~!~~3~~a~~((e~~~~w I ~~p~UB;I OR 1,,,,,,,,,,,,,, ON I ~~~;~01/211 i ! data bit loss)near2 rate)same(identif$7 i : i i 
I ! indicat$3 determin$3 I j i i 
I ! I D)same(transmi$5 transceiv$3 i : I,,,,, I,,,,, I ! retransmi$5 resend$3)with(packet I : 
I i block group set package I j 

I : ! chunk)near2(video voice data i : : i : 
i : i information bit$1) i : : i : 

1IS41 iDil(10/696507).APP. I u&PGPUB;i~i[oFF i 2015101121 i 
i i i i USPAT l_ ___________________ ___j i 17:01 i 
1IS42 i□il(10/901940).APP. I U&PGPUB;i~iI0FF !2015/01/21i 
i i i i USPAT l ____________________ ___j t 17'03 i 

1S43 '4 i(Qualitynear2Service !U&PGPUB;:oR :oN ;20~5/01/21: 
I ! QOS)with(identif$7 indicat$3 I USPAT j j I 17: 14 j 
I ! determin$3)with(packet block group set! : : ! : 
i i package chunk) near2(video voice data I : : ! : 
I ! information bit$1 )same(low i : : i : 
I ! high)near3(delay late$3)same((error I : : i : 
i i data bit loss) near2 rate) i i i i i 
IS44 :201 i(Oualitynear2Service iu&PGPUB;ioR ioN ;2015;01121i 
I : ! QOS)with(identif$7 indicat$3 I USPAT : : ! 17: 16 : 
I : ! determin$3)with(packet block group set! : : ! : 
i : i package chunk) near2(video voice data I : : ! : 
I : I information bit$1 )same(low high delay I : : ! : 
i : i late$3)same( ( error data bit loss) near2 I : : ! : 

! ____________ _] _________________ ! rate)------------------------------------------------------------------------------- i ------------------------ j _______________________ _] _________________ i ------------------------ j 

I1.~~----1r~-~~~-------11.~-~-~:-~~~:-~~'.~_: ____________________________________________________________ 1 ~~p~-~-~; 1e~ _________________ 1r~-~------------ 1 ~~ ~:~~~:-~_
1
1 

IIS46 1[967 II714/749.ccls. I ~~P~PUB;Ir==1[0N I ~~~;~01/211 

iIS47 iC_iIS44 and S45 I ~~p~PUB;ir==i[ON I ~~~;~01/21 j 

1IS48 iDiIS44 and S46 I U&PGPUB;i~~2015/01/21i 
i i i i USPAT l ____________________ ___]L_ ______________ J 17·32 i 

i S49 i 16 ; ("20010025239" I "20030133462" I I U&PGPUB;i OR i OFF i 20~ 5/01/21 i 
I : i "20040072541" I "20050141480" I I USPAT; : : i 17:34 : 
I i i "20060002465" I "20060095944" I i USOCR i i i i 
I : i "20060168133" I "20010009015" I I : : i : 
I : i "20010211339" I "20080101476" I I : : i : 
I i i "20080225983" I "2009003461 O" I I i i i i 
i : i "6856756" I "7292553" I "7706384" I I : : i : 
i i i "7782779") PN i i i t i 

r□ i□5 i (Customer ~it~ Premises)and(digital I U&PGPUB;i□R rN i2□15/01/21i 
I : !withsignalwithprosessorDSP)and !USPAT; : : !17:59 : 
i : i (integrated with ciruit ASI C)and I USOCR : : ! : 
i i i linecard i i i i i 

i[ss1 if 185383 ilpacket$1 near2 $2transmi$5 i U&PGPUB;i~ i[ON i 2015/01/22i 
i i i i USPAT l ____________________ ___j t 09 · 06 i 

ii™ iI1 □7 il(Quality near2 Service i US-PGPUB;irR ilON i 201s101122i 
i : i OOS)same((packet block group set i USPAT : : i 09:09 : 
; ; ~ t ; ; ~ ; 
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I payload frame) near2 i 
! type)same(identif$7 indicat$3 i 
! determin$3)same(video voice data i 
! information bit$1 )same(low high delay I 

I : ! late$3)same( ( error data bit loss) near3 i : : i : 

! _____________ : ________________ J rate) ______________________________________________________________________________ ! -------------------------: -------------------------: ___________________ i --------------------------: 
IIS55 !~IS51 and S54 I U&PGPUB;i~~ 2015/01/22! 
i l_ ______________ _J I USPAT l_ _____________________ J ________________ J 09·09 i 

i[S56 il1771ss1 same S54 i U&FGPUB;i~ i[ON i 2015;01122i 
i l_ ______________ _J I USPAT l_ ____________________ ___l i 09·09 i 

i S57 ' i (Quality near2 Service QOS)same(first I U&PGPUB;i OR i ON i 20~5/01/22i 
I ! original primary)near3((packet block I USPAT : : ! 09:24 : 
I i group set payload frame) near2 I : : i : 
I I type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : i : 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I __________________ irate) ________________________________________________________________________________ ! _________________________ : _________________________ : ___________________ ! __________________________ : 

I S58 6 ! (Quality near2 Service QOS)and(first I U&PGPUB;: OR : ON [ 2015/01/22\ 
I ! original primary)near3((packet block I USPAT : : i 09:27 : 
I ! group set payload frame) near2 I : : i : 
I i type)same(identif$7 indicat$3 I : : i : 
I I determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : ! : 
I i late$3)same( ( error data bit loss) near3 I : : ! : 
! ________________ j rate) ______________________________________________________________________________ __!------------------------- i ------------------------ i _________________ j -------------------------- i 

I S59 15 i (Quality near2 Service QOS)and(first I U&PGPUB;! OR : ON i 2015/01/22! 
I ! original primary)with( (packet block I USPAT i i i 09:27 i 
i ! group set payload frame)near2 I i i i i 

I I ~f o~~~[!l!;;1~ef l~;~;ig~•i.1ay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! __________________ ! rate) _______________________________________________________________________________ I _________________________ : ________________________ : __________________ i __________________________ : 

I S62 : 19 i (first original primary)near2((packet I U&PGPUB;i OR : ON i 2015/01/22! 
I : i block group set payload frame)near2 I USPAT : : i 09:42 : 
i i ! type)near2(identif$7 indicat$3 i i i i i 
I ! ! determin$3)and(Quality near2 Service I ! ! ! ! 
I : ! 00S)same(video voice data information! : : i : 
I : ! bit$1 )same(low high delay I : : i : 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 
! ____________ _: ________________ J rate) ______________________________________________________________________________ ! ________________________ _: ________________________ _: ___________________ i _________________________ _: 

IIS63 :11250 !IH04L1/1809.cpc. I U&PGPUB;:~~2015/01/22: 
i i i i USPAT l_ _____________________ J ________________ __j 09·50 i 

i[S64 i[2991 i1H04L1/1812.cpc. i U&FGPUB;i~ i[ON i 2015/01/22; 
i i i i USPAT l_ ____________________ __j i 09·50 i 

i[S65 if 2252 ir HD4L 1 / 1887. cpc. i U& FGPUB; i~i[ON i 2015/ 01 / 22i 
i i i[ i USPAT l ____________________ __j i 09·51 i 

i[S66 if 1569 ilH□4L1/1819.cpc i U&FGPUB;i~i[ON I 2015101122i 
i i i[ i USPAT l ____________________ __j i 09·51 i 

i[S67 i[2107 ir H04l2001 /0093 cpc i U&FGPUB;i~i[ON I 2015/01/22; 
i i i[ I USPAT l""""""""""__j i 09:51 i 

i[s71 i[3□61 ilH□4L1215601 cpc i U&FGPUB,i~i[ON i2015101122i 
i i i[ I USPAT l""""""""""__j i 10:02 i 

i[s72 i□i[S54 and S63 I US-PGPUB;i~i[oN i2015;01122i 
I i i I USPAT l_ _____________________ _j i 10: 03 i 

![S73 i□l[S54 and S64 I US-PGPUB;i~~ 2015;01122i 
I i i I USPAT l ______________________ J ________________ J 10: 04 i 

ir-!1 II , ii :1 i . 
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![S74 :[J!lS54 and S65 I U&PGPUB;l!OR :~ 2015/01/22! 
I i I I USPAT i l ............... J 10:04 i 
ifS?ri□ilS54 .. and .. S66 .............................................................. ! U&PGPUB; i~~ 2015/01/22i 

IL .......... .! I I USPAT l ....................... J ............... J 10:04 i 

il~7~Jro ............. il~~an~~7 i ~~~~B;j[~~ J[ON i ;~1g~~1;22j 

11.~~~ .... 1r ~.~.~~········ 11_~~.~.~~.~:~~~.:~~~: .................................................... 1 ~~p~·~·~·; 1e~ ................. 1r~~············ 1 ~~ ~ 15~ ~~:.~~ 1 

11S78 1[1222 IIH04L47/6215.cpc. I ~~P~UB;1r==1[0N I ~~\5~01/221 

i1S79 iC.i1S54 and S77 I ~~p~UB;ir==i[ON l~~\5~01/22i 

11sso i□l,S54 and S78 I U&PGPUB;i~~ 2015;01122i 
i i i i USPAT l .................... ...JL .............. J 10-14 i 

r83 r57 ; packet$1 near2 $2transmi$5 i U&FGPUB;i□R rFF i 2015/01/22i I : I with(second$3 near2 I USPAT : : I 11 :44 : 
I : I packet)with(stor$3 retain$3)with(buffer I : : I : 
! ............ .1 ............... J memoryt .................................................................... I ........................ j ........................ ] ................. l ........................ j 
lS,34 'Do I packet$1 near2 $2transmi$5 I U&PGPUB;:DR rFF I 2015/01/22! 
I : I with(second$3 near2 I USPAT : : I 11 :45 : 
I : I packet) near2( stor$3 I : : l : 
1 ............ : ................. j retain$3)near2(buffer .. memory) ................. J ......................... : ........................ : ................ .J .......................... : 

IUD ~:=~~~~~;i;~;'.~~~!1::,~:h
0
::::)J ~~~PUB;I□□ ;~1~011221 

I S89 1 I (Quality near2 Service I U&PGPUB;: OR : ON I 2015/01/22! 
I I QOS)with(identif$7 indicat$3 I USPAT : : I 13:40 : 
I I determin$3)with((packet block group I : : I : 
I I set)near type)near(second$3)and(video I : : I : 
I I voice data information bit$1 )same(low I : : I : 
I I high delay late$3)same( ( error data bit I : : I : 
I I loss) near2 rate) I : : i : 

!S90 393 i"5524116" "5663910" "5898698" U&PGPUB;.OR .ON i2015/01/22i 
I !"5983382" "6098188" "6775320" USPAT l17:51 : 
I I "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I 1"1200192" "7164654" "7174493" 
I I "7519124" "7600172" "7657818" 
I I "7764595" "7782758" "7831890" 
I I "7844882" "7836381" "8074138" 
I I "8149904" "8276048" "8335956" 
I I "8407546" "8468411" "8495473" 
I I "8595577" "8601126" "8645784" 
I 1200110014952 
I S92 .................. 1 ("5524116" I "5663910" I "5898698" I 

I I "5983382" "6098188" "6775320" 
I I "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I I "1200192" "7164654" "7174493" 
I 1"1519124" "7600112" "7657818" 
I I "7764595" "7782758" "7831890" 
I 1"7844882" "7836381" "8074138" 
I I "8149904" "8276048" "8335956" 
I I "8407546" "8468411" "8495473" 

i U& PGPUB· i OR 
I USPAT ': 

l 2015101122: 
l17:55 i 

I : I "8595577" "8607126" "8645784" "i : : i : 
I : i 200110014962").PN. I : : I : r· in3 I ("20020087710" I .. 20020126675 .. I , U&PGPUB;inR inN I 2015/01/22i 
I : I "20020154600" I "20030067877" I USPAT : : I 18:01 : 
I : I "200310076870" I " 20040114535" I : : I : 
i ; ~ ; ; ~ ; 
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!"2004/0148552" I" 20040196786" I ' 
i "20040203455" I " 20050180323" I " i 
i 20060092871 " I "200610236045 " I I 

i : I "20070198898" I " 20010263528 " I i : : I : 
i i i "20080212582 " I "20100061376").PN. I i i I i 
l[S95 i~IS92 or S94 I U&PGPUB;i~~ 2015/01/22i 
i t .............. Jl I USPAT t ..................... J ................ J 18·03 i 

i[S96 id[S93 and S95 i ~~~PUB;id[ON i ~~1~01122j r i□o i S95 and (Quality near2 Service I U&PGPUB;i□R ilON i 2015/01/22i I : ! 00S)and((packet block group set I USPAT : : i 18:06 : 
I i I payload frame) near2 I i i I i 
I j i type)same(identif$7 indicat$3 I j j ! j 
I i I determin$3) i i i i i r i□1 ! S95 and (Quality near2 Service I U&PGPUB;i□R ION i 2015/01/22i I : ! 00S)and((packet block group set I USPAT : : ! 18:11 : 
I : ! payload frame) near5 I : : ! : 
I : i type)same(identif$7 indicat$3 I : : ! : 
I i I determin$3) i i i i i r i□7 I (packet adj transfer adj mode adj i U&PGPUB;i□R i[ON i2015/01/22i 
I : ! transmission adj convergence PTM-TC I USPAT : : I 19:13 : 
I i I PTMTC PTM adj TC) I i i I i 

i[S100 i[1614 i[714/776.ccls. i ~~P~UB;ir==_i[OFF i ~~~i~01/23i 

![S101 i[185383 llpacket$1 near2 $2transmi$5 I U&PGPUB;i~i[oN i 2015/01/23i 
I i I i USPAT l .................... ...J i 10:25 i 

I S102 i 107 I (Quality near2 Service ! U&PGPUB;i OR i ON ; 2015/01/23i 
I : i QOS)same((packet block group set I USPAT : : i 10:25 : 

I I I ~~?~iii~g~ef l~;~;ig;•i.1ay I I I I I 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 

! ............. : .................. !rate) ............................................................................... I ......................... : ........................ : .................. I .......................... : 
11s103 :~1s101 and s102 I U&PGPUB;:~~ 2015/01/23: 
I t ............. J I USPAT 1. ..................... 1 ............... J 10:25 : 

11s104 i□11s100 and s102 I U&PGPUB;i~~2015;01;23i 
i i i i USPAT l .................... ...JL. .............. .J 10·26 i 

i1s105 :0;1~ 00 and S103 i US-PGPUB;i~ i[ON I 2015/01 /23i 
i i i I USPAT 1 .................... ...1 i 10 · 26 i 
I S106 '0 ; S100 and (Quality near2 Service I US-PGPUB;: OR i ON ; 20~5/01/23: 
I i QOS)and((packet block group set I USPAT : : i 10:26 : 

I I ~~~~iii~g~ei11;~;ig;•i.1ay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I .................. !ratet ............................................................................ .J ........................ .i ........................ .i .................. J ......................... .i 
I S107: 368 ! (packet block frame set I US-PGPUB;: OR : ON i 2015/01/23: 
I : ! group)near3(second$3 next another I USPAT : : ! 14:33 : 
I : ! other)with(stor$3 retain$3 I : : ! : 
I : I accumulat$3)with(buffer memory I : : ! : 
I : i storage)with(retransmi$5 re-transmi$5 I : : ! : 
I : i resend$3 re-send$3) I : : I : 

rOB i.n9 ! (packet block frame set US-PGPUB;i.nR i.lON 12015/01/23i. I : ! group)near3(second$3 next another USPAT : : I 14:34 : 
I : I other)with(stor$3 retain$3 : : ! : 
I : ! accumulat$3)with(buffer memory : : I : 
I : I storage)near2(retransmi$5 re- : : ! : 
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!L ________ J --------------·--!It ransm i$5 _resend$3. re-send$3) ----------------·-- IL _____________________ JI ______________________ J --------------·--H ________________________ j 
I S109 I (packet block frame set I U&PGPUB;i OR : ON i 2015/01/23! 
I I group)near3((second$3 next another I USPAT : : l 14:34 : 
i j other)near2 type)with(stor$3 retain$3 i i i i i 
I j accumulat$3)with(buffer memory I ! ! ! ! 
I j storage) near2(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 

I S110 : 232 l(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/23i 
I : j sector)with(packet block frame set I USPAT : : j 14:39 : 
I : i group)near3(second$3 next another I : : j : 
I : I other)with(identif$7 indicat$3 I : : j : 
I : i determin$3)with(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S111 . 93 , (head$3 field portion I U&PGPUB;. OR . ON , 2015/01/23i 
I sector) near3(packet block frame set I USPAT 14:50 : 
I group)near3(second$3 next another I : 
I other)with(identif$7 indicat$3 I : 
I determin$3)with(retransmi$5 re- I : 
I transmi$5 resend$3 re-send$3) I : 

I, s112I. 1s I. ~i ~~~AJB;I oR I,,,_ oN 1 ~j~Ea·1·1-23·1 
I : i other)near2 type)with(identif$7 I I I I 
I : I indicat$3 determin$3)with(retransmi$5 I : : i : 
i : i re-transmi$5 resend$3 re-send$3) I : : i : 

js113.22 i(head$3fieldportion !U&PGPUB;ioR ioN i2015;01;23i 
I j sector)with(packet block frame set I USPAT : : j 15:07 : 
I i group payload stream)with((second$3 I : : j : 
I j next another other)near2 I : : i : 
I j type)with(identif$7 indicat$3 I : : j : 
I j determin$3)with(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I : : i : 

Is114 44 l(head$3fieldportionsector)and(packet!EPO;JPO :OR :ON j2015/01/23: 
I j block frame set group payload I : : j 15: 10 : 
I j stream)and(second$3 next another I : : j : 
I j other type)and(identif$7 indicat$3 I : : j : 
I i determin$3)and(retransmi$5 re- I : : j : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S115: 41 j (head$3 field portion sector)and(packeti EPO; JPO : OR : ON ! 2015/01/23: 
I : j block frame set group payload I : : j 15: 11 : 
I : j stream)and(second$3 next another I : : i : 
I : j other type)same(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S116 40 l(head$3 field portion sector)and(packet I EPO; JPO : OR : ON j 2015/01/23: 
I j block frame set group payload I : : j 15: 11 : 
I i stream)same(second$3 next another I : : j : 
I ! other type)same(identif$7 indicat$3 I : : j : 
I i determin$3)and(retransmi$5 re- I : : j : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S117 : 38 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/23: 
I : j sector)same(packet block frame set I : : j 15: 11 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other type)same(identif$7 I : : ! : 
I : j indicat$3 determin$3)and(retransmi$5 I : : j : 
I : i re-transmi$5 resend$3 re-send$3) I : : i : r 18 :.n3 I (head$3 field portionlEPO; JPO :.nR :.ION 12015101 /23:. I : i sector)same(packet block frame set I : : i 15: 11 : 
I : j group payload stream)same(second$3 I : : j : 
I : i next another other type)same(identif$7 I : : j : 
\ l ~ t l l ~ l 
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ll ............ 11 .................. ll~~~!~!~!:1$e~~~:~~~];~;-~~~~~~i5mi$
5

1L ...................... 11 ........................ 11 ................... 11 .......................... 1 
I S119 : 107 i (head$3 field portion sector)and(packet I USOCR; : OR : ON ! 2015/01/23: 
I : ! block frame set group payload I FPRS; : : j 15: 15 : 
I : ! stream)and((second$3 next another I DERWENT;: : i : 
I : ! other)near2 type)and(identif$7 11 BM_ TDB : : ! : 
I : ! indicat$3 determin$3)and(retransmi$5 I : : ! : 
I : i re-transmi$5 resend$3 re-send$3) I : : i : 

I S120 10 ! (head$3 field portion I USOCR; : OR : ON ! 2015/01/23: 
I i sector)same(packet block frame set I FPRS; : : ! 15: 15 : 
I ! group payload stream)same((second$3 I DERWENT;: : ! : 
I ! next another other)near2 I IBM_TDB : : ! : 
I i type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(retransmi$5 re- I : : i : 

I ................. j transmi$5_resend$3__re-send$3l__ ............... J ......................... : ........................ : ................ .J .......................... : 
I S121 57 ! (head$3 field portion I U&PGPUB;: OR : ON i 2015/01/26! 
I ! sector)same(packet block frame set I USPAT : : i 12:11 : 
I ! group payload stream)same((second$3 I : : i : 
I ! next another other) near2 I : : ! : 
I i type)same(count$3 identif$7 indicat$3 I · · ! · 
I ! determin$3)same(retransmi$5 re- I : : ! : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S122 27 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I ! sector)with(packet block frame set I USPAT : : ! 12:33 : 
I i group payload stream)with((second$3 I : : ! : 
I ! next another other) near2 I : : i : 
I ! type)with(count$3 identif$7 indicat$3 I : : i : 
I i determin$3 I i i i i 
I ! control$3)same(retransmi$5 re- I j j ! j 
I ................ J transmi$5 _resend$3 _re-send$3) .................. 1 ........................ .! ........................ .! ................... i ......................... .! 
1s123:2718 i(head$3fieldportion IU&PGPUB;:OR :ON !2015/01/26: 
I : i sector)with(packet block frame set I USPAT : : ! 12:33 : 
I : i group payload stream)with((second$3 I : : ! : 
I : i next another other)near2 I : : ! : 
I : i type)with(count$3 identif$7 indicat$3 I : : ! : 
1 ............ : ................. j determin$3 .. control$3) ...................................... ..! ......................... : ........................ : ................. ) .......................... : 
l[S1241158403 I (re1ransmi$5 re-1ransmi$5 resend$3 re-I US-R3PUB;l□R '[°N I 2015/01/261 
I : ! send$3)with(packet block frame set I USPAT : : ! 12:35 : 
I ............ : ................. j group_payload_ stream) .................................... J ......................... : ........................ : ................. ) .......................... : 
l[S1251[23 l[S123 with S124 I ~~p~PUB;1r:==J[ON I ~~~i~01/261 

i[S126 i[25 i[S123 same S124 i ~~p~PUB;ir==_i[ON i ~~~i~01/26i 

![S127 i~lS123 and S124 I US-PGPUB;i~~ 2015/01/26i 
I l. ............. J I USPAT l ....................... J ............... J 12: 35 i 
j S128. 25 i (retransmi$5 re-transmi$5 resend$3 re-I US-PGPUB;i OR i ON i 2015/01/26i 
I i send$3)with(packet block frame set I USPAT : : ! 12:42 : 
I i group payload stream)same(head$3 I : : i : 
I ! field portion sector)with(packet block I : : ! : 
I ! frame set group payload I : : i : 
I ! stream)with((second$3 next another I : : ! : 
I ! other)near2 type)with(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : i : 
I i control$4) I i i i i 
I S129 27 , (retransmi$5 re-transmi$5 resend$3 re-, US-PGPUB;i OR 'ON , 2015/01/26i 
I send$3)same(head$3 field portion USPAT : 12:43 : 

I,,, [~~t:rJi~:ir~l;:~:~,0:~d$
3 

1,,. 1,,. 
type)with(count$3 identif$7 indicat$3 
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!L ........ J ............... Jdetermin$3. control$4 t ...................................... IL ..................... l .................... J ................. H ........................ j 
I S130 77 I (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;: OR : ON j 2015/01/26: 
I I send$3)same2(head$3 field portion I USPAT : : j 12:46 : 
I j sector)with(packet block frame set I : : i : 
I j group payload stream)with((second$3 I : : j : 
I j next another other two) near2 I : : j : 
I j type)with(count$3 identif$7 indicat$3 I : : j : 
I i determin$3 control$4) I : : i : 

I S131 : 98 j (head$3 field portion I U&PGPUB;: OR : ON j 2015/01/26: 
I : i sector) near2(packet block frame set I USPAT : : j 13:22 : 
I : j group payload stream)near2((second$3 I : : j : 
I : j next another other) near2 I : : j : 
I : j type)near2(count$3 identif$7 indicat$3 I : : j : 
I : j determin$3 control$4) I : : i : 

!Ef=]r S1.24. and. S131""""""""""""""""""""""""""".J ~~p~UB; lr:=]E] ~~~:~01/261 

I S133: 1 i (head$3 field portion I EPO; JPO : OR : ON j 2015/01/26: 
I : j sector) near2(packet block frame set I : : j 13:32 : 
I i ! group payload stream) near2( ( second$3 I i i i i 
I j next another other) near2 I j 
I ;type) near2( count$3 identif$7 indicat$3 I j 
I , i determin$3 control$4) I , , i , 

I 8134 76 I ~~i:~t,~~~~o~'.~~/;~~~~~~nd(packeti EF<l; JPO !,,,,,,,, OR !,,,,,,,, ON I ~~~i~01/26i 
I i stream)and(second$3 next another I i i 

I j other type)and(count$3 identif$7 I I,, I,,_ 
I i indicat$3 determin$3 I 
I I control$4)and(retransmi$5 re- I : : i : 

I ................. j transmi$5. resend$3__re-send$3l__ ............... J ......................... : ........................ : ................ .J .......................... : 
I S135 74 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I j sector)same(packet block frame set I : : i 13:34 : 
I j group payload stream)and(second$3 I : : j : 
I j next another other type)and(count$3 I : : j : 
I i identif$7 indicat$3 determin$3 I i i i i 
I ! control$4)and(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S136 68 ! (head$3 field portion I EPO; JPO i OR i ON i 2015/01/26i 
I j sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)same(second$3 I : : j : 
I j next another other type)and(count$3 I : : j : 
I j identif$7 indicat$3 determin$3 I : : i : 
I j control$4)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S137 61 j (head$3 field portion I EPO; JPO i OR i ON i 2015/01/26i 
I j sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)same(second$3 I : : j : 
I i next another other type)same(count$3 I : : j : 
I i identif$7 indicat$3 determin$3 I : : i : 
I ! control$4)and(retransmi$5 re- I j j ! j 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S138: 52 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I : j sector)same(packet block frame set I : : j 13:34 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other type)same( count$3 I : : ! : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j I control$4)same(retransmi$5 re- I j j ! j 
I ............ .! ................ J transmi$5 _resend$3 .re-send$3) .................. 1 ........................ .: ........................ .! ................... i ......................... .! 
11S139 :.n4 I (head$3 field portion rPO; JPO :.rR :.ION 12015101 /26:. i : i sector)same(packet block frame set I : : i 13:34 : 
I : j group payload stream)same(second$3 I : : j : 
\ l ~ t l l ~ l 
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i next another other)same(count$3 i 
! identif$7 indicat$3 determin$3 i 

, ! control$4)same(retransmi$5 re- I , , , , 
i ! transmi$5 resend$3 re-send$3) I i i ! i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

I S140 28 ! (head$3 field portion ! U&PGPUB;: OR : ON i 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT : : ! 13:39 : 
I ! group payload stream)near2(second$3 I : : ! : 
I ! next another other)near2(count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I : : ! : I I control$4)with(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S141 73 I (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I i sector) near2(packet block frame set I USPAT : : ! 14:03 : 
I ! group payload stream)near2(second$3 I : : i : 
I ! next another other)near2(count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)same(retransmi$5 re- I j j ! j 
!, _____________________________ J transmi$5 _resend$3 _re-send$3) __________________ ! ________________________ _: ________________________ _: ___________________ ! _________________________ _: 

I S142 17 ! (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT · · ! 14:08 : 
I i group payload stream)near2(second$3 I ! : 
I ! next another other) near2( ( cou nt$3 I ! : 
i i identif$7 indicat$3 determin$3 I i : 
I ! control$4)near2 I ! : 
I ! sequen$4)same(retransmi$5 re- I : : i : 
I ! transmi$5 resend$3 re-send$3) I : : ! : 

I S143 42 ! (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;i OR i ON I 2015/01/26i 
I ! send$3)with(head$3 field portion I USPAT : : ! 14:22 : 
I ! sector)with(packet block frame set I : : ! : 
I ! group payload stream)with(second$3 I : : ! : 
I ! next another other)with(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : i : 
I ! control$4)with(exclude$3 or separate$3I : : ! : 
I ! or avoid$3 or discard$3 or remov$3) I : : i : 
I S144: 20 ! (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;: OR !,',,,,,,,,,,,, ON ! 2015/01/26! i ' i send$3)with(head$3 field portion I USPAT : i 14:35 i 
I l ! sector)with(packet block frame set I : i i 
I i ! group payload stream)with(second$3 I : i i 

I I I ~~x~t~;~\~~ic~\~~);tt=r~~~;~$
3 I I I I 

I : ! control$4)with( exclud$3 or avoid$3 or I : : ! : 
i i i discard$3) i i i i i 

il~,~~j[ 1 1 ~~1 il3~0/38~ ~I~ i ~;~~B; j[~~ j[ON i ;~1g~ ~1/26j 
IIS146 ![2182 !I370/394.ccls. I U&PGPUB;i~~ 2015/01/26! 

I i i I USPAT t"""""""""""l"""""""J 16:08 i I S147 i 23 i (head$3 field portion I U&PGPUB;i OR i ON ! 2015/01/26i 
I : ! sector)with(packet block frame set I USPAT : : ! 16: 10 : 
I : ! group payload stream)with( (second$3 I : : ! : 
I : i next another other)near2 I : : ! : 
I : ! type)with(count$3 identif$7 indicat$3 I : : i : 
I : ! determin$3 control$4)with(retransmi$5 I : : ! : 
I : ! re-transmi$5 resend$3 re-send$3) I : : ! : 

i[S148 i□![S145 and S147 I U&PGPUB;i~~ 2015/01/26i 
i i i[ I USPAT i[__ _____________________ __:l ________________ J 16·10 i 

i[S149 icJ1~46 and S147 i ~;j,~B;id[ON i ;~'i601/26i 

r5□ in3 i("5524116" I "5663910" I "5898698" I , US-PGPUB;inR ilON i2015/01/26i 
I : i "5983382" I "6098188" I "6775320" I USPAT : : ! 18: 15 : 
I : ! "6778589" I "6337877" I "6496481" I : : i : 
; ; ~ ; ; ~ ; 
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l "6707822" "6778596" "6826589" i 

i "7200792" "7164654" "7174493" i 
i "7519124" "7600172" "7657818" i 

I ::i!~i~i:: ::~ii~~;:: ::i!i~ii:: I 
i "8595577" "8607126" "8645784" "i , , i , 

................ J 2001 I 001.4962") .. PN ........................................... J ......................... j ........................ j ................. J .......................... j 
I S151 : 13 I ("20020087710" "20020126675" I I U&PGPUB;: OR : ON I 2015/01/26: 
I : I "20020154600 " "20030067877 " I I USPAT : : i 18: 15 : 
I : i "200310076870" " 20040114535 " I I : : i : 
I : !"200410148552" "20040196786" I I : : i : 
I : i "20040203455" I " 20050180323" I " I : : i : 
I : i 20060092811 " I "200610235045 " I I : : i : 
I : i "20010198898" I " 20010263528 " I I : : i : 
I : i "20080212582 " I "20100061376").PN. I : : i : 

11S1521[46 11S150 or S151 I ~~p~UB;1r==1[0N l~~\5~01/261 

i1S153 i□8 i S152 and (retransmi$5 re-transmi$5 I U&PGPUB;i□R iLJN ! 2015/01/26i 
I : ! resend$3 re-send$3)with(packet block I USPAT : : ! 18: 16 : 
! _____________ : __________________ ! frame _set _group _payload _stream) ________________ I _________________________ : ________________________ : __________________ i __________________________ : 

1S154 33 !("5524116" I "5663910" I "5898698" I IU&PGPUB; OR ON !2015/01/27: 
I i "5983382" "6098188" "6775320" I USPAT i 10:45 : 
I i "6778589" "6337877" "6496481" I i : 
I i "6101822" "6778596" "6826589" I i : 
I i "1200192" "7164654" "7174493" I i : 
I !"1519124" "7600112" "7657818" I i : 
I i "7764595" "7782758" "7831890" I i : 
I !"7844882" "7836381" "8074138" I i : 
I i "8149904" "8276048" "8335956" I i : 
I i "8407546" "8468411" "8495473" I i : 
I i "8595577" "8601126" "8645784" ,, I i : 
I I 200110014962").PN. I I : 

I S155: 13 i ("20020087710" "20020126675" I I U&PGPUB;: OR :,',,,,,,,,,,,,, ON l 2015/01/27: I i i "20020154600 " "20030067877 " I I USPAT i i 10:45 i 
I : i "200310076870" " 20040114535 " I I : 1 

' 

I : i "200410148552" ,, 20040196786 ,, 1 I : i : 
I : i "20040203455" I " 20050180323" I " I i I,,, I,,, 
I : i 20060092811 " I "200610235045 " I I : 
I : i "20010198898" I " 20010263528 " I I : : : : 
I j i "20080212582 " I "20100061376").PN. I j j i j 

l□E=]IS1,54 _ or_ S1,55 ----------------------------------------------------------- I ~~p~UB; jr:=JEJ ~~~;~ 01 /271 

1S157 28 IS156and(count$3identif$7indicat$3 !U&PGPUB;:OR :ON !2015/01/27: 
i i determin$3 control$4 I USPAT : : i 10:46 : 
I I sequen$4)same(retransmi$5 re- I j j ! j 
I i transmi$5 resend$3 re- I : : i : 
I ! send$3)same(packet block frame set I : : i : 
I i group payload stream) I : : ! : 

1S158:23 !S156and(count$3identif$7indicat$3 !U&PGPUB;:OR :ON !2015/01/27: 
I i i determin$3 control$4 I USPAT i i i 10:47 i 
I j I sequen$4)with(retransmi$5 re- I j j I j 
I : i transmi$5 resend$3 re- I : : i : 
I j i send$3)with(packet block frame set I j j I j 
I : i group payload stream) I : : i : 

r59 '.no 1S156 and (count$3 identif$7 indicat$3 U&PGPUB;:.nR :.nN !2015/01/27:. i : i determin$3 control$4 USPAT : : i 10:59 : 
I j I sequen$4)same(retransmi$5 re- j j ! j 
I : i transmi$5 resend$3 re- : : i : 
I j I send$3)same(packet block frame set j j I j 
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ll II llgroup payload stream)same ( quality II !I I[ !I ! 
I : I near2 service QoS) i : : i : 

i S160 . 46 i (''8850089" "4792753" "4807224" I U&PGPUB;. OR . ON i 2015/01/27i 
i i "4905225" "4914653" "4970714" i USPAT i 14:01 i 
I I "5339313" "5404353" "5430738" I I : 
I I "5555266" "5664091" "5875292" I I : 
I I "5905120" "6012126" "6013180" I I : 
I I "6112983" "6278718" "6416471" I I : 
I 1"6493318" "6701370" "6728878" I i i 
I I "6741554" "6763030" "6772375" I I : 
I 1 "6788704" "1149192" "7277390" I I : 
I i "7296204" "7346701" "7376426" I I : 
I 1"1412338""7450599""7596091" I I : 
I I "1593010" "7701846" "7787368" I I : 
I I "1821933" "7849208" "7885264" I I : 
I 1"7969901" "8023417" "8077601" I i i 
I I "7885264" "7969901" "8023411" I I : 
I I "8077601" "8151155" "8156407" I I : 
I I "8228917" "8291034" ).pn. I ! I 
I S1 61 42"""""'"j (·';4766.591·;;--;;544485·6;;--;;572·7·1·49·;,""""""'"i U& PGPUB; OR ON""""""i 201.5/01'i'2'i'I 
I iRE36182"6005851""6021177" IUSPAT 114:01 i 
I 1"6185427" "6278921" "6438585" I 
I I "6477595" "6556582" "6101151" I 
I I "6765891" "7058387" "706861 0" I 
I I "1099339" "1103313" "1116640" I 
I I "1221268" "7260399" "7293289" I 
I I "1328036" "7356614" "7395347" I 
I I "1403514" "7593428" "7609747" I 
I i "7639641" "7686520" "7734253" I 
I I "7839824" "7945206" "8013132" I 
I I "8024481" "8040911" "8045501" I 
I I "8060419" "8060681" "8077102" I 
I I "7945206" "8013732" "8024481" I 
I I "8040911" "8045501" "8060419" I 
I I "8060681" "8017702" "8149783" I 
I ................. j ,, 8160000" __ .. 8228924" __ l. pn ........................... J 
I S162: 8 I S160 and (head$3 field portion I U&PGPUB;: OR !,',,,,,, ON i 2015/01/27i I i I sector)with(packet block frame set I USPAT i I 14:02 i 
I ! I group payload stream)with(count$3 I j I,,_ I,, 

I : i identif$7 indicat$3 determin$3 i : 
I j I control$4 sequen$4)with(retransmi$5 I j i i i 
I ............ .! ................ J re-transmi$5_ resend$3 __ re-send$3)__ __________ 1 ........................ .! ........................ .! ................... i ......................... .! 
I S163 0 I S161 and (head$3 field portion I U&PGPUB;: OR : ON I 2015/01/27: 
I i sector)with(packet block frame set I USPAT : : I 14:02 : 
I ! group payload stream)with(count$3 I : : I : 
i i identif$7 indicat$3 determin$3 I i i i i 
I ! control$4 sequen$4)with(retransmi$5 I : : ! : 
I ................. j re-transmi$5 _resend$3 _ re-send$3) .......... J ......................... : ........................ : ................ .J .......................... : 
1s164:2 IS161and(head$3fieldportion !U&PGPUB;:OR :ON !2015/01/27: 
I i I sector)same(packet block frame set I USPAT i i i 14:04 i 
I : I group payload stream)same( count$3 I : : I : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j ! control$4 sequen$4)same(retransmi$5 I j j ! j 
I ............ .! ................ J re-transmi$5__resend$3 __ re-send$3)__ __________ 1 ........................ .! ........................ .! ................... i ......................... .! 

1/27/2015 2:06:12 PM 
C:\ Users\ oalshack\ Documents\ EAST\ Workspaces\ 14159125.wsp 

file:///CI/U sers/oalshack/Documents/e-Red%20Folder/l 4159125/EASTSearchHistory. l 4159125 _Accessible Version.htm[ l/27 /2015 2:06: 16 PM] 
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Application Number 14/159, 125 
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STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, Osman M 

Sheet I 1 I of I 1 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
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Application No. Applicant(s) 

Applicant-Initiated Interview Summary 
14/159, 125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

All participants (applicant, applicant's representative, PTO personnel): 

(1) OSMAN ALSHACK. (3)Samir Rizk CPrimar'i.. Examiner/. 

(2) Pierre Vital CSPE/. (4)Jason Vick CReq. No.45.285/. 

Date of Interview: 04/08/2015. 

Type: □ Telephonic □ Video Conference 
IZI Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: □ Yes IZI No. 
If Yes, brief description: __ . 

Issues Discussed D101 D112 D102 1Z1103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 106. 

Identification of prior art discussed: Reference Plamnndon et al. CUS. PN.2007/0206221 i & Yoshimura et al.CUS.PN. 
2002/0126675/ . 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Ae.eJicant's attorne'f_ brief/'f_ exe_lained the claimed invention. and discussed the reference Plamondon et al. CUS. 
PN.2007/02062211- The ae_e_licant's attorne'f_ argued the reference Plamondon does not teach the two different t'f_e_e of 
g_ackets. Examiner g_ointed out that g_araqrag_h [000Bl of Plamondon teaches the two different g_ackets. Also. the 
ae_e_licant's attorne'f_ argued the same reference does not teach the limitation of "wherein the first and second t'f_e_es of 
g_acket comg_rise a header field that indicates whether a transmitted g_acket is a first t'{__g_e of g_acket or a second t'{__g_e of 
e_acket". Its ae.e.ears that the reference does not teach this limitation. However. the Examiner will review the cited 
references. ug_date the search. and reconsider ug_on filling of arguments and/or amendment. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/OSMAN ALSHACK/ /ALBERT DECADY/ 
Examiner, Art Unit 2112 Supervisory Patent Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary PaperNo.20150408 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 393 of 739

Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1 .135. (35 U .S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Application No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

~ Group Art Unit: 2112 

~ Examiner: ALSHACK, Osman M. 

~ Confirmation No.: 3369 

) 
) 

For: PACKET RETRANSMISSION AND MEMORY SHARING 

AMENDMENT AND RESPONSE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Madam: 

Applicant submits this Amendment and Response to address the Office Action having a 

mailing date of February 6, 2015. Please credit any overpayment or charge any underpayment to 

Deposit Account No. 19-1970. 

Please amend the above-identified patent application as follows: 

Amendments to the Claims are shown in the listing of claims which begins on page 2 of 

this paper. 

Remarks begin on page 5 of this paper. 

1 Attorney Docket No.: 6936-57-PUS-CON-3 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1-105. (Cancelled) 

106. (Currently Amended) A method of packet retransmission, in a transceiver, 

compnsmg: 

transmitting, by the transceiver, a first type of packet; and 

transmitting, bv the transceiver, a second type of packet, 

wherein the first type of packet is stored in a retransmission buffer after transmission and 

the second type of packet is not stored in a retransmission buffer after transmission, 

wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the first type of packet comprises a sequence identifier (SID) 

that is incremented after the first type of packet is transmitted and the header field of the second 

type of packet does not comprise the SID of the first type of packet. 

107. (Previously Presented) The method of claim 106, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

108. (Previously Presented) The method of claim 106, wherein the method is 

performed in a linecard that is operable to transport video. 

109. (Previously Presented) The method of claim 106, wherein the method is 

performed in a customer premises modem that is operable to transport video. 

2 Attorney Docket No.: 6936-57-PUS-CON-3 
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110. (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one digital signal processor. 

111. (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one ASIC (Application Specific Integrated Circuit). 

112. (Currently Amended) The method of claim 106, wherein the first type of packet 

comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codewords. 

113. (Currently Amended) The method of claim 106, wherein the first type of packet 

comprises one or more ATM (Asynchronous Transfer Mode) cells. 

114. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more Reed Solomon codewords. 

115. (Currently Amended) The method of claim 106, wherein the first type of packet is 

a low-PER {Packet Error Rate) packet and the second type of packet is a low-latency packet. 

116. (Previously Presented) A transceiver operable to transmit a first type of packet 

and to transmit a second type of packet, wherein the first type of packet is stored in a 

retransmission buffer after transmission and the second type of packet is not stored in a 

retransmission buffer after transmission, and wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a 

second type of packet, and wherein the header field of the first type of packet comprises a 

sequence identifier (SID) that is incremented after the first type of packet is transmitted and the 

header field of the second type of packet does not comprise the SID of the first type of packet. 

117. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

3 Attorney Docket No.: 6936-57-PUS-CON-3 
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118. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a linecard that is operable to transport video. 

119. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a customer premises modem that is operable to transport video. 

120. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one digital signal processor. 

121. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one ASIC (Application Specific Integrated Circuit). 

122. (Currently Amended) The transceiver of claim 116, wherein the first type of 

packet comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codewords. 

123. (Currently Amended) The transceiver of claim 116, wherein the first type of 

packet comprises one or more ATM (Asvnchronous Transfer Mode) cells. 

124. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet comprises one or more Reed Solomon codewords. 

125. (Currently Amended) The transceiver of claim 116, wherein the first type of 

packet is a low-PER {Packet Error Rate) packet and the second type of packet is a low-latency 

packet. 

4 Attorney Docket No.: 6936-57-PUS-CON-3 
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REMARKS 

Applicant respectfully requests reconsideration of this application as amended. 

Applicant would like to thank Ex. Alshack and his colleagues for the courtesies extended 

during the 8 April Interview. During the Interview, an overview of the claimed technology was 

provided and contrasted with the Plamondon and Yoshimura references. The Examiners agree 

the claims were distinguishable from the references and that an updated search would need to be 

performed. 

By the above amendments, the rejection under 35 U.S.C. § 112 has been addressed. 

Withdrawal of the rejection is respectfully requested. 

Based on the agreement during the interview, Applicant respectfully submits the rejection 

of claims 106-125 under 35 U.S.C. §103 has been overcome. Withdrawal of the rejection is 

respectfully requested. 

With all rejections having been overcome, Applicant respectfully submits the application 

is in condition for allowance. 

A prompt notice of allowance is respectfully solicited. 

Should the Examiner believe anything further is desirable in order to place the 

application in even better condition for allowance, the Examiner is encouraged to contact 

Applicants undersigned representative at the telephone number listed below. 

The Commissioner is hereby authorized to charge to deposit account number 19-1970 

any fees under 3 7 CFR § 1.16 and 1.17 that may be required by this paper and to credit any 

overpayment to that Account. If any extension of time is required in connection with the filing 

of this paper and has not been separately requested, such extension is hereby Petitioned. 

Date: April 23, 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: /Jason H. Vick/ 
Jason H. Vick, Reg. No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 

5 Attorney Docket No.: 6936-57-PUS-CON-3 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty. File No.: 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Group Art Unit: 2112 

Confirmation No.: 3369 

Examiner: ALSHACK, Osman M. 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention 

of the Examiner. 

[8J Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

[8J Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § 1.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. 

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and 

Trademark Office in prior application Serial No. _____ filed _______ _ 

which is relied upon for an earlier filing date under 35 U.S.C. § 120. 

[8J To the best of applicants' belief, the pertinence of the foreign-language references 

are believed to be summarized in the attached English translation/abstracts and/or in the 

figures, although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed ______ (Attorney Ref. No. ___ _ 

D Other: ___________________________ _ 

Submission of the above information is not intended as an admission that any item 

is citable under the statutes or rules to support a rejection, that any item disclosed 

represents analogous art, or that those skilled in the art would refer to or recognize the 

pertinence of any reference without the benefit of hindsight, nor should an inference be 

drawn as to the pertinence of the references based on the order in which they are presented. 

1 
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Submission of this statement should not be taken as an indication that a search has been 

conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered 

during the prosecution of this application and the references made of record therein. 

□ 

□ 

FEES 
37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement 
submitted herewith is satisfied by one of the following conditions ("X" indicates satisfaction): 

D Within three months of the filing date of a national application other than a continued prosecution 

□ 
□ 
□ 

application under 37 CFR l.53(d), or 

Within three months of the date of entry into the national stage of an international application as set 
forth in 37 CFR 1.491 or 

Before the mailing date of a first Office Action on the merits, or 

Before the mailing of a first Office action after the filing of a request for continued examination under 
37 CFR 1.114. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to 
Deposit Account 19-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37 
CFR l.97(b)), but before the mailing date of one of the following conditions: 

(I) a final action under 37 C.F.R. 1.113 or 
(2) a notice of allowance under 37 C.F.R. 1.311, or 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A Certification (below) as specified by 37 C.F.R. l.97(e). Although no fee is believed due, if any fee is deemed 
due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

[gl Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. l.l 7(p) for 
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit 
Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR l.97(c). 

D This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. l.97(e) 
AND 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account 
19-1970 in the amount of $180.00 under 37 C.F.R. I.I 7(p). Please credit any overpayment or charge any underpayment to 
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a 
certification. 

2 
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Certification (37 C.F.R. 1.97(e)) 
(Applicable only if checked) 

D The undersigned certifies that: 
D Each item of information contained in this information disclosure statement was 

first cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. 37 C.F.R. 
1.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to the knowledge of the undersigned after making reasonable 
inquiry, no item of information contained in this Information Disclosure Statement 
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months 
prior to the filing of this statement. 37 C.F.R. 1.97(e)(2). 

Date: April 23, 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: 

3 

/Jason H. Vick/ 
Jason H. Vick 
Registration No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, Osman M 

Sheet I 1 I of I 2 Attorney Docket Number 6936-57-PUS-CON-3 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where 
Initials* No. 1 Number-kind Code 2 (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Fi!'.Jures Appear 

1 2003/0009717 01-09-2003 Fukushima et al. 
2 2005/0036497 02-17-2005 Kawakami 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T6 
Initials* No. 1 MM-DD-YYYY Applicant of Cited Lines, Where 

Country Code3; Number4; Kind Document Relevant 
Code5 (if known) Passages or 

Relevant Figures 
Appear 

3 EP 1006689 06/07/2000 Matsushita Electric 
Industries Co., Ltd. 

4 EP 1361690 11/12/2003 MATSUSHITA 
ELECTRIC 
INDUSTRIAL CO., 
LTD. 

5 EP 1507353 02/16/2005 NTT DoCoMo, Inc. 

6 JP 2001-119437 04/27/2001 MATSUSHITA (Believed to 
ELECTRIC IND CO correspond to US 
LTD 2003/0009717 

cited herein) 
7 JP 2004-007823 01/08/2004 MATSUSHITA (Believed to 

ELECTRIC IND CO Correspond to 
LTD EP 1361690 

cited herein) 
8 JP 2005-064594 03/10/2005 NTT DOCOMO INC (Believed to 

correspond to E P 
1507353 cited 
herein) 

9 JP 2005-191735 07/14/2005 TOSHIBA CORP (Includes English 
translation of 
Abstract) 

I ~xaminer I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form 1449A/PTO Complete if Known 

Application Number 14/159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, Osman M 

Sheet I 2 I of I 2 Attorney Docket Number 6936-57-PUS-CON-3 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No. 1 

10 Notice of Allowance (Including Translation) for Japanese Patent Application No. 2007-535818, 
dispatched Dec. 12, 2011 (Attorney Ref. No. 6936-54-PJP) 

11 Official Action (including translation) for Japanese Patent Application No. 2008-264540, 
dispatched Dec. 12, 2011 (Attorney Ref. No. 6936-54-PJP-DIV) 

12 Examiner's Report for Canadian Patent Application No. 2,647,589, mailed February 26, 2015 
(Attorney Ref. No.: 6936-57-PCA) 

13 Examination Report for European Patent Application No. 07811844.5, mailed Apr. 1, 2009 
(Attorney Ref. No. 6936-57-PEP) 

14 Decision of Final Rejection (Including Translation) for Japanese Patent Application No. 2010-
017356, dispatched April 23, 2012 (Attorney Ref. No.: 6936-57-PJP-DIV) 

15 Official Action for Japanese Patent Application No. 2013-246257 dispatched January 26, 2015 
(Attorney Ref. No.: 6936-57-PJP-DIV-3) 

16 Official Action (including translation) for Korean Patent Application No. 10-2008-7024792 dated 
Feb. 23, 2015 (Attorney Ref. No. 6936-57-PKR) 

17 Official Action (including translation) for Korean Patent Application No. 10-2014-7005299 mailed 
Feb. 23, 2015 (Attorney Ref. No.: 6936-57-PKR-DIV) 

18 Notice of Allowance for U.S. Patent Application No. 14/081,469, mailed April 3, 2015 December 
17, 2014 (Attorney Ref. No.: 6936-54-CON-6) 

19 Notice of Allowance for U.S. Patent Application No. 14/075, 194, mailed April 8, 2015 (Attorney 
Ref. No. 6936-57-PUS-DIV-CON-2) 

I ~xaminer I Date I 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 22149661 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 23-APR-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 15:07:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 13761 

Deposit Account 191970 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

81859 

1 AMEND_0l.pdf yes 5 
a5495c6655a65ca 1 af44d3039f0fe32731 d3 

e851 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 4 

Applicant Arguments/Remarks Made in an Amendment 5 5 

Warnings: 

Information: 

62002 

2 IDS_06.pdf yes 5 
587c1 cace3598a5bb 1 bf6ca 19c68e9ba 149( 

e177 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 5 

Warnings: 

Information: 

3906870 

3 Foreign Reference EPl 006689.pdf no 67 
e55da5820255fd498060d7d43afe6fd43111 

7d1c 

Warnings: 

Information: 

581460 

4 Foreign Reference EP1361690A2.pdf no 16 
52 0d087 c 15 bbb34b665 6e3 598ef94 5cb4e 1 

d8b0b 

Warnings: 

Information: 
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5 Foreign Reference 

Warnings: 

Information: 

6 Foreign Reference 

Warnings: 

Information: 

7 Foreign Reference 

Warnings: 

Information: 

8 Foreign Reference 

Warnings: 

Information: 

9 Non Patent Literature 

Warnings: 

Information: 

10 Non Patent Literature 

Warnings: 

Information: 

11 Non Patent Literature 

Warnings: 

Information: 

12 Non Patent Literature 

Warnings: 

Information: 

13 Non Patent Literature 

Warnings: 

Information: 

EPl 507353A2.pdf 

JP2004007823A.pdf 

JP2005064594A.pdf 

JP2005191735A.pdf 

6936-54-P JP _NOA_2011-12-12. 

722947 

fl 2b3767 e5f2a57620538778caace8fbdb39 
ce6b 

451277 

72a00db5074351825b21 c4181831576c31 
d532ca 

461459 

e051 082b2a4e971836d5bff43542db2efe9, 
7bcb 

10401530 

b6c011 01 cc78eb 150b758ee1 9bdd3c80a71 
25799 

116940 

pdf I---------; 

6936-54-P JP-
DIV _OA_2011-12-12.pdf 

6936-57-PCA_OA_02-26-2015. 

ff4bff0d03e 1 ea4851286a788c073d72c39e 
106 

82852 

7 e0a2b3704b5049e9135153b0b40b5f51 0 
203-fb 

992402 

pdf I---------; 

6936-57-PEP _OA_2009-04-01. 

f0086d7002e50ebca0164e94dc3e7 cdefSef 
a6ab 

98674 

pdf i-----------1 

6936-57-P JP
DIV-3_OA_0l-26-2015.pdf 

a4 3 b4 3 8ba9 3 27246ea37 c7984 3 599efe84 9 
e807b 

172689 

5297eecee31085b6478b88c573ab7 e93893 
dd692 

no 15 

no 13 

no 12 

no 18 

no 6 

no 4 

no 3 

no 4 

no 4 
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188035 

14 Non Patent Literature 
6936-57-PKR_OA_02-23-2015. 

pdf 
no 5 

0ab88572941 b0856af08006303163849678 
6d3f2 

Warnings: 

Information: 

171131 

15 Non Patent Literature 
6936-57-PKR-

5 
DIV _OA_02-23-2015.pdf 

no 
3aeb99bfdd5b5d 1 023568d8d8145754aa9 

80cddf 

Warnings: 

Information: 

200657 

16 Non Patent Literature 
6936-54-

7 
CON-6_OA_ 12-17-2014.pdf 

no 
e 17b 1 e837 e45ac641 ea 1 f5cae7363bc68ed 

77ed2 

Warnings: 

Information: 

354156 

17 Non Patent Literature 
6936-57-PUS-DIV-

5 
CON-2_NOA_04-08-2015.pdf 

no 
a9a 954ba5 c9b 7f6886ed 15 5 88871 edO 7 c7 e 

0d63e 

Warnings: 

Information: 

3177901 

18 Foreign Reference JP2001119437A.pdf no 40 
b314c24d ba 7 cf259 7 64 5 94-ce 2a d4 f6d04 fdt 

Slbc 

Warnings: 

Information: 

83249 

19 Non Patent Literature 
6936-57-P JP-

2 
DIV _OA_04-23-2012.pdf 

no 
d52582f04b77f3fb 12a 1 cab6af9132614278 

903d 

Warnings: 

Information: 

30774 

20 Fee Worksheet (5B06) fee-info.pdf no 2 
a22822eaf58a57 efa66da09e70f26c841 af46 

55d 

Warnings: 

Information: 

Total Files Size (in bytes) 22338864 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PT0-875 14/159, 125 01/20/2014 □ To be Mailed 

ENTITY: ~ LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16/al, (bl, or (ell 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1 16(k), (i), or (ml) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS 
(37 CFR 1 16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

04/23/2015 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i)) * 20 Minus ** 20 = 0 X $80 = 0 
0 

Independent z /37 CFR 1.16/hll * 2 Minus ***3 = 0 X $420 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /DAVID SASFAI/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159, 125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING DATE FIRST NAMED INVENTOR 

01/20/2014 Marcos C. Tzannes 

06/16/2015 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

NOTIFICATION DATE DELIVERY MODE 

06/16/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

j vick@sheridanross.com 

PTOL-90A (Rev. 04/07) 
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Applicant(s) Application No. 
14/159, 125 TZANNES, MARCOS C. 

Office Action Summary Examiner 
OSMAN ALSHACK 

Art Unit 
2112 

I 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 04/23/2015. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 106-125 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 106-125 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PF'Hfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 01/29/2015 & 04/23/2015. 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20150604 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

emaDETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Status of Claims 

2. Claims 106-125 are presented for examination. 

Information Disclosure Statement 

3. The references listed in the information disclosure statement (IDS) submitted on have 

been considered. The submission is in compliance with the provisions of 37 CPR 1.97. Form 

PTO- 1449 is signed and attached hereto. 

Claim Rejections - 35 USC§ 112 

4. The rejection of claims 112, 113, 122, and 123 under 35 U.S.C. § 112, second paragraph, 

is withdrawn in view of applicant's amendments. 

Response to Arguments 

5. Applicant's argument filed on 04/23/2015 with respect claims 106-125 have been fully 

considered but they are not persuasive. 

During the Interview on 04/08/2015, the applicant's attorney argued that the primary 

reference Plamondon et al. (U.S. PN: 2007/0206621) does not teach the limitation of"wherein 

the first and second types of packet comprise a header field that indicates whether a transmitted 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 3 

packet is a first type of packet or a second type of packet." Examiner indicted that will review 

the applied reference and update the search upon filling of arguments and/or amendments. 

After further review of the cited references, Examiners found that the secondary 

reference Yashimure et al. (U.S. PN: 2002/0126675) in paragraphs [0031, 0059, and 0062] 

teaches the limitation above. For example, according to one aspect of the present invention,!! 

packet transmission system transmits packets classified according to QoS requirement 

from a transmitting node to a receiving node. The transmitting node includes: a dividing 

part provided for each QoS class for dividing a packet to be transmitted into a plurality of 

predetermined data units in each QoS class; a transmitter-side retransmission control part for 

applying a transmitter-side retransmission control process in each QoS class to the data 

unit that belongs to one of QoS classes specified for data type packets and is one of the data 

units obtained from the dividing part; and a scheduling part for selecting a data unit to be 

transmitted from a set of data units including a data unit that belongs to one of QoS classes not 

specified for data type packets and is obtained from the dividing part, and a data unit that belongs 

to one of the QoS classes specified for data type packets and is obtained from the transmitter-side 

retransmission control part, and transmitting the selected data unit. .. See paragraph [0031]. The 

classifying part 301 classifies the IP packets input from an upper layer into different IP 

datagram queues on the basis of the QoS requirement obtained from, for example, IP 

header information of the packets. See paragraph [0059]. The dividing part 304 then writes 

specification of the dividing process such as the number to divide into, a flag indicating front or 

tail of the packet, or information about the packet length, into the header of each data unit. 

The dividing part 304 also writes a sequence number and identification for process line 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 4 

that indicates which dividing part generates this data unit (or identification for QoS class) 

into the header of each data unit. See paragraph [0062]. Also see Fig 3, components 301 & 

302, printed below for your convenience. 

IP PACKET 
(HmM .... 'LASSIFYJN · 
LJPPEB ...... -ART 
LAYER) 

301 

FIG.3 

.,304 

DIVIDING'------~~,..... PART ' _____ ..,. 

,304 

DIVIDING...__, ______ -+_ 
PARl ' 

302 

Claim Rejections - 35 USC § 103 

TO 
SCHEDULING ---RADIO 
PART HNK 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained through the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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Plamondon et al (U.S. PN: 2007/0206621)" herein after as Plamondon" in view of Yoshimura et 

al. (U.S. PN: 2002/0126675)" herein after as Yoshimura." 

As per claim 106: 

Plamondon substantially teaches or discloses a method of packet retransmission, in a 

transceiver, comprising (see abstract, and paragraph [0007]): transmitting, by the transceiver (see 

Fig 2B), a first type of packet (see paragraph [0007], and Fig 6, step 601); and transmitting, by 

the transceiver (see Fig 2B) a second type of packet (see paragraph [0007], and Fig 6, step 603), 

wherein the first type of packet is stored in a retransmission buffer after transmission (see 

paragraph [0121], herein, appliance 200) and the second type of packet is not stored in a 

retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 is free to 

discard the saved packet data), and wherein the header field of the first type of packet comprises 

a sequence identifier (SID) that is incremented after the first type of packet is transmitted (see 

paragraph [0413], herein, each time that a packet is retransmitted, the count is incremented by 

one). 

Plamondon does not explicitly teach wherein the first and second types of packet comprise a 

header field that indicates whether a transmitted packet is a first type of packet or a second type of packet, 

and wherein the header field of the second type of packet does not comprise the SID of the first type of 

packet. 

However, Yoshimura in analogous art teaches wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a second 
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type of packet (see abstract, and paragraphs [0059 & 0062]), and wherein the header field of the second 

type of packet does not comprise the SID of the first type of packet (see paragraph [0090], and 

Fig 7, component S702), herein, by not applying the retransmission control process to the real

time type packet that practically does not require the retransmission process). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Yoshimura by wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type of packet or a second type of packet, and wherein the 

header field of the second type of packet does not comprise the SID of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized wherein 

the first and second types of packet comprise a header field that indicates whether a transmitted 

packet is a first type of packet or a second type of packet, and wherein the header field of the 

second type of packet does not comprise the SID of the first type of packet would have improved 

the retransmission packets performance. 

As per claim 107: 

Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213]). 

As per claim 108: 
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Plamondon teach that wherein the method is pelformed in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 109: 

Plamondon teach that wherein the method is performed in a customer premises modem 

that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 110: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 111: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [0096]). 

As per claim 112: 

Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

(Packet Transfer Mode-Transmission convergence) codewords (see paragraph [0010], herein, 

transport layer connection). 

As per claim 113: 
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Plamondon teaches that wherein the first type of packet comprises one or more A TM 

(Asynchronous Transfer Mode) cells (see paragraph [0038], herein, Asynchronous Transfer 

Mode). 

As per claim 114: 

Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 115: 

Plamondon teaches that wherein the first type of packet is a low-PER (packet Error Rate) 

packet and the second type of packet is a low-latency packet (see paragraph [0224]). 

As per claim 116: 

Plamondon substantially teaches or discloses a transceiver operable to transmit a first 

type of packet and to transmit a second type of packet (see paragraph [0007], and Fig 6, steps 

601 & 603), wherein the first type of packet is stored in a retransmission buffer after 

transmission (see paragraph [0121], herein, appliance 200) and the second type of packet is not 

stored in a retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 

is free to discard the saved packet data),and wherein the header field of the first type of packet 

comprises a sequence identifier (SID) that is incremented after the first type of packet is 

transmitted (see paragraph [0413], herein, each time that a packet is retransmitted, the count is 

incremented by one) and the header field of the second type of packet does not comprise the SID 
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of the first type of packet (see paragraph [0149], herein, Packets that are not retransmitted will 

not result in ambiguity). 

Plamondon does not explicitly teach wherein the first and second types of packet comprise a 

header field that indicates whether a transmitted packet is a first type of packet or a second type of packet, 

and wherein the header field of the second type of packet does not comprise the SID of the first type of 

packet. 

However, Yoshimura in analogous art teaches wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a second 

type of packet (see abstract, and paragraphs [0059 & 0062]), and wherein the header field of the second 

type of packet does not comprise the SID of the first type of packet (see paragraph [0090], and 

Fig 7, component S702), herein, by not applying the retransmission control process to the real

time type packet that practically does not require the retransmission process). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Yoshimura by wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type of packet or a second type of packet, and wherein the 

header field of the second type of packet does not comprise the SID of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized wherein 

the first and second types of packet comprise a header field that indicates whether a transmitted 

packet is a first type of packet or a second type of packet, and wherein the header field of the 

second type of packet does not comprise the SID of the first type of packet would have improved 

the retransmission packets performance. 
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Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213]). 

As per claim 118: 

Plamondon teaches that wherein the transceiver is located in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 119: 

Plamondon teaches that wherein the transceiver is located in a customer premises 

modem that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 120: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 121: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [0096]). 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 423 of 739

Application/Control Number: 14/159, 125 

Art Unit: 2112 

As per claim 122: 

Page 11 

Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

(Packet Transfer Mode-Transmission convergence) codewords (see paragraph [0010], herein, 

transport layer connection). 

As per claim 123: 

Plamondon teaches that wherein the first type of packet comprises one or more A TM 

(Asynchronous Transfer Mode) cells (see paragraph [0038], herein, Asynchronous Transfer 

Mode). 

As per claim 124: 

Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 125: 

Plamondon teaches that wherein the first type of packet is a low-PER (packet Error Rate) 

packet and the second type of packet is a low-latency packet (see paragraph [0224]). 

Conclusion 
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7. Applicant's amendment necessitated the new ground(s) ofrejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CPR 1.136(a). A 

shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 

mailing date of this final action and the advisory action is not mailed until after the end of the 

THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 

the date the advisory action is mailed, and any extension fee pursuant to 37 CPR 1.136(a) will be 

calculated from the mailing date of the advisory action. In no event, however, will the statutory 

period for reply expire later than SIX MONTHS from the date of this final action. Any inquiry 

concerning this communication or earlier communications from the examiner should be directed 

to OSMAN ALSHACK whose telephone number is (571)272-2069. 

The examiner can normally be reached on MON-FRI 8:30 AM - 5:00 PM EST, also please fax 

interview request to (571) 273- 2069. If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, ALBERT DECADY can be reached on 5712723819. 

The fax phone number for the organization where this application or proceeding is assigned is 

571-273-8300. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information for 

unpublished applications is available through Private PAIR only. For more information about 

the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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If you would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/OSMAN ALSHACK/ 

Examiner, Art Unit 2112 

/ALBERT DECADY/ 

Supervisory Patent Examiner, Art Unit 2112 
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i resend$3)with((packet block group set I USPAT l 13:51 
! package chunk) near3 type) near(first ! I,, 

! original primary second$3)with(buffer I 
I : ! stor$3 memory)with(identif$7 indicat$3 i : : i : 
I i i determin$3) I i i i i 
IS25 i24 ;(transmi$5transceiv$3retransmi$5 !U&PGPUB;ioR ioN i2015/01/21i 
! : ! resend$3)with((packet block group set I USPAT : : ! 13:52 : 
I : i package chunk)near type)near(first I : : ! : 
I : I original primary second$3)with(buffer I : : ! : 
I : ! stor$3 memory)with(identif$7 indicat$3 I : : ! : 
i ! i determin$3) i ! ! i ! 

I S26 i,,,',,,,,,,_ 39 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR i,,,',,,,,,,_ ON ; 2015/01/21 i I ! resend$3)near2((packet block group I USPAT i i 13:58 : 
i ! set package chunk frame)near2 I i i ! 
I ! type)near2(first original primary I i I,, I,, 
I ! second$3)with(buffer stor$3 I j 

I : ! memory)with(identif$7 indicat$3 I : : i : 
i ! i determin$3) i ! ! i ! 

i[S27 iDil("5524116").RIJ. i u&RSPUB;i~ i[oFF i2015/01121i 
i ! i i USPAT l .................... ...l 114·27 ! 

i[S28 i□i1(14/075194) .APP. i U&R3PUB; i~ i[oFF i 2015/01/21 i 
i ! i i USPAT l .................... ...l 114-29 ! 

i[S29 i□if (14/081469) .APP i U&R3PUB; i~ i[oFF i 2015/01/21 i 
i ! i[ i USPAT l ____________________ __j 114·31 ! 

IS3o i4 iS2 and (transmi$5transceiv$3 !U&PGPUB;ioR ioN ;20~5/01/21i 
I : ! retransmi$5 resend$3)with( (packet I USPAT : : ! 14:33 : 
I : i block group set package chunk I : : i : 
I : I frame)near3 type)with(first original I : : ! : 
I : ! primary second$3)with(buffer stor$3 I : : ! : 
I : i memory)with(identif$7 indicat$3 I : : ! : 
I ! i determin$3) i ! ! i ! 

i[S31 i[20962 i[packet near2 identifier i ~~p~PUB;i~_i[ON i ~~~;~01/21 i 

r2 i□9 i S31 with(transmi$5 transceiv$3 I U&PGPUB;i□R rN i 2015/01/2,i I : i retransmi$5 resend$3)with((packet I USPAT : : ! 14:51 : 

I l .................. 1~;~=~=~~~*:~~~%~~~~inal I I ! .............. l I 
I S33 : 389 ! (transmi$5 transceiv$3 retransmi$5 I US-PGPUB;: OR : ON i 2015/01/21: 
I : ! resend$3)with((packet block group set I USPAT : : ! 14:57 : 
I : ! package chunk frame)near2 I : : ! : 
I : i type)near2(identif$7 indicat$3 I : : i : 
I : ! determin$3)with(buffer stor$3 I : : ! : 
! ____________ _] ________________ _! memory)__ ____________________________________________________________________ I ------------------------ j _______________________ _] --------------·-- i ------------------------ j 
11S34 :[129524 !!(Quality near2 Service 00S) I US-PGPUB;:~~2015/01/21: 
I : i I USPAT l_ ____________________ J ________________ J 15:00 : 

11S35 i[75 i1S33 and S34 I ~~P~UB;j~j[oN I ~~~5601121 j 

iEJ~ ~~~~,:~,;~~~.~~)~!,,~~~d((~~r j ~;;,~~'ir==JEJ ;~1g~~1121j 
!S37 !1301 i(transmi$5transceiv$3retransmi$5 !US-PGPUB;!OR !ON !2015/01/21! 
i i ! resend$3)with((packet block group set I USPAT i i i 15·06 i 

I I 1 ~:.:;i~i~:ir~~f ;~t I I I I . I 
I ____________ : --------------·-- j memory) ___________________________________________________________________ J ----------------------·--: ------------------------: _________________ j --------------------------: 
l[S38 :~[S36 and S37 I US-PGPUB;:~~2015/01/21! 
I :L_ _____________ J I USPAT :L_ _____________________ JL ______________ J 15: 07 i 
ir-!1 i1 , ii :1 i . 
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I ~9 84 I ~;u~l~~~Ei~l:~~~::e:i~·!I;:7 I ~~~AJB;i',,,,,,,,,,, OR 1,,,,,,,,,,,, ON I ~~~i601/21 I 
! indicat$3 determin$3)and(transmi$5 i i i 
i transceiv$3 retransmi$5 i i i 
! resend$3)with(packet block group set I i i 
I package chunk)near2(video voice data I I i 

__________________ i information_ bit $1) ------------------------------------------------- i ------------------------ 1 _______________________ _; _________________ i ------------------------ j 

i 1,,,,,,,,,,,,,, 7 I ~~uh)l~ia~;(~~l;~~!~~3~~a~~((e~~~~w I ~~p~UB;I OR 1,,,,,,,,,,,,,, ON I ~~~;~01/211 i ! data bit loss)near2 rate)same(identif$7 i : i i 
I ! indicat$3 determin$3 I j i i 
I ! I D)same(transmi$5 transceiv$3 i : I,,,,, I,,,,, I ! retransmi$5 resend$3)with(packet I : 
I i block group set package I j 

I : ! chunk)near2(video voice data i : : i : 
i : i information bit$1) i : : i : 

1IS41 iDil(10/696507).APP. I u&PGPUB;i~i[oFF i 2015101121 i 
i i i i USPAT l_ ___________________ ___j i 17:01 i 
1IS42 i□il(10/901940).APP. I U&PGPUB;i~iI0FF !2015/01/21i 
i i i i USPAT l ____________________ ___j t 17'03 i 

1S43 '4 i(Qualitynear2Service !U&PGPUB;:oR :oN ;20~5/01/21: 
I ! QOS)with(identif$7 indicat$3 I USPAT j j I 17: 14 j 
I ! determin$3)with(packet block group set! : : ! : 
i i package chunk) near2(video voice data I : : ! : 
I ! information bit$1 )same(low i : : i : 
I ! high)near3(delay late$3)same((error I : : i : 
i i data bit loss) near2 rate) i i i i i 
IS44 :201 i(Oualitynear2Service iu&PGPUB;ioR ioN ;2015;01121i 
I : ! QOS)with(identif$7 indicat$3 I USPAT : : ! 17: 16 : 
I : ! determin$3)with(packet block group set! : : ! : 
i : i package chunk) near2(video voice data I : : ! : 
I : I information bit$1 )same(low high delay I : : ! : 
i : i late$3)same( ( error data bit loss) near2 I : : ! : 

! ____________ _] _________________ ! rate)------------------------------------------------------------------------------- i ------------------------ j _______________________ _] _________________ i ------------------------ j 

I1.~~----1r~-~~~-------11.~-~-~:-~~~:-~~'.~_: ____________________________________________________________ 1 ~~p~-~-~; 1e~ _________________ 1r~-~------------ 1 ~~ ~:~~~:-~_
1
1 

IIS46 1[967 II714/749.ccls. I ~~P~PUB;Ir==1[0N I ~~~;~01/211 

iIS47 iC_iIS44 and S45 I ~~p~PUB;ir==i[ON I ~~~;~01/21 j 

1IS48 iDiIS44 and S46 I U&PGPUB;i~~2015/01/21i 
i i i i USPAT l ____________________ ___]L_ ______________ J 17·32 i 

i S49 i 16 ; ("20010025239" I "20030133462" I I U&PGPUB;i OR i OFF i 20~ 5/01/21 i 
I : i "20040072541" I "20050141480" I I USPAT; : : i 17:34 : 
I i i "20060002465" I "20060095944" I i USOCR i i i i 
I : i "20060168133" I "20010009015" I I : : i : 
I : i "20010211339" I "20080101476" I I : : i : 
I i i "20080225983" I "2009003461 O" I I i i i i 
i : i "6856756" I "7292553" I "7706384" I I : : i : 
i i i "7782779") PN i i i t i 

r□ i□5 i (Customer ~it~ Premises)and(digital I U&PGPUB;i□R rN i2□15/01/21i 
I : !withsignalwithprosessorDSP)and !USPAT; : : !17:59 : 
i : i (integrated with ciruit ASI C)and I USOCR : : ! : 
i i i linecard i i i i i 

i[ss1 if 185383 ilpacket$1 near2 $2transmi$5 i U&PGPUB;i~ i[ON i 2015/01/22i 
i i i i USPAT l ____________________ ___j t 09 · 06 i 

ii™ iI1 □7 il(Quality near2 Service i US-PGPUB;irR ilON i 201s101122i 
i : i OOS)same((packet block group set i USPAT : : i 09:09 : 
; ; ~ t ; ; ~ ; 
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I payload frame) near2 i 
! type)same(identif$7 indicat$3 i 
! determin$3)same(video voice data i 
! information bit$1 )same(low high delay I 

I : ! late$3)same( ( error data bit loss) near3 i : : i : 

! _____________ : ________________ J rate) ______________________________________________________________________________ ! -------------------------: -------------------------: ___________________ i --------------------------: 
IIS55 !~IS51 and S54 I U&PGPUB;i~~ 2015/01/22! 
i l_ ______________ _J I USPAT l_ _____________________ J ________________ J 09·09 i 

i[S56 il1771ss1 same S54 i U&FGPUB;i~ i[ON i 2015;01122i 
i l_ ______________ _J I USPAT l_ ____________________ ___l i 09·09 i 

i S57 ' i (Quality near2 Service QOS)same(first I U&PGPUB;i OR i ON i 20~5/01/22i 
I ! original primary)near3((packet block I USPAT : : ! 09:24 : 
I i group set payload frame) near2 I : : i : 
I I type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : i : 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I __________________ irate) ________________________________________________________________________________ ! _________________________ : _________________________ : ___________________ ! __________________________ : 

I S58 6 ! (Quality near2 Service QOS)and(first I U&PGPUB;: OR : ON [ 2015/01/22\ 
I ! original primary)near3((packet block I USPAT : : i 09:27 : 
I ! group set payload frame) near2 I : : i : 
I i type)same(identif$7 indicat$3 I : : i : 
I I determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : ! : 
I i late$3)same( ( error data bit loss) near3 I : : ! : 
! ________________ j rate) ______________________________________________________________________________ __!------------------------- i ------------------------ i _________________ j -------------------------- i 

I S59 15 i (Quality near2 Service QOS)and(first I U&PGPUB;! OR : ON i 2015/01/22! 
I ! original primary)with( (packet block I USPAT i i i 09:27 i 
i ! group set payload frame)near2 I i i i i 

I I ~f o~~~[!l!;;1~ef l~;~;ig~•i.1ay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! __________________ ! rate) _______________________________________________________________________________ I _________________________ : ________________________ : __________________ i __________________________ : 

I S62 : 19 i (first original primary)near2((packet I U&PGPUB;i OR : ON i 2015/01/22! 
I : i block group set payload frame)near2 I USPAT : : i 09:42 : 
i i ! type)near2(identif$7 indicat$3 i i i i i 
I ! ! determin$3)and(Quality near2 Service I ! ! ! ! 
I : ! 00S)same(video voice data information! : : i : 
I : ! bit$1 )same(low high delay I : : i : 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 
! ____________ _: ________________ J rate) ______________________________________________________________________________ ! ________________________ _: ________________________ _: ___________________ i _________________________ _: 

IIS63 :11250 !IH04L1/1809.cpc. I U&PGPUB;:~~2015/01/22: 
i i i i USPAT l_ _____________________ J ________________ __j 09·50 i 

i[S64 i[2991 i1H04L1/1812.cpc. i U&FGPUB;i~ i[ON i 2015/01/22; 
i i i i USPAT l_ ____________________ __j i 09·50 i 

i[S65 if 2252 ir HD4L 1 / 1887. cpc. i U& FGPUB; i~i[ON i 2015/ 01 / 22i 
i i i[ i USPAT l ____________________ __j i 09·51 i 

i[S66 if 1569 ilH□4L1/1819.cpc i U&FGPUB;i~i[ON I 2015101122i 
i i i[ i USPAT l ____________________ __j i 09·51 i 

i[S67 i[2107 ir H04l2001 /0093 cpc i U&FGPUB;i~i[ON I 2015/01/22; 
i i i[ I USPAT l""""""""""__j i 09:51 i 

i[s71 i[3□61 ilH□4L1215601 cpc i U&FGPUB,i~i[ON i2015101122i 
i i i[ I USPAT l""""""""""__j i 10:02 i 

i[s72 i□i[S54 and S63 I US-PGPUB;i~i[oN i2015;01122i 
I i i I USPAT l_ _____________________ _j i 10: 03 i 

![S73 i□l[S54 and S64 I US-PGPUB;i~~ 2015;01122i 
I i i I USPAT l ______________________ J ________________ J 10: 04 i 

ir-!1 II , ii :1 i . 

file:///CI/U sers/oalshack/Documents/e-Red%20Folder/l 4159125/EASTSearchHistory. l 4159125 _Accessible Version.htm[ 6/4/2015 3: 15 :42 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 433 of 739

EAST Search History 

![S74 :[J!lS54 and S65 I U&PGPUB;l!OR :~ 2015/01/22! 
I i I I USPAT i l ............... J 10:04 i 
ifS?ri□ilS54 .. and .. S66 .............................................................. ! U&PGPUB; i~~ 2015/01/22i 

IL .......... .! I I USPAT l ....................... J ............... J 10:04 i 

il~7~Jro ............. il~~an~~7 i ~~~~B;j[~~ J[ON i ;~1g~~1;22j 

11.~~~ .... 1r ~.~.~~········ 11_~~.~.~~.~:~~~.:~~~: .................................................... 1 ~~p~·~·~·; 1e~ ................. 1r~~············ 1 ~~ ~ 15~ ~~:.~~ 1 

11S78 1[1222 IIH04L47/6215.cpc. I ~~P~UB;1r==1[0N I ~~\5~01/221 

i1S79 iC.i1S54 and S77 I ~~p~UB;ir==i[ON l~~\5~01/22i 

11sso i□l,S54 and S78 I U&PGPUB;i~~ 2015;01122i 
i i i i USPAT l .................... ...JL .............. J 10-14 i 

r83 r57 ; packet$1 near2 $2transmi$5 i U&FGPUB;i□R rFF i 2015/01/22i I : I with(second$3 near2 I USPAT : : I 11 :44 : 
I : I packet)with(stor$3 retain$3)with(buffer I : : I : 
! ............ .1 ............... J memoryt .................................................................... I ........................ j ........................ ] ................. l ........................ j 
lS,34 'Do I packet$1 near2 $2transmi$5 I U&PGPUB;:DR rFF I 2015/01/22! 
I : I with(second$3 near2 I USPAT : : I 11 :45 : 
I : I packet) near2( stor$3 I : : l : 
1 ............ : ................. j retain$3)near2(buffer .. memory) ................. J ......................... : ........................ : ................ .J .......................... : 

IUD ~:=~~~~~;i;~;'.~~~!1::,~:h
0
::::)J ~~~PUB;I□□ ;~1~011221 

I S89 1 I (Quality near2 Service I U&PGPUB;: OR : ON I 2015/01/22! 
I I QOS)with(identif$7 indicat$3 I USPAT : : I 13:40 : 
I I determin$3)with((packet block group I : : I : 
I I set)near type)near(second$3)and(video I : : I : 
I I voice data information bit$1 )same(low I : : I : 
I I high delay late$3)same( ( error data bit I : : I : 
I I loss) near2 rate) I : : i : 

!S90 393 i"5524116" "5663910" "5898698" U&PGPUB;.OR .ON i2015/01/22i 
I !"5983382" "6098188" "6775320" USPAT l17:51 : 
I I "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I 1"1200192" "7164654" "7174493" 
I I "7519124" "7600172" "7657818" 
I I "7764595" "7782758" "7831890" 
I I "7844882" "7836381" "8074138" 
I I "8149904" "8276048" "8335956" 
I I "8407546" "8468411" "8495473" 
I I "8595577" "8601126" "8645784" 
I 1200110014952 
I S92 .................. 1 ("5524116" I "5663910" I "5898698" I 

I I "5983382" "6098188" "6775320" 
I I "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I I "1200192" "7164654" "7174493" 
I 1"1519124" "7600112" "7657818" 
I I "7764595" "7782758" "7831890" 
I 1"7844882" "7836381" "8074138" 
I I "8149904" "8276048" "8335956" 
I I "8407546" "8468411" "8495473" 

i U& PGPUB· i OR 
I USPAT ': 

l 2015101122: 
l17:55 i 

I : I "8595577" "8607126" "8645784" "i : : i : 
I : i 200110014962").PN. I : : I : r· in3 I ("20020087710" I .. 20020126675 .. I , U&PGPUB;inR inN I 2015/01/22i 
I : I "20020154600" I "20030067877" I USPAT : : I 18:01 : 
I : I "200310076870" I " 20040114535" I : : I : 
l ; ~ ; ; ~ ; 
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!"2004/0148552" I" 20040196786" I ' 
i "20040203455" I " 20050180323" I " i 
i 20060092871 " I "200610236045 " I I 

i : I "20070198898" I " 20010263528 " I i : : I : 
i i i "20080212582 " I "20100061376").PN. I i i I i 
l[S95 i~IS92 or S94 I U&PGPUB;i~~ 2015/01/22i 
i t .............. Jl I USPAT t ..................... J ................ J 18·03 i 

i[S96 id[S93 and S95 i ~~~PUB;id[ON i ~~1~01122j r i□o i S95 and (Quality near2 Service I U&PGPUB;i□R ilON i 2015/01/22i I : ! 00S)and((packet block group set I USPAT : : i 18:06 : 
I i I payload frame) near2 I i i I i 
I j i type)same(identif$7 indicat$3 I j j ! j 
I i I determin$3) i i i i i r i□1 ! S95 and (Quality near2 Service I U&PGPUB;i□R ION i 2015/01/22i I : ! 00S)and((packet block group set I USPAT : : ! 18:11 : 
I : ! payload frame) near5 I : : ! : 
I : i type)same(identif$7 indicat$3 I : : ! : 
I i I determin$3) i i i i i r i□7 I (packet adj transfer adj mode adj i U&PGPUB;i□R i[ON i2015/01/22i 
I : ! transmission adj convergence PTM-TC I USPAT : : I 19:13 : 
I i I PTMTC PTM adj TC) I i i I i 

i[S100 i[1614 i[714/776.ccls. i ~~P~UB;ir==_i[OFF i ~~~i~01/23i 

![S101 i[185383 llpacket$1 near2 $2transmi$5 I U&PGPUB;i~i[oN i 2015/01/23i 
I i I i USPAT l .................... ...J i 10:25 i 

I S102 i 107 I (Quality near2 Service ! U&PGPUB;i OR i ON ; 2015/01/23i 
I : i QOS)same((packet block group set I USPAT : : i 10:25 : 

I I I ~~?~iii~g~ef l~;~;ig;•i.1ay I I I I I 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 

! ............. : .................. !rate) ............................................................................... I ......................... : ........................ : .................. I .......................... : 
11s103 :~1s101 and s102 I U&PGPUB;:~~ 2015/01/23: 
I t ............. J I USPAT 1. ..................... 1 ............... J 10:25 : 

11s104 i□11s100 and s102 I U&PGPUB;i~~2015;01;23i 
i i i i USPAT l .................... ...JL. .............. .J 10·26 i 

i1s105 :0;1~ 00 and S103 i US-PGPUB;i~ i[ON I 2015/01 /23i 
i i i I USPAT 1 .................... ...1 i 10 · 26 i 
I S106 '0 ; S100 and (Quality near2 Service I US-PGPUB;: OR i ON ; 20~5/01/23: 
I i QOS)and((packet block group set I USPAT : : i 10:26 : 

I I ~~~~iii~g~ei11;~;ig;•i.1ay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I .................. !ratet ............................................................................ .J ........................ .i ........................ .i .................. J ......................... .i 
I S107: 368 ! (packet block frame set I US-PGPUB;: OR : ON i 2015/01/23: 
I : ! group)near3(second$3 next another I USPAT : : ! 14:33 : 
I : ! other)with(stor$3 retain$3 I : : ! : 
I : I accumulat$3)with(buffer memory I : : ! : 
I : i storage)with(retransmi$5 re-transmi$5 I : : ! : 
I : i resend$3 re-send$3) I : : I : 

rOB i.n9 ! (packet block frame set US-PGPUB;i.nR i.lON 12015/01/23i. I : ! group)near3(second$3 next another USPAT : : I 14:34 : 
I : I other)with(stor$3 retain$3 : : ! : 
I : ! accumulat$3)with(buffer memory : : I : 
I : I storage)near2(retransmi$5 re- : : ! : 
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!L ________ J --------------·--!It ransm i$5 _resend$3. re-send$3) ----------------·-- IL _____________________ JI ______________________ J --------------·--H ________________________ j 
I S109 I (packet block frame set I U&PGPUB;i OR : ON i 2015/01/23! 
I I group)near3((second$3 next another I USPAT : : l 14:34 : 
i j other)near2 type)with(stor$3 retain$3 i i i i i 
I j accumulat$3)with(buffer memory I ! ! ! ! 
I j storage) near2(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 

I S110 : 232 l(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/23i 
I : j sector)with(packet block frame set I USPAT : : j 14:39 : 
I : i group)near3(second$3 next another I : : j : 
I : I other)with(identif$7 indicat$3 I : : j : 
I : i determin$3)with(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S111 . 93 , (head$3 field portion I U&PGPUB;. OR . ON , 2015/01/23i 
I sector) near3(packet block frame set I USPAT 14:50 : 
I group)near3(second$3 next another I : 
I other)with(identif$7 indicat$3 I : 
I determin$3)with(retransmi$5 re- I : 
I transmi$5 resend$3 re-send$3) I : 

I, s112I. 1s I. ~i ~~~AJB;I oR I,,,_ oN 1 ~j~Ea·1·1-23·1 
I : i other)near2 type)with(identif$7 I I I I 
I : I indicat$3 determin$3)with(retransmi$5 I : : i : 
i : i re-transmi$5 resend$3 re-send$3) I : : i : 

js113.22 i(head$3fieldportion !U&PGPUB;ioR ioN i2015;01;23i 
I j sector)with(packet block frame set I USPAT : : j 15:07 : 
I i group payload stream)with((second$3 I : : j : 
I j next another other)near2 I : : i : 
I j type)with(identif$7 indicat$3 I : : j : 
I j determin$3)with(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I : : i : 

Is114 44 l(head$3fieldportionsector)and(packet!EPO;JPO :OR :ON j2015/01/23: 
I j block frame set group payload I : : j 15: 10 : 
I j stream)and(second$3 next another I : : j : 
I j other type)and(identif$7 indicat$3 I : : j : 
I i determin$3)and(retransmi$5 re- I : : j : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S115: 41 j (head$3 field portion sector)and(packeti EPO; JPO : OR : ON ! 2015/01/23: 
I : j block frame set group payload I : : j 15: 11 : 
I : j stream)and(second$3 next another I : : i : 
I : j other type)same(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S116 40 l(head$3 field portion sector)and(packet I EPO; JPO : OR : ON j 2015/01/23: 
I j block frame set group payload I : : j 15: 11 : 
I i stream)same(second$3 next another I : : j : 
I ! other type)same(identif$7 indicat$3 I : : j : 
I i determin$3)and(retransmi$5 re- I : : j : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S117 : 38 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/23: 
I : j sector)same(packet block frame set I : : j 15: 11 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other type)same(identif$7 I : : ! : 
I : j indicat$3 determin$3)and(retransmi$5 I : : j : 
I : i re-transmi$5 resend$3 re-send$3) I : : i : r 18 :.n3 I (head$3 field portionlEPO; JPO :.nR :.ION 12015101 /23:. I : i sector)same(packet block frame set I : : i 15: 11 : 
I : j group payload stream)same(second$3 I : : j : 
I : i next another other type)same(identif$7 I : : j : 
\ l ~ t l l ~ l 
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ll ............ 11 .................. ll~~~!~!~!:1$e~~~:~~~];~;-~~~~~~i5mi$
5

1L ...................... 11 ........................ 11 ................... 11 .......................... 1 
I S119 : 107 i (head$3 field portion sector)and(packet I USOCR; : OR : ON ! 2015/01/23: 
I : ! block frame set group payload I FPRS; : : j 15: 15 : 
I : ! stream)and((second$3 next another I DERWENT;: : i : 
I : ! other)near2 type)and(identif$7 11 BM_ TDB : : ! : 
I : ! indicat$3 determin$3)and(retransmi$5 I : : ! : 
I : i re-transmi$5 resend$3 re-send$3) I : : i : 

I S120 10 ! (head$3 field portion I USOCR; : OR : ON ! 2015/01/23: 
I i sector)same(packet block frame set I FPRS; : : ! 15: 15 : 
I ! group payload stream)same((second$3 I DERWENT;: : ! : 
I ! next another other)near2 I IBM_TDB : : ! : 
I i type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(retransmi$5 re- I : : i : 

I ................. j transmi$5_resend$3__re-send$3l__ ............... J ......................... : ........................ : ................ .J .......................... : 
I S121 57 ! (head$3 field portion I U&PGPUB;: OR : ON i 2015/01/26! 
I ! sector)same(packet block frame set I USPAT : : i 12:11 : 
I ! group payload stream)same((second$3 I : : i : 
I ! next another other) near2 I : : ! : 
I i type)same(count$3 identif$7 indicat$3 I · · ! · 
I ! determin$3)same(retransmi$5 re- I : : ! : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S122 27 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I ! sector)with(packet block frame set I USPAT : : ! 12:33 : 
I i group payload stream)with((second$3 I : : ! : 
I ! next another other) near2 I : : i : 
I ! type)with(count$3 identif$7 indicat$3 I : : i : 
I i determin$3 I i i i i 
I ! control$3)same(retransmi$5 re- I j j ! j 
I ................ J transmi$5 _resend$3 _re-send$3) .................. 1 ........................ .! ........................ .! ................... i ......................... .! 
1s123:2718 i(head$3fieldportion IU&PGPUB;:OR :ON !2015/01/26: 
I : i sector)with(packet block frame set I USPAT : : ! 12:33 : 
I : i group payload stream)with((second$3 I : : ! : 
I : i next another other)near2 I : : ! : 
I : i type)with(count$3 identif$7 indicat$3 I : : ! : 
1 ............ : ................. j determin$3 .. control$3) ...................................... ..! ......................... : ........................ : ................. ) .......................... : 
l[S1241158403 I (re1ransmi$5 re-1ransmi$5 resend$3 re-I US-R3PUB;l□R '[°N I 2015/01/261 
I : ! send$3)with(packet block frame set I USPAT : : ! 12:35 : 
I ............ : ................. j group_payload_ stream) .................................... J ......................... : ........................ : ................. ) .......................... : 
l[S1251[23 l[S123 with S124 I ~~p~PUB;1r:==J[ON I ~~~i~01/261 

i[S126 i[25 i[S123 same S124 i ~~p~PUB;ir==_i[ON i ~~~i~01/26i 

![S127 i~lS123 and S124 I US-PGPUB;i~~ 2015/01/26i 
I l. ............. J I USPAT l ....................... J ............... J 12: 35 i 
j S128. 25 i (retransmi$5 re-transmi$5 resend$3 re-I US-PGPUB;i OR i ON i 2015/01/26i 
I i send$3)with(packet block frame set I USPAT : : ! 12:42 : 
I i group payload stream)same(head$3 I : : i : 
I ! field portion sector)with(packet block I : : ! : 
I ! frame set group payload I : : i : 
I ! stream)with((second$3 next another I : : ! : 
I ! other)near2 type)with(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : i : 
I i control$4) I i i i i 
I S129 27 , (retransmi$5 re-transmi$5 resend$3 re-, US-PGPUB;i OR 'ON , 2015/01/26i 
I send$3)same(head$3 field portion USPAT : 12:43 : 

I,,, [~~t:rJi~:ir~l;:~:~,0:~d$
3 

1,,. 1,,. 
type)with(count$3 identif$7 indicat$3 
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!L ........ J ............... Jdetermin$3. control$4 t ...................................... IL ..................... l .................... J ................. H ........................ j 
I S130 77 I (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;: OR : ON j 2015/01/26: 
I I send$3)same2(head$3 field portion I USPAT : : j 12:46 : 
I j sector)with(packet block frame set I : : i : 
I j group payload stream)with((second$3 I : : j : 
I j next another other two) near2 I : : j : 
I j type)with(count$3 identif$7 indicat$3 I : : j : 
I i determin$3 control$4) I : : i : 

I S131 : 98 j (head$3 field portion I U&PGPUB;: OR : ON j 2015/01/26: 
I : i sector) near2(packet block frame set I USPAT : : j 13:22 : 
I : j group payload stream)near2((second$3 I : : j : 
I : j next another other) near2 I : : j : 
I : j type)near2(count$3 identif$7 indicat$3 I : : j : 
I : j determin$3 control$4) I : : i : 

!Ef=]r S1.24. and. S131""""""""""""""""""""""""""".J ~~p~UB; lr:=]E] ~~~:~01/261 

I S133: 1 i (head$3 field portion I EPO; JPO : OR : ON j 2015/01/26: 
I : j sector) near2(packet block frame set I : : j 13:32 : 
I i ! group payload stream) near2( ( second$3 I i i i i 
I j next another other) near2 I j 
I ;type) near2( count$3 identif$7 indicat$3 I j 
I , i determin$3 control$4) I , , i , 

I 8134 76 I ~~i:~t,~~~~o~'.~~/;~~~~~~nd(packeti EF<l; JPO !,,,,,,,, OR !,,,,,,,, ON I ~~~i~01/26i 
I i stream)and(second$3 next another I i i 

I j other type)and(count$3 identif$7 I I,, I,,_ 
I i indicat$3 determin$3 I 
I I control$4)and(retransmi$5 re- I : : i : 

I ................. j transmi$5. resend$3__re-send$3l__ ............... J ......................... : ........................ : ................ .J .......................... : 
I S135 74 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I j sector)same(packet block frame set I : : i 13:34 : 
I j group payload stream)and(second$3 I : : j : 
I j next another other type)and(count$3 I : : j : 
I i identif$7 indicat$3 determin$3 I i i i i 
I ! control$4)and(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S136 68 ! (head$3 field portion I EPO; JPO i OR i ON i 2015/01/26i 
I j sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)same(second$3 I : : j : 
I j next another other type)and(count$3 I : : j : 
I j identif$7 indicat$3 determin$3 I : : i : 
I j control$4)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S137 61 j (head$3 field portion I EPO; JPO i OR i ON i 2015/01/26i 
I j sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)same(second$3 I : : j : 
I i next another other type)same(count$3 I : : j : 
I i identif$7 indicat$3 determin$3 I : : i : 
I ! control$4)and(retransmi$5 re- I j j ! j 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S138: 52 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I : j sector)same(packet block frame set I : : j 13:34 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other type)same( count$3 I : : ! : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j I control$4)same(retransmi$5 re- I j j ! j 
I ............ .! ................ J transmi$5 _resend$3 .re-send$3) .................. 1 ........................ .: ........................ .! ................... i ......................... .! 
11S139 :.n4 I (head$3 field portion rPO; JPO :.rR :.ION 12015101 /26:. i : i sector)same(packet block frame set I : : i 13:34 : 
I : j group payload stream)same(second$3 I : : j : 
\ l ~ t l l ~ l 
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i next another other)same(count$3 i 
! identif$7 indicat$3 determin$3 i 

, ! control$4)same(retransmi$5 re- I , , , , 
i ! transmi$5 resend$3 re-send$3) I i i ! i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

I S140 28 ! (head$3 field portion ! U&PGPUB;: OR : ON i 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT : : ! 13:39 : 
I ! group payload stream)near2(second$3 I : : ! : 
I ! next another other)near2(count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I : : ! : I I control$4)with(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S141 73 I (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I i sector) near2(packet block frame set I USPAT : : ! 14:03 : 
I ! group payload stream)near2(second$3 I : : i : 
I ! next another other)near2(count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)same(retransmi$5 re- I j j ! j 
!, _____________________________ J transmi$5 _resend$3 _re-send$3) __________________ ! ________________________ _: ________________________ _: ___________________ ! _________________________ _: 

I S142 17 ! (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT · · ! 14:08 : 
I i group payload stream)near2(second$3 I ! : 
I ! next another other) near2( ( cou nt$3 I ! : 
i i identif$7 indicat$3 determin$3 I i : 
I ! control$4)near2 I ! : 
I ! sequen$4)same(retransmi$5 re- I : : i : 
I ! transmi$5 resend$3 re-send$3) I : : ! : 

I S143 42 ! (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;i OR i ON I 2015/01/26i 
I ! send$3)with(head$3 field portion I USPAT : : ! 14:22 : 
I ! sector)with(packet block frame set I : : ! : 
I ! group payload stream)with(second$3 I : : ! : 
I ! next another other)with(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : i : 
I ! control$4)with(exclude$3 or separate$3I : : ! : 
I ! or avoid$3 or discard$3 or remov$3) I : : i : 
I S144: 20 ! (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;: OR !,',,,,,,,,,,,, ON ! 2015/01/26! i ' i send$3)with(head$3 field portion I USPAT : i 14:35 i 
I l ! sector)with(packet block frame set I : i i 
I i ! group payload stream)with(second$3 I : i i 

I I I ~~x~t~;~\~~ic~\~~);tt=r~~~;~$
3 I I I I 

I : ! control$4)with( exclud$3 or avoid$3 or I : : ! : 
i i i discard$3) i i i i i 

il~,~~j[ 1 1 ~~1 il3~0/38~ ~I~ i ~;~~B; j[~~ j[ON i ;~1g~ ~1/26j 
IIS146 ![2182 !I370/394.ccls. I U&PGPUB;i~~ 2015/01/26! 

I i i I USPAT t"""""""""""l"""""""J 16:08 i I S147 i 23 i (head$3 field portion I U&PGPUB;i OR i ON ! 2015/01/26i 
I : ! sector)with(packet block frame set I USPAT : : ! 16: 10 : 
I : ! group payload stream)with( (second$3 I : : ! : 
I : i next another other)near2 I : : ! : 
I : ! type)with(count$3 identif$7 indicat$3 I : : i : 
I : ! determin$3 control$4)with(retransmi$5 I : : ! : 
I : ! re-transmi$5 resend$3 re-send$3) I : : ! : 

i[S148 i□![S145 and S147 I U&PGPUB;i~~ 2015/01/26i 
i i i[ I USPAT i[__ _____________________ __:l ________________ J 16·10 i 

i[S149 icJ1~46 and S147 i ~;j,~B;id[ON i ;~'i601/26i 

r5□ in3 i("5524116" I "5663910" I "5898698" I , US-PGPUB;inR ilON i2015/01/26i 
I : i "5983382" I "6098188" I "6775320" I USPAT : : ! 18: 15 : 
I : ! "6778589" I "6337877" I "6496481" I : : i : 
; ; ~ ; ; ~ ; 
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l "6707822" "6778596" "6826589" i 

i "7200792" "7164654" "7174493" i 
i "7519124" "7600172" "7657818" i 

I ::i!~i~i:: ::~ii~~;:: ::i!i~ii:: I 
i "8595577" "8607126" "8645784" "i , , i , 

................ J 2001 I 001.4962") .. PN ........................................... J ......................... j ........................ j ................. J .......................... j 
I S151 : 13 I ("20020087710" "20020126675" I I U&PGPUB;: OR : ON I 2015/01/26: 
I : I "20020154600 " "20030067877 " I I USPAT : : i 18: 15 : 
I : i "200310076870" " 20040114535 " I I : : i : 
I : !"200410148552" "20040196786" I I : : i : 
I : i "20040203455" I " 20050180323" I " I : : i : 
I : i 20060092811 " I "200610235045 " I I : : i : 
I : i "20010198898" I " 20010263528 " I I : : i : 
I : i "20080212582 " I "20100061376").PN. I : : i : 

11S1521[46 11S150 or S151 I ~~p~UB;1r==1[0N l~~\5~01/261 

i1S153 i□8 i S152 and (retransmi$5 re-transmi$5 I U&PGPUB;i□R iLJN ! 2015/01/26i 
I : ! resend$3 re-send$3)with(packet block I USPAT : : ! 18: 16 : 
! _____________ : __________________ ! frame _set _group _payload _stream) ________________ I _________________________ : ________________________ : __________________ i __________________________ : 

1S154 33 !("5524116" I "5663910" I "5898698" I IU&PGPUB; OR ON !2015/01/27: 
I i "5983382" "6098188" "6775320" I USPAT i 10:45 : 
I i "6778589" "6337877" "6496481" I i : 
I i "6101822" "6778596" "6826589" I i : 
I i "1200192" "7164654" "7174493" I i : 
I !"1519124" "7600112" "7657818" I i : 
I i "7764595" "7782758" "7831890" I i : 
I !"7844882" "7836381" "8074138" I i : 
I i "8149904" "8276048" "8335956" I i : 
I i "8407546" "8468411" "8495473" I i : 
I i "8595577" "8601126" "8645784" ,, I i : 
I I 200110014962").PN. I I : 

I S155: 13 i ("20020087710" "20020126675" I I U&PGPUB;: OR :,',,,,,,,,,,,,, ON l 2015/01/27: I i i "20020154600 " "20030067877 " I I USPAT i i 10:45 i 
I : i "200310076870" " 20040114535 " I I : 1 

' 

I : i "200410148552" ,, 20040196786 ,, 1 I : i : 
I : i "20040203455" I " 20050180323" I " I i I,,, I,,, 
I : i 20060092811 " I "200610235045 " I I : 
I : i "20010198898" I " 20010263528 " I I : : : : 
I j i "20080212582 " I "20100061376").PN. I j j i j 

l□E=]IS1,54 _ or_ S1,55 ----------------------------------------------------------- I ~~p~UB; jr:=JEJ ~~~;~ 01 /271 

1S157 28 IS156and(count$3identif$7indicat$3 !U&PGPUB;:OR :ON !2015/01/27: 
i i determin$3 control$4 I USPAT : : i 10:46 : 
I I sequen$4)same(retransmi$5 re- I j j ! j 
I i transmi$5 resend$3 re- I : : i : 
I ! send$3)same(packet block frame set I : : i : 
I i group payload stream) I : : ! : 

1S158:23 !S156and(count$3identif$7indicat$3 !U&PGPUB;:OR :ON !2015/01/27: 
I i i determin$3 control$4 I USPAT i i i 10:47 i 
I j I sequen$4)with(retransmi$5 re- I j j I j 
I : i transmi$5 resend$3 re- I : : i : 
I j i send$3)with(packet block frame set I j j I j 
I : i group payload stream) I : : i : 

r59 '.no 1S156 and (count$3 identif$7 indicat$3 U&PGPUB;:.nR :.nN !2015/01/27:. i : i determin$3 control$4 USPAT : : i 10:59 : 
I j I sequen$4)same(retransmi$5 re- j j ! j 
I : i transmi$5 resend$3 re- : : i : 
I j I send$3)same(packet block frame set j j I j 
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ll :[ llgroup payl?ad stream)same ( quality II :[ :[ II ! 
I : I near2 service QoS) i : : i : 

I S160 46 !("8850089" "4792753" "4807224" I U&PGPUB; OR ON ! 2015/01/27: 
i i "4905225" "4914653" "4970714" i USPAT i 14:01 i 
I I "5339313" "5404353" "5430738" I I : 
I I "5555266" "5664091" "5875292" I I : 
I I "5905120" "6012126" "6013180" I I : 
I I "6112983" "6278718" "6416471" I I : 
I 1"6493318" "6701370" "6728878" I i i 
I I "6741554" "6763030" "6772375" I I : 
I 1 "6788704" "1149192" "7277390" I I : 
I i "7296204" "7346701" "7376426" I I : 
I 1"1412338""7450599""7596091" I I : 
I I "1593010" "7701846" "7787368" I I : 
I I "1821933" "7849208" "7885264" I I : 
I 1"7969901" "8023417" "8077601" I i i 
I I "7885264" "7969901" "8023411" I I : 
I I "8077601" "8151155" "8156407" I I : 
I ! "8228917" "8291034" ).pn. I ! I 
I S1 61 42 ............. j (·';4766.591·;; .. ;;544485·6;; .. ;;572·7·1·49·;, ............... i U& PGPUB; OR ON ............. 201.5/01·i·2·1·: 
I i RE36182 "6005851" "6021177" I USPAT 
I 1"6185427" "6278921" "6438585" I 
I I "6477595" "6556582" "6101151" I 
I I "6765891" "7058387" "706861 O" I 
I I "1099339" "1103313" "1116640" I 
I I "1221268" "7260399" "7293289" I 
I I "1328036" "7356614" "7395347" I 
I I "1403514" "7593428" "7609747" I 
I i "7639641" "7686520" "7734253" I 
I I "7839824" "7945206" "8013132" I 
I I "8024481" "8040911" "8045501" I 
I I "8060419" "8060681" "8077102" I 
I I "7945206" "8013732" "8024481" I 
I I "8040911" "8045501" "8060419" I 
I I "8060681" "8017702" "8149783" I 
I ................. j "8160000" .. "8228924" .. l .pn ........................... ..J 
I S162: 8 I S160 and (head$3 field portion I U&PGPUB;: OR !,',,,,,, ON i 2015/01/27i I i I sector)with(packet block frame set I USPAT i I 14:02 i 
I ! I group payload stream)with(count$3 I j I,,_ I,, 

I : i identif$7 indicat$3 determin$3 i : 
I j I control$4 sequen$4)with(retransmi$5 I j i i i 
1 ............ J ................ ..J re-transmi$5. resend$3 .. re-send$3l.. .......... 1 ........................ J ........................ .! ................... i ......................... .! 
I S163 0 I S161 and (head$3 field portion I U&PGPUB;: OR : ON I 2015/01/27: 
I i sector)with(packet block frame set I USPAT : : I 14:02 : 
I ! group payload stream)with(count$3 I : : I : 
i i identif$7 indicat$3 determin$3 I i i i i 
I ! control$4 sequen$4)with(retransmi$5 I : : ! : 
I ................. ] re-transmi$5.resend$3.re-send$3) .......... ..J ......................... : ........................ : ................ ...1 .......................... : 
Is164:2 IS161and(head$3fieldportion !U&PGPUB;:OR :ON !2015/01/27: 
I i I sector)same(packet block frame set I USPAT i i i 14:04 i 
I : I group payload stream)same( count$3 I : : I : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j ! control$4 sequen$4)same(retransmi$5 I j j ! j 
I ............ .! ................ .J re-transmi$5__resend$3 .. re-send$3l.. .......... 1 ........................ J ........................ .! ................... i ......................... .! 
I S165 49 ("5844918" "4799215" "5875292" U&PGPUB; OR ON 
I "4412326" "4551834" "4617657" USPAT 14:48 
I "4888767" "4989204" "5222061" 
I "5235599" "5267237" "5444718" 
I "5610595" "5740161" "5754754" 
I "5828293" "6161201" "6181100" 
I "6219713" "6219713" "6453438" 
I "6483845" "6587985" "6684354" 
i 
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l "6732313" "6785259" "6891799" i 

i "6914903" "6918077" "6987730" i 
i "7088701" "7099300" "7124333" i 
! "7263644" "7356750" "7386872" i 
i "7397861" "7400616" "7447969" ! 
i "7477621" "7484157'' "7486700" i 
i "7535840" "7583701" "7633880" I 
i "7689644" "7701846" "7710889" i , , i , 

.................. 1 "7769014" .. "7823039" .. ).pn: ............................. 1 ......................... ! ........................ ! ................... 1 .......................... ! 
i S166: 28 i S165 and (head$3 field portion I U&PGPUB;! OR : ON ! 2015/01/27: 
i : i sector)same(packet block frame set I USPAT : : i 14:48 : 
i i ! group payload stream)same( count$3 i i i ! i 
I ! ! identif$7 indicat$3 determin$3 I ! ! I ! 
I i I control$4 sequen$4)same(retransmi$5 I i i I i 
I : ! re-transmi$5 resend$3 re-send$3) I : : ! : 

I S167: 19 ! S165 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 
I : ! sector)with(packet block frame set I USPAT : : ! 14:49 : 
I : ! group payload stream)with(count$3 I : : ! : 
i : i identif$7 indicat$3 determin$3 I : : i : 
I j I control$4 sequen$4)with(retransmi$5 I j j ! j 
I : i re-transmi$5 resend$3 re-send$3) I : : ! : 

ir:16: I[ ll"B::~261:::1~
1 
~~:; ie 

11
~:i ;~1~~01/:7

1 

r69 '045 i (transmi$5 transceiv$3)with(two type I U&PGPUB;:□R rN 12015/06/03; I : !differentsecond$3)near(packetblock !USPAT : : !19:08 : 
I : i group set package I : : ! : 

1 ............. 1 .................. 1 ~~~~r~:~~~ ~~~~t~f!:d~r~icat$
3 

.................... 1 ......................... 1 ......................... 1 .................. l .......................... 1 

r70 r33 I (1ransmi$5 transceiV$3)with(two type I U&FGPUB;;□R :□Ni 2015/06/03: I : ! different second$3)with(packet block I USPAT : : ! 19:09 : 
I : ! group set package I : : ! : 

! ............. 1 .................. 1 ~~~~r~:~~~ ~~~~t~f!:d~r~icat$3 ................... 1 ......................... 1 ........................ 1 .................. 1 .......................... 1 

IIS171 1[135339 wouality near2 Service 00S) I ~~p~UB;Ir==1[0N I ~~\5~06/031 

1IS172 il1669 ! ((packet adj error adj rate PER)near2 I U&PGPUB;i~~ 2015/06/03i 
! ............. : ................ .J low$3)and((delay .Iate$3)near2 .Iow$3) ... 1 USPAT .......... :L ..................... .JL .............. J 19: 1.4 ............. : 

IIs173 :o!,S170 and S172 I U&PGPUB;:~~2015/06/03: 
i i i i USPAT l .................... ...JL .............. J 19·14 i 

i[S174 i[396 i1~ 71 and S172 i ~~~PUB;ir==i10N i ;~1;~0~03i r 75 r346 i (transmi$5 transceiV$3)same(two type i U&FGPUB;i□R r i 2015/0~o3i 
I : ! different second$3)same(packet block I USPAT : : ! 19: 17 : 
I : i group set package chunk I : : i : 

I .......... .J .............. .J ~=t~~~~~;3)~~~~~t~!~~~~icat$3 ................. 1 ........................ j ..................... ...1 ................. 1 ........................ j 
IIS176 ILJIS174 and S175 I ~~p~UB;Ir==1[0N l~~\5i06/03I 

r77 r78 i (transmi$5 send$3)near2(two type I U&FGPUB;i□R i□N i 2015/06/04i 
I : ! different second$3) near2(packet block I USPAT : : ! 11: 15 : 
I : i group set package chunk I : : ! : 

I .......... ...I .................. 1 ~=t~~~~~;3)~~~~~t~!~~~~icat$3 ............... J ...................... ..J ...................... ..J ................ J ....................... ..J 
r178 ;□8 i (transmi$5 send$3)near2(two type ! US-PGPUB;l□R :□Ni 2015/06/04\ I : ! different second$3) near2(packet block I USPAT : : i 11: 15 : 
I : ! group set package chunk I : : i : 
I i I frame) near2( (identif$7 indicat$3 I i i I i 
i .......... ) ................ ...! determin$3)near2 .. header) ............................... ! ...................... ) ...................... ) ................... i ....................... ) 
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i S179 i 12 i ("20020154600" I "6754188" I i U&PGPUB·i OR :,',,,,,,, OFF l 2015/06/04! 
1 

' !"7483421"1"6005851"1 lusPAT ': !11:16 : 
I i i "20040179494" I "20070206621" I I,,, i,,_ ! ! 
I j i "7031259" I "20050036497" I i j 
i : i "20020126675" I "20090319854" I ! : : i : 

I ------------J ----------------J "2003000971_7" J." 7826438"). PN·--------------·I ------------------------J ------------------------J ----------------·-- i ------------------------·J 

11S180 ICJ!S177 and S179 I ~~p~UB;1r:==110N I ~~\5i06/041 

rW□i S179 and (transmi$5 send$3)same(two I U&PGPUB;i□R r !2015/06/0.i 
I : i type different second$3)same(packet I USPAT : : ! 11: 17 : 
I : ! block group set package chunk I : : ! : 

I ............. J ................. 1 ~!t~~~~~;3)~~~~~t~!:~~~icat$3 ................. 1 ........................ j ........................ ] ................. 1 ........................ j 
r82 '03 ! (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: 
I : i 00S)same( (packet adj error adj rate I USPAT : : ! 11 :38 : 
I : ! PER)near2 low$3)and((delay I : : ! : 

I ------------: --------------·-- j late$3) near2--low$3) ------------------------------------------___! ----------------------·--: ------------------------: ----------------·) --------------------------: r 83 '11507 ' (transmi$5 send$3)with(two type ' U&R3PUB; 'DR rN I 2015/06/04! I : ! different second$3)with(packet block I USPAT : : i 11 :38 : 
I : ! group set package chunk I : : i : 
I j ! frame)with((identif$7 indicat$3 I j j ! j 
! ----------___: ----------------__} deter mi n$3) n ear2--head er)----------------------------___! ----------------------___: ----------------------___: ----------------·-- i ------------------------__: 

i[S184 !□!1S182 and S183 I U&PGPUB;i~~ 2015/06/04! 

i i i[ I USPAT i[__--------------------·__:l----------------J 11 ·39 i 

i[st 85 iri St 83 same( Quality near2 Service Q06j i U& R3PUB; i~i[QN I 20151061 o{ 
i 1--------------J i USPAT 1--------------------__j 1

11-39 i 
I S186 i 24 i (transmi$5 send$3)with(two type I U&PGPUB;i OR i ON ; 20~5/06/04i 
I : ! different second$3)with(packet block I USPAT : : ! 12:00 : 
I : ! group set package chunk I : : ! : 
I : i frame)with(Quality near2 Service I : : i : 
I : ! 00S)with( (identif$7 indicat$3 I : : ! : 
I : i determin$3)near2 header) I : : i : 

r87 io4 ! (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: 
I : i 00S)same((packet adj2 error adj2 rate I USPAT : : ! 12:18 : 
I : i PER)near2 low$3)same((delay I : : ! : 

I ------------: ------------------ i lat e$3) near2 --1 ow$3)__--------------------------------------------! ----------------------·--: ------------------------: ----------------·-- i --------------------------: 

r88 '06 i ((Quality near2 Service QOS)near2 I U&PGPUB;:□R 'IQN 12015/06/04! I : ! level)same((packet adj2 error adj2 rate I USPAT : : i 12:35 : 
I j ! PER)near low$3)same((delay I j j ! j 
i __________ __J __________________ i I at e$3) near_ I ow$3) ______________________________________________ __! ______________________ __J ______________________ __J __________________ J ________________________ __: 
r89 '04 i ((Quality near2 Service QOS)near2 I U&PGPUB;:□R :□Ni 2015/06/04! I : ! level)and((packet adj2 error adj2 rate I USPAT : : i 12:36 : 
I : ! PER)near low$3)and((delay late$3)nearl : : ! : 
I : i low$3) I : : i : 

r90 r709 i (1ransmi$5 send$3)with(packe1 block i U&R3PUB;!□R i□N ! 2015/06/04i 
I : ! group set package chunk I USPAT : : ! 12:36 : 
I : i frame)with((identif$7 indicat$3 I : : i : 
! __________ ___: _______________ J det erm i n$3) n ear2 _header)__ _____________________________ I ______________________ ___: ______________________ __: __________________ i ________________________ __: 

l~LJl~~.~.~--~~.~--~·~·~·~----------------------------------------------------·--1 ~~~~~~·~·;·lr==JEJ ~.~.~;f ~.~~.~~I 
6/4/2015 3:15:38 PM 
C:\ Users\ oalshack\ Documents\ EAST\ Workspaces\ 14159125.wsp 
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Examiner Art Unit 

OSMAN ALSHACK 2112 
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= Allowed Restricted Interference 0 Objected 
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CLAIM DATE 
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Index of Claims 14159125 TZANNES,MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 
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= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 

109 ✓ ✓ 

110 ✓ ✓ 

111 ✓ ✓ 

112 ✓ ✓ 

113 ✓ ✓ 

114 ✓ ✓ 

115 ✓ ✓ 

116 ✓ ✓ 

117 ✓ ✓ 

118 ✓ ✓ 

119 ✓ ✓ 

120 ✓ ✓ 

121 ✓ ✓ 

122 ✓ ✓ 

123 ✓ ✓ 

124 ✓ ✓ 

125 ✓ ✓ 
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Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

200836 

1 IDS_07 _Foreign_Certified.pdf yes 4 
7039dd1d7c70eac112e08da95763a247e55 

7b70e 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

1610341 

2 Non Patent Literature 
6936-54-PCA-

1 
DIV _NOA_04-20-2015.pdf 

no 
7 Sc 17 3 af91 e6e440a3 d88ad 35 9 372e6fc8e 7 

4e06 

Warnings: 

Information: 

14609026 

3 Non Patent Literature 
6936-54-PCN_OA_04-14-2015. 

no 30 
pdf 

86a21 abad482c57ae 1 c7c9ee80090884a05 
775dc 

Warnings: 

Information: 

200731 

4 IDS_0S_USCertified.pdf yes 4 
fe56135bcfff7bb53d2464d0eab41 da246aa 

c6dc 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

194057 

5 Non Patent Literature 
6936-54-

6 
CON-7 _OA_06-30-2015.pdf 

no 
e9e6590ce8e800ca11 d87178bdc34dd21 c 

1e9c1 

Warnings: 
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Information: 

30775 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
18943b6791f1 a 1479f333e95ecf61871 fa3b 

d3d9 

Warnings: 

Information: 

Total Files Size (in bytes) 16845766 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN TH_li~ UNITED STATF~S PATF~NT AND TRAllENIARK OFFICE 

In Re the Application of: 

Marcos C Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No.: 6936-57-PUS-CON-3 

Entitled: "PACK.ET RETRANSMISSION AND 
MEMORY SHARING" 

Cornrnissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confinnation No.: 3369 

Examiner: Alshack, Osman M 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Exarniner. 

IZl Copies of the cited non-patent and/or foreig,1 references are enclosed here\vith, 

D Copies ofthe cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § L98(a). 

D Copies of the cited refi.~rences are not enclosed, in accordance with 37 C.F.R. § 1.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

IZl To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to he summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is dravvn to the following related applications: 

• Serial No. _______ filed _____ (Attorney Ref. No. _____ ) 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

refrrence \vithout the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in v,.rhich they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited infom1ation be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

PEES 

37 CI-'ll i .97(b): No tee is believed due in connection with this submission, because tbe information disclosure 
s1atement submitted herewith is satisfied by one oftbe following conditions ("X" indicates satisfaction): 

D Wifhin three months of the filing elate of a national application other than a 

continued prosecution application under 37 CFR L53(d), or 

LJ Within three months of the date of entry into the national stage of an international application as set 

forth in 37 CFR 1.491 or 

D Before 1he mailing elate of a first Office Ac1icm on the merits, or 

LJ Before the mailing of a first Office action after the filing of a request for continued examination ,mder 

37 CFR U 14. 

Although no tee is believed due, if :my fee is deemed due L.'1 connection with this submission, please charge such 
fee to Deposit Account 19-1970. 

37 CFR l.97(c): The information disclosme statement transmitted herewith is being filed after all the above 
conditions (37 CFR l.97tb)). but before the mailing date of one of the following conditions: 

(I) a final action under 3 7 C.F .R. l .1 13 or 
(2) a notice of allowtmce under 37 C.F.R. 1.3 l 1, or 
(3) an action that othe1wise closes prosecution in the application. 

This Information Disclosme Statement is accompanied by: 

D A Certification (below) as specified by 37 C.f.R. 1.97(e). Although no fee is believed due, if any 

foe is deemed due in connection with this submission, please charge such tee 1o Deposit Account 19-1970. 

OR 

LJ Please charge Deposit Account 19-1970 in the amoun1 of$ l 80.00 for the fee set forth in 37 C.F.R. 

l. l 7(p) for submissicm of an infomtaticm disclosure statement. Please credit any overpayment or charge any 
underpayment to Deposit Accmmt 19-1 970. 

37 CFR L97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
l.97( C ), 

fS This infonnation Disclosure Sta1ement includes a Certification (belmv) as specified by 3 7 C.F .R. 

1.97(e) 
A.l'-JD 

IZJ Applicants hereby requests consideration of the reforence(s) disclosed herein. Please charge Deposit 

Account 19-1970 in the arnoru1t of $180.00 1mder 37 C.F.R. l.17(p). Please credit any overpayment or charge 
tmy underpayment to Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that 
applicant( s i ca11not execute a certification. 

2 
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Certification (37 C.F.R. L97(e)) 

(Applicable only if checked) 

Zl The unclersigned ce1tifies that: 

Zl Each item of information contained in this infom1ation disclosure statement was first 

cited in any communication fi:'om a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. L97(e)(l). 

Zl A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of infonnation contained in this information disclosure statement was cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of information contained in 

this Information Disclosure Statement v,;as kmnvn to any individual designated in 37 C.F.R. l.56(c) 

more than three months prior to the filing of this statement. 37 C.F.R 1.97(e)(2). 

Date: Julv 14 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~;~'J~a=so~1~1~f:=1~. ~\1~·i~c=k~1 ________ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Substitute for form ·1449AiPTO Complete if Known 

Application Number i4i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 201,1 

STATEMENT BY APPLICANT First t~amed Inventor Marcos C. Tzannes 

!Art Unit 2·112 

!Examiner Name ALSHACK, OSMAN M 

Sheet I ·: I of I 1 !Attorney Docket Number 6936-57-PUS-Cot~<~ 
I 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
Initials* No. 1 t~umber-kind Code 2 rn,,now,,; 

Pubiication Date I Narne of Patentee of I Pages, Columns, Lines, Where 
MM-DD-YYYY Applicant of Cited Document Reievant Passages or Reievant 

Figures Appear 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Examiner I Cite I Document Number 
!nitia!s* No.1 Number-,k!nd Code '2 (if k<1owro) I 

Filing Date I Name of Applicant 
MM-DD-YYYY of Cited Document I 

Pages, Columns, Unes, V\!here 
Reievant Passages or Relevant 

Figures Appear 

Examiner 
lnit;als* 

Examiner 
Initials* 

FOREIGN PATENT DOCUMENTS 

Cite Foreign Patent Document Pubiication Date Name of Patentee or 
MM-DD-YYYY Applicant of C;ted 

Document 

Pages, Columns, 
Lines, Wl1ere 

Relevant 
Passages or 

Relevant FifJures 
Appear 

Cite 
t~o. 1 

1 

2 

Country Code3
; Number4

; Kind 
Code5 (if known) 

OTHER ART (including Author, Title, Date, Pertinent Pages, etc.) 

Notice of Allowance for Canadian Patent Application No. 2,869,452, mailed April 20, 2015 
(Attorney's Ref. No.: 6936-54-PCA-DIV) 

Reexamination Decision (including translation) for Chinese Patent Application No. 
2005B0032703.1, dispatched April 14, 2015 (Attorney Ref. No. 6936-54-PCN) 

*EXAMINER: lnitiai if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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IN TH_li~ UNITED STATF~S PATF~NT AND TRAllENIARK OFFICE 

In Re the Application of: 

Marcos C Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No.: 6936-57-PUS-CON-3 

Entitled: "PACK.ET RETRANSMISSION AND 
MEMORY SHARING" 

Cornrnissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confinnation No.: 3369 

Examiner: Alshack, Osman M 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Exarniner. 

IZl Copies of the cited non-patent and/or foreig,1 references are enclosed here\vitb, 

D Copies ofthe cited U.S. patents and/or patent applications are enclosed herewith. 

IZl Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § L98(a). 

D Copies of the cited refi.~rences are not enclosed, in accordance with 37 C.F.R. § 1.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to he summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

IZl Examiner's attention is dravvn to the following related applications: 

• Serial No. 14/730,874 filed June 4, 2015 (Attorney Ref No. 6936-54-CON-7) 

• Serial No. 14/742,334 filed June 17, 2015 (Attorney Ref. No. 6936-57-PUS-DIV

CON-3) 

D Other: 
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Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any itern disclosed represents 

analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference he drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not he taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information he expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

FEES 

37 CFR l.97(h): No fee is believed due in connection with this submission, because the information disclosure 
statement submitted here,vith is satisfied by one of the following conditions ("X" indicates satisfaction): 

LJ \Vi thin three months of the filing date of a national application other than a 

contirll1ed prosecution application under 37 CPR l .53(d), or 

LJ \Vithin three months of the date of entry into the national stage of :m international application as set 

forth in 37 CFR 1.491 or 

[J Before the mailing date of a first Office Action on the merits, or 

[J Before the mailing of a first Office action after the filing of a request for continued examination under 

37 CPR l.l l 4. 

Although no fee is believed due, if any fee is deemed due in connection with this submission, please chmge such 
foe to Deposit Account 19-1970. 

37 CFR L97(c): The infonnation disclosure statement 1ransmi1ted here,vi1h is being filed atler all the above 
conditions (37 CTR L97(b)), but before the maiii..'1g date of one of the following conditions: 

( 1) a final action under 37 C.F .R. 1. l 13 or 
(2) a notice of allowance under 3 7 C.F.R. l.311, or 
(3) :in ac1ion that o1herwise closes prosecution in the application. 

TI1is Infon11ation Disclosure Sta1ement is accompanied by: 

LJ A Certification (belmv) as specified by 37 C.F.R. l.97( e). Althoug.1-i no foe is believed due, if any 

fee is deemed due in connection wifh this submission, please charge such foe to Deposit Account l 9-1970. 

OR 

[J Please cbarge Deposit Account l 9--1970 in 1he amount of$l 80.00 for the fee se1 for1h in 37 C.F.R. 

l. l 7(p) for subrnission of an information disclosure statement. Please credit any overpayment or charge any 
underpayment 1o Deposit Account 19-1970" 

37 CI-'ll i .97(d): Tbis lnfonnation Disclosure S1atement is being submitted after tbe period specified in 37 CPR 
l.97(c). 

lZ This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 

l.97(e) 
AND 

[S] Applicants hereby requests considera1ion of the reference(s) disclosed herein" Please charge Deposit 

Acc01mt 19-1970 in the amom1t of $180.00 under 3 7 C.F.R. l .17(p). Please credit any overpayment or charge 
any underpayment 1o Deposit Account l9- l97(t Elec1ion to pay the tee should not be taken as an indica1ion that 
applic:mt(s) cannot execute a certification. 

2 
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Certification (37 C.F.R ] .97(e)) 

(Applicable only if checked) 

rzJ The undersigned certifies that: 

D Each item of infonnation contained in this infonnation disclosure statement v,ras first 

cited in any co1m111..mication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement 37 CF.R. 1.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

cg] No item of information contained in this infonnation disclosure statement ,vas cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infonnation contained in 

this Information Disclosure Statement was known to any individual designated in 37 C.F.R. l.56(c) 

more than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(2\ 

Date: July 14, 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: __ /_Ja_S_'O_n_H_-. _v_·i_c_k,_1 -------

Jason H. Vick 

3 

Reg. No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Substitute for form ·1449AiPTO Complete if Known 

Application Number i4i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 201,1 

STATEMENT BY APPLICANT First t~amed Inventor Marcos C. Tzannes 

!Art Unit 2·112 

!Examiner Name ALSHACK, Osman M. 

Sheet I ·: I of I 1 !Attorney Docket Number 6936-57-PUS-Cot~<~ 
I 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
Initials* No. 1 t~umber-kind Code 2 rn,,now,,; 

Publication Date I Narne of Patentee of I Pages, Columns, Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

Examiner 
Initials* 

Examiner 
Initials* 

FOREIGN PATENT DOCUMENTS 

Cite Fore;gn Patent Document Publicat;on Date Name of Patentee or 
MM-DD-YYYY Applicant of Cited 

Document 

Pages, Columns, 
Lines, Where 

Relevant 
Passanes or 

Relevant Figures 
Appear 

No. 1 

Cite 
No. 1 

1 

Country Code3
; Number4; Kind 

Code5 (if known) 

OTHER ART (including Author, Title, Date, Pertinent Pages, etc.) 

Notice of Acceptance for Australian Patent Application No. 20152006m mailed July 15, 2015 
(Attorney's Ref. No. 6936-54-PAU-DIV-2) 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 23667199 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 01-OCT-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 16:07:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 2775 

Deposit Account 191970 

Authorized User VICK, JASON H. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

199621 

1 IDS_09.pdf yes 4 
30544f5fd7ef5df26cafbde38f691cf57047d 

dd7 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB0S) 4 4 

Warnings: 

Information: 

118309 

2 Non Patent Literature 
6936-54-PAU-

2 
DIV-2_NOA_07-15-2015.pdf 

no 
d b3 8f0490b28c1 f9bf8844ea5 eS df e8d9041 

bObf 

Warnings: 

Information: 

30774 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
48e6b81 e6f37 48e9b6c5 bccd 8e0a3 bffl d d t 

f81a 

Warnings: 

Information: 

Total Files Size (in bytes) 348704 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 468 of 739

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN TH_li~ UNITED STATF~S PATF~NT AND TRAllENIARK OFFICE 

In Re the Application of: 

Marcos C Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No.: 6936-57-PLJS-CON-3 

Entitled: "PACKET RETRA.NSMISSION AND 
MEMORY SHARING" 

Cornrnissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confinnation No.: 3369 

Examiner: Alschack, Osman M. 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PT0-1449 are being called to the attention of the 

Exarniner. 

IZl Copies of the cited non-patent and/or foreig,1 references are enclosed here\vith, 

D Copies ofthe cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited U.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § L98(a). 

D Copies of the cited refi.~rences are not enclosed, in accordance with 37 C.F.R. § 1.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to he summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is dravvn to the following related applications: 

• Serial No. _______ filed _____ (Attorney Ref. No. _____ ) 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

refrrence \vithout the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in v,.rhich they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited infom1ation be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

PEES 

37 CI-'ll i .97(b): No tee is believed due in connection with this submission, because tbe information disclosure 
s1atement submitted herewith is satisfied by one oftbe following conditions ("X" indicates satisfaction): 

D Wifhin three months of the filing elate of a national application other than a 

continued prosecution application under 37 CFR L53(d), or 

LJ Within three months of the date of entry into the national stage of an international application as set 

forth in 37 CFR 1.491 or 

D Before 1he mailing elate of a first Office Ac1icm on the merits, or 

LJ Before the mailing of a first Office action after the filing of a request for continued examination ,mder 

37 CFR U 14. 

Although no tee is believed due, if :my fee is deemed due L.'1 connection with this submission, please charge such 
fee to Deposit Account 19-1970. 

37 CFR l.97(c): The information disclosme statement transmitted herewith is being filed after all the above 
conditions (37 CFR l.97tb)). but before the mailing date of one of the following conditions: 

(I) a final action under 3 7 C.F .R. l .1 13 or 
(2) a notice of allowtmce under 37 C.F.R. 1.3 l 1, or 
(3) an action that othe1wise closes prosecution in the application. 

This Information Disclosme Statement is accompanied by: 

D A Certification (below) as specified by 37 C.f.R. 1.97(e). Although no fee is believed due, if any 

foe is deemed due in connection with this submission, please charge such tee 1o Deposit Account 19-1970. 

OR 

LJ Please charge Deposit Account 19-1970 in the amoun1 of$ l 80.00 for the fee set forth in 37 C.F.R. 

l. l 7(p) for submissicm of an infomtaticm disclosure statement. Please credit any overpayment or charge any 
underpayment to Deposit Accmmt 19-1 970. 

37 CFR L97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
l.97( C ), 

fS This infonnation Disclosure Sta1ement includes a Certification (belmv) as specified by 3 7 C.F .R. 

1.97(e) 
A.l'-JD 

IZJ Applicants hereby requests consideration of the reforence(s) disclosed herein. Please charge Deposit 

Account 19-1970 in the arnoru1t of $180.00 1mder 37 C.F.R. l.17(p). Please credit any overpayment or charge 
tmy underpayment to Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that 
applicant( s i ca11not execute a certification. 

2 
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Certification (37 C.F.R. L97(e)) 

(Applicable only if checked) 

Zl The unclersigned ce1tifies that: 

Zl Each item of information contained in this infom1ation disclosure statement was first 

cited in any communication fi:'om a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. L97(e)(l). 

Zl A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of infonnation contained in this information disclosure statement was cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of information contained in 

this Information Disclosure Statement v,;as kmnvn to any individual designated in 37 C.F.R. l.56(c) 

more than three months prior to the filing of this statement. 37 C.F.R 1.97(e)(2). 

Date: October 1, 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~/~J=a'"'='O~T~l ~r=I._\~T=ic=k~'/ ________ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-14) 
Approved for use through 07/3112016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
14/159,125 I Filing I 2014-01-20 

Docket Number 
6936-57-PUS-CON-3 I Art I 2112 Number Date (if applicable) Unit 

First Named 
Marcos C. Tzannes 

Examiner 
ALSHACK, OSMAN M 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, to any international application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The 
Instruction Sheet for this form is localed at WWW.USPTO.GOV. 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendmenl(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

jg] Enclosed 

jg] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavil{s )/ Declaration{s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
jg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 191970 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

jg] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-14) 
Approved for use through 07/3112016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Jason H. Vick/ Date (YYYY-MM-DD} 2015-12-02 

Name Jason H. Vick Registration Number 45285 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 3 months with $0 paid 1253 1 1400 1400 

Miscellaneous: 

Request for Continued Examination 1801 1 1200 1200 

Total in USD ($) 2600 
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Electronic Acknowledgement Receipt 

EFSID: 24246076 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 02-DEC-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 18:19:23 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2600 

RAM confirmation Number 17469 

Deposit Account 191970 

Authorized User VICK, JASON H. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

177287 

1 AMEND_02_AF.pdf yes 6 
93277ae5a 1 e93bad3560a2f4c5b0d 1 b4906 

49f57 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment Submitted/Entered with Filing of CPA/RCE 1 1 

Claims 2 4 

Applicant Arguments/Remarks Made in an Amendment 5 5 

Extension of Time 6 6 

Warnings: 

Information: 

1349884 

2 
Request for Continued Examination 

RCE_0l .pdf no 3 
(RCE) 

74563fab1 9ed419138b0b51 d 17143c82b 15 
8aca5 

Warnings: 

Information: 

32916 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
f7 615 90c9a4 5 3ef2 08f90e4dd aec9f53 5 8am 

cf4 

Warnings: 

Information: 

Total Files Size (in bytes) 1560087 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE u"'NITED STATES PATENT AND TRADEl'vlARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Application No.: 14/159,125 

Filed: January 20, 20 l 4 

Atty. File No.: 6936-57-PUS-CON-3 

; Group Art Unit: 2112 

~ Examiner: ALSHACK, Osman M. 

) Confirmation No.: 3369 
) 

) 

) 

For: PACKET RETRi\NSMISSION AND MEMORY SHARING 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Madarn: 

AMENDMENT AFTER FINAL 

Applicant submits this Amendment After Final to address the Final Office Action having 

a mailing date of June l 6, 2015. Please credit any overpayment or charge any underpayment to 

Deposit Account No. 19-1970. 

Please amend the above-identified patent application as follows: 

Amendments to the Claims are shown in the listing of claims which begins on page 2 of 

this paper. 

Remarks begin on page 5 of this paper. 

Attorney Ref No.: 6936-57-PUS-CON-3 
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Amendments to the Claims: 

This listing of claims ,viil replace all prior versions, and listings, of claims in the 

application: 

Usting of Claims: 

1-105. ( Cancelled) 

i 06. (Previously Presented) A method of packet retrnnsmission, in a transceiver, 

cornpnsmg: 

transmitting, by the transceiver, a first type of packet; and 

transmitting, by the transceiver, a second tyve of packet 

wherein the first type of packet is stored in a retransmission buffor after transmission and 

the second type of packet is not stored in a retransmission buffi.~r after transmission, 

wherein the first and second types of packet comprise a header field that indicates 

vvhether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the first type of packet comprises a sequence identifier (SID) 

that is incremented after the first type of packet is transmitted and the header field of the second 

type of packet does not comprise the SID ofthe first tyve of packet. 

107. (Previously Presented) The method of claim 106, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

108. (Previously Presented) The method of claim 106, wherein the method is 

performed in a linecard that is operable to transport video. 

109. (Previously Presented) The method of claim 106, wherein the method is 

performed in a customer premises modem that is operable to transport video. 

2 Attorney Ref No.: 6936-57-PUS-CON-3 
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l 10. (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one digital signal processor, 

111. (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one ASIC (Application Specific Integrated Circuit). 

112. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codewords. 

113. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more ATM (Asynchronous Transfer Mode) cells. 

114. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more Reed Solomon codevvords. 

115. (Previously Presented) The method of claim 106, wherein the first type of packet 

is a kl\v-PER (Packet Error Rate) packet and the second type of packet is a low-latency packet. 

116. (Previously Presented) A transceiver operable to transmit a first t11Je of packet 

and to transmit a second type of packet, wherein the first type of packet is stored in a 

retransmission buffer after transmission and the second t111e of packet is not stored in a 

retransmission buffer after transmission, and wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a 

second type of packet, and wherein the header field of the first type of packet comprises a 

sequence identifier (SID) that is incremented after the first type of packet is transmitted and the 

header field of the second type of packet does not comprise the SID of the first type of packet 

117. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

3 Attorney Ref No.: 6936-57-PUS-CON-3 
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118. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a linecard that is operable to transport video. 

119. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a customer premises modem that is operable to transport video. 

120. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one digital signal processor. 

121. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one ASIC (Application Specific Integrated Circuit). 

122. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codewords. 

123. (Previously Presented) The transceiver of clairn 116, \vherein the first type of 

packet comprises one or more ATM (Asynchronous Transfer Mode) cells. 

124. (Previously Presented) The transceiver of claim 116, wherein the first tyve of 

packet comprises one or more Reed Solomon codewords. 

125. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet is a low-PER (Packet Error Rate) packet and the second type of packet is a low-latency 

packet. 

4 Attorney Ref No.: 6936-57-PUS-CON-3 
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REMARKS 

i\pplicant respectfully requests reconsideration of this application as amended. 

Applicant expressly thanks Ex. Alshack for the courtesies extended during the Decernber 

2, 2015 Telephone lnterviev,.r. During the interview, the last paragraph of claim 106 v,.ras 

discussed. Specifically it was pointed out that Yoshimura, in paragraph 90 is silent regarding a 

SID. The Examiner agreed and indicated an updated search would need to be perfonned upon 

Applicant's formal response being filed. 

As such, Applicant respectfully subrnits all rejections are moot. Withdravval of the 

various rejections under 35 lJ.S.C. § 103 are respectfully requested. 

With all rejections having been overcorne, Applicant respectfully submits the application 

is in condition for allowance. 

A prompt notice of allowance is respectfully solicited. 

Should the Examiner believe anything further is desirable in order to place the 

application in even better condition for allowance, the Examiner is encouraged to contact 

Applicants undersigned representative at the telephone number listed below. 

The Commissioner is hereby authorized to charge to deposit account number 19-1970 

any fees under 37 CFR § U 6 and L 17 that may be required by this paper and to credit any 

overpayment to that Account. If any extension of time is required in connection with the filing 

of this paper and has not been separately requested, such extension is hereby Petitioned. 

Date: December 2, 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~/J_a~so~1_1 _H~. _\t_'ic~k~11 ____ _ 

5 

Jason H. Vick, Reg. No. 45,285 
1560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 

Attorney Ref No.: 6936-57-PUS-CON-3 
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PTO/AIA/22 (03-13) 
Approved for use tt,rough 7/31/2016. 0MB 0651-0031 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
UnrJer- the PapArwork Reduction Act of 1995 no pArsonss are re,,uired to respond to a collection of information unlesss it displavs a valit1 0MB control number 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 6936-57-PUS-CON-3 

Applic;ition ~Jumber 14/159, 125 I Filed January 20, 2014 

For PACKET RETRANSMISSION AND MEMORY SHARING 

ArtUnit2112 I ExaminerALSHACK, OSMAN M 

This is a request under the provisions of 37 CFR 1. 136(a) to extend the period for filing ;i reply in the ;ibove-identified application. 

Tl1e requested extension and fee are as foilows (check time period desired and enter t11e appropriate fee below): 

D One month (37 CFR 1.17(a)(1)) 

D Two monll1s (37 CFR 1.17(a)(2)) 

0 Three months (37 CFR 1.17(a)(3)) 

D Four montt1s (37 CFR 1.17(a)(4)) 

D Five months (37 CFR 1.17(B)(5)) 

Fee 

$200 

$600 

$1,400 

$2,200 

$3,000 

Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro entity status. See 37 CFR 1.29. 

Small Entity Fee 

$100 

$300 

$700 

$1,100 

$1,500 

Micro Entitv Fee 

$50 

$150 

$350 

$550 

$750 

Form PTO/S8/15A or B or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of t11e tee is enclosed 

Payment by credit card. Forrn PTO-2038 is attact1ed. 

The Director has already been authorized to char(Je fees in this application to a Deposit Account 

$ ______ _ 

$ ______ _ 

s 1,400 

$ ______ _ 

$ _________ _ 

□ 

□ 
□ 
□ 
0 
0 The Director is hereby authorized to char1Je any fees which n1ay be required, or credit ;iny overpayment, to 

Deposit Account Number _1_9_-_1_9_7_0_. _________ _ 

0 Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorizat.ion on PT0-2038. 

I am the 

D applicant. 

[Z] attorney or a[1ent of record. Registration nurnber _4_5_2_8_5 ___________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number ______________ _ 

/Jason H. Vick/ December 2, 2015 
Signature DatB 

Jason H. Vick 303-863-9700 
Typed or printed name Telephone Number 

NOTE: Tt1is form must be signed in accordance with 37 CFR 1.33. See 37 CFR 14 for signature requirements and certifications. Subrnil 
multiple forms if more than one signature is required, see below*. 

[J * Total of _1 ________ forms are submitted. 

Tt1,s coilect,on of ;nformation ;s reqrnre'-1 by 37 CFI'< 1.136(a ). The information is required to obtain or retain a benefit L1y tt,e public, wt1,ch is to file (and by the 
USPTO to process) an appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Tl1is collection is estimated to lake 6 minutes to 
complete, including galt1ering, preparing, and submitting tt1e completed application form to tt1e USPTO. Time will vaiy depending upon the indivirJual case. ,<\ny 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden shouid be sent to the Chief Information Officer, 
U.S Patent and Trademark Office, U.S. Department of Commerce, P.O. Box ·1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS /\DDl'<ESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PTO-875 14/159, 125 01/20/2014 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16/al, (bl, or (ell 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = (37 CFR 1 16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

12/02/2015 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) * 20 Minus ** 20 = 0 X $80 = 0 
0 

Independent z /37 CFR 1 .16/h)) * 2 Minus ***3 = 0 X $420 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /TAMIE JARRETT/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159, 125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING DATE FIRST NAMED INVENTOR 

01/20/2014 Marcos C. Tzannes 

12/10/2015 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

NOTIFICATION DATE DELIVERY MODE 

12/10/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

j vick@sheridanross.com 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

14/159, 125 

Examiner 

OSMAN ALSHACK 

All participants (applicant, applicant's representative, PTO personnel): 

(1) OSMAN ALSHACK. 

(2) Jason Vick (Reg. No. 45.285/. 

Date of Interview: 02 December 2015. 

Type: IZI Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

IZI No. 

Issues Discussed D101 D112 D102 IZl103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Reference Yoshimura et al. (U.S.PN: 2002/0126675. 

Substance of Interview 

Applicant(s) 

TZANNES, MARCOS C. 

Art Unit 

2112 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant's attorney briefly explained and discussed the claimed invention. Applicant's attorney argues that the cited 
paragraph {00901 of reference (U.S.PN: 2002/0126675 by Yoshimura et al.) fails to teach the limitation of" the header 
field of the second type of packet does not comprise the SID of the first type of packet." Examiner agrees that 
paragraph {00901 specifically does not explicitly teach the limitation. However. the Examiner will review the cited 
references. update the search. and reconsider upon filling of arguments and/or amendmen. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/OSMAN ALSHACK/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

/ALBERT DECADY/ 
Supervisory Patent Examiner, Art Unit 2112 

Interview Summary PaperNo.20151202 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 489 of 739

Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Electronic Acknowledgement Receipt 

EFSID: 24340063 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 11-DEC-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 16:30:17 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

21615528 

1 Non Patent Literature PART_ l_ADTRAN_000l .pdf no 217 
1 cca2e0954cbbe4 3 24 f99 bd b6066aec0b 7 3 

9743f 

Warnings: 

Information: 
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23477425 

2 Non Patent Literature PART_ 1 _ADTRAN_0002.pdf no 451 
99f357af08751 07f1 589a9de59cb1 7b32c3c 

d271 

Warnings: 

Information: 

16929691 

3 Non Patent Literature PART_ 1 _ADTRAN_0003.pdf no 235 
5Sccf0997a00b80ff4Sdce4c40c7d65efc590 

eOa 

Warnings: 

Information: 

5990550 

4 Non Patent Literature PART_ 1 _ADTRAN_0004.pdf no 226 
b6c1 38f148e842bad36cdacbca45e9c4b85 

8e6c1 

Warnings: 

Information: 

18541112 

5 Non Patent Literature PART_ 1 _ADTRAN_0005.pdf no 392 
916b5fd 1 a43a367801 e88d79ed5Sf7b2334 

629a5 

Warnings: 

Information: 

18567586 

6 Non Patent Literature PART_ 1 _ADTRAN_0006.pdf no 375 
f1 a623cbb29de40581 eb38d2b49c2e97e58 

778ab 

Warnings: 

Information: 

14180780 

7 Non Patent Literature PART_ 1 _ADTRAN_0007.pdf no 245 
98a 1 a98d0aa224b09a6fcd34149cd 1376ab 

66d3f 

Warnings: 

Information: 

15668112 

8 Non Patent Literature PART_ 1 _ADTRAN_0008.pdf no 348 
efb4c9631 b2e9ad6213f95Sd43003c9b883 

7cedd 

Warnings: 

Information: 

Total Files Size (in bytes) 134970784 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 1 I of I 6 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Dale Narne of Patentee of Pages, Columns. Lines, Where 
Initials* No. 1 Number-kind Code 2 r,r,mownj MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

1 4979174 12-18-1990 Cheng et al. 

2 5063533 ·11-os-·1991 Erhart et al. 
3 5214501 05-25-1993 Cavallerano et al. 
4 5287384 02-15-1994 Avery et al. 
5 5351016 09-27-1994 Dent 
6 5420640 05-30-1995 Munich et al. 

7 54229'13 06-06-'1995 Wilkinson 
8 5563915 10-08-1996 Stewart 
9 5596604 01-21-1997 Cioffi et al. 

10 5635864 06-03-1997 Jones 
11 5675585 10-07-1997 Bonnot et al. 
12 5737337 04-0 7 - '1998 Voith et al. 
13 5745275 04-28-1998 Giles et al. 
14 5751338 05-'12-1998 Ludwig, jr. 
·15 5751741 05-12-1998 Voith et al. 
16 5757416 05-26-1998 Birch et al. 
17 5764649 06-09-1998 Tong 

18 5764693 06-09-1998 Taylor et al. 
19 5793759 08-'11-1998 Rakib et al. 
20 5835527 11-10-1998 Lomp 
21 5867400 02-02-1999 EI-Ghoroury et al. 

22 5903612 05-11-1999 Van Der Puttent et al. 
23 5905874 05-18-1999 Johnson 
24 5912898 06-'15-1999 Khoury 
25 5917340 06-29-1999 Manohar et al. 

26 5968200 10-19-1999 Amrany 
27 5991857 11-23-1999 Koetje et al. 
28 5995539 11-30-1999 Miller 

29 6041057 03-21-2000 Stone 
30 6081291 06-27-2000 Ludwig, Jr. 
31 6151690 11-21-2000 Peeters 
32 6226322 05-01-2001 Mukherjee 
33 6308278 10-23-2001 Khouli et al. 

34 6381728 04-30-2002 Kang 

Examiner Date 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of H1is 
form with next communication to applicant. 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 2 I of I 6 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

35 6392572 05-21-2002 Shiu et al. 
36 6421323 07-16-2002 Nelson et al. 
37 6473418 10-29-2002 Laroia et al. 
38 6484283 11-19-2002 Stephen et al. 
39 6480976 11-12-2002 Pan et al. 
40 6498806 '12-24-2002 Davis 
41 6542500 04-01-2003 Gerszberg et al. 
42 6553534 04-22-2003 Young, Ill et al. 
43 6578162 06-10-2003 Yung 
44 6640239 10-28-2003 Gidwani 
45 6657949 '12-02-2003 Jones, IV et al. 
46 6704848 03-09-2004 Song 
47 6754290 06-22-2004 Halter 
48 6738370 05-18-2004 Ostrnan 
49 6865233 03-08-2005 Eriksson et al. 
50 6885696 04-26-2005 Wingrove 
51 6904537 06-07-2005 Gorman 
52 6922444 07-26-2005 Cai et al. 
53 6956872 10-18-2005 Djokovic et al. 
54 6988234 01-17-2006 Han 
55 7024592 04-04-2006 Voas et al. 
56 7027782 04-11-2006 Moon et al. 
57 7050552 05-23-2006 Comisky 
58 7058085 06-06-2006 Earnshaw et al. 
59 7103096 09-05-2006 Mitlin et al. 
60 7200138 04-03-2007 Liu 
61 7203206 04-10-2007 Arnidan et al. 
62 7'187708 03-06-2007 Shiu et al. 
63 7200169 04-03-2007 Suzuki et al. 
64 7224702 05-29-2007 Lee 
65 7266132 09-04-2007 Liu et al. 
66 7269208 09-11-2007 Mazzoni et al. 
67 7272768 09-'18-2007 Chang et al. 
68 7302379 11-27-2007 Cioffi et al. 
69 7400688 07-15-2008 Garrett 
70 7668101 02-23-2010 Raissinia et al. 
71 7933295 04-26-2011 Thi et al. 
72 8775890 07-08-2014 Yap et al. 
73 2001 /0039637 11-08-2001 Bengough 

Examiner 

I I Date I 
Signature Considered 

.. 
*EXAMINER: lrnl1al 1f reference 1s cons1derecl, whether or not c1tat1on 1s m conformance and nol considered. Include copy of Um; 
form with next communication to applicant. 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 3 I of I 6 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

74 2002/001540'1 02-07-2002 Subramanian et al. 

75 2003/0008821 01-09-2003 Detmar et al. 

76 2003/0014 7 09 01-16-2003 Miyoshi et al. 

77 2003/0088821 05-08-2003 Yokokawa et al. 

78 2003/0093750 05-15-2003 Cameron 

79 2003/0131209 07-10-2003 Lee 

80 2003/0179770 09-25-2003 Reznic et al. 

81 2004/0120435 06-24-2004 Yang et al. 

82 2005/0034046 02-10-2005 Berkmann et al. 

83 2005/0079889 04-14-2005 Vaglica et al. 

84 2005/020425'1 09-15-2005 Moon et al. 

85 2005/0254441 11-17-2005 Levi et al. 

86 2005/0254508 11-17-2005 Aksu et al. 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Exaniiner Cite Document Number Filing Date Name of Applicant Pages, Columns, Lines, Where 
!nitiais* No.1 

Number-kind Code 2 (:! known) 
MM-DD-.YYYY ol Cited Docunient Reievant Passages or Relevant 

Fimires Aopear 

87 60i078,549 03-19-1998 Jacobsen et al. 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, To 
Initials* No. 1 MM .. DD-YYYY Applicant of Ciled Lines, Wt1ere 

Country Code3
; Number; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

88 JP 2002-118527 04/19/2002 MATSUSHITA (Includes English 
ELECTRIC IND CO Translation of 
LTD Abstract) 

89 KR 1 0-0295086 B 1 04/24/2001 C&S TECHNOLOGY (Includes an 
CO LTD English 

Translation of 
Abstract) 

90 WO 98/47238 10/22/1998 NORTHERN 
TELECOM LIMITED 

91 WO 00/41395 07/13/2000 SARNOFF 
CORPORATION 

Examiner Date 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 4 I of I 6 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

92 WO 01/11833 02/15/2001 BERKELEY 
CONCEPT 
RESEARCH 
CORPORATION 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Cite 

I 
initials* No. 1 

93 iARAMVITH, Supavadee et al. "Wireless Video Transport Using Conditional Retransmission and 
Low-Delay Interleaving" IEEE 2001 (4 pages) 
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115 Defendant ZHONE TECHNOLOGIES, INC.'S Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES, INC. - Including Claim 
Charts for FAMILY 3 with Exhibits 43-79; In the United States District Court for the District of 
Delaware; Civil Action No. 13-01836-RGA; filec! September 25, 2015 (961 pages) 

116 Defendant ZHONE TECHNOLOGIES, INC.'S Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DELTA, LLC v. ZHONE TECHNOLOGIES, INC. - Including Claim 
Charts for FAMILY 9 with Exhibits 138-150; In the United States District Court forthe District of 
Delaware; Civil Action No. 13-01836-RGA; filed September 25, 2015 (246 pages) 

Examiner 
Signature 

Date 
Considered 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 498 of 739

Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 6 I of I 6 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

117 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from Dec. 9, 2013 - Nov. 30, 2015 -
Docket Nos., 1-117; (1996 pages) 

118 Defendant Zyxel's Initial Invalidity Contentions with Respect to Representative Asserted Claims for 
TQ DELTA, LLC v. ZYXEL COMMUNICATIONS, INC. and ZYXEL COMMUNICATIONS 
CORPORATION - Including Claim Charts for FAM!l Y 3 with Exhibits C1-C36; In the United 
States District Court for the District of Delaware; Civil Action No. 13-02013-RGA; filed September 
,25, 2015 (729 pages) 

119 Defendant Zyxel's Initial Invalidity Contentions with Respect to Representative Asserted Claims for 
TQ DELTA, LLC v. ZYXEL COMMUNICATIONS, INC. and ZYXEL COMMUNICATIONS 
CORPORATION - Including Claim Charts for FAMILY 9 with Exhibits J2 - J13; In the United 
States District Court for the District of Delaware; Civil Action No. 13-2013-RGA; filed September 
,25, 2015 (236 pages) 

120 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for ttle District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA; 
Includes documents filed from July 17, 2014 - Oct 19, 2015 - Docket Nos., 1-65; (2,489 
pages) 

Examiner 
Signature 

Date 
Considered 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 499 of 739

Electronic Acknowledgement Receipt 

EFSID: 24339921 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 11-DEC-2015 

Filing Date: 20-JAN-2014 

Time Stamp: 16:23:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

243402 

1 IDS_l0.pdf yes 9 
e23813d88cb22897cb938e 7f9fe69d67b41 

d4322 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 500 of 739

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 9 

Warnings: 

Information: 

13373539 

2 Foreign Reference JP2002118527A.pdf no 15 
Sec088502fbd0bddcc0044a392127871 b31 

d40Sa 

Warnings: 

Information: 

2363211 

3 Foreign Reference KRl 00295086B1 .pdf no 19 
3 e9869dc 12cec8a 14d 7 c46bbfcf68b86e 39a 

159b 

Warnings: 

Information: 

4589652 

4 Foreign Reference WO9847238A2.pdf no 37 
e5e3cd58d27f9a38e66a66272bd 1 bea67f4 

8a20a 

Warnings: 

Information: 

5471159 

5 Foreign Reference WO0041395A l .pdf no 36 
6fc90131e4f47d8424f167bdd27f92ef39e3i 

350 

Warnings: 

Information: 

3846597 

6 Foreign Reference WO0111833Al.pdf no 37 
a294e30ede29bcc3e1 2b9d7a48a8Sbba4d 

2e61a 

Warnings: 

Information: 

777148 

7 Non Patent Literature 
Aramvith_Wireless_ Video_ Tran 

no 4 
sport.pdf 

31911 daa232c11de4cc51953301ebcd5372 
20c09 

Warnings: 

Information: 

269530 

8 Non Patent Literature 
Bauer _lterative_Sou rce_ Chan n 

no 10 
el_Decoding.pdf 

52cb3c998a830d900567998cfeb358aa 186 
Od428 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 501 of 739

9 Non Patent Literature 

Warnings: 

Information: 

10 Non Patent Literature 

Warnings: 

Information: 

11 Non Patent Literature 

Warnings: 

Information: 

12 Non Patent Literature 

Warnings: 

Information: 

13 Non Patent Literature 

Warnings: 

Information: 

14 Non Patent Literature 

Warnings: 

Information: 

15 Non Patent Literature 

Warnings: 

Information: 

16 Non Patent Literature 

Warnings: 

Information: 

17 Non Patent Literature 

Warnings: 

Information: 

99802 
Business_wire_New_FatPipe_ T 

l_Speed.pdf i---------; 

Buzzard_An_lmplementation_ 

6f46603 d 1 54 72 7763 SfS e Sec4ed cS 2dd 8fa6 
4Sf8 

447129 

of_the_Hamlyn.pdf •---------; 
691bb05091c58207d5211 cc8422dd9fa61 a 

bb705 

Cisco_Alterantives_for_High_b 
390889 

andwidth.pdf i----------1 

Eberle_80-MBS_QPSK_and_72-

4ca06e4d54d ed 99e 55 06bb6ba34 773 089d 
36891d 

2310124 

MBS.pdf i------------1 

Goodman_Maximizing_the_ Th 

9ea83 35 703fec66d 681 77f5 aS 5 026 7b5 f3 36 
8792 

627485 

roughput_of_CDMA.pdf , _________ __, 
b3c7ed 132031 aa0ddf557bcfab96e830d2e 

b98fd 

ITU- 17720931 

T _Recommendation_G992-1 _01-------------1 
6-1999.pdf b8caa0929ae3f596cca27a947fe1d1a1fdcd 

431a 

ITU- 3639718 

T_Recommendation_G992-3_0,-------------; 
4-2009.pdf 732499770277917b3988aabb51 Sa143ebee 

a11eb 

ITU- 3400322 

T _Recommendation_G992-3_A.1-------------1 
n nex_ C_ 04-2009. pdf 61579257687743d9a8e7158d2854304180 

39e54 

ITU- 4310354 

T _Recommendation_G993-1 _0,-------------; 
6-2004.pdf 3d924108bf398699d11 0af2f8569Sd4f0f01 

Sal 

no 2 

no 15 

no 8 

no 10 

no 5 

no 256 

no 404 

no 296 

no 228 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 502 of 739

751718 
ITU_ T_SGl 5_Q4_LB-031_June_ 

no 7 18 Non Patent Literature 
2004.pdf 

edc810a36351 el 034c24Sd6aa049af1 9be8 
544ac 

Warnings: 

Information: 

335155 
Johns_l nteg rated_ Ci rcuits_for _ 

no 9 19 Non Patent Literature 
Data_ Transmission.pdf 

40dQdgbb0a8ae9e 1 0a574834812fc5fcd6fa 
SOOb 

Warnings: 

Information: 

946288 
Petzold_Multicarrier _Spread_S 

no 4 20 Non Patent Literature 
pectrum.pdf 

e2cc5ac5abbb938Sf8de 169009601 da9f47 
d70e3 

Warnings: 

Information: 

194178 
Sklower_ The_PPP _Multilink_Pr 

no 15 21 Non Patent Literature 
otocol.pdf 

c6824dbb098f87d53235007c958fab0ed80 
6b67 

Warnings: 

Information: 

102428 
Wolman_Latency_Analysis_of 

no 14 22 Non Patent Literature 
TCP.pdf 

301 b?ccl 2043 c3449d3ae6bc9Sc36fdcb77 
444e6 

Warnings: 

Information: 

579887 
Yamada_QoS_Control_by _ Traf 

no 11 23 Non Patent Literature 
ic_Engineering.pdf 

blSf7l l 3S711 e0ea01 Sf8a0Sa5718672c3b 
dde8c 

Warnings: 

Information: 

239544 
6936-57-PEP-

no 4 24 Non Patent Literature 
DIV _QA_ 10-20-2015.pdf 

d56a594c04b47b406d9294d964efc4ec8bb 
6a888 

Warnings: 

Information: 

167401 
6936-57-P JP-

no 4 25 Non Patent Literature 
DIV-3_OA_l 1-16-2015.pdf 

388e9eeSbf1 g5f1 64191 ddf4338afc6099d6 
a8c9 

Warnings: 

Information: 

25428487 

26 Non Patent Literature PART_l_ 2WIRE 0001.pdf no 168 
a?3dfbcb0ac45fOca4bcSa 1 ee87f9be5508c 

01fa 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 503 of 739

20301785 

27 Non Patent Literature PART_ 1 _2WI RE_0002.pdf no 178 
ee441 ec0883e4c39656c2272a0e80fbab6b 

b0083 

Warnings: 

Information: 

23259056 

28 Non Patent Literature PART_ 1 _2WI RE_0003.pdf no 173 
e7cd5de48e549daefc72371 0ab37b350c38 

82f53 

Warnings: 

Information: 

22956104 

29 Non Patent Literature PART_ 1_2WIRE_0004.pdf no 183 
c61 d4521 Sf4f0Sf3f08e7a7719d41 dbcbfe6 

031 

Warnings: 

Information: 

25491036 

30 Non Patent Literature PART_ 1 _2WI RE_000S.pdf no 236 
1 b5283Sde4ae6e25b 135149171 583883bd 

63bc2e 

Warnings: 

Information: 

22191908 

31 Non Patent Literature PART_ 1_2WIRE_0006.pdf no 413 
f464 7 582fe3 3 2a2 4 2bd 3 c913 857f3 b 70f4ea 

870c 

Warnings: 

Information: 

23946035 

32 Non Patent Literature PART_ 1_2WIRE_0007.pdf no 447 
7f81 06e90a9 b7 4c3 b3cb39 5 ecc020c5 98f3 e 

SdSf 

Warnings: 

Information: 

15923494 

33 Non Patent Literature PART_ 1_2WIRE_0008.pdf no 414 
4816d945ce7dd657173dfd78643c6eb71 a7 

7575a 

Warnings: 

Information: 

14901133 

34 Non Patent Literature PART_ 1_2WIRE_0009.pdf no 263 
89356c38Sb2e83ed0578833a8a 151f7591 d 

0a794 

Warnings: 

Information: 

25854218 

35 Non Patent Literature PART_ 1_2WIRE_001 0.pdf no 236 
7b 1 f216b 1876ccf66c9afa76bb9be6c2886d 

Sffa 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 504 of 739

19723211 

36 Non Patent Literature PART_ 1_2WIRE_001 l .pdf no 426 
921 d91 d7e5b0fc7d 1935860e4d0f8965Se9 

2fd49 

Warnings: 

Information: 

14901983 

37 Non Patent Literature PART_ 1_2WIRE_0012.pdf no 476 
2be 7d cf6f3 d a3e 26d 7 628094003 Sa0a 7 ee 3 

b0714 

Warnings: 

Information: 

7478165 

38 Non Patent Literature PART_ 1_2WIRE_0013.pdf no 231 
2e0b6541 006e3ecdefb6Sf53af25274e 78e 7 

36bd 

Warnings: 

Information: 

5177022 

39 Non Patent Literature 
2Wi re_l nvalidity _ Contentions_ 

no 539 
FAMILY _3_09-24-2015.pdf 

d 78c 41 fd bd 3e96c2056c999 3c6f0dfc0055 0 
f48b 

Warnings: 

Information: 

14504146 

40 Non Patent Literature PART_ l_ZHONE_000l .pdf no 226 
f8bca37a89bab 1 01b9309647427afa71 ad3 

babeO 

Warnings: 

Information: 

12441957 

41 Non Patent Literature PART_ 1 _ZHON E_0002.pdf no 227 
53a84134f999Sbe61 d9d3e068Scbd8b8723 

70451 

Warnings: 

Information: 

25843915 

42 Non Patent Literature PART_ 1 _ZHON E_0003.pdf no 431 
ab80dec4 704 7 3d 5 7a6b91344a6066c928bc 

a1d45 

Warnings: 

Information: 

13183091 

43 Non Patent Literature PART_ 1 _ZHON E_0004.pdf no 432 
616Sa23d9d6773806214057e3759eed7Sc1 

6e669 

Warnings: 

Information: 

5755160 

44 Non Patent Literature PART_ 1 _ZHON E_000S.pdf no 197 
2a2296a59a471 fc71 d942657daab 1 fb713a 

2Sb3 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 505 of 739

6553426 

45 Non Patent Literature PART_ l_ZHONE_0006.pdf no 209 
385458be68e3ef9d72fba62f75511 b5f79Se 

66a9 

Warnings: 

Information: 

8243124 

46 Non Patent Literature 
ZHONE_lnvalidity _ Contentions 

no 961 
_FAMILY _3_09-25-2015.pdf 

fe9b9ccafb77cf28973dc9db 158dd3c1 66e 1 
3b64 

Warnings: 

Information: 

2462985 

47 Non Patent Literature 
ZHONE_lnvalidity _ Contentions 

no 246 
_FAMILY _9_09-25-2015.pdf 

499140a5e9faaccd46c351 d41 cl 260026dd 
52976 

Warnings: 

Information: 

11347003 

48 Non Patent Literature PART_ 1 _ZYXEL_000l .pdf no 220 
3fc1a1816f3478cd75498cfbc3df50d4 7f233 

e51 

Warnings: 

Information: 

13855927 

49 Non Patent Literature PART_ 1 _ZYXEL_0002.pdf no 233 
4 753b7728991 56bb70a9fbf5744c0ea 1 d6a 

2cd58 

Warnings: 

Information: 

19227914 

50 Non Patent Literature PART_ 1 _ZYXEL_0003.pdf no 198 
c53f3180bf3e0cbf51 cf1 081 f229ebc80630c 

135 

Warnings: 

Information: 

14072691 

51 Non Patent Literature PART_ 1 _ZYXEL_0004.pdf no 237 
8b883 38ca 668e3 ac2 9df02 4406fd6d 12ca5 

f82b 

Warnings: 

Information: 

17642079 

52 Non Patent Literature PART_ 1 _ZYXEL_0005.pdf no 256 
ca8c0369e301d8651 eff5262b6ba5e86e8e 

b090 

Warnings: 

Information: 

3083853 

53 Non Patent Literature PART_ 1 _ZYXEL_0006.pdf no 232 
12d8b791 fed1 0aaef71 c89b 122f967973Sot 

7c80 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 506 of 739

12198773 

54 Non Patent Literature PART_ 1 _ZYXEL_0007.pdf no 232 
e68163b894d526a079af36ea678191 b5a30 

ef43f 

Warnings: 

Information: 

12512620 

55 Non Patent Literature PART_ 1 _ZYXEL_0008.pdf no 388 
f981366a9cb7f037d974551573b6c2a88a7 

0151 

Warnings: 

Information: 

4985935 

56 Non Patent Literature 
ZYXEL_I nvalidity _ Contentions_ 

no 729 
FAMILY _3_09-25-2015.pdf 

591f41 c79a8493400cfbb3Sb8ea6acaf0191 
7884 

Warnings: 

Information: 

2392253 

57 Non Patent Literature 
ZYXEL_I nvalidity _ Contentions_ 

no 236 
FAMILY _9_09-25-2015.pdf 

eO bd3 ae9d 635 c2fbbd4c0ef54b9 b6f1 28c3 
cf81 

Warnings: 

Information: 

Total Files Size (in bytes) 535038080 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 507 of 739

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

Confirmation No.· 3369 

Examiner: Alshack, Osman M 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IZl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

IZl Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed ______ ~ which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

IZl To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessaiily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed _____ (Attorney Ref. No. ----~ 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

lXl 

□ 

□ 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subtmssion, because the information disclosure 
s1atemem submitted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlrree months of the filing date of a national application other ihan a 
continued prosecution application under 37 CFR l53(d), or 

D Within tln-ee months of the date of entry into the national stage of a.'1 international application as set 
foith in 37 CFR l.49 l or 

D Before the maihng date of a first Office Ac1ion on tile merits, or 

~ Before 1he mailing of a firs! Office action afwr the filing of a request for continued examination under 
37 CFR Ul4. 

Although no fee is believed due, ff any fee is deemed due in connection with this subtmssion, please charge such 
fee to Deposit Account 19-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above 
conditions (37 CFR l.97(b)). but before the mailing date of one of the following conditions: 

( l) a final action under 37 C.F.R. U l3 or 
(2) a nmice of allowa.'lce under 37 C.F.R. l .3 l 1, or 
(3) an action that otherwise closes prosecution in the application. 

This Infonnation Disclosure Statement is accompanied by: 

D A Ceitificmion (below) as specified by 37 C.F.R. l. 97(e). Although no fee is believed due, if any 
fee ls deemed due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 
l. l 7(p) for submission of an informmion disclosure staiement. Please credit arry oveipayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
1. 97(c). 

D This information Disclosure Statement includes a Certification (belo,v) as specified by 3 7 C.F.R. 
l.97(e) 

Al'ill 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 
Account 19-l 970 in the amount of $180.00 1mder 37 C:.F.R. l.l7(p). Please credii any overpayment or charge 
mry underpayment to Deposit Account 19- l 970. Election to pay the fee should not be taken as an indication that 
applica.'lt(s) caimot execute a certification. 

2 
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Certification (37 CF.R. 1.97(e)) 

(Applicable only if checked) 

D The undersigned ce1tifies that: 

D Each item of infom1ation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infimnation contained in 

this Information Disclosure Statement was known to any individual designated in 37 C.F.R. l.56(c) 

more than three months p1iorto the filing of this statement. 37 C.F.R] 97(e)(2) 

Date: December l L 2015 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~/~J=a::.~'c~n~1 ~H=·-\i~'~ic=k~/ ________ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Applicant(s) Application No. 
14/159, 125 TZANNES, MARCOS C. 

Office Action Summary Examiner 
OSMAN ALSHACK 

Art Unit 
2112 

I 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 12/02/2015. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 106-125 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 106-125 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 07/14/2015 10/01/2015 and 12/11/2015. 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20151218 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

DETAILED ACTION 

Page 2 

l. The present application is being examined under the pre-AJA first to invent provisions. 

Status of Claims 

2. Claims 106-125 are presented for examination. Claims 1-105 are cancelled. 

Information Disclosure Statement 

3. The references listed in the information disclosure statement (IDS) submitted on have 

been considered. The submission is in compliance with the provisions of 37 CPR 1.97. Form 

PTO- 1449 is signed and attached hereto. 

Response to Arguments 

4. Applicant's arguments filed on 12/02/2015 with respect claims 106-125 have been fully 

considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
(a) A patent may not be obtained through the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 
35 U.S.C. 103(a) are summarized as follows: 
1. Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 

Page 3 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 106-125 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 

Plamondon et al (U.S. PN: 2007/0206621)" herein after as Plamondon" in view of Marco (U.S. 

PN: 6,266,337). 

As per claim 106: 

Plamondon substantially teaches or discloses a method of packet retransmission, in a 

transceiver, comprising (see abstract, and paragraph [0007]): transmitting, by the transceiver 

(see Fig 2B), a first type of packet (see paragraph [0007], and Fig 6, step 601); and transmitting, 

by the transceiver (see Fig 2B) a second type of packet (see paragraph [0007], and Fig 6, step 

603), wherein the first type of packet is stored in a retransmission buffer after transmission (see 

paragraph [0121], herein, appliance 200) and the second type of packet is not stored in a 

retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 is free to 

discard the saved packet data), and wherein the header field of the first type of packet comprises 

a sequence identifier (SID) that is incremented after the first type of packet is transmitted (see 

paragraph [0413 }, herein, each time that a packet is retransmitted, the count is incremented by 

one). 

Plamondon does not explicitly teach wherein the first and second types of packet comprise a 

header field that indicates whether a transmitted packet is a first type of packet or a second type of packet, 

and wherein the header field of the second type of packet does not comprise the SID of the first type of 

packet. 
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However, Marco in analogous art teaches wherein the first and second types of packet 

Page 4 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a second 

type of packet (see column 5, lines 34-38, herein, a retransmit packet comparator 154 determines 

whether the incoming packet is of the type "retransmission" or "regular" (block 204) and sends an 

appropriate signal to a packet routing controller 156 and Fig 54, step 204) and wherein the header field 

of the second type of packet does not comprise the SID of the first type of packet (see column 5, 

lines 39-46, herein, if the packet is a regular packet, the packet routing controller 156 causes a 

copy of the packet data 158 to be stored in a data memory 160 (block 206). In addition, the 

packet routing controller 156 causes a CRC generator 162 to compute the checksum of the 

packet. This is done in a similar manner as described above using CRC-32 and excluding packet 

header fields such as the identifier and the time-to-live fields). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Marco by the first and second types of packet comprise a header field that indicates whether a 

transmitted packet is a first type of packet or a second type of packet, and wherein the header 

field of the second type of packet does not comprise the SID of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized the first 

and second types of packet comprise a header field that indicates whether a transmitted packet is 

a first type of packet or a second type of packet, and wherein the header field of the second type 

of packet does not comprise the SID of the first type of packet would have improved the 

retransmission packets performance. 
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As per claim 107: 

Page 5 

Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213 ]). 

As per claim 108: 

Plamondon teach that wherein the method is performed in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 109: 

Plamondon teach that wherein the method is performed in a customer premises modem 

that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 110: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 111: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [00961). 

As per claim 112: 
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Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

(Packet Transfer Mode-Transmission convergence) codewords (see paragraph [0010], herein, 

transport layer connection). 

As per claim 113: 

Plamondon teaches that wherein the first type of packet comprises one or more A TM 

(Asynchronous Transfer Mode) cells (see paragraph [0038], herein, Asynchronous Transfer 

Mode). 

As per claim 114: 

Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 115: 

Plamondon teaches that wherein the first type of packet is a low-PER (packet Error Rate) 

packet and the second type of packet is a low-latency packet (see paragraph [0224 ]). 

As per claim 116: 

Plamondon substantially teaches or discloses a transceiver operable to transmit a first 

type of packet and to transmit a second type of packet (see paragraph [0007], and Fig 6, steps 

601 & 603), wherein the first type of packet is stored in a retransmission buffer after 

transmission (see paragraph [0121], herein, appliance 200) and the second type of packet is not 
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stored in a retransmission buffer after transmission (see paragraph [0122], herein, appliance 200 

is free to discard the saved packet data), and wherein the header field of the first type of packet 

comprises a sequence identifier (SID) that is incremented after the first type of packet is 

transmitted (see paragraph [0413 }, herein, each time that a packet is retransmitted, the count is 

incremented by one) and the header field of the second type of packet does not comprise the SID 

of the first type of packet (see paragraph [0149 }, herein, Packets that are not retransmitted will 

not result in ambiguity). 

Plamondon does not explicitly teach wherein the first and second types of packet comprise a 

header field that indicates whether a transmitted packet is a first type of packet or a second type of packet, 

and wherein the header field of the second type of packet does not comprise the SID of the first type of 

packet. 

However, Marco in analogous art teaches wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a second 

type of packet (see column 5, lines 34-38, herein, a retransmit packet comparator 154 determines 

whether the incoming packet is of the type "retransmission" or "regular" (block 204) and sends an 

appropriate signal to a packet routing controller 156 and Fig 54, step 204) and wherein the header field 

of the second type of packet does not comprise the SID of the first type of packet (see column 5, 

lines 39-46, herein, if the packet is a regular packet, the packet routing controller 156 causes a 

copy of the packet data 158 to be stored in a data memory 160 (block 206). In addition, the 

packet routing controller 156 causes a CRC generator 162 to compute the checksum of the 

packet. This is done in a similar manner as described above using CRC-32 and excluding packet 

header fields such as the identifier and the time-to-live fields). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify the communication system of Plamondon with the teachings of 

Marco by the first and second types of packet comprise a header field that indicates whether a 

transmitted packet is a first type of packet or a second type of packet, and wherein the header 

field of the second type of packet does not comprise the SID of the first type of packet. 

This modification would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, because one of ordinary skill in the art would have recognized the first 

and second types of packet comprise a header field that indicates whether a transmitted packet is 

a first type of packet or a second type of packet, and wherein the header field of the second type 

of packet does not comprise the SID of the first type of packet would have improved the 

retransmission packets performance. 

As per claim 117: 

Plamondon teaches that wherein the transceiver is connected to a second transceiver 

using a wired or wireless channel (see paragraph [0038], and Fig 2B, component 104) and the 

transceivers are used to transport one or more of video and voice data (see paragraph [0213 ]). 

As per claim 118: 

Plamondon teaches that wherein the transceiver is located in a linecard that is operable to 

transport video (see paragraph [0068], herein, standard telephone lines). 

As per claim 119: 
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Plamondon teaches that wherein the transceiver is located in a customer premises 

Page 9 

modem that is operable to transport video (see paragraph [0072], herein, mobile telephone). 

As per claim 120: 

Plamondon teach that wherein the transceiver includes at least one digital signal 

processor (see paragraph [0064], herein, a microprocessor unit). 

As per claim 121: 

Plamondon teaches that wherein the transceiver includes at least one ASIC (Application 

Specific Integrated Circuit) (see paragraph [00961). 

As per claim 122: 

Plamondon teaches that wherein the first type of packet comprises one or more PTM-TC 

(Packet Transfer Mode-Transmission convergence) codewords (see paragraph [0010], herein, 

transport layer connection). 

As per claim 123: 

Plamondon teaches that wherein the first type of packet comprises one or more A TM 

(Asynchronous Transfer Mode) cells (see paragraph [0038], herein, Asynchronous Transfer 

Mode). 

As per claim 124: 
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Plamondon teaches that wherein the first type of packet comprises one or more Reed 

Solomon codewords (see paragraph [0158], herein, forward error correction techniques). 

As per claim 125: 

Plamondon teaches that wherein the first type of packet is a low-PER (packet Error Rate) 

packet and the second type of packet is a low-latency packet (see paragraph [0224 ]). 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to OSMAN ALSHACK whose telephone number is (571)272-2069. 

The examiner can normally be reached on MON-FRI 8:30 AM 5:00 PM EST, also please fax 

interview request to (571) 273- 2069. If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, ALBERT DECADY can be reached on 5712723819. 

The fax phone number for the organization where this application or proceeding is assigned is 

571-273-8300. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information for 

unpublished applications is available through Private PAIR only. For more information about 

the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/OSMAN ALSHACK/ 

Patent Examiner, Art Unit 2112. 

/ESAW ABRAHAM/ 

Primary Examiner, Art Unit 2112 
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61 7203206 04-10-2007 Arnidan et al. 
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94 BAUER, Rainer et al. "Iterative Source/Channel-Decoding Using Reversible Variable Length 
Codes" Munich University of Technology, 2000 ('10 pages) 

95 BUSINESS WIRE "New FatPipe T1 Speed Product Produces Speeds up to 4.5Mbps and 
Redundancy for a Fraction of the Cost of a Fractional T3!" Business Wire, Oct. 16, 1998 (2 pages) 

96 BUZZARD, Greg et al., "An Implementation ofttie Hamlyn Sender-Managed Interface 
Architecture" The Second Symposium on Operating Systems Design and Implementation (OSOi 
'96) Proceedings (Seattle, WA), 28-31 October 1996 (15 pages) 

97 CISCO SYSTEMS, INC. "Alternatives for High Bandwidth Connections Using Parallel T'1iE1 Links" 
1998 (8 pages) 

98 EBERLE, Wolfgang et al. "80-Mb/S QPSK and 72-Mb/s 64-QAM Flexible and Scalable Digital 
OFDM Transceiver ASICs for Wireless Local Area Networks in the 5-GHz Band" IEEE Journal of 
Solid-State Circuits, Vol. 36, No. 11, November 2001 (10 pages) 

99 GGGGMA#~·-9G"',,#-e-t-'8+a--~'.Max,'R't~-t.qe.-~f1-f~ftftt:}t--t-&{;~-tmt&·G-Offlmoo-i€a-tffift&'' 
~,t.ooi;i..9-.43 .. !.,,l.,q.,i.veH,,it>,<;•-Br-oo..~+yfl-,•-N-¥-{5--f}af}W) No date provided. 

100 "ITU-T Recommendation G.992.1, "Series G: Transmission Systems and Media, Digital Systems 
and Networks" June 1999 (256 pages) 

101 ITU-T Recommendation G.992.3, "Asymmetric Digital Subscriber Line Transceivers 2 (ADSL2)" 
International Telecommunication Union, April 2009, 404 pages 

102 ITU-T Recommendation G.992.3 Annex C, "Annex C: Specific Requirements for an ADSL System 
Operating in the Sarne Cable as ISDN as Defined in Appendix Ill of Recommendation ITU-T 
G.961" International Telecommunication Union, April 2009, 296 pages 

103 ITU-T Recommendation G.993.1 "Very High Speed Digital Subscriber Line Transceivers" June 
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104 ITU-T SG15iQ4 Contribution LB-031 "VDSL2 - Constraining the Interleaver Complexity" Texas 
Instruments, Inc. June 2004 (7 pages) 

105 JOHNS, David A, et al. "Integrated Circuits for Data Transmission Over Twisted-Pair Channels" 
IEEE Journal of Solic!-State Circuits, Vol. 32, Nov. 3, March 1997 (9 pages) 

106 PETZOLD, Mark C. et al. "Multicarrier Spread Spectrum Petiormance in Fading Channels with 
Serial Concatenated Convolutional Coding" IEEE '1998 (4 pages) 

107 SKLOWER, K. et al. "The PPP Multilink Protocol (MP)" Network Working Group, November 1994 
(15 pages) 

108 WOLMAN, Alec et al. "Latency Analysis of TCP on an ATM Network" University of Washington, 
Printed Sept 19, 2014 (14 pages) 

109 YAMADA, Hitoshi et al. "QoS Control by Trame Engineering in Content Delivery Networks" Fujitsu 
Science and Technology Journal, December 2003 (11 pages) 

110 Official Action for European Patent Application No. 10000017.3, datec! October 20, 2015 (Attorney 
Ref. No. 6936-57-PEP-DIV) 

11 ·1 Official Action (Including Translation) for Japanese Patent Application No. 2013-246257 
dispatched November '16, 2015 (Attorney Ref. No.: 6936-57-PJP-DIV-3) 

112 Documents filed with District Court Proceedings for TO DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Nov. 4, 2013 - Oct 19, 2015 - Docket Nos., 1-122; (3,844 pages) 

113 Defendant 2WIRE, INC.'s Preliminary Invalidity Contentions with Regard to Representative 
,Asserted Claims for TQ DEL TA, LLC v. 2WIRE, INC. - Including Claim Charts for FAMILY 3 
1with Exhibits F-1 to F-9 and G-1 to G-25; In the Unitec! States District Court for the District of 
Delaware: Civil Action No. 13-01835-RGA; filed September 24, 2015 (539 pages) 

114 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-0·1836-
RGA; Includes documents filed from Nov. 4, 2013 - Nov. 30, 2015 - Docket Nos., 1-100; (1722 
pages) 

115 Defendant ZHONE TECHNOLOGIES, INC.'S Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES, INC. - Including Claim 
Charts for FAMILY 3 with Exhibits 43-79; In the United States District Court for the District of 
Delaware; Civil Action No. 13-01836-RGA; filec! September 25, 2015 (961 pages) 

116 Defendant ZHONE TECHNOLOGIES, INC.'S Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DELTA, LLC v. ZHONE TECHNOLOGIES, INC. - Including Claim 
Charts for FAMILY 9 with Exhibits 138-150; In the United States District Court forthe District of 
Delaware; Civil Action No. 13-01836-RGA; filed September 25, 2015 (246 pages) 
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117 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from Dec. 9, 2013 - Nov. 30, 2015 -
Docket Nos., 1-117; (1996 pages) 

118 Defendant Zyxel's Initial Invalidity Contentions with Respect to Representative Asserted Claims for 
TQ DELTA, LLC v. ZYXEL COMMUNICATIONS, INC. and ZYXEL COMMUNICATIONS 
CORPORATION - Including Claim Charts for FAM!l Y 3 with Exhibits C1-C36; In the United 
States District Court for the District of Delaware; Civil Action No. 13-02013-RGA; filed September 
,25, 2015 (729 pages) 

119 Defendant Zyxel's Initial Invalidity Contentions with Respect to Representative Asserted Claims for 
TQ DELTA, LLC v. ZYXEL COMMUNICATIONS, INC. and ZYXEL COMMUNICATIONS 
CORPORATION - Including Claim Charts for FAMILY 9 with Exhibits J2 - J13; In the United 
States District Court for the District of Delaware; Civil Action No. 13-2013-RGA; filed September 
,25, 2015 (236 pages) 

120 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for ttle District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA; 
Includes documents filed from July 17, 2014 - Oct 19, 2015 - Docket Nos., 1-65; (2,489 
pages) 
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EAST Search History (Prior Art} 

lrtlr:= IISearch _auery ....................................................... 11D Bs .............. J!~~=~~!or]B ~~~P ...... j 
11s1 ICJ1"14159125" I uu~~~UB;lr==J[OFF I 2

1
0
1
1:;1

1
01121 I 

i1S2 i[103 il((Marcos) near2 (Tzannes)).INV. I uus~6~ ir==i[OFF 12
1
o
1
1:;1

4
01121j 

1S3 .2 !(retransmi$5resend$3)near3((packet !U&PGPUB;ioR ioN !2015/01/211 
I I block group set packagechunk)near3 I USPAT : : l 12:19 : 
i j type)with(first original primary i i i i i 
I j second$3)same((per latency)near2 I ! ! ! ! 
I ! low)same(identif$7 indicat$3 I : : j : 
I i determin$3) I i i i i 
I S4 : 3 l(transmi$5 transceiv$3 retransmi$5 ! U&PGPUB; i OR i ON i 2015/01/21 i 
I : j resend$3)with((packet block group set I USPAT : : j 12:23 : 
I : j package chunk)near3 type)with(first I : : j : 
I : j original primary second$3)same((per I : : j : 
I : j latency)near3 low)same(identif$7 I : : j : 
i : i indicat$3 determin$3) I : : i : 

I S5 . 13 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I j resend$3)same((packet block group I USPAT : : j 12:24 : 
I j set package chunk)near3 I : : j : 
I j type)same(first original primary I : : j : 
I j second$3)same((per latency)near3 I : : i : 
I j low)same(identif$7 indicat$3 I : : j : 
I i determin$3) I i i i i 
IS6 :117 l(transmi$5transceiv$3retransmi$5 !U&PGPUB;ioR ioN i2015/01/21i 
I : j resend$3)with(packet block group set I USPAT : : j 12:27 : 
I : j package chunk)with(first original I : : j : 
I : j primary second$3)same( (per I : : j : 
I : j latency)near3 low)same(identif$7 I : : j : 
i : i indicat$3 determin$3) I : : i : 

I S7 i O i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : j resend$3)with(packet block group set I USPAT : : j 12:28 : 
I : i package chunk)with(first original I : : j : 
I : j primary second$3)same( (per and I : : i : 
I : j latency)near3 low)same(identif$7 I : : j : 
I i i indicat$3 determin$3) I i i i i 

l[S8 i□![S2 and S6 I U&PGPUB; i~i10N i 2015/01/21 i 
i i i I USPAT l .................... ...i i 12:46 i 
i S9 . 3 i S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON i 2015/01/21 i 
I j retransmi$5 resend$3)same(packet I USPAT : : j 12:54 : 
I j block group set package I : : j : 
I i chunk)same(first original primary I : : j : 
I I second$3)same((per latency)near3 I : : j : 
I i low)same(identif$7 indicat$3 I : : j : 
I i determin$3) i i i i i 

ism 17 ,S2and(transmi$5transceiv$3 ,U&PGPUB;,OR 'oN ·2015/01/21, 
I retransmi$5 resend$3)same(packet USPAT 12:55 
I block group set package 

I,,,,, chunk)same(first original primary 
second$3) and( (per latency) near3 
low)same(identif$7 indicat$3 
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II !l II determin$3) I[ ll ll I[ i 
I S11 '32 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i,,,',,,, ON i 2015/01/21 i 
I I resend$3)with(packet block group set I USPAT : j 12:56 : 
i j package chunk)with(first original i i i i 
I j primary second$3)and((per and I ! ! ! 
I j latency) near3 low)same(identif$7 I : : j : 
I I indicat$3 determin$3) I i i i i 
Is12 :17 ;(transmi$5transceiv$3retransmi$5 iu&PGPUB;ioR ioN ;2015;01121i 
I : j resend$3)with((packet block group set I USPAT : : j 13:08 : 
I : i package chunk)near3 I : : j : 
I : I type)same(identif$7 indicat$3 I : : j : 
I : i determin$3) and( (per and I : : j : 
I : j latency) near3 low) I : : i : 

I S13 : 13 I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON j 2015/01/21 
I : jresend$3)with((packetblockgroupset!USPAT : : j13:11 
I : i package chunk)near3 type)with(buffer I : : j 
I : j stor$3 memory)same(identif$7 I : : i 
I : j indicat$3 determin$3)and((per and I : : j 
I : i latency)near3 low) I : : j 

IEJr=.Jl~~·~·~·~~~·~·~·~~~.~.~~::.~.~.~:.~ .................................. 1[~~:~~ ........... 1r==JEJ""~1°=.i=:;
1
=9~=.~.~.=~.""~J

1 

I S15 : 1 j S14 and(transmi$5 transceiv$3 I U&PGPUB;: OR : ON j 2015/01/21: 
I : j retransmi$5 resend$3)with(packet I USPAT : : j 13:20 : 
I : j block group set package I : : j : 
I : i chunk)with(first original primary I : : j : 
I : I second$3)and((per latency)near3 I : : j : 
I : i low)same(identif$7 indicat$3 I : : j : 
I i i determin$3) i i i i i 

j S16 i 4737 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : i resend$3)with(packet block group set I USPAT : : j 13:38 : 
I : j package chunk)with(first original I : : i : 
I : j primary second$3)with(identif$7 I : : j : 
I : j indicat$3 determin$3)and((per error I : : j : 
I : i latency)near3 low) I : : i : 

r7 r4538 I (1ransmi$5 transceiV$3 retransmi$5 I U&PGPUB;!□R :□N j 2015/01/21: 
I : j resend$3)with(packet block group set I USPAT : : j 13:39 : 
I ! j package chunk)with(first original I ! ! j ! 
! __________ . __ I __________________ I __ F~~::~~;~~~~1~f~;~\h(identif$7------------·--I ______________________ . __ I ________________________ I __________________ I __________________________ I 
IIS18 :[1496 !l(low-per low adj per) I U&PGPUB;:~~ 2015/01/21: 

I i i I USPAT t"""""""""""l"""""""J 13:40 i i[S19i[mo i(i~;;~·;~t~~·~;·;~;;--~d;--i~t·~~~;l-------------------------- 1 u&PGPus·;·i~~ 20·1·s10112·1·i 
!L .......... -11... ............. Jl ......................................................................................... 1 .. ~.§~~I ......... :L. ...................... ]L. .............. .J .)~: 1.9 ............ : 
IIS20 :~Is18 and S19 I U&PGPUB; :~~ 2015/01/21: 
i 1 ................. 1 i USPAT l ..................... J ................. .J 13'40 : 

iEJr=il~'7:d~oj u~~~;idEJ 2,o;r,011~1j 
I S22 35 j (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON j 2015/01/21: 
I resend$3)same(packet block group set I USPAT : : j 13:47 : 
I package chunk)same(first original I : : j : 
I primary second$3)and(identif$7 I : : j : 
I i indicat$3 determin$3)same((per and I : : j : 
I j latency)near3 low) I : : i : 

I S23 : 129 l(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : j resend$3)with((packet block group set I USPAT : : i 13:50 : 
I : j package chunk) near3 type) near3(first I : : j : 
I : j original primary second$3)with(buffer I : : j : 
I : j stor$3 memory)with(identif$7 indicat$3I : : j : 
i i i determin$3) i i i i i ;,-----; ' ' ' ' ' ' 
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I S24 !,',,,,,, 81 ! (transmi$5 transceiv$3 retransmi$5 ! U&PGPUB;: OR !,',,,,,, ON l 2015/01/21: 
i ! resend$3)with((packet block group set I USPAT i 13:51 i 
i ! package chunk)near3 type)near(first i i i 
I ! original primary second$3)with(buffer i I j 

I : ! stor$3 memory)with(identif$7 indicat$3! : : ! : 
i i i determin$3) i i i i i 

I S25 i 24 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : i resend$3)with((packet block group set I USPAT : : ! 13:52 : 
I : I package chunk)near type)near(first I : : ! : 
I : ! original primary second$3)with(buffer I : : ! : 
I : i stor$3 memory)with(identif$7 indicat$3I : : i : 
I : i determin$3) i : : i : 

I S26 i 39 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I : ! resend$3) near2( (packet block group I USPAT : : i 13:58 : 
I : ! set package chunk frame)near2 I : : i : 
I : ! type)near2(first original primary I : : ! : 
I : ! second$3)with(buffer stor$3 I : : ! : 
I : i memory)with(identif$7 indicat$3 I : : ! : 
I i i determin$3) i i i i i 

i[S27 i[Jil("5524116"1. RIJ. i u&PGAJB; i~ i[oFF i 2015/0112,i 
i i i i USPAT 1 .................... J i 14·27 i 

i[S28 :0;1(14/075194).APP. i U&PGAJB;i~ i[oFF i 20;5/01/2,i 
i i i i USPAT 1 .................... J i 14·29 i 

i[S2e i[Jil( 141os14se1 .APP. i u&PGAJB; i~ i[oFF i20;5/01121 i 
i i i i USPAT 1 .................... J i 14·31 i 

I S30 i 4 ; S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON ; 201.5/01/21 i 
i i ! retransmi$5 resend$3)with((packet I USPAT i i i 14·33 i 

I I I ~E!~:~1l;:;~1~:;f~;b3 I I I I - I 
I : ! memory)with(identif$7 indicat$3 I : : i : 
I i i determin$3) I i i i i 

i[S31 i[20962 i[packet near2 identifier i UU~~~UB; ir==_i[ON i 2
1
0~:~

9
01121 i 

r2 •□9 i S31 with(transmi$5 transceiv$3 I U&PGPUB;i□R rN i2015/01/2,i 
I : ! retransmi$5 resend$3)with((packet I USPAT : : i 14:51 : 
I : ! block group set package chunk I : : i : 

! ............. I ................ J _ ~~~ ::; ~!~! ~i~tt h (first _original ......... 1 ......................... 1 ......................... 1 ................... 1 .......................... I 

I S33 : 389 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : ! resend$3)with((packet block group set I USPAT : : ! 14:57 : 
I : i package chunk frame) near2 I : : i : 
I : I type)near2(identif$7 indicat$3 I : : ! : 
I : i determin$3)with(buffer stor$3 I : : ! : 
! ............ : ................ ) _ memory) .................................................................. J ......................... : ........................ : ................. J .......................... : 
IIS34 ![129524 !!(Quality near2 Service OOS) I U&PGPUB;j~EJ 2015/01/21 ! 
! ............ .J ................. i .......................................................................................... i _ USPAT ....... j ........................ J ................. i .. 15: 00 ......... j 

IIS35 1[75 IIS33 and S34 I uu~~~UB; Ir:==1roN 1210~:~001 /211 

iEJ~(~i;it;a,~~a~!,!;\~".ar~:;~ I uu5s~_"'j~EJ 2,0;.~i~i 
I S37 : 1301 i(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : i resend$3)with( (packet block group set I USPAT : : ! 15: 06 : 
I : i package chunk frame) near3 I : : ! : 
I : ! type)with(identif$7 indicat$3 I : : i : 
I : ! determin$3)with(buffer stor$3 I : : i : 
I __________ j .................. i _memory t ................................................................ _J ...................... j ...................... j _________________ j ........................ ..: 

l[~_~ _____ I[~~------------ l[~-~--::~--~-~--------------------------------------------------------------1 ~u~~~~~'._l[~: __________________ l[~~------------1 ~1~~:~t-~-~~~-1 
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I S39 84 ! (Quality near2 Service QOS)same(low ! U&PGPUB;: OR i,,,',,,,,,,,,,,,,_ ON ! 2015/01/21 j ! high)near3(delay late$3)same((error I USPAT : i 16:20 : 
! data bit loss) near2 rate)same(identif$7 I : i i 
i indicat$3 determin$3)and(transmi$5 I : i i 
i transceiv$3 retransmi$5 i i 1,,,,,, 1,,,,,, 
! resend$3)with(packet block group set I j 

i package chunk)near2(video voice data I : 
, ............ , ................. j .information. bit$1 l.. ............................................ ..J ......................... : ........................ , .................. J .......................... , 

!,',,,,,,,,,,,,,,, 7 i (Quality near2 Service QOS)same(low I U&PGPUB;: OR !,',,,,,,,,,,,,,,, ON l 2015/01/21: i ! high)near3(delay late$3)same((error i USPAT : i 16:31 i 
I ! data bit loss) near2 rate)same(identif$7 I : i i 
I i indicat$3 determin$3 i : i i 
I ! I D)same(transmi$5 transceiv$3 I ! I,,,,,_ I,,,,, I i retransmi$5 resend$3)with(packet I : 
I ! block group set package I j 

I : i chunk) near2(video voice data i : : i : 
! ............ : ................ ..! .information. bit$1 ) .............................................. ..J ......................... : ........................ : ................. J .......................... : 

ll.~~·····lr~ ................ 11.:.~.~:.~.~~~~.~~.~~~~~ .................................................. 1 ~u~~~~.~~ 1e~ ................. 1r~~~········· I ~1°;:~{~:.~.

1 

l 
IEJC.ll.:.~.~:.~.~.~.~~.~~.~~~~~·················································· I ~u~~~~.~~ j~E-.J ~1°i:~{~:.~.

1 

j 
lS43 4 !(Qualitynear2Service !U&PGPUB;!OR !ON \2015/01/21! 
I i QOS)with(identif$7 indicat$3 I USPAT : : i 17: 14 : 
i ! determin$3)with(packet block group i i i i i 

I I ~:~ifif~~~a~i~~n~:t;~);!~~fi:oice I I I I I 
I ! high)near3(delay late$3)same((error I : : ! : 
i i data bit loss) near2 rate) I : : i : 

I S44 : 201 ! (Quality near2 Service I U&PGPUB;: OR : ON ! 2015/01/21: 
i : i QOS)with(identif$7 indicat$3 I USPAT : : ! 17:16 : 
I : ! determin$3)with(packet block group I : : ! : 
i : i set package chunk)near2(video voice I : : ! : 
I : i data information bit$1 )same(low high I : : ! : 
i : i delay late$3)same( ( error data bit i : : i : 
I i i loss) near2 rate) i i i i i 

l[S45 i[2524 l[714/748.ccls. I uu~~~UB;ir:==.i[ON j 2
1
oi:~

1
01121 j 

l[S46 i[967 l[714/749.ccls. I uu~~~UB;ir:==.i[ON j 2
1
oi:~

1
01121 j 

l[S47 iL..i[S44 and S45 I uu~~~UB;ir:==.i[ON j210;:~201121j 

iEJLJlS:~~~~j LIJs~B;j~E:J210;.~~1121j 
I S49 : 16 ! ("20010025239" "20030133462" I U&PGPUB;: OR : OFF i 2015/01/21: 
i i i "20040072541" "20050141480" i USPAT; i i i 17:34 i 
I i i "20060002465" "20060095944" i USOCR i i i i 
i : i "20060168133" "20010009015" I : : i : 
I : i "20010211339" "20080101476" I : : i : 
I i i "20080225983" "2009003461 O" I i i i i 
I j ! "6856756" I "7292553" I "7706384" I I j j ! j 
i i i "7782779") PN i i i 1 i rO i□5 ;(OJstomer~ith.Premises)and(digital !U&PGPUB;i□R rN 12015/01/2,i I : ! with signal with prosessor DSP)and I USPAT; : : ! 17:59 : 
I : ! (integrated with ciruit ASI C)and I USOCR : : ! : 
i i i linecard i i i i i 

il~'][ 1 85~~3 iE:ck:1~1 n::r~ $2tr:n~=i~5 i LIJs~UB; j[~~ j[ON i 2g;. ~~1/22j 
11S54 :.1107 !!(Quality near2 Service I U&PGPUB; :.nR :.ION ! 2015/01/221. 
i : i QOS)same((packet block group set i USPAT : : i 09:09 : 
; : ~ \ : : ~ : 
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I payload frame)near2 i 
! type)same(identif$7 indicat$3 i 
! determin$3)same(video voice data I 
! information bit$1 )same(low high delay i 

! : ! late$3)same((error data bit loss)near3 i : : i : 

! ____________ _: ________________ J __ rate) -----------------------------------------------------------------------------1 ________________________ _: ________________________ _: ------------------- i _________________________ _: 

IIS55 !~IS51 and S54 I U&PGPUB; !~~ 2015/01/22! 

i l""""""""J I USPAT l""""""""""""l"""""""J 09·09 i i[sss i[i77[ss1 same 854 i U&PGPUB;i~ i[ON i 20;5;01122i 
i l ............... J I USPAT t .................... ...l i 09·09 i 

I S57 '1 i (Quality near2 Service QOS)same(first I U&PGPUB;i OR i ON i 201.5/01/22i 
I ! original primary)near3((packet block I USPAT : : ! 09:24 : 
I i group set payload frame) near2 I : : i : 
I I type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : i : 
I ! late$3)same((error data bit loss)near3 I : : i : 
I __________________ i _rate)------------------------------------------------------------------------------I ______________________ ___: ______________________ ___: ___________________ i ________________________ __: 
I S58 6 ! (Quality near2 Service QOS)and(first I U&PGPUB;: OR : ON [ 2015/01/22\ 
I ! original primary)near3((packet block I USPAT : : i 09:27 : 
I ! group set payload frame) near2 I : : i : 
I i type)same(identif$7 indicat$3 I : : i : 
I I determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : ! : 
I i late$3)same((error data bit loss)near3 I : : ! : 
! __________________ !_rate) ______________________________________________________________________________ !------------------------- i ------------------------ i ___________________ ! -------------------------- i 

I S59 15 i (Quality near2 Service QOS)and(first I U&PGPUB;! OR : ON i 2015/01/22! 
I ! original primary)with( (packet block I USPAT i i i 09:27 i 
i ! group set payload frame) near2 I i i i i 

I I ~i:~~~;J~~:~~r~~~~i~~~~; data I I I I I 
I i information bit$1 )same(low high delay I : : ! : 
I ! late$3)same((error data bit loss)near3 I : : ! : 
! ________________ J __ rate)__ ____________________________________________________________________________ I _______________________ __: ______________________ __: __________________ i ________________________ __: 

I S62 : 19 i (first original primary)near2((packet I U&PGPUB;i OR : ON i 2015/01/22! 
I : i block group set payload frame)near2 I USPAT : : i 09:42 : 
i i ! type)near2(identif$7 indicat$3 i i i i i 

I I I ~~;);~~$e%f~i~~~f~~yd~~:r
2 

Service I I I I I 
I : ! information bit$1 )same(low high delay I : : ! : 
I : ! late$3)same((error data bit loss)near3 I : : ! : 
! ____________ _: ________________ J __ rate) -----------------------------------------------------------------------------1 ________________________ _: ________________________ _: ------------------- i _________________________ _: 

IIS63 :11250 !IH04L1/1809.cpc. I U&PGPUB;:~~2015/01/22: 

i i i i USPAT l"""""""""""'l"""""""J 09·50 i i[S64 i[2991 itH04L1/1812.cpc. i U&PGPUB;i~ i[ON i 20,-5/01/22; 
i i i i USPAT l .................... ...l i 09·50 i 

i[S65 i[2252 itHD4L1/1887.cpc. i U&PGPUB;i~ i[ON i 20,-5/01/22; 
i i i i USPAT l"""""""""""_j i 09·51 i 
i[S66 i[1569 itH04L1/1819.cpc. i U&PGPUB;i~ i[ON I 20,-5/01/22; 
i i i i USPAT l .................... ...i i 09·51 i 

i[S67 i[21D7 itH04l2001/0093.cpc. i U&PGPUB;i~ i[ON !20;5101/22; 
i i i I USPAT l""""""""""...: i 09:51 i 

i[S71 i[3□61 i[ H04L 1215601 . cpc. i ut.Ts~UB; ir::=i[rn i 210~ ~~1122j 
l[S72 !LJ[S54 and S63 I uu~~~UB; Ir::=J[ON 12

1
06:~

3
011221 

![S73 i□l[S54 and S64 I U&PGPUB;i~~2015/01/22i 

I i i I USPAT l"""""""""""'J"""""""'J 10: 04 i ir-!1 II , ii :1 i . 
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![S74 :[J!lS54 and S65 I U&PGPUB;l!OR :~ 2015/01/22! 
I i I I USPAT i l ............... J 10:04 i 
ifS?si□ilS54.and ·S66 .............................................................. ! U&PGPUB; i~~ 2015/01/22i 

IL"""""j ll I USPAT t"""""""""""l"""""""J 10:04 i 

il~7~Jro ............. il~~a~d~~ i uuTSP~B; j[~~ J[ON i 210; ~11122j 

lt~~~----Jr ~-:-~~-------It:~-~-~~-~~~~~-:~~-~: ____________________________________________________ I ~u~~~~-~~ 1e: _________________ 1r~-~------------I ~1°6 :;
14~:~-~~ l 

11S78 1[1222 IIH04L47/6215.cpc. I uu~~~UB;lr==J[ON 12
1
06:;1

4
011221 

i!S79 iC_i!S54 and S77 I uu~~~UB;ir==i[ON 12106:;1401122j 

11sso i□l,S54 and S78 I U&PGPUB;i~~ 2015;01122i 
i i i i USPAT l ...................... J .................. J 10-14 i 

ri83 r57 ; packet$1 near2 $2transmi$5 i U&PGPUB;i□R rFF i 201.5/01/22i I : I with(second$3 near2 I USPAT : : I 11 :44 : 
I : I packet)with(stor$3 I : : I : 
! ............ -1 .............. J .. retain$3)with(buffer_ memory) .................. _ .. I ........................ j ........................ ] .............. _ .. l ........................ j 
lSl4 'Do I packet$1 near2 $2transmi$5 I U&PGPUB; :DR rFF I 2015/01/22! 
I : I with(second$3 near2 I USPAT : : I 11 :45 : 
I : I packet)near2(stor$3 I : : l : 
I ............ : .............. _ .. j . ret ai n$3) n ear2 (buff er_ memory) ................ J ...................... _ .. : ........................ : ................ J .......................... : r87 '09 I retransmi$5 same(second$3 with type I U&PGPUB;:DR rFF 12015/01/22! 
I : I with packet)same(stor$3 I USPAT : : l 11 :47 : 
I j I retain$3)same(buffer memory I ! ! ! ! 
i .......... _ .. : .................. i _ storage) ...................................................................... I ...................... _ .. : ...................... _ .. : ................ _ .. l .......................... : 
I S89 1 I (Quality near2 Service I U&PGPUB;: OR : ON I 2015/01/22: 
I I QOS)with(identif$7 indicat$3 I USPAT : : I 13:40 : 
I I determin$3)with((packet block group I : : I : 
i i set) near i i i i i 
I I type)near(second$3)and(video voice I j j ! j 
I I data information bit$1 )same(low high I : : I : 
I I delay late$3)same( ( error data bit I : : i : 

I .............. _ .. j _loss)_near2 _rate) .................................................. J ...................... _ .. : ........................ : ................ _J .......................... : 
IS9o 393 "5524116""5663910""5898698" u&PGPUB; OR ON l2015101122: 
I "5983382" "6098188" "6775320" USPAT I 17:51 i 
I "6778589" "6337877" "6496481" I : 
I "6101822" "6778596" "6826589" I : 
I "7200192" "7164654" "717 4493" l : 
I "1519124" "7600112" "7657818" I : 
I "7764595" "7782758" "7831890" I : 
I "7844882" "7836381" "8074138" I : 
I "8149904" "8276048" "8335956" I : 
I "8407546" "8468411" "8495473" I : 
I "8595577" "8601126" "8645784" I : 
I 200110014952 I : 
I S92 !("5524116" "5663910" "5898698" I U&PGPUB;: OR .................. _l 201-5;_0_1_122-1 
I I "5983382" "6098188" "6775320" I USPAT i I 17:55 i 
I I "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I I "1200192" "7164654" "7174493" 
I I "1519124" "7600112" "7657818" 
I I "7764595" "7782758" "7831890" 
I I "7844882" "7836381" "8074138" 
I I "8149904" "8276048" "8335956" 
I I "8407546" "8468411" "8495473" 
I , I ,, 8595577" ,, 8601126" ,, 8645784" ,, i , , i , 

I j ! 2001/0014962").PN. I j j ! j 

11S94 i~ ("20020087710" 1 "20020126675" 1 llu&PGPUB;iloR iloN 1120151011221 
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"20020154600 " I "20030067877" I I USPAT 18:01 
"200310076870" I "20040114535" I I 

I ;i~~r~\~t\~~: .. 111 ::~~\\~\\\\\li i'" I 
! : I "20010198898" I " 20010263528" I I : : i : 
I : I "20080212582" I "20100061376").PN. I : : i : 

11S95 :1467,S92 or S94 I U&PGPUB;:~~ 2015/01/22: 

i l--------------J i USPAT l---------------------J-----------------J 18·03 i 

i[S96 it= i[S93 and S95 j uLJT
90
~s;ir=i[ON i 21oi~J1122j r i□o i S95 and (Quality near2 Service I U&PGPUB; i□R ION i 201.5/01/22i 

I : i QOS)and((packet block group set I USPAT : : j 18:06 : 
I : i payload frame)near2 I : : i i 
I j I type)same(identif$7 indicat$3 I j j I j 
I : i determin$3) i : : i : r i□1 I S95 and (Quality near2 Service I U&PGPUB;i□R i[ON i2015/01/22i I : j QOS)and((packetblockgroupset I USPAT : : j 18:11 : 
I : i payload frame)near5 I : : i : 

!~□7 ! (~::::
11::~::

7 
;d::~:

3 
adj ! U&~BJri~ 2015/01/22! 

IL----------.I ------------1 ~~~~~~ ~j~~)vergence PTM-TCJ USPAT .IL----------------------.IL--------------- j 19:13 I 
l[S100 :[1614 ![714/776.ccls. I U&PGPUB; :~:[OFF j 2015/01/23: 
i i i i USPAT l ____________________ __j i 10-24 i 

i[s101 i[185383 i[packet$1 near2 $2transmi$5 i U&~B;i~ i[ON I 201.5/01/23i 
i i i I USPAT l ____________________ __j i 10:25 i 
i S102 i 107 I (Quality near2 Service I U&PGPUB; i OR i ON I 2015/01/23i 
I : j 00S)same((packet block group set I USPAT : : j 10:25 : 
I i i payload frame)near2 I i i i i 
I j I type)same(identif$7 indicat$3 I j j I ! 
I : j determin$3)same(video voice data I : : j : 
I : I information bit$1 )same(low high delay I : : j : 
I : i late$3)same( ( error data bit loss) near3 I : : j : 

i S1 03 -: 68 ------------i ~;~ ~) and -S1 -02---------------------------------------------------------: U& PGPUB; : OR-----------------: ON------------: 2015/ 01-/ 23: 

1r~,~~,r O ............. 1r~1~0:d~102 1 .~~B;ir~: ik , 2~~•~~1/231 

lr:lL_II.~-~-~-~--~~-~--~~-~~--------------------------------------------------------I ~u~~~~-~~ Jr==JEJ ~1°d:~~~:-~~l 
1S106 O jS100and(Qualitynear2Service !U&PGPUB;!OR !ON !2015/01/23! 
I j 00S)and((packet block group set I USPAT : : j 10:26 : 

I 1 ~z:r=:r::i:rl~~i~1~; data I I I I ! 
I j information bit$1 )same(low high delay I : : j : 
I i late$3)same( ( error data bit loss) near3 I : : j : 

! . -------------------: --rate)__--------------------------------------------------------------------------- 1-------------------------!-------------------------! -------------------'. --------------------------! 
! S107 : 368 i (packet block frame set ! U&PGPUB;: OR : ON i 2015/01 /23\ 
I : j group)near3(second$3 next another I USPAT : : j 14:33 : 
I : i other)with(stor$3 retain$3 I : : j : 
I : j accumulat$3)with(buffer memory I : : j : 
I : j storage)with(retransmi$5 re-transmi$5 I : : i : 
I : j resend$3 re-send$3) I : : j : 

11s108 l.n9 I (packet block frame set I U&PGPUB;l.nR :.ION 12015/01/231. I : i group)near3(second$3 next another i USPAT : : i 14:34 : 
I j I other)with(stor$3 retain$3 I j j I j 
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i accumulat$3)with(buffer memory I 
I : i storage)near2(retransmi$5 re- I : : : : 
! ____________ : _________________ j tr ansm i$5 _ r esend$3 __r e-send$3) ____________________ I _________________________ : ------------------------ : ___________________ ! -------------------------- : 
I S109: 1 ! (packet block frame set I U&PGPUB;: OR : ON i 2015/01/23\ 
I : ! group)near3((second$3 next another I USPAT : : i 14:34 : 
I : ! other)near2 type)with(stor$3 retain$3 I : : ! : 
I : ! accumulat$3)with(buffer memory I : : ! : 
I : I storage)near2(retransmi$5 re- I : : i : 
I ____________ _: ________________ J transmi$5 _resend$3 _re-send$3)__ _________________ 1 ________________________ _: ________________________ _: ___________________ i _________________________ _: r 10 r32 I (head$3 field portion sector)with(packeti U&PGPUB;!□R :□Ni 2015/01/23: I : I block frame set group)near3(second$3 I USPAT : : ! 14:39 : 
I : i next another other)with(identif$7 I : : ! : 

! """""" I ________________ ) -~~~~~=~!!~$e~~~:~~~~;~~~i~e~~;;)mi$5 J """""""""""'" I ________________________ I ________________ )"""""""""""""I 
I S111 : 93 i (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/23: 
I : i sector)near3(packet block frame set I USPAT : : i 14:50 : 
I : I group)near3(second$3 next another I : : ! : 
I : ! other)with(identif$7 indicat$3 I : : i : 
I : ! determin$3)with(retransmi$5 re- I : : ! : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S112 16 i(head$3 field portion sector)with(packetl U&PGPUB;: OR : ON ! 2015/01/23: 
I i block frame set I USPAT i i i 14:52 i 
I ! group)near3((second$3 next another I j j ! j 
I ! other)near2 type)with(identif$7 I : : ! : 
I i indicat$3 determin$3)with(retransmi$5 I : : ! : 
I ! re-transmi$5 resend$3 re-send$3) I : : i : 

I S113 : 22 i (head$3 field portion sector)with(packetl U&PGPUB;: OR !,',,,,,,,,,, ON l 2015/01/23! 
I : i block frame set group payload I USPAT : i 15:07 : 
I : ! stream)with((second$3 next another I : i i 

I : ! other)near2 type)with(identif$7 I : I,,, I,,, 
I : ! indicat$3 determin$3)with(retransmi$5 I : 
I : i re-transmi$5 resend$3 re-send$3) I : , , , 

I S114 44 ! (head$3 field portion sector)and(packet I EPO; JPO i,,,',,,, OR i,,,',,,, ON i 2015/01/23! 
I ! block frame set group payload I i 15: 10 i 
I ! stream)and(second$3 next another I I,,_ I,, 

I i other type)and(identif$7 indicat$3 I 
I i determin$3)and(retransmi$5 re- I : : i : 
I i transmi$5 resend$3 re-send$3) I : : i : 

I S115: 41 i(head$3 field portion sector)and(packet I EPO; JPO : OR : ON ! 2015/01/23: 
I : i block frame set group payload I : : ! 15: 11 : 
I : ! stream)and(second$3 next another I : : i : 
I : ! other type)same(identif$7 indicat$3 I : : i : 
I : ! determin$3)and(retransmi$5 re- I : : ! : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S116 40 ! (head$3 field portion sector)and(packet I EPO; JPO : OR : ON ! 2015/01/23: 
I ! block frame set group payload I : : ! 15: 11 : 
I i stream)same(second$3 next another I : : ! : 
I ! other type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)and(retransmi$5 re- I : : ! : 
I i transmi$5 resend$3 re-send$3) I : : i : 

I S117 : 38 i (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/23: 
I : i sector)same(packet block frame set I : : ! 15: 11 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other type)same(identif$7I : : ! : 
I : ! indicat$3 determin$3)and(retransmi$5 I : : ! : 
I : i re-transmi$5 resend$3 re-send$3) I : : i : 

11s11 B '.n3 I (head$3 field portionlEPO; JPO '.nR :.ION 12015/01 /23'. I : i sector)same(packet block frame set I : : i 15: 11 : 
I : ! group payload stream)same(second$3 I : : ! : 
I : i next another other type)same(identif$7I : : ! : 
\ l ~ t l l ~ l 
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1 indicat$3 I 
I : I determin$3)same(retransmi$5 re- I : : i : 
I ____________ : _________________ j tr ansm i$5 _ r esend$3 __r e-send$3) ____________________ I _________________________ : ------------------------ : ___________________ ; __________________________ : 

I S119 : 107 ; (head$3 field portion sector)and(packet I USOCR; : OR : ON ; 2015/01/23\ 
I : ; block frame set group payload I FPRS; : : ; 15: 15 : 
I : I stream)and((second$3 next another I DERWENT; : i : 
I : I other)near2 type)and(identif$7 I I BM_ TDB : : I : 
I : i indicat$3 determin$3)and(retransmi$5 I : : ; : 
I ____________ _: ________________ J __re-transmi$5 _resend$3 _re-send$3)__ _________ 1 ________________________ _: ________________________ _: ___________________ i _________________________ _: 

I S120 10 i (head$3 field portion I USOCR; !,_ OR !,',,,,,,,,,_ ON i 2015/01/23! 
I l sector)same(packet block frame set I FPRS; . i 15: 15 : 
I l group payload stream)same((second$3I DERWENTj i i 

I ; next another other) near2 I I BM_ TDB : I,, I,,_ 
I ; type)same(identif$7 indicat$3 I : 
I ; determin$3)same(retransmi$5 re- I : : i : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S121 57 l(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I ; sector)same(packet block frame set I USPAT : : ; 12: 11 : 
I ; group payload stream)same((second$3I : : ; : 
I ; next another other) near2 I · · ; · 
I ; type)same( count$3 identif$7 indicat$3 I ; 
I ; determin$3)same(retransmi$5 re- I : : ; : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S122: 27 i (head$3 field portion sector)with(packet! U&PGPUB;i OR i ON i 2015/01/26i 
I : ; block frame set group payload I USPAT : : ; 12:33 : 
I : ; stream)with((second$3 next another I : : i : 
I : ; other)near2 type)with(count$3 I : : ; : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j I control$3)same(retransmi$5 re- I j j I j 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S123 : 2718 ; (head$3 field portion sector)with(packetl U&PGPUB;: OR : ON ; 2015/01/26: 
I : i block frame set group payload I USPAT : : ; 12:33 : 
I : I stream)with((second$3 next another I : : ; : 
I : i other)near2 type)with(count$3 I : : ; : 
I : i identif$7 indicat$3 determin$3 I : : i : 
I i l control$3) I i i l i 

i[s124 il58403 i (re1ransmi$5 re-1ransmi$5 resend$3 re-i US-PGPUB;i□R rN i 2015/01/26i I : I send$3)with(packet block frame set I USPAT : : ; 12:35 : 
I ____________ : _________________ j _group_payload_ stream) ____________________________________ __!-------------------------:------------------------: _________________ )--------------------------: 

l[s125 ![23 l[s123 with s124 I uu~~~UB;lr:==J[ON I2
1
od:~

5
01126! 

l[S126 i[25 j[s123 same S124 I uu~~~UB;ir==_i[ON j 2
1
od:~i1126j 

!EJ~J[~~3:d~124 J uJ"SP~~'ir::=JE:J 21o;~i112sj 
I S128 25 ; (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;: OR : ON ; 2015/01/26: 
I i send$3)with(packet block frame set I USPAT : : ; 12:42 : 
I i group payload stream)same(head$3 I : : i : 
I I field portion sector)with(packet block I : : I : 
I ; frame set group payload I : : ; : 
I ; stream)with((second$3 next another I : : ; : 
I ; other)near2 type)with(count$3 I : : ; : 
i i identif$7 indicat$3 determin$3 I : : i : 
I l control$4) I i i l i 
I S129 27 , (retransmi$5 re-transmi$5 resend$3 re-, U&PGPUB;' OR 'ON , 2015/01/26i 
I send$3)same(head$3 field portion USPAT 12:43 : 
I sector)with(packet block frame set i 

1,,, ~~~Pa~:r~~~~,~~~);,"!"~th l l second$3 1,,_ 

type)with(count$3 identif$7 indicat$3 
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!L ........ J ............... JI. determin$3 .control$4) ...................................... IL ..................... l .................... J ................. H ........................ j 
I S130 77 I (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;: OR : ON j 2015/01/26: 
I I send$3)same2(head$3 field portion I USPAT : : j 12:46 : 
I j sector)with(packet block frame set I : : i : 
I j group payload stream)with((second$3 I : : j : 
I j next another other two) near2 I : : j : 
I j type)with( count$3 identif$7 indicat$3 I : : j : 
I i determin$3 control$4) I : : i : 

I S131 : 98 l(head$3 field portion I U&PGPUB;: OR : ON j 2015/01/26: 
I : i sector)near2(packet block frame set I USPAT : : j 13:22 : 
I i i group payload i i i i i 
I j I stream)near2((second$3 next another I j j ! j 
I : j other)near2 type)near2(count$3 I : : j : 
I : j identif$7 indicat$3 determin$3 I : : i : 
I i i control$4) I i i i i 

i[S132 i[24 i[S124 and S131 i uu~~iUB;ir:==.i[ON i 21oi:~401/26i 

I S133. 1 I (head$3 field portion I EPO; JPO i OR i ON i 2015/01/26i 
I ! sector)near2(packet block frame set I i i i 13:32 i 
I j group payload I j 
I j stream)near2((second$3 next another I j 
I j other)near2 type)near2(count$3 I j 
i i identif$7 indicat$3 determin$3 I : : i : 
I l control$4) I i i i i 
I S134 76 ! (head$3 field portion sector)and(packet I EPO; JPO i OR i ON i 2015/01/26i 
I j block frame set group payload I : : j 13:33 : 
I I stream)and(second$3 next another I : : j : 
I i other type)and(count$3 identif$7 I : : j : 
I j indicat$3 determin$3 I : : i : 
I j control$4)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S135 74 j (head$3 field portion I EPO; JPO i OR i ON I 2015/01/26i 
I j sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)and(second$3 I : : j : 
I j next another other type)and(count$3 I : : j : 
i i identif$7 indicat$3 determin$3 I : : i : 
I I control$4)and(retransmi$5 re- I j j ! j 
I j transmi$5 resend$3 re-send$3) I : : i : 

1s136 68 l(head$3fieldportion IEPO;JPO :OR :ON !2015/01/26: 
I j sector)same(packet block frame set I : : j 13:34 : 
I i group payload stream)same(second$3 I : : i : 
I ! next another other type)and(count$3 I : : ! : 
I i identif$7 indicat$3 determin$3 I i i i i 
I I control$4)and(retransmi$5 re- I j j ! j 
I ................ J transmi$5 _resend$3 .re-send$3l.. ................. 1 ........................ J ........................ .! ................... i ......................... .! 
I S137 61 j (head$3 field portion I EPO; JPO : OR : ON j 2015/01/26: 
I i sector)same(packet block frame set I : : j 13:34 : 
I j group payload stream)same(second$3 I : : j : 
I j next another other type)same(count$3 I : : j : 
I j identif$7 indicat$3 determin$3 I : : i : 
I j control$4)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S138: 52 j (head$3 field portion I EPO; JPO i OR i ON I 2015/01/26i 
I : j sector)same(packet block frame set I : : j 13:34 : 
I : j group payload stream)same(second$3 I : : j : 
I : i next another other type)same(count$3 I : : j : 
I : i identif$7 indicat$3 determin$3 I : : i : 
I j ! control$4)same(retransmi$5 re- I j j ! j 
I : i transmi$5 resend$3 re-send$3) I : : i : 

11S139 il44 il(head$3 field portion IIEPO; JPO iloR iloN i 2015/01/26j 
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I sector)same(packet block frame set i 13 :34 
! group payload stream)same(second$3 i 
! next another other)same( count$3 i 
! identif$7 indicat$3 determin$3 I 

! : I control$4)same(retransmi$5 re- I : : ! : 
I : ! transmi$5 resend$3 re-send$3) I : : ! : 
I S140 28 i(head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT : : ! 13 :39 : 
I i group payload stream)near2(second$3 I : : ! : 
I I next another other)near2(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : i : 
I I control$4)with(retransmi$5 re- I : : ! : 
I ! transmi$5 resend$3 re-send$3) I i i ! i 
I S141 73 i(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I ! sector)near2(packet block frame set I USPAT : : i 14:03 : 
I ! group payload stream)near2(second$3 I : : i : 
I ! next another other)near2(count$3 I : : ! : 
i i identif$7 indicat$3 determin$3 I : : ! : I I control$4)same(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S142 17 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I i sector)near2(packet block frame set I USPAT : : ! 14:08 : 
I i group payload stream)near2(second$3 I : : ! : 
I i next another other) near2( ( count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)near2 I j j ! j 
I ! sequen$4)same(retransmi$5 re- I : : i : 
I ________________ J transmi$5 _resend$3 _re-send$3)__ _________________ 1 ________________________ _: ________________________ _: ___________________ ! _________________________ _: 
I S143 42 ! (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;: OR : ON ! 2015/01/26: 
I ! send$3)with(head$3 field portion I USPAT : : ! 14:22 : 
I ! sector)with(packet block frame set I : : ! : 
I ! group payload stream)with(second$3 I : : ! : 
I i next another other)with( count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I : : i : 
I ! control$4)with(exclude$3 or I : : ! : 
I ! separate$3 or avoid$3 or discard$3 or I : : ! : 
i i remov$3) i i i i i 

I S144: 20 i (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;i OR i ON i 2015/01/26i 
I : ! send$3)with(head$3 field portion I USPAT : : ! 14:35 : 
I : ! sector)with(packet block frame set I : : ! : 
I : ! group payload stream)with(second$3 I : : ! : 
I : ! next another other)with( count$3 I : : ! : 
I : i identif$7 indicat$3 determin$3 I : : ! : 
I : ! control$4)with( exclud$3 or avoid$3 or I : : i : 
I i ! discard$3) I i i ! i 
l[S145 il11551 ![370/389.ccls. I U&PGPUB;i~iI0N i2015/01/26i 
i i i I USPAT l""""""""""j ! 16:08 i 
i[s146 i[2182 it370/394.ccls. i U&PGPUB;i~iI0N i 2015/01/26i 
i i i I USPAT l""""""""""j ! 16:08 i 
I S147 i 23 i (head$3 field portion sector)with(packet! U&PGPUB;i OR i ON i 2015/01/26i 
I : ! block frame set group payload I USPAT : : i 16: 10 : 
I : ! stream)with((second$3 next another I : : ! : 
I : ! other)near2 type)with(count$3 I : : ! : 
I : ! identif$7 indicat$3 determin$3 I : : ! : 
I : ! control$4)with(retransmi$5 re- I : : ! : 
I : ! transmi$5 resend$3 re-send$3) I : : i : 

1IS148 iC_iIS145 and S147 I uu~~~UB;ir==i[ON j 2
1
0~:%01126j 

1IS149 iC_iIS146 and S147 I uu~~~UB;ir==i[ON I2
1
o~:;;

0
01126j 

i"""""'";1""""""""":1""""""""""""""""""""""""""""""""""""""""""""'"' """""""""""'";1"""""""""""";1""""""""'"'"""""""""""""" 

EASTSearchHistory.14159125_Accessible Version.htm[l2/18/2015 10: 11 :46 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 548 of 739

EAST Search History 

IS150 33 ("5524116" "5663910" "5898698" !U&PGPUB; OR ON l2015/01/26! 
"5983382" "6098188" "6775320" l 18:15 i 
"6778589" "6337877" "6496481" 
"6707822" "6778596" "6826589" 
"7200792" "7164654" "7174493" 
"7519124" "7600172" "7657818" 
"7764595" "7782758" "7831890" 
"7844882" "7836381" "8074138" 
"8149904" "8276048" "8335956" 
"8407546" "8468411" "8495473" 
"8595577" "8607126" "8645784" 

I I I 'I!{~!!{!!iiiI!{!l!i(i\f // I, UJ>EP~

8

'1, OR I, rn I,_ 

210

; ;

1

t

126

1, 

I : i "20070198898" I " 20010263528" I , , , , , 
I i l "20080212582" I "20100061376").PN. I i i i i 

l[S152 i[46 l[S150 or s151 I uu~~~UB; ir:==J[oN j 2
1
o~:;;

5
01126j 

i[S153 i[]8 I S152 and (retransmi$5 re-transmi$5 I U&PGPUB;i□R ilrn i 2015/01/26! I : I resend$3 re-send$3)with(packet block I USPAT : : ! 18: 16 : 
i _____________ : __________________ i _frame_ set_ group pay Io ad_ st ream) _______________ I _________________________ : _________________________ : ___________________ i __________________________ : 

IS154 33 l("5524116" "5663910" "5898698" !U&PGPUB; OR ON j2015/01/27\ 
I i "5983382" "6098188" "6775320" I USPAT i 10:45 i 
I i "6778589" "6337877" "6496481" I I : 
I I "6101822" "6778596" "6826589" I ; : 
I I "7200192" "7164654" "7174493" I i : 
I I "1519124" "7600112" "7657818" I I : 
I ; "7764595" "7782758" "7831890" I I : 
I ; "7844882" "7836381" "8074138" I I : 
I i "8149904" "8276048" "8335956" I I : 
I I "8407546" "8468411" "8495473" I ; : 
I I "8595577" "8601126" "8645784" ,, I ; : 
I ! 2001/0014962").PN. I l j 

I s155I ·1·i ............ j (~gg~g~tt~f :.----·:,::~ggij}~ji;f __ i ________ l uu~~~us; I oR I,,,,,,,,,,,_ oN ............ l 2~od~~i·121l 
I : I "200310076870" "20040114535" I I : i ' 

I j l "2004/0148552" "20040196786" I I j I,,,,,_ I,,,,,_ I : ; "20040203455" I " 20050180323" I " I : 
I : ; 20060092811 " 1 "200610235045 " 1 I : 
I : ; "20010198898" I " 20010263528 " I I : : i : 
I : i "20080212582" I "20100061376").PN. I : : i : 

l[S156 il467[s154 or S155 I U&PGPUB; i~i10N I 2015/01/27i 

i l ______________ J I USPAT l""""""""""j i 10:45 i I S157 i 28 I S156 and (count$3 identif$7 indicat$3 I U&PGPUB; i OR i ON I 2015/01/27i 
I i i determin$3 control$4 I USPAT i i i 10:46 i 
I j ! sequen$4)same(retransmi$5 re- I j j ! j 
I : i transmi$5 resend$3 re- I : : i : 
I j j send$3)same(packet block frame set I j j ! j 
I : j group payload stream) I : : i : 

I S158 : 23 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON j 2015/01/27: 
i : i determin$3 control$4 I USPAT : : i 10:47 : 
I j ! sequen$4)with(retransmi$5 re- I j j ! j 
I : i transmi$5 resend$3 re- i : : i : 
I ! ! send$3)with(packet block frame set I ! ! ! ! 
I : i group payload stream) I : : j : 

IIs159 :~ S156 and (count$3 identif$7 indicat$3 I U&PGPUB; ffoR----7~ 2015/01 /27j 
I :I ; determin$3 control$4 I USPAT :I II ! 10:59 : 
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i i sequen$4)same(retransmi$5 re- i 1 

I,,, ! transmi$5 resend$3 re- i I,, 

! send$3)same(packet block frame set I 
I : ! group payload stream)same (quality ! i 

I : i. near2_ service _QoS) ............................................ ..1 ...................................................................... j ......................... .. 
I S160 46 i ("8850089" "4792753" "4807224" I U&PGPUB; OR ON i 2015/01/27: 

"4905225" "4914653" "4970714" I USPAT 
"5339313" "5404353" "5430738" I 
"5555266" "5664091" "5875292" I 
"5905720" "6072726" "6073180" I 
"6112983" "6278718" "6416471" I 
"6493318" "6101310" "6728878" I 
"6741554" "6763030" "6772375" I 
"6788704" "1149192" "1211390" I 
"1295204" "7346101" "7376426" I 
"7412338" "7450599" "7596091" I 
"7693070" "7701846" "7787368" I 
"7821933" "7849208" "7885264" I 
"7969901" "8023411" "8077601" I 
"7885264" "7969901" "8023411" I 
"8011501" "8151155" "8156407" I 

.. ".8228917" .. "8291_034").pn ............................. 1 ......................... .. 

42 ("4766591" "5444856" "5727149" I U&PGPUB; OR ON 2015/01/27: 
RE36182 "6005851" "6021177" I USPAT 
"6185427" "6278921" "6438585" I 
"6477595" "6556582" "6701151" I 
"6765891" "7058387" "706861 O" I 
"7099339" "1103313" "1116640" I 
"1221268" "7260399" "7293289" I 
"7328036" "7356614" "7395347" I 
"7403514" "7593428" "7609747" I 
"7639641" "7686520" "7734253" I 
"7839824" "7945206" "8013132" I 
"8024481" "8040917" "8045501" I 
"8060419" "8060681" "8077102" I 
"7945206" "8013132" "8024481" I 
"8040911" "8045501" "8060419" I 
"8060681" "8017702" "8149783" I 

.. ".8160000" .. "8228924").pn ............................. 1 

S160 and (head$3 field portion I U&PGPUB;: OR !,',,,,,,_ ON i 2015/01/27! 
sector)with(packet block frame set I USPAT : i 14:02 : 
group payload stream)with(count$3 I : I,,, i,,_ 

identif$7 indicat$3 determin$3 I : 
control$4 sequen$4)with(retransmi$5 I j i 

_re-t ransm i$5. resend$3__re-send$3) .......... ..! .. .. ...... : .......................................... .J ........................... . 
S161 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 
sector)with(packet block frame set I USPAT : : i 14:02 : 
group payload stream)with(count$3 I : : ! : 
identif$7 indicat$3 determin$3 I i i i i 
control$4 sequen$4)with(retransmi$5 I j j ! j 

__re-transm_i$5 .. resend$3 _re-send$3) ......... J . .. .... ..! .............. ...! ................... i. . . .......... ..! 
S161 and (head$3 field portion I U&PGPUB;: OR : ON i 2015/01/27: 
sector)same(packet block frame set I USPAT : : ! 14:04 : 
group payload stream)same(count$3 I : : i : 
identif$7 indicat$3 determin$3 I : : i : 
control$4 sequen$4)same(retransmi$5 I : : i : 
re-transmi$5 resend$3 re-send$3) I : : ! : r 65 ,n9 I , .. 5844918" ... 799215" ;;5875292" ............ U&PGPUB: rR················· r;N············120151ci1.i27, 

i i i "4412326" "4551834" "4617657" USPAT i i i 14:48 i 
I : i "4888767" "4989204" "5222061" : : i : 
I : i ,, 5235599" ,, 5251231" ,, 5444118" : : i : 
I : i "5610595" "5740161" "5754754" : : i : 
i ; ~ ; ; ~ : 

EASTSearchHistory.14159125_Accessible Version.htm[l2/18/2015 10: 11 :46 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 550 of 739

EAST Search History 

"5828293" "6161207" "6181700" 
"6219713" "6219713" "6453438" 
"6483845" "6587985" "6684354" 
"6732313" "6785259" "6891799" 
"6914903" "6918077" "6987730" 
"7088701" "7099300" "7124333" 
"7263644" "7356750" "7386872" 
"7397861" "7400616" "7447969" 
"7477621" "7484157'' "7486700" 
"7535840" "7583701" "7633880" 
"7689644" "7701846" "7710889" 

i : I sector)same(packet block frame set ! USPAT : l 14:48 : 
! S165 and (head$3 field portion I U&PGPUB;: OR !,',,,,,,_ ON ! 2015/01/27! 

I I j group payload stream)same(count$3 I i,,_ I,,_ i,,_ 

i : i identif$7 indicat$3 determin$3 i I j I control$4 sequen$4)same(retransmi$5 I : : ! : 
i : i re-transmi$5 resend$3 re-send$3) I : : i : 

i S167 i 19 i S165 and (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/27i 
I ' ! sector)with(packet block frame set I USPAT ' ' j 14:49 : 
I j group payload stream)with(count$3 I ! : 
I ! identif$7 indicat$3 determin$3 I ! i 
I : I control$4 sequen$4)with(retransmi$5 I : : I j 
I : ! re-transmi$5 resend$3 re-send$3) I : : ! : 

11:168[ 1[83:~261:::1: r~~:t: t:J10~~!1/:~i 
r69 '045; (transmi$5 transceiv$3)with(two type I U&PGPUB;:□R :□N; 2015/06/03: I : j different second$3) near(packet block I USPAT : : j 19:08 : 
I : j group set package I : : j : 

! ............. ] ................. 1. ~~~ ~r~ ~~~~ ~~~~t~f!:d~r~ icat$3 .................. 1 ........................ j ........................ ] ................. 1 ........................ j 
r70 r33 I (1ransmi$5 transceiv$3)with(two type I U&PGPUB;!□R :□N j 2015/06/03: 
I : ! different second$3)with(packet block I USPAT : : j 19:09 : 
I : j group set package I : : ! : 

1 ............. 1 .................. 1. ~~~~r~~~~~ ~~~~t~!:d~r~icat$
3 

.................. 1 ......................... 1 ......................... 1 ................... 1 .......................... 1 

l[S171 :[135339 jl(Quality near2 Service OOS) I U&PGPUB;:~~ 2015/06/03\ 
I i ! I USPAT l ...................... J ................ .J 19:12 i 

IE2JFJ ( 1~:~~)~~~t(~~l~y ~~~:;~)n:~~~~~~:3)J uu~~~us;jrrn=Jrj 21o~:;~06/o3j 

l[S173 !L.J[S170 and s172 I uu~~~UB; Ir==J[ON 12
1
0~:;/16/ 031 

l[S174 i[396 i[S171 and s172 I uu~~~UB; ir==_i[ON j 2
1
o~:;/16/o3j 

r75 r346 i (transmi$5 transceiv$3)same(two type i U&PGPUB;i□R rN i 2015/06/03: 
I : ! different second$3)same(packet block I USPAT : : j 19: 17 : 
I : j group set package chunk I : : j : 

I .......... J .................. 1. ~!t~~~~~;3)~~~~~t~!:~~~icat$3 ................ 1 ...................... J ...................... J ................. J ........................ J 
l[S176 ILJ[S174 and s175 I uu~~~UB; Ir==JION 12

1
0~:;/~6/031 r 77 r 78 i (transmi$5 send$3) near2(two type i U&R3PUB; i□R rN i 2015/06/0{ 

I : j different second$3) near2(packet block I USPAT : : j 11: 15 : 
I : j group set package chunk I : : j : 
I : ! frame)same((identif$7 indicat$3 I : : j : 
! ............ .! ................ J. determin$3)near2. header) ............................ 1 ........................ .: ........................ .! ................... ! ......................... .! 
11S178 '.i78 I (transmi$5 send$3) near2(two type I U&PGPUB; :.rR :.ION 12015/06/0{. 
i : i different second$3) near2(packet block I USPAT : : ! 11: 15 : 
\ : ~ t : : ~ : 
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i group set package chunk I 
I : ! frame)near2((identif$7 indicat$3 I : : i : 
! : ! determin$3) near2 header) I : : i : 

I S179 i 12 i ("20020154600" I "6754188" I I U&PGPUB;: OR i OFF i 2015/06/04\ 
I i i "7483421"1 "6005851"1 I USPAT i i i 11:16 i 
I : I "20040179494" I "20010206621" I I : : i : 
I : i "7031259" I "20050036497" I I : : i : 
I : i "20020126675" I "20090319854" I I : : i : 
I ........... J ................ J." 20030009717"J. "7826438"). PN .............. I ....................... J ...................... J ................ f ........................ J 
11s180 :o!,S177 and S179 I U&PGPUB;:r==]R :EJN !2015/06/04: 
i i i i USPAT i i i 11 · 17 i r W□i· S179 and (transmi$5 send$3)same(two i U&PGPUB; i□R r i 20,-5/06/o.i 
I : I type different second$3)same(packet I USPAT : : ! 11: 17 : 
I : ! block group set package chunk I : : ! : 

!□ID! ~!:~~~~;3)~~~~~t~::~~~icat$3 ................ 1 ......................... 1□1□1 .......................... 1 

I S182: 63 I (Quality near2 Service I U&PGPUB;: OR : ON ! 2015/06/04: 
I : i QOS)same( (packet adj error adj rate I USPAT : : ! 11 :38 : 
I : I PER)near2 low$3)and((delay I : : j : 
I ............ : ................. j .1ate$3) near2 .1ow$3l._ ....................................... J ......................... : ........................ : ................. ..! .......................... : r83 '11507 I (transmi$5 send$3)with(two type l U&PGPUB;l□R :□Ni 2015/06/04\ I : ! different second$3)with(packet block I USPAT : : i 11 :38 : 
I : ! group set package chunk I : : i : 
I j I frame)with((identif$7 indicat$3 I ! ! ! ! 
! .......... ...! ................ ...! .determin$3)near2. header) .......................... ...! ...................... ...! ...................... ...! ................... ! ....................... ...! 
11S184 i□!,S182 and S183 I U&PGPUB;ir==JR !EJN !2015/06/04! 
i i i I USPAT i i i 11 -39 i 

i[S185 iLJ3 i,S183 same(Quality near2 Service GXJS) U&PGPUB; ir==7R i[ON i 20,-5/06/0{ 
i i i i USPAT i i i 11 -39 i 

I S186 i 24 i (transmi$5 send$3)with(two type I U&PGPUB; i OR i ON ; 201.5/06/04i 
I : ! different second$3)with(packet block I USPAT : : ! 12:00 : 
I : ! group set package chunk I : : ! : 
I : i frame)with(Quality near2 Service I : : ! : 
I : i QOS)with((identif$7 indicat$3 I : : ! : 
I : i determin$3) near2 header) I : : i : r 87 '04 i (Quality near2 Service I U&PGPUB; :DR :□Ni 2015/06/04: I : i 00S)same((packet adj2 error adj2 rate! USPAT : : ! 12:18 : 
I : ! PER)near2 low$3)same((delay I : : ! : 
I ............ : ................. ] .1ate$3)near2.low$3l._ ....................................... J ......................... : ........................ : ................. ..1 .......................... : 
r88 '06 i ((Quality near2 Service QOS)near2 I U&PGPUB;:DR 'ION 12015/06/04! 
I : ! level)same((packet adj2 error adj2 rate! USPAT : : i 12:35 : 
I j ! PER)near low$3)same((delay I j j ! j 
i ............ J .................. i .1ate$3)near .. low$3) ............................................ ..1 ........................ .! ........................ .! .................. j ......................... .! 
r89 l□4 i ((Quality near2 Service QOS)near2 I U&PGPUB;:DR :□N !2015/06/04: I : ! level)and((packet adj2 error adj2 rate I USPAT : : ! 12:36 : 
I ! ! PER)near low$3)and((delay I ! ! ! ! 
! ........... ..! ................ ...! .. 1ate$3)near .1ow$3) .............................................. 1 ....................... ..! ....................... ..! ................... i ........................ ..! 
r90 r709 I (transmi$5 send$3)with(packet block I U&R3PUB;lr7□N i 2015/06/04: 

I I I group set package chunk I USPAT \ ...................... ..1 I 12:36 j 

! ............. 1 .................. 1 .. ~!t:~~~~~) ~~~~1if~:~~i~)at$
3 

.................. 1 ......................... 1 ........................ 1 .................. 1 .......................... 1 

11s191 :oi,S189 and S190 I U&PGPUB; :~~ 2015/06/04: 
I : i I USPAT 1. ..................... 1 ............... J 12:37 : 

i1S192 r 06584 H (transmi$5 send$3 retransmi$5 re- I U&R3PUB; i□R iLJN i 2015/ 12/ mi 
I : ! transmi$5 resend$3 re-send$) near2 I USPAT : : ! 10:31 : 
i i i transceiver) i i i i i 

i1S193 i.1436 i (Quality adj2 Service OOS)and( (packet i U&R3PUB; i_nR i_lON i 2015/12118!_ 
I : i adj2 error adj2 rate PER)near2 I USPAT : : ! 10:38 : 
\ l ~ t l l ~ l 
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!L--------J --------------JUow$3) and( ( delay--late$3) near2--low$3) -- IL--------------------· l--------------------J --------------·-- H------------------------ j r95 '[16748 I (header field portion I U&PGPUB;l□R :□N j 2015/12/18: I : j sector) near3( (packet block frame set I USPAT : : j 10 :44 : 
I : j group payload stream)near3 I : : j : 

1 ............. 1 .................. 1. ~i:~;ii~i1d~~~;~:i~~~ icat$

3 

........................ 1 ......................... 1 ......................... 1 ................... I .......................... I 

l[S197 :!1058 ![S192 and S195 I U&PGPUB;l~R :!OFF j 2015/12/18! 
I i I I USPAT i i i 10:45 i 

i[s199 ir=73 i;S193 and S197 i U&PGPUB;:~R i!oFF i 2015/12/18i 
I i i I USPAT i i i 10:56 i 
i[8200 :~;St 92 same S195 i U&PGPUB; :~ :10FF i 2015112/1 a: 
I t .............. J I USPAT l .................... ___j l 10:57 i : ............................. --: .......................................................................................... ' ..................................................................... ,: .......................... . 
1[82071[383 I (identifier indicator)with(((packet block I U&PGPUB;l□R :LJN; 2015/12/18: I : I frame set group payload stream I USPAT : : ; 11 :23 : 

I ------------: --------------·-- j .chunk) near2--secon$3) near2. type)__--------J ----------------------·--: ------------------------: ----------------_) --------------------------: 
l[S208 J3s-7lS192 and S207 I U&PGPUB; :~~ 2015/ 12/ 18! 
I l .............. J I USPAT l ....................... J ............... J 11 :24 i : ............................. --: .......................................................................................... ' ..................................................................... ,: .......................... . 
118209 l669 I (classlfi$6 identif$7 indlca1$3 I U&PGPUB;l□R :□N; 2015/12/18: I : j determin$3 control$3) near3( ( (packet I USPAT : : i 11 :27 : 
I j I block frame set group payload stream I ! ! ! ! 
i ----------___: ------------------ i. chunk).near2 .secon$3) near2. type)----------·--! ----------------------___: ----------------------___: ----------------·--! ------------------------__: 
l[S210 :□j[S192 same S207 I U&PGPUB; :~R :E=7N j 2015/12/18: 
i i i I USPAT i i i 11 :28 i 

i[82t 1 :1135774 i;(Ouality adj2 Service 006) i U&PGPUB; :~R i[oN i 2015/ 12/ mi 
I i i I USPAT i i i 11 :29 i 

i[S212 ir=77 i;s192 and 8209 i U&PGPUB;:~R i!oN i2015/12/18i 
I i i I USPAT i i i 11 :29 i 
i[821 3 :~;8211 and 8212 i U& PGPUB; :~foi<I 201 5112/ 1 a: 
I l .............. J I USPAT l ....................... J ............... J 11 :29 i 
i[s2i67~;S192. and. 8211 i U&R3PUB; :~foi<l 2015/12/1 a: 

IL .......... J .............. J I USPAT l ....................... J ............... J 11 :39 i i 8218 i 567 i ,l classifi$6 identif$7 i ndicat$3 i U& R3PUB; i OR i ON i 201 511211 a: 
I : i determin$3 control$3 "sequence I USPAT : : j 11 :44 : 
I : j identifier")with( ( (packet block frame I : : i : 
I : j set group payload stream chunk) near2 I : : j : 
I : j secon$3)near2 type)with(header field I : : j : 
I : i portion sector) I : : i : 

l[S219 ir=J7 i[S216 and S218 I U&PGPUB;i~R iE=7N i2015/12/18i 
i i i I USPAT i i i 11 '44 i 

i[8220 ;[2606 1;714/74Bccls. j U&R3PUB;j~R ;[ON !201.5/12/18; 
i i i I USPAT i i i 11 · 53 i 

i[8221 lr.]5 1;821 B and 8220 i U&R3PUB; l~R i[ON I 201.511211 al 
i i i I USPAT i i i 11 : 53 i 

i[8222 i[1330 i;H04L1/1B09 cpc i U&R3PUB;i~R iloN i 2015;121rni 
i i i I USPAT i i i 11 : 55 i 

i[8223 :[3711 i;H04L1/1B12 cpc i U&R3PUB;:~R iloN i 2015;121rni 
I i i I USPAT i i i 11 : 55 i 
i[8224 r86 i;H04L1/1887 cpc i U&R3PUB;:~R iloN i 2015/12/18i 
I i i I USPAT i i i 11 : 55 i 

i[8225 i[1766 i;H04L1/1819 cpc i U&R3PUB;:~R i[oN i 2015/12/18i 
I i i i USPAT i i i 11 : 56 i 

i[8226 i[2331 i;H04l2001/0093 cpc. i U&R3PUB;:~R i[oN i 2015/12/18i 
I i i i USPAT i i i 11 : 56 i 

il8227 :~;8218 and 8222 i U&FGPUB; :~foi<l 2015112/ 18: 

1----------·--j ! --------------J------------------------------------------------------------------------------------------I --USPA T ·------ j ! ------------------------] ! --------------·J --11 : 56 ----·---- j 
!~I H i :I :I , 

EASTSearchHistory.14159125_Accessible Version.htm[l2/18/2015 10: 11 :46 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 553 of 739

EAST Search History 

l[S228 :□llS218 and S223 I U&PGPUB; :!OR :~ 2015/ 12/ 18! 
I i I I USPAT i l _______________ J 11 :56 i 
ifsmi□ilS21.8 ·and ·S224 --------------------------------------------------------! U&PGPUB; i~~ 2015/ 1·2118i 

IL----------j ll I USPAT t----------------------l--------------J 11 :56 i 

il~~
0
Jr2 ............. il~1~~nd~25 i uuTSP~B; j[~~ J[ON i 21011 ~~~1sj 

IEL_lt~:-~--:~-~--~-~-~--------------------------------------------------------I ~u~~~~-~~ jr==JEJ ~1°1

1

:~i-~~-:_
8

] 
I S232: 4 I (classifi$6 identif$7 indicat$3 I EPO; JPO : OR : ON i 2015/12/18! 
I j I determin$3 control$3 "sequence I j j I 11 :59 j 
I : i identifier")with(((packet block frame I : : j : 
I : j set group payload stream chunk)near2 I : : i : 
I : j secon$3)near2 type)with(header field I : : j : 
I i i portion sector) I i i i i 
I S233 i 47 j (classifi$6 identif$7 indicat$3 I USOCR; i OR i ON i 2015/12/18i 
I : j determin$3 control$3 "sequence I FPRS; : : j 12:00 : 
I : i identifier")with(((packet block frame I DERWENT; : i : 
I : I set group payload stream chunk)near2 I I BM_ TDB : : I : 
I : I secon$3)near2 type)with(header field I : : j : 
i i i portion sector) i i i i i 

r34 r2 i ((delay late$3)near2 i U&PGPUB;i□R ION i 2015/12/18i I : j low$3) near3(packet block frame set I USPAT : : j 16:07 : 
I : i group payload stream I : : i : I j I chunk)with(header field portion I j j ! j 
I ____________ : --------------·-- j _sector)__ ______________________________________________________________________ __!----------------------·--: ------------------------: __________________ _! --------------------------: 

ILJ□ i/~!:?.;):~~~; ~:'s~n~~~~~~~ J ULJTSP~B;l□r:J 2,0~~;21j81 

![~-~~- I!_~-~-~-~~~-- l[~~~:'.'.~~--:~!-~--~~-~'.-~~--~~~:-------------------------------I ~u~~~~-~'. ll~~----------------- l!~~------------I ~1~~:~8~~~--~-~I 
l[S237I[20 l[S234 and S235 and S236 I uu~~~UB;lr:==J!ON I2

1
o~:~i2/18I 

r38 rs i (Quality adj2 Service OOS)and((delay i U&PGPUB;i□R ilON i 2015/12/18: I : j late$3) near2 low$3)with(packet block I USPAT : : j 17:49 : 
I : j frame set group payload stream I : : j : 
I : j chunk)near2(head$3 field portion I : : j : 

! ----------·--: ________________ _J . sector)----------------------------------------------------------------------·--I ----------------------·--: ----------------------·--: ----------------·-- i --------------------------: 

ll~-~~--11~~------------- l[~-~~--~-~~--~~~---------------------------------------------------------I ~~~;f~~'._ll~~------------------11~~----------· l ~~~i:~Q~~~-~-~-1 r40 'D7 l (packet block frame set group payload I U&PGPUB;:□R :□N j 2015/12/18: I : j stream chunk)with(exclud$3 "not I USPAT : : j 20:14 : 
I : i includ$3")near2((classifi$6 identif$7 I : : j : 
I : j indicat$3 determin$3 control$3 I : : j : 

! ----------___: ----------------J --" sequence_ i dent if i er") n ear2 _ h ead$3) ------- I ----------------------___: ----------------------__: ------------------ i ------------------------__: 
I S241 : 147 I (packet block frame set group payload I U&PGPUB;: OR : ON j 2015/12/18: 
I : j stream chunk)with(except exclud$3 I USPAT : : j 20:42 : 
I : i "not includ$3")near2((classifi$6 I : : i : 
I : j identif$7 indicat$3 determin$3 I : : j : 
I : j control$3 "sequence identifier")near3 I : : j : 

I ----------___: ------------------ i _ head$3) --------------------------------------------------------------------J ----------------------___: ----------------------___: -----------------j ------------------------__: 
l[S242 ILJ[S235 and S241 I uu~~~UB; Ir:==_110N I2g6:~i 21181 

i[S143 iLJ[S138 and S141 i UJs~UB; ir:==i[ON j 2gd ~i 21rnj 
r4 in6 i ("20020154600" I "6754188" , U&PGPUB;inR rFF i2ot5/12/rni I i j "7483421" I "20050068916" USPAT i i i 22:07 i 
I I ; "20060089833" 1 "6266337" I I ; ! 
I : i "6005851" I "20050068916" : : j : 
i ; ~ ; ; ~ ; 

EASTSearchHistory.14159125_Accessible Version.htm[l2/18/2015 10: 11 :46 PM] 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 1 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
initials* No. 1 Number-kind Code 2 r,r,mownj 

Publication Dale I Narne of Patentee of I Pages, Columns, Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Filing Date Name of Applicant Pages, Columns, Unes, VVhere 
!nitia!s* No.1 

Number-kind Code 2 (ifkoow,,J 
MM-DD-YYYY of Cited Document Relevant Passages or Relevant 

i'igures Appear 

1 15/046821 02-18-2016 Tzannes et al. 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Dale Name of Patentee or Pages, Columns, TB 
initials* No. 1 MM-00-.YYYY Applicant of Cited lines, Where 

Country Code"; Number'; Kind Document Relevant 
Code5 (if !mown) Passages or 

Relevant Figures 
Appear 

2 EP 1385292 01-28-2004 SAMSUNG 
ELECTRONICS CO, 
LTD. 

3 KR 1 0-2004-0009928 01-31-2004 SAMSUNG (Believed to 
ELECTRONICS CO., corresponding to 
LTD EP 1385292 

cited herein) 

4 KR 10-2004-0014977 02-18-2004 Koninklijke Philips (Believec! to 
N.V. Correspond to 

WO 03/003747 
cited herein) 

5 WO 03/003747 01-09-2003 KONINKLIJKE 
PHILIPS 
ELECTRONICS N.V. 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Gile 
Initials* No. 1 

6 GOODMAN, David et al. "Maximizing the Throughput to CDMA Data Communications" 
Polytechnic University, Brooklyn, NY, October 2003 (5 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 2 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

7 Official Action for European Application No. 05807443.6, mailed Dec. 8, 2015 (Attorney Ref. No.: 
6936-54-PEP) 

8 Official Action (including translation) for Korean Patent Application No. 10-2008-7024792 dated 
Dec. 14, 2015 (Attorney Ref. No. 6936-57-PKR) 

9 Official Action (including translation) for Korean Patent Application No. 10-2014-7005299 mailed 
Dec. 14, 2015 (Attorney Ref. No.: 6936-57-PKR-DIV) 

10 Notice of Allowance for U.S. Patent Application No. 14i730,874 mailed Jan. 7, 2016 (Attorney Ref. 
No.: 6936-54-CON-7) 

11 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Nov. 10, 2015 - Jan. 5, 2016 - Docket Nos., 123-129; (102 pages) 

12 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Jan. 20, 2016 - Feb. 2, 2016 - Docket Nos., 131 - 137; (104 pages) 

13 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from Dec. 16, 2015 - Jan. 6, 2016 - Docket Nos., 104-112; 
(193 pages) 

14 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 - Docket Nos., 113-124; 
(252 pages) 

15 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from Dec. 16, 2015 - Dec. 16, 2015 -
Docket Nos., 119; (48 pages) 

16 Documents filed with District Cowi Proceedings for TQ DELTA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1:'13-cv-02013- RGA; Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 -
Docket Nos. 125-139; (349 pages) 

17 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 - Docket Nos., 67-68; (81 pages) 

Examiner 
Signature 

Date 
Considered 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 25023766 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 25-FEB-2016 

Filing Date: 20-JAN-2014 

Time Stamp: 16:07:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 18982 

Deposit Account 191970 

Authorized User VICK, JASON H. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

216416 

1 IDS_ 11.pdf yes 5 
33ff28aa20199b366ed6a7e2ecd1 bc630dc 

f193 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 5 

Warnings: 

Information: 

1121443 

2 Foreign Reference EPl 385292A2.pdf no 19 
da6c419bf7457220ea8575391 044b5a46bf 

4c490 

Warnings: 

Information: 

848668 

3 Foreign Reference KR1020040009928.pdf no 16 
d69051 a0a797bc891ff3ca761229c26c73Sa 

7c60 

Warnings: 

Information: 

1341898 

4 Foreign Reference KR1020040014977.pdf no 27 
f2d31448a72c57631 af0031320657830e64t 

9Scf 

Warnings: 

Information: 

2081123 

5 Foreign Reference WO03003747 Al .pdf no 45 
dc1 0c454f25e90257092ec2b49b7f03b89d 

584a 

Warnings: 

Information: 

4227285 

6 Non Patent Literature 
Goodman_Maximizing_the_ Th 

no 5 
roughput_of_CDMA.pdf 

daef1 92b27cc9cf83d 1 a 1 ce7748b5449767 
9eee 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 561 of 739

721511 

7 Non Patent Literature 
6936-54-PEP _QA_ 12-08-2015. 

no 9 
pdf 

30771 b83d5deb7f612d6d6dfc71326cadd 1 
dd337 

Warnings: 

Information: 

1629234 

8 Non Patent Literature 
6936-57-PKR_QA_ 12-14-2015. 

no 9 
pdf 

3ca5Sabaa53e878232fc0f204add6f8a6f98 
14e 

Warnings: 

Information: 

1442189 

9 Non Patent Literature 
6936-57-PKR-

5 
DIV _QA_ 12-14-2015.pdf 

no 
0d1 e88bd46a 1b5dbf324fe56672b0b07f15 

d97f9 

Warnings: 

Information: 

522491 

10 Non Patent Literature 
6936-54-

11 
CQN-7 _NQA_0l-07-2016.pdf 

no 
ec98e4f31 5561 0c6f3142c3f6f2eaeeb45ea8 

cb1 

Warnings: 

Information: 

4993819 

11 Non Patent Literature PART_2_2WIRE_0001.pdf no 102 
2da50Sf8ae6a6dc700dcd7de61 c6cc9Se51 

50d34 

Warnings: 

Information: 

6209846 

12 Non Patent Literature PART_3_2WIRE_0001.pdf no 104 
d9b433a21 09dc9e437861 b70Sc67a80e66E 

91989 

Warnings: 

Information: 

9027309 

13 Non Patent Literature PART_2_ZHQNE_0001.pdf no 193 
11701 d7df9d6c6d86f37a9f38649c246993d 

6928 

Warnings: 

Information: 

7557152 

14 Non Patent Literature PART_3_ZHQNE_0001.pdf no 252 
8fb9ee5ec7a8cee94e2290Sd4c02f28ed09d 

d67d 

Warnings: 

Information: 

4792390 

15 Non Patent Literature PART _2_ZYXEL_0001.pdf no 48 
c56179844bf4977ae1 9aec1 b8891 Of30ede( 

02a8 

Warnings: 

Information: 
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9825154 

16 Non Patent Literature PART _3_ZYXEL_0001.pdf no 349 
659fefbfb831 cbb9814c64a6ab 1 fc850252c 

5272 

Warnings: 

Information: 

5276653 

17 Non Patent Literature PART _2_ADTRAN_0001.pdf no 81 
Sb001cc6fd58ddc815107951 29db8a 18Sb3 

b5c87 

Warnings: 

Information: 

30774 

18 Fee Worksheet (5B06) fee-info.pdf no 2 
8e27d96521 ad6Sd50f45e6afad63c853224 

414f9 

Warnings: 

Information: 

Total Files Size (in bytes) 61865355 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

Confirmation No.· 3369 

Examiner: Alshack, Osman M 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IZl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

IZl Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed ______ ~ which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

IZl To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessaiily vouch for the accuracy of the translation. 

IZl Examiner's attention is drawn to the following related applications: 

• Serial No. 15/046 821 filed Feb. 18, 2016 (Attorney Ref No. 6936-54-CON-8) 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subtmssion, because the information disclosure 
s1atemem submitted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlrree months of the filing date of a national application other ihan a 
continued prosecution application under 37 CFR l53(d), or 

D Within tln-ee months of the date of entry into the national stage of a.'1 international application as set 
foith in 37 CFR l.49 l or 

D Before the maihng date of a first Office Ac1ion on tile merits, or 

D Before 1he mailing of a firs! Office action afwr the filing of a request for continued examination under 
37 CFR Ul4. 

Although no fee is believed due, ff any fee is deemed due in connection with this subtmssion, please charge such 
fee to Deposit Account 19-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above 
conditions (37 CFR l.97(b)). but before the mailing date of one of the following conditions: 

( l) a final action under 37 C.F.R. U l3 or 
(2) a nmice of allowa.'lce under 37 C.F.R. l .3 l 1, or 
(3) an action that otherwise closes prosecution in the application. 

This Infonnation Disclosure Statement is accompanied by: 

D A Ceitificmion (below) as specified by 37 C.F.R. l. 97(e). Although no fee is believed due, if any 
fee ls deemed due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

l6J Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 
l. l 7(p) for submission of an informmion disclosure staiement. Please credit arry oveipayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
1. 97(c). 

D This information Disclosure Statement includes a Certification (belo,v) as specified by 3 7 C.F.R. 
l.97(e) 

Al'ill 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 
Account 19-l 970 in the amount of $180.00 1mder 37 C:.F.R. l.l7(p). Please credii any overpayment or charge 
mry underpayment to Deposit Account 19- l 970. Election to pay the fee should not be taken as an indication that 
applica.'lt(s) caimot execute a certification. 

2 
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Certification (37 CF.R. 1.97(e)) 

(Applicable only if checked) 

D The undersigned ce1tifies that: 

D Each item of infom1ation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infimnation contained in 

this Information Disclosure Statement was known to any individual designated in 37 C.F.R. l.56(c) 

more than three months p1iorto the filing of this statement. 37 C.F.R] 97(e)(2) 

Date: February 25, 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~/ J~a=s~o=n~f=:I~. \i~'~ic=k~/ _______ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159, 125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 
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EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

NOTIFICATION DATE DELIVERY MODE 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

j vick@sheridanross.com 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

14/159, 125 

Examiner 

OSMAN M. ALSHACk 

All participants (applicant, applicant's representative, PTO personnel): 

(1) OSMAN M. ALSHACk. 

(2) Jason Vick (Reg. No. 45.285/. 

Date of Interview: 12 April 2016. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

~No. 

Issues Discussed 01 01 D112 01 02 ~1 03 □Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 106. 

Applicant(s) 

TZANNES, MARCOS C. 

Art Unit 

2112 

Identification of prior art discussed: Plamondon et al (U.S. PN: 2007/0206621 / & Marco (U.S. PN: 6.266.337/. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant's Attorney breifly described the invention and argued the cited references fail to teach or disclose the 
limitation of" wherein the first type of packet is stored in a retransmission buffer after transmission and the second type 
of packet is not stored in a retransmission buffer after transmission. wherein the header field of the first type of packet 
comprises a sequence identifier (SID/ that is incremented after the first type of packet is transmitted and the header field 
of the second type of packet does not comprise the SID of the first type of packet." Examiner. will review the cited 
references. and update the search upon filling of said argument and /or amendment. Agreement was not reach. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/OSMAN M ALSHACk/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

/ALBERT DECADY/ 
Supervisory Patent Examiner, Art Unit 2112 

Interview Summary Paper No. 20160412 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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IN THE lJNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: Marcos C. Tzannes 

Application No.: 14/159, 125 

Filed: January 20, 20! 4 

Atty. File No.: 6936-57-PUS-CON-3 

; Group Art Unit: 2112 

~ Examiner- A LS HACK, Osman M. 

~ Confirmation No.: 3369 

) 
) 

For: PACKET RETRANSMISSION AND MEMORY SHARING 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Madam: 

AMENDMENT AND RESPONSE 

Applicant submits this Amendment and Response to address the Non-Final Office Action 

having a mailing date of December 31, 2015. Please credit any overpayment or charge any 

underpayment to Deposit Account No. 19-1970. 

Please amend the above-identified patent application as follows: 

Amendments to the Claims are shown in the listing of claims which begins on page 2 of 

this paper. 

Remarks begin on page 5 of this paper. 

Attorney Ref. No.: 6936-57-PUS-CON-3 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1-105. (Cancelled) 

I 06. (Previously Presented) A method of packet retransmission, in a transceiver, 

compnsmg: 

transmitting, by the transceiver, a first type of packet; and 

transmitting, by the transceiver, a second type of packet, 

wherein the first type of packet is stored in a retransmission buffer after transmission and 

the second type of packet is not stored in a retransmission buffer after transmission, 

wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the first type of packet comprises a sequence identifier (SID) 

that is incremented after the first type of packet is transmitted and the header field of the second 

type of packet does not comprise the SID of the first type of packet. 

107. (Previously Presented) The method of claim 106, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

108. (Previously Presented) The method of claim 106, wherein the method is 

performed in a linecard that is operable to transport video. 

109. (Previously Presented) The method of claim 106, wherein the method is 

performed in a customer premises modem that is operable to transport video. 

2 Attorney Ref. No.: 6936-57-PUS-CON-3 
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l 10. (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one digital signal processor. 

111 (Previously Presented) The method of claim 106, wherein the transceiver includes 

at least one ASIC (Application Specific Integrated Circuit). 

112. (Previously Presented) The method of claim l 06, wherein the first type of packet 

comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codew·ords 

113. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more ATM (Asynchronous Transfer :Mode) cells. 

114. (Previously Presented) The method of claim 106, wherein the first type of packet 

comprises one or more Reed Solomon codewords. 

115. (Previously Presented) The method of claim 106, wherein the first type of packet 

is a low-PER (Packet Error Rate) packet and the second type of packet is a low-latency packet. 

116. (Previously Presented) A transceiver operable to transmit a first type of packet 

and to transmit a second type of packet, wherein the first type of packet is stored in a 

retransmission buffer after transmission and the second type of packet is not stored in a 

retransmission buffer after transmission, and wherein the first and second types of packet 

comprise a header field that indicates whether a transmitted packet is a first type of packet or a 

second type of packet, and wherein the header field of the first type of packet comprises a 

sequence identifier (SID) that is incremented after the first type of packet is transmitted and the 

header field of the second type of packet does not comprise the SID of the first type of packet 

117. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

connected to a second transceiver using a wired or wireless channel and the transceivers are used 

to transport one or more of video and voice data. 

3 Attorney Ref. No.: 6936-57-PUS-CON-3 
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118. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a linecard that is operable to transport video. 

119. (Previously Presented) The transceiver of claim 116, wherein the transceiver is 

located in a customer premises modem that is operable to transport video. 

120. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one digital signal processor 

121. (Previously Presented) The transceiver of claim 116, wherein the transceiver 

includes at least one ASIC (Application Specific Integrated Circuit). 

122. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet comprises one or more PTM-TC (Packet Transfer Mode - Transmission Convergence) 

codewords. 

123 (Previously Presented) The transceiver of clairn 116, wherein the first type of 

packet comprises one or more ATJ'vl (Asynchronous Transfer Mode) cells. 

124. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet comprises one or more Reed Solomon codewords. 

125. (Previously Presented) The transceiver of claim 116, wherein the first type of 

packet is a low-PER (Packet Elrnr Rate) packet and the second type of packet is a low-latency 

packet. 

4 Attorney Ref. No.: 6936-57-PUS-CON-3 
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REMARKS 

Applicant respectfully requests reconsideration of this application as amended. 

Applicant expressly thanks Ex. Al shack for the courtesies extended during the 12 April 

Telephone Interview. During the interview, claim 106 was discussed and the following points 

were made. 

In particular it was emphasized that claim 106 recites: 

... wherein the first type of packet is stored in a retransmission buffer after transmission 

and the second type of packet is not stored in a retransmission buffer after transmission, 

wherein the first and second types of packet comprise a header field that indicates 

whether a transmitted packet is a first type qfpacket or a second ZVJW qfpacket, and 

wherein the header field of the first type ofpacket comprises a sequence identifier (cWD) 

that is incremented c~fter the first ~ype qf packet is transmitted and the header.field of the second 

type ojjJacket does not comprise the SID of the first zvpe (~/packet. (Emphasis Added) 

The Office Action points to paragraph 0413 of Plamondon for teaching the claimed SID. 

(Applicant notes that Plamondon does not have a paragraph 0413) 

Paragraphs 144 and 145 of Plamondon state: 

In some embodiments, the appliance 200 or flow controller 220 uses wavefront detection and 
disan1biguation techniques in managing and controlling flow of network traffic. ln this technique, 
the flow controller 220 uses transmit identifiers or numbers to determine whether particular data 
packets need to be retransmitted. By way of example, a sender transmits data packets over a 
network, where each instance of a transmitted data packet is associated \vith a transmit number. It 
can be appreciated that the transmit number for a packet is not the same as the packet's sequence 
number, since a sequence number references the data in the packet while the transmit number 
references an instance of a transmission of that data. The transmit number can be any infom1ation 
usable for this purpose, including a timestamp associated with a packet or simply an increasing 
number (similar to a sequence number or a packet number). Because a data segment may be 
retransmitted, different transmit numbers may be associated with a particular sequence number. 
[0145] 
As the sender transmits data packets, the sender maintains a data structure of acknowledged 
instances of data packet transmissions. Each instance of a data packet transmission is referenced 
by its sequence number and transmit number. By maintaining a transmit number for each packet, 
the sender retains the ordering of the transmission of data packets. \Vhen the sender receives an 
ACK or a SACK, the sender detennines the highest transmit number associated with packets that 
the receiver indicated has arrived (in the received acknowledgement). Any outstanding 
unacknowledged packets with lower transmit numbers are presumed lost. 

While Plamondon does mention sequence number in these paragraphs, Plamondon does 

not teach, suggest or disclose the claimed feature of ... wherein the first type of packet is stored 

5 Attorney Ref. No.: 6936-57-PUS-CON-3 
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in a retransmission hz!ffer after transmission and the second type of packet is not stored in a 

retransmission bujfer after transrnission ... wherein the header field of the.first type f?lpacket 

comprises a sequence ident{fier (5'JD) that is incremented qfter the first type of packet is 

transmitted and the header.field qf the second type ojjJacket does not comprise the SID qf the 

.first type qlpacket. (Emphasis Added) 

In contrast to the claimed features, Plamondon states in paragraph 143 that: 

The appliance 200 or flow controller 220 maintains a count of retransmissions is maintained on a 
per-packet basis. Each time that a packet is retransmitted, the count is incremented by one and the 
appliance 200 continues to transmit packets. (Emphasis Added) 

Applicant therefore respectfully submits that it is the appliance 200 or flow controller 220 

of Plamondon that maintains a count of retransmissions - Plamondon does not disclose that the 

header field of the first type of packet comprises a sequence identifier (SID) that is incremented 

after the first type of packet is transmitted and the header field of the second type of packet does 

not corn prise the SID of the first type of packet. 

The Office Action on page 3 concedes that 

Plamondon does not explicitly teach wherein the first and second types of packet comprise a 
header field that indicates whether a transmitted packet is a first type of packet or a second type 
of packet, and wherein the header field of the second type of packet does not comprise the SID of 
the first type of packet. 

The Office Action points to Marco for this teaching. 

Specifically, the Office Action states: 

(see column 5, lines 39-46, herein, if the packet is a regular packet, the packet routing controller 
156 causes a copy of the packet data 158 to be stored in a data memory 160 (block 206). In 
addition, the packet routing controller 156 causes a CRC generator 162 to compute the checksum 
of the packet. This is done in a similar manner as described above using CRC-32 and excluding 
packet header fields such as the identifier and the time-to-live fields). 

Applicant respectfully submits the relied upon portion of the reference is absolutely 

devoid of the claimed feature. The relied upon passage does not even mention header let alone 

the claimed feature of wherein the first and second types of packet comprise a header field that 

indicates whether a transmitted packet is a first type of packet or a second type of packet, and 

wherein the header field of the second type of packet does not comprise the SID of the first type 

of packet. 

At least based on the above, Applicant respectfully submits the rejection of claims 106-

125 under 35 lJ.S.C. §103 is untenable and should be 'vvithdrawn. 

6 Attorney Ref. No.: 6936-57-PUS-CON-3 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 575 of 739

With the rejections having been overcome, Applicant respectfully subrnits the application 

is in condition for allowance. 

A prompt notice of allowance is respectfully solicited. 

Should the Examiner believe anything further is desirable in order to place the 

application in even better condition for allowance, the Examiner is encouraged to contact 

Applicants undersigned representative at the telephone number listed below 

The Commissioner is hereby authorized to charge to deposit account number 19-1970 

any fees under 37 CFR § l 16 and l 17 that may be required by this paper and to credit any 

overpayment to that Account. If any extension of time is required in connection with the filing 

of this paper and has not been separately requested, such extension is hereby Petitioned. 

Date: April 26, 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: __ /._fa_s_o_n_H_· _. \_T_ic_k_-Ji ____ _ 

7 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 

Attorney Ref. No.: 6936-57-PUS-CON-3 
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PTOiAIAi22 (03-13) 
Approved for use tt;rough 7/31/2016. 0MB 0651-0031 

U.S. Patent anrJ Trademark Office; U.S DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995 no persons are reauired lo respond to a collection of information unless it displavs a valid OMS control number 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 6936-57-PUS-CON-3 

Application Number 
141159 125 ) 

I Filed January 20, 2014 

For PACKET RETRANSMISSION AND MEMORY SHARING 
Art Unit 

211 2 I Examiner ALSHACK, OSMAN M 

Tt1is is a request under ttie provisions of 37 CFR 1. 136(a) to extend tt1e period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

0 

□ 
□ 
□ 
□ 

Fee Small Entity Fee Micro Entity Fee 

One month (37 CFR 1.17(a)(1}) $200 $100 $50 $ 200 

Two months (37 CFR 1.17(a}(2}) $600 $300 $150 $ 

Three months (37 CFR 1.17(a}(3)) $1,400 $700 $350 $ 

Four montt1s (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

Five months (37 CFR 1.17(a)(5}) $3,000 $1.500 $750 $ 

□ Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro enlily status. See 37 CFR 1.29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of the fee is enclosed. 

Payment by credit carcJ. Form PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

□ 
□ 
□ 
0 
0 The Director is t1ereby authorized to charge any fees wt1ich may be required, or credit any overpayment, to 

Deposit Account Number _1_9_-_1_9_7_0 _________ _ 

0 Payment made via EFS-Web. 

WARNING: information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am tt;e 

D applicant 

[Z] attorney or agent of record. Registration number_4_5_2_8_5 __________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number _____________ _ 

/Jason H. Vick/ April 26, 2016 
Signature Date 

Jason H. Vick 303-863-9700 
Typed or printed name Telephone Number 

NOTE: This form mus! be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

[Z] * Total of_1 _______ forms are submitted. 

Tt1;s colleot;on of mformation ;s reqrnred by 37 CFR 1.136(a). The iniorrnalion is required lo obtain or retain a benefit by tt;e public, wt1;ch is to iile (and by the 
USPTO to process) an appiication. Confidentiality is governed by 35 U,S.C, 122 and 37 CFR 1, 11 and 1 .14. This collection is estimated to lake 6 minutes to 
complete, including galt1ering, preparing, anti submiWng tt;e completed application form lo U1e USPTO. Time will vary depending upon the indivirJual case. Any 
comments on the amount ol time you require lo complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S Patent and Trademark Office, U.S, Department of Commerce. P.O. Box ·1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

Confirmation No.· 3369 

Examiner: Alshack, Osman M 

SUPPLEMENTAL 
INFORMATION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IZl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed ______ ~ which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief: the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessaiily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed _____ (Attorney Ref. No. ----~ 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or rules to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subtmssion, because the information disclosure 
s1atemem submitted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlrree months of the filing date of a national application other ihan a 
continued prosecution application under 37 CFR l53(d), or 

D Within tln-ee months of the date of entry into the national stage of a.'1 international application as set 
foith in 37 CFR l.49 l or 

D Before the maihng date of a first Office Ac1ion on tile merits, or 

D Before 1he mailing of a firs! Office action afwr the filing of a request for continued examination under 
37 CFR Ul4. 

Although no fee is believed due, ff any fee is deemed due in connection with this subtmssion, please charge such 
fee to Deposit Account 19-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above 
conditions (37 CFR l.97(b)). but before the mailing date of one of the following conditions: 

( l) a final action under 37 C.F.R. U l3 or 
(2) a nmice of allowa.'lce under 37 C.F.R. l .3 l 1, or 
(3) an action that otherwise closes prosecution in the application. 

This Infonnation Disclosure Statement is accompanied by: 

D A Ceitificmion (below) as specified by 37 C.F.R. l. 97(e). Although no fee is believed due, if any 
fee ls deemed due in connection with this submission, please charge such fee to Deposit Account 19-1970. 

OR 

l6J Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 
l. l 7(p) for submission of an informmion disclosure staiement. Please credit arry oveipayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
1. 97(c). 

D This information Disclosure Statement includes a Certification (belo,v) as specified by 3 7 C.F.R. 
l.97(e) 

Al'ill 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 
Account 19-l 970 in the amount of $180.00 1mder 37 C:.F.R. l.l7(p). Please credii any overpayment or charge 
mry underpayment to Deposit Account 19- l 970. Election to pay the fee should not be taken as an indication that 
applica.'lt(s) caimot execute a certification. 

2 
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Certification (37 CF.R. 1.97(e)) 

(Applicable only if checked) 

D The undersigned ce1tifies that: 

D Each item of infom1ation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(l). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infimnation contained in 

this Information Disclosure Statement was known to any individual designated in 37 C.F.R. l.56(c) 

more than three months p1iorto the filing of this statement. 37 C.F.R] 97(e)(2) 

Date: ,~pril 26, 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: -~/ J~a=s~o=n~f=:I~. \i~'~ic=k~/ _______ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 1 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
initials* No. 1 Number-kind Code 2 r,r,mownj 

Publication Dale I Narne of Patentee of I Pages, Columns. Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, TB 
initials* No.·1 MM-DD-.YYYY Applicant of Cited lines. Where 

Country Code3
; Number4; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Cite 
initials* No.·1 

1 Office Action for U.S. Patent Application No. 15/046,821 mailed March 24, 2016 (Attorney Ref. 
No.: 6936-54-CON-8) 

2 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Feb. 9, 2016 - March 2, 2016 - Docket Nos., 138-157; (228 pages) 

3 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Aug. 31, 2015 and March 17, 2016 - April 22, 2016 - Docket Nos., 108 
and 180-208; (194 pages) 

4 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-0·1836-
RGA; Includes documents filed from Feb. 9, 2016 - March 2, 2016 - Docket Nos., 125-142; 
(225 pages) 

5 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from March 17, 2016 - April 22, 2016; Docket Nos., 165-193; 
(152 pages) 

6 Documents filed with District Cowi Proceedings for TQ DELTA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1:13-cv-02013- RGA; Includes documents filed from Feb. 9, 2016 - March 2, 2015; 
Docket Nos. 140-157; (223 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whelher or not citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 
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Substitute for form ·1449A/PTO 
! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 2 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

7 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from March 17, 2016-April 22, 
2016; Docket Nos. 180-208; (152 pages) 

8 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U$ 
District Cowi, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from Feb. 9, 2016 - March 1, 2016 Docket Nos., 69-72; (13 pages) 

9 Defendant Adtran, lnc.'s Preliminary Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ADTRAN, INC. - Including Claim Charts for FAMILY 3 
as Exhibits 3-1 - 3-28; U.S. District Court, for the District of Delaware (Wilmington); Civil Action 
No. 1 :14-cv-00954-RGA and Civil Action No. 1 :15-cv-00121-RGA; filed February 9, 2016 (643 
pages) 

10 Defendant Adtran, lnc.'s Preliminary Invalidity Contentions wittl Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ADTRAN, INC. - Including Claim Charts for FAMILY 9 
as Exhibits 9-1 - 9-23; U.S. District Court, for ttle District of Delaware (Wilmington); Civil Action 
No. 1 :14-cv-00954-RGA and Civil Action No. 1 :15-cv-00121-RGA; filed February 9, 2016 (406 
pages) 

11 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :15-cv-00121-RGA; 
Includes documents filed from July 17, 2014 - March 1, 2016 Docket Nos., 1-77; (1,444) 
pages) 

12 Documents filed with District Court Proceedings for ADTRAN INC. vs. TQ DELTA, LLC; U.S. 
District Court, for the Northern District of Alabama (Northeastern); Civil Action No. 5:14-cv-01381-
JEO; Includes documents filed from July 17, 2014 - Jan. 27, 2015 - Docket Nos., 1-32; (568 
pages) 

Examiner 
Signature 

Date 
Considered 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 1 month with $0 paid 1251 1 200 200 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 380 
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Electronic Acknowledgement Receipt 

EFSID: 25603769 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 26-APR-2016 

Filing Date: 20-JAN-2014 

Time Stamp: 17:29:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $380 

RAM confirmation Number 4093 

Deposit Account 191970 

Authorized User VICK, JASON H. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

221073 

1 AMEND_03.pdf yes 8 
a01 d9a 1 b5929fcd 1f5ce84932fd4 7dc2b0e7 

ae24 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 4 

Applicant Arguments/Remarks Made in an Amendment 5 7 

Extension ofTime 8 8 

Warnings: 

Information: 

215691 

2 IDS_ 12.pdf yes 5 
7c7ee136Se39591ae4ddabbcccf18a0532a 

8542c 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 5 

Warnings: 

Information: 

194126 

3 Non Patent Literature 
6936-54-

6 
CON-8_OA_03-24-2016.pdf 

no 
cce86e6f1 843291 c0ed846ed3Safdb0d79e 

Od22 

Warnings: 

Information: 

19889336 

4 Non Patent Literature PART_ 4_2WIRE.pdf no 228 
65 d b9c9c5d acfa93 025 25 1 c0e81 fS 2c0a 6c8 

d025 

Warnings: 
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Information: 

9017124 

5 Non Patent Literature PART _5_2WIRE.pdf no 194 
e5a9d3940Sb7382e0fd 13b5Sf1 7e534254e 

b2bce 

Warnings: 

Information: 

19667446 

6 Non Patent Literature PART_ 4_ZHONE.pdf no 225 
4718b5e5acb117cfa88a72af5a090fbad849 

1601 

Warnings: 

Information: 

8844259 

7 Non Patent Literature PART_5_ZHONE.pdf no 152 
7 52c5 3 2f79ec5ac0c5 a 1 be 3a 79cec 42f4864 

bb9a 

Warnings: 

Information: 

19585313 

8 Non Patent Literature PART_ 4_ZYXEL.pdf no 223 
3c723Sab8d4221 0740bb3d8b4c3905fe853 

d2962 

Warnings: 

Information: 

8844314 

9 Non Patent Literature PART _5_ZYXEL.pdf no 152 
0a0303adf9c6faef79c81 b721 Sd6e4fba2fab 

2bc 

Warnings: 

Information: 

384309 

10 Non Patent Literature PART _3_ADTRAN.pdf no 13 
c9081ffbbcc6d621cc20a27dcb07f34e8111 

a6e8 

Warnings: 

Information: 

5461858 

11 Non Patent Literature 
ADTRAN_lnvalidity_Contention 

no 643 
s_FAMIL Y _3_02-09-2016.pdf 

0dae2314 79b 1b6Sa475232ae98226490c2 
a6a38 

Warnings: 

Information: 

4007976 

12 Non Patent Literature 
ADTRAN_lnvalidity_Contention 

no 406 
s_FAMIL Y _9_02-09-2016.pdf 

c431 d3fe94bb89f2370633Sf1 2b6972f52a 1 
cf9 

Warnings: 

Information: 

10906838 

13 Non Patent Literature 
PART_ l_ADTRAN_v_TQD_00l. 

no 417 
pdf 

1 6Scdab3 0f2648aca0a846b4 f46fb 73 722 9f 
1815 

Warnings: 
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Information: 

21977225 

14 Non Patent Literature 
PART_ 1 _ADTRAN_ v _ TQD _0002 

no 431 
.pdf 

6 7 62 4 f2f7 6f34 7886e69216dfc9c9 Sd d 228b 
057d 

Warnings: 

Information: 

24257260 

15 Non Patent Literature 
PART_ 1 _ADTRAN_ v _ TQD _0003 

no 237 
.pdf 

b 722ac8dd 2bbded 9bc97 d 17 6585 bbd ca a3 
28d503 

Warnings: 

Information: 

22248584 

16 Non Patent Literature 
PART_l_ADTRAN_v_TQD_000~ 

no 221 
.pdf 

Sa7a5b3b7d9b 19c31 a8b5fd2aed7Se413et 
397b2 

Warnings: 

Information: 

16412133 

17 Non Patent Literature 
PART_ 1 _ADTRAN_ v _ TQD _0005 

no 138 
.pdf 

be2b6972cfc53307Sb83da3a856de658087 
a6e68 

Warnings: 

Information: 

7970069 

18 Non Patent Literature 
PART_l_ ADTRAN_ALABAMA_0 

no 410 
01.pdf 

0378fd6ddebc25daf49860b0b9537dc3c9c 
a1185 

Warnings: 

Information: 

5759853 

19 Non Patent Literature 
PART_l_ ADTRAN_ALABAMA_0 

no 158 
002.pdf 

956d267553968e40cb2fe001 e080869581 f 
803e 

Warnings: 

Information: 

32886 

20 Fee Worksheet (5B06) fee-info.pdf no 2 
650296f65932b72759e8c294 7af371 b5949 

14159 

Warnings: 

Information: 

Total Files Size (in bytes) 205897673 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PT0-875 14/159, 125 01/20/2014 □ To be Mailed 

ENTITY: ~ LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16/al, (bl, or (ell 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1 16(k), (i), or (ml) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS 
(37 CFR 1 16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

04/26/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i)) * 20 Minus ** 20 = 0 X $80 = 0 
0 

Independent z /37 CFR 1.16/hll * 3 Minus ***2 = 1 X $420 = 420 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 420 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /EMORY LANE/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 1 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

U.S. PATENT DOCUMENTS 

initials* No. 1 Number-kind Code 2 ei,mowr,i 
Examiner I Cite I Document Number 

I 
Publication Daie 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, 1/Vhere 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T" 
Initials* No. 1 MM-00--YYYY Applicant of Cited Ur.es. Where 

Country Code3
; Number•; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title. Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No.' 

1 Examiner's Report for Canadian Patent Application No. 2,647,589, mailed February 25, 2016 
(Attorney Ref. No.: 6936-57-PCA) 

2 Communication Under Rule 71 (3) EPC - Intention to Grant for European Application No. 
07811844.5, mailed May 9, 2016 (Attorney Ref. No.: 6936-57-PEP) 

3 Notice of Allowance (Including Translation) for Japanese Patent Application No. 2013-246257 
dispatct1ed May 30, 2016 (Attorney Ref. No.: 6936-57-PJP-DIV-3) 

4 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed on Feb. 25, 2016, mailed pub!ical!y available on May 25, 2016 Docket No. 
155 (40 pages) 

5 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from April 27, 2016 - May 24, 2016; Docket Nos., 209-226; (813 pages) 

6 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed on March 6, 2016 - made publically available JUNE 1, 2016 Docket Nos., 
158; (61 pages) 

7 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U"S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from June 3, 2016 - June 6, 2016; Docket Nos., 227-228; (67 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whether or not cilation is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 2 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

8 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed on February 25, 201 G, made publica!!y available May 25, 
2016; Docket No. 140; (40 pages) 

9 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for H10 District of Delaware (Wilmin~1ton); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from April 27, 2016 - May 24, 2016; Docket Nos., 194-211; 
(813 pages) 

10 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.: U.S. District Court, forthe District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed on March 3, 2016 made publically available JUNE 1, 2016; 
Docket Nos., 143; (61 pages) 

11 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 13-cv-01836-
RGA; Includes documents filed from June 3, 2016 -June 7, 2016; Docket Nos., 212-215; (138 
pages) 

12 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed on February 25, 201 G, made 
pub!ical!y available May 25, 2016; Docket No. 155; (40 pages) 

13 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et aL; U.S. District Court, for tt1e District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from April 27, 2016 - May 24, 2016; 
Docket Nos. 209-226; (809 pages) 

14 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed on March 3, 2016, made publically 
JUNE 1, 2016; Docket No. 158; (61 pages) 

15 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from June 3, 2016 -June 13, 2016; 
Docket Nos. 227-232; (140 pages) 

16 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.: U.S. 
District Court, for the District of Delaware (Wilmington): Civil Action No. 1: 14-cv-00954-RGA: 
Includes documents filed from March 28, 2016 - May 31, 2016 - Docket Nos., 74-77; (8 pages) 

17 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from March 8, 2016, made publically available JUNE 6, 2016 -
Docket No., 73; (60 pages) 

18 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA; 
Includes documents filed from June 7, 2016 - June 8, 201 G; Docket Nos., 78-80; (73 paqes) 

Examiner 
Signature 

Date 
Considered 

*EXAMINER: lnilial if reference is considered, whether or not cilaticm is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 3 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

19 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed from March 28, 2016 - May 31, 2016; Docket Nos., 79-82; (8 pages) 

20 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents on March 8, 2016 made publica!!y available JUNE 6, 2016; Docket Nos., 
78; (60 pages) 

21 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed from June 7, 2016 - June 8, 2016; Docket Nos., 83-85; (73 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 26060240 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 14-JUN-2016 

Filing Date: 20-JAN-2014 

Time Stamp: 14:54:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $180 

RAM confirmation Number 061516INTEFSW00000997191970 

Deposit Account 191970 

Authorized User Joanne Vos 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

236131 

1 IDS_ 13.pdf yes 6 
e737a6276f24eb0c02e421 adf87f00de0221 

52bc 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 6 

Warnings: 

Information: 

5290066 

2 Non Patent Literature 
6936-57-PCA_OA_02-25-2016. 

no 5 
pdf 

fa3a48be0247a2c037460883930741816b9 
4bec6 

Warnings: 

Information: 

527872 

3 Non Patent Literature 
6936-57-PEP _NOA_0S-09-2016. 

no 6 
pdf 

56bfb0d07e411 f6d5599293ad3Sc388a6ac 
244ea 

Warnings: 

Information: 

1642909 

4 Non Patent Literature 
6936-57-P JP-

5 
DIV-3_NOA_05-30-2016.pdf 

no 
d 17 b027ffd 92a6a8040 bSaa 9f3 e85 d ab99e( 

866e 

Warnings: 

Information: 

243731 

5 Non Patent Literature PART _6_2WIRE.pdf no 40 
fef6c 1699d e 3c3703ac 1 a40af1 4 54ab25 f822 

b11 

Warnings: 

Information: 

24374433 

6 Non Patent Literature PART_? _2WIRE_0001.pdf no 564 
e07e0dd6b68c29f699146bba52e2f7976b3 

7149e 

Warnings: 

Information: 
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13066176 

7 Non Patent Literature PART_? _2WIRE_0002.pdf no 249 
6ea09dd2c464 78911 a87aac6Sdbbbbbe29 

8e28d8 

Warnings: 

Information: 

364189 

8 Non Patent Literature PART _8_2WIRE.pdf no 61 
d76518cc5829254a40c40f1 bb2f97c08b69( 

Of65 

Warnings: 

Information: 

3723632 

9 Non Patent Literature PART _9_2WIRE.pdf no 67 
cf9f38c51 c5aee2b91ecb2a6e9ce3af4e2f51 

771 

Warnings: 

Information: 

243438 

10 Non Patent Literature PART_6_ZHONE.pdf no 40 
1 a87bea7bb117df20749d4ac98d99863f12 

19b5a 

Warnings: 

Information: 

24386279 

11 Non Patent Literature PART_? _ZHONE_000l .pdf no 564 
4 77 e6e8a 77f6df88e63d 9 5 a096087ad de 20 

2ff30 

Warnings: 

Information: 

13066700 

12 Non Patent Literature PART_? _ZHONE_0002.pdf no 249 
1 ea96d423974ad5eaa07fb3aff6efae6a514c 

951 

Warnings: 

Information: 

364101 

13 Non Patent Literature PART_S_ZHONE.pdf no 61 
el 38daa6596915Sc1 aa9137ef254c650bf79 

a9cb 

Warnings: 

Information: 

7943707 

14 Non Patent Literature PART _9 _ZHON E.pdf no 138 
529d4f1 bcfffb82af8b3a7e584c0c9658319c 

a61 

Warnings: 

Information: 

243496 

15 Non Patent Literature PART _6_ZYXEL.pdf no 40 
665 d07 c3 63 3 7c3b3 5 89284 91 380d3 dffd afS 

6ded 

Warnings: 

Information: 
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25743298 

16 Non Patent Literature PART _7 _ZYXEL_000l .pdf no 215 
af3d7c91486Sa6c3007511bc5306d4ccfbc0 

bc2b 

Warnings: 

Information: 

20516220 

17 Non Patent Literature PART _7 _ZYXEL_0002.pdf no 246 
620b8d5 0ed 81 ec6bb634 fc857fe00a0980a 

901d5 

Warnings: 

Information: 

24158509 

18 Transmittal Letter PART _7 _ZYXEL_0003.pdf no 348 
760dfe2f119320c50dbbcfe 1 bb908f5098d0 

234a 

Warnings: 

Information: 

364077 

19 Non Patent Literature PART _8_ZYXEL.pdf no 61 
cl a965951 cl Sbd 1 53e98b 1719a6c7e221 el 

9edfb 

Warnings: 

Information: 

8263608 

20 Non Patent Literature PART _9_ZYXEL.pdf no 140 
a5f7e80ad 2a 1779c5fb 7a4 22e 7 34 7bc3 827f 

a271 

Warnings: 

Information: 

133579 

21 Non Patent Literature PART_ 4_ADTRAN.pdf no 8 
9891411fa2d3b8b6d9cab204820c9675273 

dd2c9 

Warnings: 

Information: 

255002 

22 Non Patent Literature PART _S_ADTRAN.pdf no 60 
cfa 172b8dca8a5d89e26a541 ae 143ba36f1 E 

ec1e 

Warnings: 

Information: 

4326850 

23 Non Patent Literature PART_6_ADTRAN.pdf no 73 
2d663b4e 17bf4557fb 18f8e1 e52d83a82be 

7de31 

Warnings: 

Information: 

133562 

24 Non Patent Literature PART _2_ADTRAN_ v _ TQD.pdf no 8 
0b88c458c8d6c7d4192027f1b44758Sf51 5 

6ee2 

Warnings: 

Information: 
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254972 

25 Non Patent Literature PART _3 _ADTRAN_ v _ TQD.pdf no 60 
24391 e4ee44d200a 188412926b2abc90ec~ 

ba707 

Warnings: 

Information: 

4326749 

26 Non Patent Literature PART_ 4_ADTRAN_ v _ TQD.pdf no 73 
d3a4a4e4371 cc69f6b497960fe650ce 1 d84( 

876d 

Warnings: 

Information: 

30775 

27 Fee Worksheet (5B06) fee-info.pdf no 2 
1 f66Sfbf8aa6f7b3c8418ad265438Saa9b2e 

a8d3 

Warnings: 

Information: 

Total Files Size (in bytes) 184224061 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 600 of 739

IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confirmation No.: 3369 

Examiner: Alshack, Osman M 

SUPPLEMTNAL 
INFORNIA TION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IXl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

IXl To the best of applicants' belief, the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed _____ (Attorney Ref. No.----~ 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or mles to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subm1ss10n, because the information disclosure 
statemem submi1ted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlm:e months of the filing date of a national application other 1han a 

continued prosecution application under 37 CFR L53(d), or 

D Within three months of the date of entry into the national stage of an international application as set 

forth in 37 CFR l .49 l or 

D Before the mailing date of a first Office Action on the meriis. or 

D Before the mailing of a first Office action after the filing of a reql!est for cominued examination 1mder 

37 CFR Ul4. 

Although no fee is believed due. if any fee 1s deemed dl!e m connection with this submission. please charge such 
fee to Deposit Accoum l 9-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above 
conditions (37 CFR l .97(b)), but before the mailing date of one of the following conditions: 

( l) a final action under 3 7 C. FR. l.l l 3 or 
(2) a nmice of allowance under 37 C:.F.R. l.3 l Lor 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A C:e1tification (oelow) as specified by 37 C.F.R. l.97(e). Although no fee is believed due. if any 

fee is deemed due in connection with this submission. please charge such fee to Deposit Accol!nt l 9- l 970. 

OR 

l6J Please charge Deposit Account l 9-l 970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 

l. l 7(p) for submission of an info1ma1ion disclosure stawment. Please credit any overpayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
l.97(c). 

D This information Disclosure Statement includes a Certification (below~) as specified by 3 7 C.F R. 

l.97(e) 
AJ\s'D 

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 

Accol!nt 19-l 970 in the amount of$ l80.00 under 37 C.F.R. U 7(p). Please credit any overpayment or charge 
a,'ly underpayment to Deposit Accol!nt l 9- l 970. Election to pay the fee should not be taken as an indication that 
applica,'lt(s) cannot execute a certification. 

2 
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Certification (37 C:F.R. L97(e)) 

(Applicable only if checked) 

D The undersigned ceitifies that: 

D Each item of infomiation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(J). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a fi.)reign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infonnation contained in 

this lnfonnation Disclosure Statement was known to any individual designated in 37 C.F.R. l .56(c) 

more than three months prior to the filing of this statement. 37 C.FR 1.97(e)(2) 

Date: June 14 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: --'-/-=--Ja=.::.'""''o"'"n'""'I=J'"'". -'\i"""'i"""ck='-1 _______ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

APPT JCATTON NO. 

14/159,125 

08/01/2016 

FTUNGDATE FTRST NAMED TNVENTOR 

01/20/2014 Marcos C. Tzannes 

TITLE OF INVENTION: PACKET RETRANSMISSION AND MEMORY SHARING 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

DATE MAILED: 08/01/2016 

ATTORNEY DOCKET NO. CONFTRMATTON NO. 

6936-57-PUS-CON-3 3369 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/01/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

APPLICATION NO. 

14/159,125 

08/01/2016 

FILING DATE 

01/20/2014 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Marcos C. Tzannes 6936-57-PUS-CON-3 3369 

TITLE OF INVENTION: PACKET RETRANSMISSION AND MEMORY SHARING 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

ALSHACK, OSMAN M 2112 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

714-748000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 11/01/2016 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee 1s 1dent1f1ed below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordatJon as set forth m 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159,125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING DATE FIRST NAMED INVENTOR 

01/20/2014 Marcos C. Tzannes 

08/01/2016 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

DATE MAILED: 08/01/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/159, 125 
Examiner 
OSMAN M. ALSHACk 

Applicant(s) 
TZANNES, MARCOS C. 
Art Unit AIA (First Inventor to File) 

2112 Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to 04/26/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 106-125. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 02/25/2016 04/26/2016 and 06/14/2016 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/OSMAN M ALSHACk/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) 
20160721 

Notice of Allowability Part of Paper No./Mail Date 
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Receipt date: 06/14/2016 14159125 - GAU: 2112 

Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 1 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

U.S. PATENT DOCUMENTS 

initials* No. 1 Number-kind Code 2 ei,mowr,i 
Examiner I Cite I Document Number 

I 
Publication Daie 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, 1/Vhere 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T" 
Initials* No. 1 MM-00--YYYY Applicant of Cited Ur.es. Where 

Country Code3
; Number•; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title. Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No.' 

1 Examiner's Report for Canadian Patent Application No. 2,647,589, mailed February 25, 2016 
(Attorney Ref. No.: 6936-57-PCA) 

2 Communication Under Rule 71 (3) EPC - Intention to Grant for European Application No. 
07811844.5, mailed May 9, 2016 (Attorney Ref. No.: 6936-57-PEP) 

3 Notice of Allowance (Including Translation) for Japanese Patent Application No. 2013-246257 
dispatct1ed May 30, 2016 (Attorney Ref. No.: 6936-57-PJP-DIV-3) 

4 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed on Feb. 25, 2016, mailed pub!ical!y available on May 25, 2016 Docket l\lo. 
155 (40 pages) 

5 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from April 27, 2016 - May 24, 2016; Docket Nos., 209-226; (813 pages) 

6 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed on March 6, 2016 - made publically available JUNE 1, 2016 Docket l\los., 
158; (61 pages) 

7 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U"S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from June 3, 2016 - June 6, 2016; Docket Nos., 227-228; (67 pages) 

Examiner /Osman Alshack/ Date 07/21/2016 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whether or not cilation is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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Receipt date: 06/14/2016 14159125 - GAU: 2112 

Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 2 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

8 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed on February 25, 201 G, made publica!!y available May 25, 
2016; Docket No. 140; (40 pages) 

9 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for H10 District of Delaware (Wilmin~1ton); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from April 27, 2016 - May 24, 2016; Docket Nos., 194-211; 
(813 pages) 

10 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.: U.S. District Court, forthe District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed on March 3, 2016 made publically available JUNE 1, 2016; 
Docket Nos., 143; (61 pages) 

11 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 13-cv-01836-
RGA; Includes documents filed from June 3, 2016 -June 7, 2016; Docket Nos., 212-215; (138 
pages) 

12 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed on February 25, 201 G, made 
pub!ical!y available May 25, 2016; Docket No. 155; (40 pages) 

13 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for tt1e District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from April 27, 2016 - May 24, 2016; 
Docket Nos. 209-226; (809 pages) 

14 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed on March 3, 2016, made publically 
JUNE 1, 2016; Docket No. 158; (61 pages) 

15 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from June 3, 2016 -June 13, 2016; 
Docket Nos. 227-232; (140 pages) 

16 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA: 
Includes documents filed from March 28, 2016 - May 31, 2016 - Docket Nos., 74-77; (8 pages) 

17 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from March 8, 2016, made publically available JUNE 6, 2016 -
Docket No., 73; (60 pages) 

18 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA; 
Includes documents filed from June 7, 2016 - June 8, 201 G; Docket Nos., 78-80; (73 paqes) 

Examiner 
Signature 

iOsman Aishack/ Date 
Considered 

07/21i20i 6 

*EXAMINER: lnilial if reference is considered, whether or not cilaticm is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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Receipt date: 06/14/2016 14159125 - GAU: 2112 

Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 3 I of I 3 Attorney Docket Number 6936-5 7-PUS-CON-3 

19 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed from March 28, 2016 - May 31, 2016; Docket Nos., 79-82; (8 pages) 

20 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents on March 8, 2016 made publica!!y available JUNE 6, 2016; Docket Nos., 
78; (60 pages) 

21 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed from June 7, 2016 - June 8, 2016; Docket Nos., 83-85; (73 pages) 

Examiner 
Signature /Osman Alshack/ 

Date 
Considered 

07i21/2016 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

U.S. Patent and Trademark Office Part of Paper No. : 20160721 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

U.S. Patent and Trademark Office Part of Paper No. : 20160721 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

1 106 ✓ ✓ ✓ = 
2 107 ✓ ✓ ✓ = 
3 108 ✓ ✓ ✓ = 

U.S. Patent and Trademark Office Part of Paper No. : 20160721 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 

4 109 ✓ ✓ ✓ = 
5 110 ✓ ✓ ✓ = 
6 111 ✓ ✓ ✓ = 
7 112 ✓ ✓ ✓ = 
8 113 ✓ ✓ ✓ = 
9 114 ✓ ✓ ✓ = 
10 115 ✓ ✓ ✓ = 
11 116 ✓ ✓ ✓ = 
12 117 ✓ ✓ ✓ = 
13 118 ✓ ✓ ✓ = 
14 119 ✓ ✓ ✓ = 
15 120 ✓ ✓ ✓ = 
16 121 ✓ ✓ ✓ = 
17 122 ✓ ✓ ✓ = 
18 123 ✓ ✓ ✓ = 
19 124 ✓ ✓ ✓ = 
20 125 ✓ ✓ ✓ = 

U.S. Patent and Trademark Office Part of Paper No. : 20160721 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

CPC-SEARCHED 

Svmbol Date Examiner 
H04L 1/1809, H04L 1/1812, H04L 1/1887, H04L 1/1819 01/23/2015 O.A 
H04L 2001/0093, H04L 45/302, H04L 47/6215 01/23/2015 O.A 

CPC COMBINATION SETS - SEARCHED 

Symbol I 
I 

US CLASSIFICATION SEARCHED 

Class I Subclass 
714 I 748, 749, 776 

SEARCH NOTES 

Search Notes 
East Inventor search 
East text search 
East text search updated 
East text search updated 
East text search updated 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group 
CPC Symbol 
US PGPUB 
East for claims 
search 
714 748,749, 776 
H04L 1/1809, 1/1812, 1/1819, 1/1887, 2001/0093 

/OSMAN M ALSHACk/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

I 
I 

Date I Examiner 
I 

Date I Examiner 
01/23/2015 IO.A 

Date Examiner 
01/23/2015 O.A 
01/23/2015 O.A 
06/04/2015 O.A 
12/18/2015 O.A 
07/21/2016 O.A 

Date Examiner 

07/21/2016 O.A 

07/21/2016 O.A 
07/21/2016 O.A 

Part of Paper No. : 20160721 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 616 of 739

retransmission packet; header of second packet type not include sequence identifier or seq... Page 1 of 2 

retransmission packet; header of second packet type not include sequence ident 

Patent US7124333 - Retransmission packet structure having muitiple ••a 

ww•,!V.(V)()gle-co:-:":.aufpa.:.er.r:,/US?124333?-:-..l::..:e:-"': ...,, G:.):.:~1:-::· · 

WhatRoute packet monitor/ unix reference 

.n.(~ .. cn..._,...._: 5)\..YE.: ·•·•· ... c-_'" ·_ {".'~-~_:,., •:--_ :·:,,,v_• \:, '•\r_. T .-_: 5yf:-:.-: Cl~- ,_.:,-;t;::,·;:,-; :r;~:-:-:·:"':"':C"l~.:•·):"': :;~ h:"] !P p;;-10:.::..\;:~ 

·,. ,,,,i"•., ··J ·j,.•1-- ·:~: ... :·, ·:--;~ ·.'' :·:).~.: p.....:; ..... L• :n,.; ... ,.._, ... ~ h:·] U .. C he'"'":-:-) :;:·]d l~i:;~ :·::e U.C ~;;.._~~,~~:.-:~-is:~·• 

The ATP Packet Format(IM:N) 

X Display Manager Control Protocol X"Org Standard Keith Packard X a•• 

hff:)s:/f,:{1N',N.x.:...1;gfre:1:c;;ses/K~ ~ R"l .6/dlX~/libXdr:·1cp/xdmcp.~_xf ..... X.G:\~ '.S•::·.,•-;::" 
:~-... :, ,:'./,-~ ... ~,,•:-, t: ,,2. ., __ , ·''='' \_:~ •• ,, ,.._,, __ ;,,,1_.:_,, .._; .. _ S,.,:•! ··=-·- ~ .... c~ ·: .. :, k:1~_.,_u .... .;,"-.'.,,,~t: .......... '.',. c• ,>:. ••• :; .. ,_ ... ,! ,,.t: .... ,,' 
(,.'.,_ D'")•'(: ,.,-;·--·,..,,~ ""~~'\'·::; . .., (.,,\D'")•';)-,"·", )1-" t"~~ ... •·0· ',:: . .>,,!._-,:;- ·•. . .:· ~' ,~- :,.•.• •.• ~&~ • ,, -.:,· ,y:,.i.,_- :\,.-.=., ,•:>,.;:! - '-•' 

TCP/ IP Suite iP 

!PDFJ Overview 

OSPF Implementation > Establishing OSPF Neighbor Relationships 
WW',!V . ...-.. iSCC)(.'IY~SScCC):·:·:/a1i.icl,:~:"',/8.:iicl,:~.asp?p::..:22942 ': 4- v- Ci~•x., ;-::-,i.:~:~~"-

ieoFJ SpaceV\lire-R - ESA 
:, fk1Cewi :·e .esa.: :·:Uco :-"': re n ~!S rz nd :1 :"d/,:'it!cv :'i~en ~:~/So'v\i-R 0i)2004-. pd f ... 

1Po,, UTP Trade Data Feed - UTP Plan 

CiFS Explained - CodeFX 
w,!Vw.:..::r;defx.<..xm:,1C!FS_Ex:)l:a.:r:ed.htn: v-

https://www.google.com/?gws _rd=ssl 

,nnnnnnn•'\ 

l :);Q:: in l 
'nnnnnnn•' 

7/21/2016 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 617 of 739

retransmission packet; header of second packet type not include sequence identifier or seq... Page 2 of 2 

'', ·•:':, ~ ·,~· .. -.. : ,, ',.,;,:-:_' \, . ~- ·.: -~: ;~y:: ·~,,~ ·c,:, ,•+::::'...,_~-. · : . .;::· F''i~ .. ~ 1..) •• ~~''-...U~'\. · .._,.,+:::.k~ .. ·. :..}'.'t) 

no~. :nduck: ~;•~q:.:E:nc.i~ kientlf;.:.:::· or Si~q:..~•~:·:'.·>:.:: nun:t;•~:· 

udp he;;der format tcp header format 

ip header format tcp header size 

tcp ~1eader icp pac:ket 

tcp sequence number udp t1eade; size 

https://www.google.com/?gws _rd=ssl 7/21/2016 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 618 of 739

EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

lrElE:= IISearch .Query ....................................................... ll°Bs .............. J!g~~~~~r JB ~!~~p ....... j 
11s1 ICJ1"14159125" I ~~P~UB;lr==J[OFF I ~~\5~01121 I 

11S2 i[103 il((Marcos) near2 (Tzannes)).INV. I USPAT; i~i[oFF ;2015;01121i 
I : I I USOCR 1. ................... ...1 i 11 : 14 : 

!S3 .2 !(retransmi$5resend$3)near3((packet !U&PGPUB;ioR ioN ;2015;01121i 
I I block group set package chunk)near3 I USPAT : : ; 12:19 : 
I i type)with(first original primary I : : ; : 
I ; second$3)same( (per latency) near2 I : : i : 
I ! low)same(identif$7 indicat$3 I : : ; : 
I i determin$3) I i i i i 
I S4 : 3 l(transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ; resend$3)with((packet block group set I USPAT : : ; 12:23 : 
I : ; package chunk)near3 type)with(first I : : ; : 
I : ; original primary second$3)same( (per I : : ; : 
I : ; latency)near3 low)same(identif$7 I : : ; : 
i : i indicat$3 determin$3) I : : i : 

I S5 . 13 I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I I resend$3)same((packet block group set I USPAT : : ; 12:24 : 
I ; package chunk)near3 type)same(first I : : ; : 
I i original primary second$3)same( (per I : : ; : 
I ; latency) near3 low)same(identif$7 I : : i : 
I i indicat$3 determin$3) I i i i i 
IS6 \117 l(transmi$5transceiv$3retransmi$5 !U&PGPUB;ioR ioN ;2015/01/21i 
I : ; resend$3)with(packet block group set I USPAT : : ; 12:27 : 
I : ; package chunk)with(first original I : : ; : 
I i i primary second$3)same( (per I i i i i 
I j I latency) near3 low)same(identif$7 I j j ! j 
i : i indicat$3 determin$3) I : : i : 

I S7 i O I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)with(packet block group set I USPAT : : ; 12:28 : 
I : i package chunk)with(first original I : : ; : 
I : ; primary second$3)same((per and I : : ; : 
I : ; latency) near3 low)same(identif$7 I : : i : 
I i i indicat$3 determin$3) I i i i i 

l[S8 i□;lS2 and S6 I U&PGPUB;i~i[oN i2015;01121i 
I i i I USPAT l ...................... ..! i 12:46 i 
I S9 . 3 i S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON i 2015/01/21 i 
I ; retransmi$5 resend$3)same(packet I USPAT : : ; 12:54 : 
I ; block group set package I : : ; : 
I ; chunk)same(first original primary I : : ; : 
I ; second$3)same( (per latency) near3 I : : ; : 
I i low)same(identif$7 indicat$3 I : : ; : 
I i determin$3) i i i i i 

!s10 17 ,S2and(transmi$5transceiv$3 ,U&PGPUB;,OR 'oN ·2015/01/21, 
I retransmi$5 resend$3)same(packet USPAT 12:55 
I block group set package 
I chunk)same(first original primary 

I,,,,, second$3)and((per latency)near3 
low)same(identif$7 indicat$3 
determin$3) 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 619 of 739

EAST Search History 

"''''''''''''''"''''''''''''''''''"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"'''''''''''''''''''''''''''"'''''''''''''''''''''''''"'''''''''''''''''''"''''''''''''''''''''''''''' 

I S11 32 ! (transmi$5 transceiv$3 retransmi$5 I,, UU&SPPGATPUB; !,_ OR !,',,,,,,_ ON !, 2
12

0~_
5
5
6
/01/21 :,_ , ! resend$3)with(packet block group set 

i i package chunk)with(first original i i ! i 

I,,',,,,, 

812 

! primary second$3)and((per and I i I I 
! latency)near3 low)same(identif$7 ! : : ; : 

.................. i ind i cat $3. det erm i n$3 l.. ........................................ i ......................... : ........................ : ................... i .......................... : 
: 17 l(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 

i i ! resend$3)with((packet block group set I USPAT i i ! 13:08 i 

I I 1~i~;;;~[fi,J~::~i~~~!ncy)near3 1 I I I I 
! ............. ' ................... !low) ................................................................................. 1 ......................... ' ......................... ' ................... ' .......................... ' 

1

813 

1

13 

1 ~a*f ~~? l:?f ~~;; ir~t~i~:; 1 ~~~Br I ON 1 ;~\

5

;

01121 

I 

I : i indicat$3 determin$3)and((per and I : : ! : 
I : i latency)near3 low) I : : ! : !f47r~=]r ("2004/ 01.79494") .. URPN ................................. .JIUSPAT .......... 1~~ ~~\5~ 01 /21 1 

I S15 : 1 ! S14 and(transmi$5 transceiv$3 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : i retransmi$5 resend$3)with(packet block! USPAT : : ! 13:20 : 
I : i group set package chunk)with(first I : : ! : 
I : ! original primary second$3)and((per I : : i : 
I : ! latency)near3 low)same(identif$7 I : : i : 
I : ! indicat$3 determin$3) I : : ! : 

I S16 i 4737 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON ! 2015/01/21 i 
I : ! resend$3)with(packet block group set I USPAT : : ! 13:38 : 
I : ! package chunk)with(first original I : : ! : 
i : i primary second$3)with(identif$7 I : : ! : 
I : ! indicat$3 determin$3) and( (per error I : : ! : 
I : i latency)near3 low) I : : ! : 

I : ! resend$3)with(packet block group set I USPAT : : ! 13:39 : 
r7 r4538 I (1ransmi$5 transceiv$3 retransmi$5 I U&PGPUB;!□R :□Ni 2015/01/21 i 

l_l_lfl~~I:!i~;E1;1\~td~~~:;~ _I _I_I_I _I 
l[S18 111496 l[(low-per low adj per) I ~~p~UB;lr:==JION I ~~~ib01/21 I 
i[st 9 i[32050 il(low-latency low adj latency) I U&PGPUB; i~i10N i 2015/01/21 i 
I i ! I USPAT l. ..................... .J ! 13: 40 i 

i[S20 il41 i[S18 and S19 i ~~p~UB; ir==_ilON i ~~~ib01 /21 i 

l[S21 i~lS17 and S20 I U&PGPUB;i~~2015/01/21i 
I l. ............. J I USPAT l .................... ____:L .............. J 13:41 i 
I S22 i 35 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)same(packet block group set I USPAT : : ! 13:47 : 
I : ! package chunk)same(first original I : : i : 
I : ! primary second$3)and(identif$7 I : : i : 
I : ! indicat$3 determin$3)same((per and I : : ! : 
I : ! latency) near3 low) I : : ! : 

I S23 : 129 i(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : ! resend$3)with((packet block group set I USPAT : : ! 13:50 : 
i : i package chunk)near3 type)near3(first I : : ! : 
I : ! original primary second$3)with(buffer I : : ! : 
I : ! stor$3 memory)with(identif$7 indicat$3 I : : ! : 
I : ! determin$3) i : : i : 

il&o4 ir71 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i~R ilON i 2015/01/2t 
I : ! resend$3)with((packet block group set I USPAT : : ! 13:51 : 
t ; ~ \ ; ; ~ ; 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 620 of 739

EAST Search History 

I package chunk) near3 type) near(first i 
! original primary second$3)with(buffer I 
! stor$3 memory)with(identif$7 indicat$3 ! 

, , ! determin$3) ! , , , , 

I S25 i,,,',,,, 24 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i,,,',,,, ON i 2015/01/21 i 
! ! resend$3)with((packet block group set i USPAT : i 13:52 : 
I ! package chunk) near type) near(first I j I,,_ I,, 

! ! original primary second$3)with(buffer ! : 
I : I stor$3 memory)with(identif$7 indicat$3 I : : ! : 
i i i determin$3) i i i i i 

I S26 i 39 I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I : i resend$3)near2((packet block group set! USPAT : : ! 13:58 : 
I : i package chunk frame) near2 I : : ! : 
I : ! type)near2(first original primary I : : ! : 
I : ! second$3)with(buffer stor$3 I : : i : 
I : ! memory)with(identif$7 indicat$3 I : : ! : 
I i ! determin$3) I i i ! i 

1[~.7-..... i!.1 

................ 1[~~.5-.5-~~~.~.6-~:).~.:: ...................................................... i ~~p~~~;.i[~~··················i[~~~ ......... i ~~ ~:; 01 

/ 

21 

. 
IrS28 :□![(14/075194).APP. I U&PGPUB;:~:rOFF i 2015/01/21: 
i i i I USPAT l .................... ...! ! 14:29 i 
i[S29 !Dil(14/081469).APP. I U&PGPUB;i~iroFF i 2015/01/21 i 
i i i I USPAT l .................... ...! ! 14:31 i 
I S30 i 4 i S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! retransmi$5 resend$3)with((packet I USPAT : : i 14:33 : 
I : ! block group set package chunk I : : ! : 
I : ! frame)near3 type)with(first original I : : ! : 
I : I primary second$3)with(buffer stor$3 I : : ! : 
I : ! memory)with(identif$7 indicat$3 I : : ! : 
I i ! determin$3) i i i i i 

i1S31 i[20962 ilpacket near2 identifier i ~~~B;id[ON i ~~1;~0112,j r :□9 iS31with(transmi$5transceiv$3 IU&PGPUB;i□R i□N !2015/01/21i 
I : ! retransmi$5 resend$3)with((packet I USPAT : : ! 14:51 : 
I : i block group set package chunk I : : ! : 
I : ! frame)near3 type)with(first original I : : ! : 
I i ! primary second$3) I i i ! i 
I S33 i 389 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)with((packet block group set I USPAT : : i 14:57 : 
I : ! package chunk frame)near2 I : : ! : 
I : ! type) near2(identif$7 indicat$3 I : : ! : 
I : ! determin$3)with(buffer stor$3 I : : i : 
! ............ .! ................ J memoryt ................................................................... 1 ........................ J ........................ .! ................... ! ......................... .! 
IIS34 :1129524 !'(Quality near2 Service OOS) I U&PGPUB; :~~ 2015/01/21: 
i i i i USPAT l ..................... J ................. J 15·00 i 

i1~5i1~~ ie:d~4 i ~~~~,ieie i I~'~0'1~1i 
IEJ~ ~~~~'.~:~t;;%~e:~).i~=a~~1~!~-~-:.:~~~ ..... .J ~~P~~~'.J~EJ ~~~g~~-~-~~-~J 
I S37 : 1301 i(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : !resend$3)with((packetblockgroupset !USPAT : : !15:06 : 
I : ! package chunk frame)near3 I : : i : 
I : i type)with(identif$7 indicat$3 I : : ! : 
I : i determin$3)with(buffer stor$3 I : : ! : 

! ............ : ................ ..! memory) .................................................................... ..1 ......................... : ........................ : ................. ..! .......................... : 

11.~~ .... 1r~.5-............. 11.~~ .. ~~.~ .. ~~······························································ 1 ~~p~~.~~ 1r==1r~.~············ 1~~~i;~~:.~.
1

1 
IIS39 1184 ll(Quality near2 Service OOS)same(low IIU&PGPUB; !IOR !ION 12015/01/211 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 621 of 739

EAST Search History 

I high)near3(delay late$3)same((error I USPAT l 16:20 
! data bit loss)near2 rate)same(identif$7 I i 

! indicat$3 determin$3)and(transmi$5 I I,,,,,_ 

i transceiv$3 retransmi$5 i 
I resend$3)with(packet block group set I 
! package chunk) near2(video voice data ! : : i : 

__________________ i information. bit $1 ) __________________________________________________ I ----------------------·--: ________________________ : __________________ i --------------------------: 
: 7 ;(Quality near2 Service QOS)same(low I U&PGPUB;: OR : ON ! 2015/01/21: 
: ! high)near3(delay late$3)same((error I USPAT : : ! 16:31 : 
: ! data bit loss)near2 rate)same(identif$7 I : : ! : 
: i indicat$3 determin$3 I : : i : 
: I I D)same(transmi$5 transceiv$3 I : : ! : 
: ! retransmi$5 resend$3)with(packet block! : : ! : 

I : ! group set package chunk)near2(video I : : ! : 
I : i voice data information bit$1) I : : i : 

IrS41 :□![(10/696507).APP. I U&PGPUB;:~:rOFF i 2015/01/21: 
i i i[ i USPAT l""""""""""__j 1

17·01 i 

iEJci~i~~~idr:l;~1i~o1121· 
I S43 4 !(Quality near2 Service I U&PGPUB;: OR : ON i 2015/01/21: 
I !OOS)with(identif$7indicat$3 !USPAT : : !17:14 : 
I i determin$3)with(packet block group set I : : ! : 
I ! package chunk) near2(video voice data I : : ! : 
I i information bit$1 )same(low I : : ! : 
I i high)near3(delay late$3)same((error I : : ! : 
I i data bit loss)near2 rate) I : : i : 

I S44 : 201 i (Quality near2 Service I U&PGPUB;: OR : ON i 2015/01/21: 
I : ! QOS)with(identif$7 indicat$3 I USPAT : : ! 17:16 : 
I : ! determin$3)with(packet block group set I : : i : 
I : ! package chunk) near2(video voice data I : : ! : 
I : ! information bit$1 )same(low high delay I : : ! : 
I : i late$3)same( ( error data bit loss) near2 I : : ! : 

! ............. ! ................... :rate) .............................................................................. j ......................... ! ......................... ! ................... '. .......................... ! 
i'S45 !12524 !I714/748.ccls. i U&PGPUB; i~~ 2015/01/21 i 
i i i I USPAT l .................... ...11... .............. J 17"31 i 
i[546 ;1967 1,714/749.ccls. i US-PGPUB; i~ i[ON i 2015/01/21 i 
i i i I USPAT l ...................... ..l i 17" 31 i 
11547 ;□;1544 and 545 i US-PGPUB; i~ i[ON i 2015/01/21 i 
i i i I USPAT l ...................... ..l i 17"32 i 
i[548 i□i[544 and 546 i US-PGPUB; i~ i[ON i 2015/01121 i 
i i i[ I USPAT ( .................... ___! i 17"32 i 
i S49 i 16 i (''20010025239" I "20030133462" I I U&PGPUB; i OR i OFF ; 20~ 5/01 /21 i 
I : i "20040072541" "20050141480" I USPAT; : : i 17:34 : 
I i i "20060002465" "20060095944" I USOCR i i i i 
I : i "20060168133" "20010009015" I : : i : 
I : i "20010211339" "20080101476" I : : i : 
I : i "20080225983" "20090034610" I : : i : 
I j ! "6856756" I "7292553" I "7706384" I I j j ! j 
i i i "7782779") PN i i i i i 

I□□ f ~i~~=~ ~l~ ;;E;:~~~~~~rui ~~"'iD□ ;~1;~01121.i 
l[S51 :[185383 i[packet$1 near2 $2transmi$5 I U&PGPUB; :~~ 2015/01/22: 
i i i[ i USPAT l ..................... J ................ J 09·06 i 

r54 r7 i (Quality near2 Service ' US-FGPUB; inR r i 2015/01 /22i 
I : i QOS)same((packet block group set USPAT : : i 09:09 : 
I j ! payload frame) near2 j j ! j 
I : i type)same(identif$7 indicat$3 : : ! : 
i ; ~ ; ; ~ ; 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 622 of 739

EAST Search History 

I determin$3)same(video voice data i 
! information bit$1 )same(low high delay i 

, ! late$3)same( ( error data bit loss) near3 I , , , , 
, __________ j __________________ ! rat e) --------------------------------------------------------------------------------! ______________________ j ______________________ j ___________________ i ________________________ __: 
l[S55 :f6s7[S51 and S54 I U&PGPUB; :!OR--i[aj-7 2015;01122: 

i l ______________ J ! USPAT l"""""""""""'l"""""""j 09:09 i 
i[ss6 ifi?7[S51 same S54 I U&PGPUB;i~i[oN i 2015;01122i 
I l .............. J I USPAT l ...................... J ! 09:09 i 
I S57 . 1 i (Quality near2 Service QOS)same(first I U&PGPUB; i OR i ON i 2015/01/22i 
I ! original primary)near3((packet block I USPAT : : i 09:24 : 
I ! group set payload frame)near2 I : : i : 
I ! type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(video voice data I : : ! : 
I I information bit$1 )same(low high delay I : : ! : 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! """""""""! rate)""""""""""""""""""""""""""""""""""""""'" I"""""""""""'":"""""""""""":"""""""""!""""""""""""": 
I S58 6 i (Quality near2 Service QOS)and(first I U&PGPUB;! OR : ON i 2015/01/22! 
I ! original primary)near3((packet block I USPAT : : i 09:27 : 
i ! group set payload frame)near2 i i i ! i 

I I ~f o~~~f !\1;~1~~f !il;;ig;•~elay I . . I . 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! __________________ ! rate) _______________________________________________________________________________ I _________________________ : ________________________ : __________________ ! __________________________ : 
I S59 15 ! (Quality near2 Service QOS)and(first I U&PGPUB;i OR : ON ! 2015/01/22! 
I i original primary)with((packet block I USPAT : : i 09:27 : 
i i group set payload frame)near2 i i i i i 

I I~{~~~~! !l!;~1~~f !il~;;ig;•~elay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! ................... ! rate) ............................................................................... 1 ......................... : ......................... : ................... ! .......................... : 
I S62 : 19 ! (first original primary)near2((packet I U&PGPUB;: OR : ON ! 2015/01/22: 
I : ! block group set payload frame)near2 I USPAT : : ! 09:42 : 
I : I type)near2(identif$7 indicat$3 I : : ! : 
I : ! determin$3)and(Quality near2 Service I : : ! : 
I : ! QOS)same(video voice data information I : : ! : 
I : i bit$1 )same(low high delay I : : ! : 
I : ! late$3)same( ( error data bit loss) near3 I : : i : 
I _____________ : __________________ ! rate) ________________________________________________________________________________ ! _________________________ : _________________________ : ___________________ ! __________________________ : 
l[S63 1!1250 l[H04L1/1809.cpc. I ~~P~UB;lr:==J!ON I ~~~;6011221 

i[S64 i[2991 i[H□4L 1/ 1812 cpc i ~~~B; ir:==i[ON i ~~1;601122j 
l[S65 i[2252 i[H04L1/1887.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! I USPAT l. .................... _J ! 09: 51 i 

l[S66 i[1569 ilH04L1/1819.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! i USPAT l .................... ...J i 09:51 i 

l[S67 i[2107 ilH04L2001/0093.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! i USPAT l .................... ...J i 09:51 i 

il~71J[3□61 il~04L1~5~~1 ~~ i ~~~LIB; j[~~ J[ON i ;~1g~ ~1122j 

11.~~~-----1r~ ________________ 11.~~--~~-~--~~-------------------------------------------------------------- 1 ~~p~~-~~ 1r~-~-----------------1r~-~------------ 1 ~~~g~ ~~:-~~1 

l~IEJ~~IB~~I 
,r--,1 ii 'I 'I 
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![S75 :□llS54 and S66 I U&PGPUB;l!OR :~ 2015/01/22! 
I i I I USPAT i l _______________ J 10:04 i 

iEJDl'°4. and.S37 j ~~~B;ir=JE=7 ~~1~01/22i 

il:~Jr11 ~~·······i;:o4L~~3~~~pc i ~~~B;ie JrON i ~~11~~1122j 
11_~~~----1r ~~~~--------11_:~-~-~~-:~-~~:-~-~:~:-~-------------------------------------------------1 ~~p~~-~~ 1e: _________________ 1r~-~------------ 1 ~~ ~ 15~ ~:~-~~ 1 

11S79 101S54 and S77 I ~~p~UB;1r==1[0N l~~\5~01/221 

i S83 : 457 i packet$1 near2 $2transmi$5 I U&PGPUB;j OR : OFF i 2015/01/22: 
I : I with(second$3 near2 I USPAT : : j 11 :44 : 
I : i packet)with(stor$3 retain$3)with(buffer I : : j : 

! ------------_] -----------------'. memory)__-------------------------------------------------------------------- I ------------------------ j ------------------------] ----------------- i ------------------------ j 
lS34 'Do; packet$1 near2 $2transmi$5 I U&PGPUB;:□R rFF I 2015/01/22! 
I : ! with(second$3 near2 I USPAT : : j 11 :45 : 
I : j packet) near2( stor$3 I : : i : 

I ------------: ----------------- j retain$3) near2(buffer--memory) ------------------__! -------------------------: ------------------------: ----------------j --------------------------: 

ILJ□ ~:=~:~~Ei~~~~~~r::,~:~o:::)J ~~~B;l□r:J ~~1;;011221 

I S89 1 l(Quality near2 Service I U&PGPUB;: OR : ON j 2015/01/22! 
I j QOS)with(identif$7 indicat$3 I USPAT : : j 13:40 : 
I j determin$3)with((packet block group I : : j : 
I j set)near type)near(second$3)and(video I : : j : 
I j voice data information bit$1 )same(low I : : j : 
I i high delay late$3)same((error data bit I : : j : 
I i loss) near2 rate) I : : i : 

1S9o 393 !"5524116" "5663910" "5898698" !U&PGPUB;ioR . i2015/01/22i 
I l "5983382" "6098188" "6775320" I USPAT i i 17:51 i 
I ; "6778589" "6337877" "6496481" I : 
I i "6707822" "6778596" "6826589" I : 
I I "1200192" "7164654" "7174493" I : 
I l"1519124""7600112""7657818" I : 
I I "7764595" "7782758" "7831890" I : 
I I "7844882" "7836381" "8074138" I : 
I l "8149904" "8276048" "8335956" I : 
I l"84o7546""8468411""8495473" I : 
I l "8595577" "8601126" "8645784" I : 
I __________________ ; 200110014952 ________________________________________________________ __1 ________________________ I ________________________ , __________________ J _________________________ , 

I S92 33 l("5524116" I "5663910" I "5898698" I I U&PGPUB; OR ON ! 2015/01/22: 
I !"5983382" "6098188" "6775320" !17:55 : 
I i "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I I "1200192" "7164654" "7174493" 
I I "1519124" "7600112" "7657818" 
I ; "7764595" "7782758" "7831890" 
I 1"7844882" "7836381" "8074138" 
I ; "8149904" "8276048" "8335956" 
I i "8407546" "8468411" "8495473" 
I I "8595577" "8601126" "8645784" , 
I ! 2001/0014962").PN. I 
I S94 13 ("20020087710" "20020126675" I U&PGPUB; OR 
I "20020154600 " "20030067877 " I USPAT 
I "200310076870" "20040114535" 1 

I "2004; 0148552" " 20040196786 " 1 

I "20040203455" I " 20050180323" I " 
I 20060092811 " I "200610236045 " I 

ON 2015/01/22: 

18 01 i 
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ir ............. 11 .................. 1r:: ~~~~~~ ~~~~~·· .. 1.1 •• •• ~~~ b~~~~~~~ .. ·; .. 1PN .... ll ......................... 11 ......................... 11 .................. 11 .......................... 1 

l[S95 :~;[S92 or S94 I U&PGPUB;i~~ 2015/01/22! 
i t .............. .Jl I USPAT t ..................... J ................ J 18·03 i 

i[S96 ir= i[S93 and S95 i ~~~B;ir=i10N i ~~1~01122j r i□o i S95 and ( Quality near2 Service I U&PGPUB; i□R ilON i 2015/01/22: I : ! 00S)and((packet block group set I USPAT : : i 18:06 : 
I i I payload frame)near2 I i i i i 
I j i type)same(identif$7 indicat$3 I j j ! j 
I i i determin$3) i i i i i r i□1 i S95 and (Quality near2 Service I U&PGPUB;i□R ION i2015/01/22i 
I : i 00S)and((packet block group set I USPAT : : ! 18:11 : 
I : ! payload frame)near5 I : : ! : 
I : i type)same(identif$7 indicat$3 I : : ! : 
I : i determin$3) i : : i : r i□7 i (packet adj transfer adj mode adj i U&PGPUB;i□R i[ON i2015/01/22i 
I : pransmission adj convergence PTM-TC I USPAT : : ! 19:13 : 
I i ! PTMTC PTM adj TC) i i i i i 

i[S100 i[1614 i[714/776.ccls. i ~~P~UB;ir=_i[OFF i ~~~i~01/23i 

![S101 i[185383 llpacket$1 near2 $2transmi$5 I U&PGPUB;i~i[oN i 2015/01/23i 
I i i i USPAT l .................... ...J i 10:25 i 

I S102 i 107 I (Quality near2 Service I U&PGPUB; i OR i ON ; 2015/01/23i 
I : i QOS)same((packet block group set I USPAT : : i 10:25 : 

I I I ~i?~ti1~;~1~~~iil~;;ii~·~.1ay I I I I I 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 

! ............. : .................. !rate) ............................................................................... I ......................... : ........................ : .................. i .......................... : 
IIs103 :~Is101 and s102 I U&PGPUB;:~~2015/01/23: 
i l .............. .J i USPAT l ..................... J ................. J 10 · 25 i 

i[S104 i□;1s100 and S102 i U&R3PUB;i~ i[ON i 2015/01/23i 
i i i i USPAT 1 .................... ...1 t 10-26 i 

i[s105 i□;1s100 and s103 i U&R3PUB;i~ i[ON l2015/01123i 
i i i I USPAT l ...................... ..l i 10·26 i 

is106'0 is10oand(Qualitynear2Service !U&PGPUB;ioR ioN i20~5/01/23i 
I i QOS)and((packet block group set I USPAT : : ! 10:26 : 
I i payload frame) near2 I : : i : 
I ! type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : i : 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I .................. i ratet ............................................................................ .J ........................ .! ........................ .! .................. j ......................... .! 
I S107 : 368 ! (packet block frame set I U&PGPUB;: OR : ON i 2015/01/23: 
I : ! group)near3(second$3 next another I USPAT : : ! 14:33 : 
I : ! other)with(stor$3 retain$3 I : : ! : 
I : i accumulat$3)with(buffer memory I : : i : 
I : ! storage)with(retransmi$5 re-transmi$5 I : : ! : 
I : i resend$3 re-send$3) I : : i : 

I S108 i 79 i (packet block frame set I U&PGPUB; i OR i ON ! 2015/01/23i 
I : i group)near3(second$3 next another I USPAT : : ! 14:34 : 
I : i other)with(stor$3 retain$3 I : : ! : 
I : ! accumulat$3)with(buffer memory I : : i : 
I : ! storage)near2(retransmi$5 re- I : : i : 
I i i transmi$5 resend$3 re-send$3) I i i i i 

IIs109 ir wpacket block frame set ilU&PGPUB; iI0R iI0N i 2015/01/231 
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i group)near3((second$3 next another I USPAT l 14:34 
I other) near2 type)with( stor$3 retain$3 I I,, 

I accumulat$3)with(buffer memory I 
I : I storage) near2(retransmi$5 re- I : : i : 
I i i transmi$5 resend$3 re-send$3) I i i i i r 10 r32 I (head$3 field portion sector)with(packeti U&PGPUB; i□R ION i 2015/01/23i 
I : I block frame set group)near3(second$3 I USPAT : : j 14:39 : 
I ! j next another other)with(identif$7 I ! ! j ! 

! """""'"I """""""""I ~~~~~=~!~1$e~~~:~~~~;:~~~~e~~;;)mi$
5 

__ I """""""""""'"I """"""""""""I """"""""" I """""""""""""I 
!s111 93 !(head$3fieldportion !U&PGPUB;:OR :ON j2015/01/23: 
I j sector) near3(packet block frame set I USPAT : : j 14:50 : 
I j group)near3(second$3 next another I : : j : 
I j other)with(identif$7 indicat$3 I : : i : 
I j determin$3)with(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S112 16 j (head$3 field portion sector)with(packetl U&PGPUB;i OR i ON i 2015/01/23i 
I j block frame set group)near3((second$3 I USPAT : : j 14:52 : 
I j next another other) near2 I : : j : 
I i type)with(identif$7 indicat$3 I , , j , 
I I determin$3)with(retransmi$5 re- I : : j : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S113 22 i (head$3 field portion sector)with(packetl U&PGPUB;i OR i ON i 2015/01/23i 
I I block frame set group payload I USPAT : : j 15:07 : 
I i stream)with((second$3 next another I : : j : 
I j other)near2 type)with(identif$7 I : : i : 
I j indicat$3 determin$3)with(retransmi$5 I : : j : 
I i re-transmi$5 resend$3 re-send$3) I i i i i 
Is114:44 j(head$3fieldportionsector)and(packet!EPO;JPO ioR ioN i2015/01/23i 
I : j block frame set group payload I : : j 15: 10 : 
I : j stream)and(second$3 next another I : : j : 
I : i other type)and(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S115, 41 i (head$3 field portion sector)and(packet I EPO; JPO i OR i ON i 2015/01/23i 
I j block frame set group payload I : : j 15: 11 : 
I j stream)and(second$3 next another I : : j : 
I j other type)same(identif$7 indicat$3 I : : i : 
I j determin$3)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S116 : 40 j (head$3 field portion sector)and(packet I EPO; JPO i OR i ON i 2015/01/23i 
I : j block frame set group payload I : : j 15: 11 : 
I : j stream)same(second$3 next another I : : j : 
I : i other type)same(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S117 , 38 i (head$3 field portion I EPO; JPO i OR i ON i 2015/01/23i 
I j sector)same(packet block frame set I : : j 15: 11 : 
I j group payload stream)same(second$3 I : : j : 
I j next another other type)same(identif$7 I : : i : 
I j indicat$3 determin$3)and(retransmi$5 I : : j : 
I i re-transmi$5 resend$3 re-send$3) I i i i i 
I S118 : 33 j (head$3 field portion I EPO; JPO i OR i ON i 2015/01 /23i 
I : j sector)same(packet block frame set I : : j 15: 11 : 
I : j group payload stream)same(second$3 I : : j : 
I : i next another other type)same(identif$7 I : : j : 
I : I indicat$3 determin$3)same(retransmi$5I : : j : 
i : i re-transmi$5 resend$3 re-send$3) I : : i : 

i1s1 19 i.1107 i (head$3 field portion sector)and(packet I USOCR; i.nR i.lON i 2015/01 /23i. 
I : i block frame set group payload I FPRS; : : i 15: 15 : 
\ l ~ t l l ~ l 
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i stream)and((second$3 next another I DERWENT·! 
! other)near2 type)and(identif$7 i I BM TDB 'i 

, ! indicat$3 determin$3)and(retransmi$5 I - ! , , , 
i I re-transmi$5 resend$3 re-send$3) I i i i i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

Is120 10 l(head$3fieldportion !USOCR; :OR :ON !2015/01/23: 
I ! sector)same(packet block frame set I FPRS; : : ! 15: 15 : 
I ! group payload stream)same( (second$3 I DERWENT;: : ! : 
I i next another other) near2 11 BM_ TDB : : ! : 
I I type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(retransmi$5 re- I : : ! : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S121 : 57 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I : i sector)same(packet block frame set I USPAT : : ! 12:11 : 
I : i group payload stream)same( (second$3 I : : i : 
I : I next another other) near2 I : : ! : 
I : ! type)same(count$3 identif$7 indicat$3 I : : i : 
I : ! determin$3)same(retransmi$5 re- I : : ! : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S122: 27 ! (head$3 field portion sector)with(packetl U&PGPUB;: OR : ON ! 2015/01/26: 
I : i block frame set group payload I USPAT : · ! 12:33 : 
I : ! stream)with((second$3 next another I : ! : 
I : ! other)near2 type)with(count$3 identif$7I : ! : 
i : i indicat$3 determin$3 I : i : 
I : ! control$3)same(retransmi$5 re- I : , ! : 
I i i transmi$5 resend$3 re-send$3) I i i i i 

r23 r718 I (head$3 field portion sector)with(packeti U&PGPUB;:□R rN i 2015/01/26: 
I : ! block frame set group payload I USPAT : : i 12:33 : 
I : ! stream)with((second$3 next another I : : ! : 

! _____________ I ___________________ I ~~~i~~t~~a~~tt~~~/~1h~~~~;~l~;)identif$7I _________________________ I _________________________ I ___________________ I __________________________ I 
11S1241158403 I (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;!□R :LJN ! 2015/01/26: 
I : i send$3)with(packet block frame set I USPAT : : ! 12:35 : 
! ____________ _: ________________ J group_payload_ stream) ______________________________________ I ________________________ J ________________________ _: ___________________ i _________________________ _: 

I1S125 i~,S123 with S124 I U&PGPUB;i~~ 2015/01/26! 

i l"""""""J I USPAT l"""""""""""'J"""""""'J 12-35 i 
i[S126 i!257,~23 same S124 i U&PGPUB;i~ i[ON I 2015/01/26; 
i l""""""""J I USPAT l"""""""""""__j i 12-35 i 
i[s127 i[1 es 1,~ 23 and s124 i U&PGPUB; i~ i[ON I 2015101126i 
i i i I USPAT l"""""""""""__j i 12-35 i 
i S128 '25 i (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;i OR i ON i 20~5/01/26i 
I ! send$3)with(packet block frame set I USPAT : : ! 12:42 : 
I ! group payload stream)same(head$3 I : : ! : 
I i field portion sector)with(packet block I : : ! : 
I ! frame set group payload I : : ! : 
I ! stream)with((second$3 next another I : : i : 
I ! other) near2 type)with( count$3 identif$7I : : i : 
I i indicat$3 determin$3 control$4) I i i i i 

I S129 27 ! (retransmi$5 re-transmi$5 resend$3 re-! U&PGPUB;i OR i,,,',,,,,,, ON i 2015/01/26i 
! send$3)same(head$3 field portion I USPAT : i 12:43 : 
! sector)with(packet block frame set I : i i 
! group payload stream)with((second$3 I : i i 
! next another other) near2 I j I ! 
i type)with(count$3 identif$7 indicat$3 I : : ! : 

________________ j determin$3_ control$4)__ ______________________________________ I------------------------ j ________________________ ] _________________ i ------------------------ j 
77 (retransmi$5 re-transmi$5 resend$3 re- U&PGPUB; OR ON 2015/01 /26! 

send$3)same2(head$3 field portion USPAT 12:46 !,,,,,,,,,,, sector)with(packet block frame set 
group payload stream)with((second$3 
next another other two) near2 
type)with(count$3 identif$7 indicat$3 
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!L----------j! -----------------ildet erm i n$3 _ cont rol$4) ---------------------------------------- IL--------------------- J! ------------------------J! ----------------- !L---------------------- j 
I S131 i 98 i(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26! 
I j i sector) near2(packet block frame set I USPAT j j ! 13:22 j 
I : i group payload stream)near2((second$3 I : : i : 
I : ! next another other) near2 I : : ! : 
I : I type)near2(count$3 identif$7 indicat$3 I : : j : 
I i i determin$3 control$4) I i i i i 

1~r=_Jl~~~~--~-~~---~~-~-~---------------------------------------------------------i ~~~~~~'._ir==JEJ ~~;~~-~-~-~-~~-i 
1S133:1 l(head$3fieldportion IEPO;JPO :OR :ON j2015/01/26: 
I : j sector) near2(packet block frame set I : : j 13:32 : 
I : j group payload stream)near2((second$3 I : : j : 
I : i next another other) near2 I : : j : 
I : ! type)near2(count$3 identif$7 indicat$3 I : : j : 
i : i determin$3 control$4) I : : i : 

I S134 i 76 i (head$3 field portion sector)and(packet I EPO; JPO i,,,',,, OR i,,,',,, ON i 2015/01/261 I : j block frame set group payload I i 13:33 : 
I : j stream)and(second$3 next another I i i 
I i i other type)and(count$3 identif$7 I l i 
I i indicat$3 determin$3 I I,,,_ . 

I ! control$4)and(retransmi$5 re-transmi$5I 
I , i resend$3 re-send$3) I , , , , 

I S135. 74 I :~:i?;:1i~~:111

)~:df(s~;n~~3 i EFD; JFD I,,,,,,,,,_ OR I,,,,,,,,,_ ON I ~~~i~01/26i 

I j next another other type)and(count$3 I I I 
I i identif$7 indicat$3 determin$3 I I,,, I,,,_ 
I ! control$4)and(retransmi$5 re-transmi$5I 

I ----------------- j resend$3--re-send$3) -----------------------------------------___! -------------------------, ------------------------, -----------------J --------------------------, 

I S136 68 j (head$3 field portion I EPO; JPO !,',,,,,,,,,,,,, OR !,',,,,,,,,,,,,, ON l 2015/01/26! I j sector)same(packet block frame set I l 13:34 i 
I j group payload stream)same(second$3 I i i 
I j next another other type)and(count$3 I l i 
I i identif$7 indicat$3 determin$3 I I,,,_ I,,,_ 

I I control$4)and(retransmi$5 re-transmi$5I 
I j resend$3 re-send$3) I , , , , 

I 8137 61 I !~~rt;!'~1/a~:~~nblock frame se1 I EFD; JFD 1,,,,,,,,,,,_ OR 1,,,,,,,,,,,_ ON I ~~~;~01/261 I j group payload stream)same(second$3 I i i 

I ! next a$nother oth$er type)sam$e(count$3 I 1,,,,,, I,,,,,_ I i identif 7 indicat 3 determin 3 I 
I j control$4)and(retransmi$5 re-transmi$5! 
I i resend$3 re-send$3) I , , , , 

I S138 52 j (head$3 field portion i EPO; JPO i,,,',,,,,,,_ OR i,,,',,,,,,,_ ON i 2015/01/26i I j sector)same(packet block frame set I i 13:34 : 
I j group payload stream)same(second$3 I i i 
I i next another other type)same(count$3 I I,,_ I,,_ 

I i identif$7 indicat$3 determin$3 I 
I ! control$4)same(retransmi$5 re- I : : i : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S139: 44 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I : j sector)same(packet block frame set I : : j 13:34 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other)same( count$3 I : : ! : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j I control$4)same(retransmi$5 re- I j j ! j 
I------------_: ----------------J transmi$5 _resend$3 _re-send$3)__-----------------I ------------------------_: ------------------------_: ------------------- i -------------------------_: 

11S140 :n8 ! (head$3 field portion U&PGPUB;lrR rN 12015/01/26: 
i : i sector)near2(packet block frame set USPAT : : i 13:39 : 
I : j group payload stream)near2(second$3 : : j : 
I l ~ l l ~ l 
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i next another other) near2( cou nt$3 i 
! identif$7 indicat$3 determin$3 i 

, ! control$4)with(retransmi$5 re- I , , , , 
i ! transmi$5 resend$3 re-send$3) I i i ! i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

I S141 73 l(head$3 field portion ! U&PGPUB;: OR : ON i 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT : : ! 14:03 : 
I ! group payload stream)near2(second$3 I : : ! : 
I ! next another other) near2( cou nt$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I : : ! : I I control$4)same(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S142 17 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I i sector) near2(packet block frame set I USPAT : : ! 14:08 : 
I ! group payload stream)near2(second$3 I : : i : 
I ! next another other)near2((count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)near2 I j j ! j 
I ! sequen$4)same(retransmi$5 re- I : : ! : 
I ! transmi$5 resend$3 re-send$3) I : : i : 

I S143 42 I (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;i OR i ON i 2015/01/26i 
I ! send$3)with(head$3 field portion I USPAT : : ! 14:22 : 
I ! sector)with(packet block frame set I : : ! : 
I ! group payload stream)with(second$3 I : : ! : 
I ! next another other)with(count$3 I : : i : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)with(exclude$3 or separate$3 I j j ! j 
I ! or avoid$3 or discard$3 or remov$3) I : : ! : 

I S144: 20 ! (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;: OR i,,,',,,,,,,,,,, ON ! 2015/01/26! I : ! send$3)with(head$3 field portion I USPAT : i 14:35 i 
I : ! sector)with(packet block frame set I : i i 
I : ! group payload stream)with(second$3 I : i i 
I : ! next another other)with(count$3 I : I,,,_ I,,,_ 
I : ! identif$7 indicat$3 determin$3 I : 
I : ! control$4)with(exclud$3 or avoid$3 or I : , , , 
I i ! discard$3) I i i ! i 

l[S145 il11551 1[370/389.ccls. i ~~P~UB;ir==_ilON i ~~~~~01/26i 

i[s146 i[21s2 il370/394.ccls. I U&PGPUB;i~i10N i 2015;01126i 

I i ! I USPAT l"""""""""""_j ! 16: 08 i 
I S147 i 23 i (head$3 field portion sector)with(packet! U&PGPUB;i OR i ON i 2015/01/26i 
I : ! block frame set group payload I USPAT : : ! 16: 10 : 
I : ! stream)with((second$3 next another I : : ! : 
I : ! other) near2 type)with( count$3 identif$7I : : ! : 
I ! ! indicat$3 determin$3 I j j i j 
I : ! control$4)with(retransmi$5 re- I : : ! : 
I : ! transmi$5 resend$3 re-send$3) I : : i : 

i1S148 iC_i1S145 and S147 I ~~p~UB;ir:==i[ON i ~~\5b01/26i 

11S149 i□l,S146 and S147 I U&PGPUB;i~~ 2015/01/26i 
i i i i USPAT l ____________________ JL ______________ J 16· 10 i 

is150 ,33 '("5524116" I "5663910" I "5898698" I 'u&PGPUB;,OR 'oN '20~5/01/26i 
I "5983382" "6098188" "6775320" USPAT 18: 15 i 
I "6778589" "6337877" "6496481" : 
I "6101822" "6778596" "6826589" : 
I "1200192" "7164654" "7174493" : 
I "7519124" "7600172" "7657818" : 
I "7764595" "7782758" "7831890" : 
I "7844882" "7836381" "8074138" : 
I "8149904" "8276048" "8335956" : 
I "8407546" "8468411" "8495473" : 
I l 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 629 of 739

EAST Search History 

ll :1 ll"8595577" I "8607126" I "8645784" I " 11 :1 :1 11 : 

! s151--: 13 ............. : ~~
0
o~ii~:;;:~!.··P~.20020126675 .. " .. I ........ : u&PGPUB;: OR ................. : ON------------: 2015101126: 

I i I "20020154600 " "20030067877 " I I USPAT i i i 18: 15 i 
I : I "200310076870" " 20040114535 " 1 I : : i : 
I : i "200410148552" " 20040196786 " I I : : i : 
I : i "20040203455" I " 20050180323" I " I : : i : 
I : i 20060092811 " I "200610235045 " I I : : i : 
I : i "20010198898" I " 20010263528 " I I : : i : 
I : l "20080212582" I "20100061376").PN. I : : i : 

11S1521[46 11S150 or S151 I ~~p~UB;1r==1[0N l~~\5~01/261 

i1S153 i[J8 ! S152 and (retransmi$5 re-transmi$5 I U&PGPUB;i□R iLJN ! 2015/01/26i 
I : ! resend$3 re-send$3)with(packet block I USPAT : : ! 18: 16 : 
! __________ J _______________ J frame_ set _group_ pay I oad _ st r earn) ________________ I ______________________ J ______________________ __: __________________ i ________________________ __: 

I 8154 33 l ("5524116" I "5663910" I "5898698" I I U&PGPUB; OR ON j 2015/01/27: 
I i "5983382" "6098188" "6775320" I USPAT i 10:45 : 
I l "6778589" "6337877" "6496481" I i : 
I i "6101822" "6778596" "6826589" I i : 
I i "1200192" "7164654" "7174493" I i 
I i "1519124" "7600112" "7657818" I i 
I i "7764595" "7782758" "7831890" I i 
I i "7844882" "7836381" "8074138" I i 
I l "8149904" "8276048" "8335956" I i 
I !"8407546" "8468411" "8495473" I i 
I i ,, 8595577" ,, 8601126" ,, 8645784" ,, I i 
I I 2001/0014962").PN. I ! , 
I S155 i 13 i ("20020087710" "20020126675" I I U&PGPUB;: OR :,,,,,,,,,,,,,,_ ON l 2015/01/27: I i ! "20020154600 " "20030067877" I I USPAT i l 10:45 i 
I : i "200310076870" " 20040114535 " I I : 1 

' 

I : i "200410148552" ,, 20040196786 ,, 1 I : i : 
I : l "20040203455" I " 20050180323" I " I i I,,, I,,, 
I : i 20060092811 " I "200610235045 " I I : 
I : i "20010198898" I " 20010263528 " I I : : : : 
I j l "20080212582" I "20100061376").PN. I j j l j 

l□E=]IS1,54,or_s1_55 ___________________________________________________________ 1 ~~p~UB;jr:=JEJ ~~~;~01/271 

I 8157 28 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON ! 2015/01/27: 
i i determin$3 control$4 I USPAT : : i 10:46 : 
I ! sequen$4)same(retransmi$5 re- I j j ! j 
I ! transmi$5 resend$3 re- I : : ! : 
I i send$3)same(packet block frame set I : : i : 
I i group payload stream) I : : ! : 

I S158 : 23 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON i 2015/01/27: 
I i i determin$3 control$4 I USPAT i i i 10:47 i 
I j ! sequen$4)with(retransmi$5 re- I j j ! j 
I : ! transmi$5 resend$3 re- I : : ! : 
I : i send$3)with(packet block frame set I : : ! : 
I : i group payload stream) I : : i : 

I S159: 10 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON ! 2015/01/27: 
i : i determin$3 control$4 I USPAT : : i 10:59 : 
I j ! sequen$4)same(retransmi$5 re- I j j ! j 
I : i transmi$5 resend$3 re- i : : i : 
I j ! send$3)same(packet block frame set I j j ! j 
I : ! group payload stream)same ( quality I : : ! : 
I : i near2 service QoS) I : : i : r60 in6 j ("8850089" "4792753" "4807224" , U&PGPUB;inR inN j 2015/01/27i 
i i i "4905225" "4914653" "4970714" USPAT i i i 14:01 i 
I : i "5339313" "5404353" "5430738" : : i : 
I : l "5555266" "5664091" "5875292" : : i : 
I I ~ I I ~ I 

EASTSearchHistory.14159125_AccessibleVersion.htm[7/21/2016 8:28:40 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 630 of 739

EAST Search History 

l "5905720" "6072726" "6073180" 
i "6172983" "6278718" "6416471" 
i "6493318" "6701370" "6728878" 
! "6741554" "6763030" "6772375" 
i "6788704" "7149192" "7277390" 
i "7296204" "7346701" "7376426" 
i "7412338" "7450599" "7596091" 
i "7693070" "7701846" "7787368" 
i "7821933" "7849208" "7885264" 
i "7969901" "8023417" "8077601" 
!"7885264" "7969901" "8023417" : 

................ J .. 822891 ?" .. ,, 8291 034 " .. l .pn .............................. I 
S161 42 ! ("4766591" "5444856" "5727149" i U&PGPUB; OR 

, RE36182 "6005851" "6021177" ! USPAT 
"6185427" "6278921" "6438585" i 
"6477595" "6556582" "6701151" ! 
"6765891" "7058387" "706861 O" i 
"7099339" "7103313" "7116640" i 
"7221268" "7260399" "7293289" i 
"7328036" "7356614" "7395347" I 

ON 2015/01/27: 

14 01 I 

"7403514" "7593428" "7609747" I 
"7639641" "7686520" "7734253" I 
"7839824" "7945206" "8013732" ! 
"8024481" "8040911" "8045501" I 
,, 8060419" ,, 8060681 ,, ,, 8077102" I 
"7945206" "8013132" "8024481" I 
"8040911" "8045501" "8060419" I 
"8060681" "8077102" "8149783" I 
"8160000" .. "8228924" _) .pn ............................. 1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S162 8 ! S160 and (head$3 field portion ! U&PGPUB;i OR !,',,,,,,. ON ! 2015/01/27! i sector)with(packet block frame set I USPAT : ! 14:02 : 
I group payload stream)with(count$3 i i ! i 
i identif$7 indicat$3 determin$3 I ! I I 
I control$4 sequen$4)with(retransmi$5 I : ! 

................. j re-transmi$5 .. resend$3 .re-send$3l.. ......... ..J ......... : .......................................... ...! ........................... . 
S163: 0 ! S161 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 

: I sector)with(packet block frame set I USPAT : : ! 14:02 : 
: i group payload stream)with(count$3 I : : i : 
i ! identif$7 indicat$3 determin$3 I i i ! i 
j ! control$4 sequen$4)with(retransmi$5 I j j ! j 

. J ................ J re-transmi$5.resend$3_re-send$3) ......... ...1 ........ : ............... ..!. .................. ! ............ .! 
S164 2 i S161 and (head$3 field portion i U&PGPUB;: OR : ON i 2015/01/27: 

i sector)same(packet block frame set I USPAT : : i 14:04 : 
i group payload stream)same( count$3 I : : i : 
i identif$7 indicat$3 determin$3 I : : i : 
! control$4 sequen$4)same(retransmi$5 I j j ! j 

................. j re-transmi$5 .. resend$3 .re-send$3l.. ......... ..J ......... : ................. : ................ ...! ............ : 
S165 49 ("5844918" "4799215" "5875292" U&PGPUB; OR ON 

"4412326" "4551834" "4617657" USPAT 14:48 
"4888767" "4989204" "5222061" 
"5235599" "5267237" "5444718" 
"5610595" "5740167" "5754754" 
"5828293" "6161207" "6181700" 
"6219713" "6219713" "6453438" 
"6483845" "6587985" "6684354" 
"6732313" "6785259" "6891799" 
"6914903" "6918077" "6987730" 
"7088701" "7099300" "7124333" 
"7263644" "7356750" "7386872" 
"7397861" "7400616" "7447969" 
"7477621" "7484157" "7486700" 
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1 "7535840" "7583701" "7633880" I 
i , i "7689644" "7701846" "7710889" i , , i , 

1------------: ----------------- j "7769014"--"7823o39"J..pn.---------------------------J -------------------------: ------------------------: ----------------J --------------------------: 
I S166: 28 ! S165 and (head$3 field portion I U&PGPUB;: OR : ON i 2015/01/27\ 
! : ! sector)same(packet block frame set I USPAT : : i 14:48 : 
I : ! group payload stream)same( count$3 I : : i : 
I i I identif$7 indicat$3 determin$3 I i i i i 
I j i control$4 sequen$4)same(retransmi$5 I j j ! j 
I -------------: -------------------i re-t ransm i$5 _ resend$3 _ re-send$3) ------------I -------------------------: -------------------------: ------------------- i --------------------------: 
I S167: 19 i S165 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 
I : ! sector)with(packet block frame set I USPAT : : ! 14:49 : 
I : ! group payload stream)with(count$3 I : : ! : 
i : i identif$7 indicat$3 determin$3 I : : i : 
I : ! control$4 sequen$4)with(retransmi$5 I : : ! : 
I : ! re-transmi$5 resend$3 re-send$3) I : : i : 

i i i i USPAT· i i i 15·04 i 
1

1

S168 '□r18337261 ".FMI D. I US-P<?PUBi□R ,

1

oFF I 2015/01/27; 

I_I_I-_IFPRS.·_1_1_1_·_1 
r69 '045 i (transmi$5 transceiv$3)with(two type I US-PGPUB;:□R :□NI 2015/06/03\ 
I : ! different second$3) near(packet block I USPAT : : i 19:08 : 
I i i group set package I i i i i 
I j i chunk)with((identif$7 indicat$3 I j j ! j 
! ------------J ----------------J determin$3) near_ header)__-------------------------------I ------------------------J ------------------------J ------------------- i -------------------------_: 

r70 r33 I (1ransmi$5 transceiV$3)with(two type I US-P<?PUB;l□R :□Ni 2015/06/03: 
I : i different second$3)with(packet block I USPAT : : ! 19:09 : 
I i i group set package i i i i i 

!Jj13533g 1~~~;,~~~~\~~~~t~:~~r~icat$3 _l_l~~-1 
11_~-~-~~-f~~~-~-~J (Quality near2 Service 00S) I US-PGPUB;f_:----------------1~-~----------J 2015/06/03! 
! ------------_j ---------------JL--------------------------------------------------------------------------------------- i USPAT--------- j ------------------------j ----------------- i 1_9: 12----------- j 
11S172 :[1669 ! ((packet adj error adj rate PER)near2 I US-PGPUB;:~~ 2015/06/03: 
!------------_] ______________ J low$3) and ( ( delay _late$3) near2 _ low$3) _J USPAT _______ J ______________________ J _______________ J 1_9: 14 ___________ j 
11S173 :□!1S170 and S172 I US-PGPUB;:~~2015/06/03! 
I i i I USPAT t ______________________ l ______________ J 19: 14 i 
i[s174 i[396 i;srn and s172 I US-P<?PUB;ir==JR iEJN ! 2015;05;03i 
I : i I USPAT : : i 19: 14 : 

r75 r346 Htransmi$5 transceiV$3)same(two type I US-P<?PUB;i□R i□N i 2015/06/03i 
I : ! different second$3)same(packet block I USPAT : : ! 19: 17 : 
I : i group set package chunk I : : ! : 

!~o!l~f ~:~:~~~~~t~~~;~icat$3 ! US-P<?PUB;!~~ 201.cJ06/03: 

IL-------____: i I USPAT 1-----------------------J---------------J 19: 17 i 
r77 r78 i,(transmi$5 send$3)near2(two type i US-R3PUB;i□R rN i 2015/06/04: 
I : i different second$3)near2(packet block I USPAT : : ! 11: 15 : 
I : i group set package chunk I : : i : 

1-------------1------------------ I ~~~~~~~;3)~~~~~t~!~~~~icat$

3

------------------I -------------------------I-------------------------I----------------- 1--------------------------1 r178 '08 i (transmi$5 send$3) near2(two type I US-PGPUB; :DR :□Ni 2015/06/04: 
I : ! different second$3)near2(packet block I USPAT : : ! 11: 15 : 
I : ! group set package chunk I : : ! : 
I : i frame) near2( (identif$7 indicat$3 I : : i : 
! __________ J _______________ J determin$3)near2 _header)__ _____________________________ I ______________________ J ______________________ __: __________________ i ________________________ __: 

I 8179 12 !("20020154600" I "6754188" I I US-PGPUB;: OR : OFF i 2015/06/04: 
I !"7483421"1"6005851"1 IUSPAT: : !11:16 : 
I i "20040179494" I "20010206621" I I : : i : 
I i "7031259" I "20050036497" I I : : i : 
I !"20020126675" I "20090319854" I I : : i : 
I i "20030009717" I "7826438"). PN. I i i i i ' '"""'""" ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 
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l[S180 :□![S177 and S179 I U&PGPUB;:~R :EJN !2015/06/04: 
i i i I USPAT i i i 11: 17 i r 81:□i·S179 and (transmi$5 send$3)same(two U&PGPUB; i□R rN i 2015/06/0{ I : ! type different second$3)same(packet I USPAT : : i 11: 17 : 
I : ! block group set package chunk I : : i : 
I : i frame)same((identif$7 indicat$3 I : : i : 
! ____________ _: ________________ J determin$3) near2 __ header)__ ____________________________ I ________________________ _: ________________________ _: ___________________ i _________________________ _: 

r82 '03 i (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: 
I : i 00S)same( (packet adj error adj rate I USPAT : : ! 11 :38 : 
I : ! PER)near2 low$3)and((delay I : : ! : 
! ___________ __: ________________ J late$3)near2_Iow$3)__ ___________________________________________ I _______________________ __: ______________________ __: __________________ i ________________________ __: 

r83 '[1507 I (transmi$5 send$3)with(two type I U&PGPUB;!□R :□N ! 2015/06/04: 
I : i different second$3)with(packet block I USPAT : : ! 11 :38 : 
I : i group set package chunk I : : ! : 

I __________ __! ----------------- 1 ~=t~~~~~~) ~~~~~if~:~~~:)at$3 ___________________ J ______________________ J _______________________ I _________________ J _________________________ I 
l[S184 :□![S182 and S183 I U&PGPUB;l~R :EJN !2015/06/04\ 
I i i I USPAT i i i 11 :39 i 

![S185 i[J3 i.S183 same(Quality near2 Service OOS) i U&PGPUB;i~R i[oN i 2015/06/04i 
I i i i USPAT i i i 11 :39 i 

I S186 i 24 i (transmi$5 send$3)with(two type I U&PGPUB;i OR i ON ! 2015/06/04i 
I : ! different second$3)with(packet block I USPAT : : i 12:00 : 
I : ! group set package chunk I : : i : 
I : ! frame)with(Quality near2 Service I : : i : 
I : ! QOS)with( (identif$7 indicat$3 I : : ! : 
I : i determin$3)near2 header) I : : i : 

r187 '04 i (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: I : jQOS)same((packetadj2erroradj2rate!USPAT : : !12:18 : 
I : ! PER)near2 low$3)same((delay I : : ! : 
! _____________ : __________________ i lat e$3) near2 _ low$3)__ ___________________________________________ I _________________________ : ________________________ : __________________ i --------------------------: 
rBB '06 i ((Quality near2 Service QOS)near2 I U&PGPUB;:□R :□Ni 2015/06/04: I : ! level)same((packet adj2 error adj2 rate I USPAT : : ! 12:35 : 

!□ID! ia~=i~)~;~~%~i~)me((delay ________________________ L ____________________ J□l□I __________________________ I 
I S189 : 44 !((Quality near2 Service QOS)near2 I U&PGPUB;: OR : ON ! 2015/06/04: 
I : i level)and((packet adj2 error adj2 rate I USPAT : : ! 12:36 : 
I : ! PER) near low$3) and( ( delay late$3) near I : : i : 
I : i low$3) I : : i : r 90 r 709 I (transmi$5 send$3)with(packet block i U&PGPUB; i□R rN i 2015/0610{ 

1 ............. 1 .................. 1 ~i,~~~~~\~~~~~~!~~~;Jt$3 .................... 1 USPAT··········l ·························I·············· j 12• 36·············1 
l[S191 l□i[S189 and S190 I U&PGPUB; i~R !EJN i 2015/06/04! 
i i i lusPAT i i !12-37 i i□r:Wr~~~~:ie=~~~~ ~~ITsa;n~~~~~;; i ~~~UB;irl□ ~~1~1211"1 

11S1931I436 I (Quality adj2 Service <XJS)and((packet I U&R3PUB;!□R :LJN ! 2015/12/18: I ! I adj2 error adj2 rate PER)near2 I USPAT ! ! ! 10:38 ! 
! __________ ___: ________________ ___! I ow$3) and ((delay _I at e$3) _n ear2 __ I ow$3) ____ I ______________________ ___: ______________________ ___: ___________________ i ________________________ __: 

r95 '[16748 I (header field portion I U&R3PUB;!□R :□N ! 2015/12/18: I : ! sector)near3((packet block frame set I USPAT : : ! 10:44 : 
I : i group payload stream)near3 I : : ! : 

I __________ J _________________ I ~~:~~ii~i~d~~~i;~:i~~~icat$3 ------------------------- I ________________________ j ______________________ __] -----------------I ________________________ j 
IIs197 ![1058 !IS192 and S195 I U&PGPUB;i~R :[OFF i 2015/12/18! 
I i i I USPAT i i i 10: 45 i 
ils199 il13 i;s193 and S197 IILI&R3PUB;ilOR iloFF 1l201S112mj 
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i determin$3 control$3 "sequence I i 11 :59 
! identifier")with(((packet block frame set I i 

! group payload stream chunk) near2 i I,,, 

! secon$3)near2 type)with(header field i 
i , i portion sector) I , , , , 

i S233 i 47 i (classifi$6 identif$7 indicat$3 I USOCR; i,_ OR i,,,',,,,,,,,_ ON i 2015/12/181 I : ! determin$3 control$3 "sequence I FPRS; . i 12:00 i 
I : i identifier")with(((packet block frame set I DERWENT;: i : 

I : i group payload stream chunk) near2 11 BM_ TDB : I,,,, I,,, 

I : i secon$3)near2 type)with(header field I : 
! ____________ _] --------------·--i po rt ion. sector)------------------------------------------------------·-- I ------------------------ j _______________________ _; --------------·-- , ------------------------ 1 

lS234 r 72 I ((delay late$3)near2 I U&PGPUB;!□R :□Ni 2015/12/18: I : i low$3) near3(packet block frame set I USPAT : : ! 16:07 : 
I : ! group payload stream I : : ! : 
I ____________ : --------------·-- j chunk)with(header_ field _portion_ sector)___!----------------------·--: ------------------------: ________________ _) --------------------------: 

ILJ□ :~~:~~~:i:.~~~; ~:'s~n~~~~~~~ J ~~~B;l□r:J ;~1g;1vj81 
l[S236I[135774 l[(Ouality adj2 Service 00S) I ~~p~UB;lr:==J[ON I ~~~g~12/18I 

i[S237 i[20 i[S234 and S235 and S236 i ~~p~UB; ir:==_i[ON i ~~~g~ 12/ rnj 

r3B r5 i (Quality adj2 Service QOS)and((delay i U&PGPUB;i□R rN i 2015/1V18i I : ! late$3)near2 low$3)with(packet block I USPAT : : i 17:49 : 
I : ! frame set group payload stream I : : i : 
I : ! chunk)near2(head$3 field portion I : : ! : 

! ............. : ................... !sector) ........................................................................... ! ......................... : ......................... : ................... i .......................... : 
l[S239I124 ![S235 and S238 I ~~p~UB;Ir:==_110N ! ~~~;6121181 

r□ i□7 i (packet block frame set group payload I U&PGPUB; i□R r I 201 s,1 V1 si I : ! stream chunk)with(exclud$3 "not I USPAT : : ! 20:14 : 
I : i includ$3")near2((classifi$6 identif$7 I : : ! : 
I : ! indicat$3 determin$3 control$3 I : : ! : 
! __________ ___: ________________ J "sequence. identifier") n ear2 . h ead$3 )__ _______ I ______________________ ___: ______________________ __: __________________ i ________________________ __: 

I S241 : 147 i (packet block frame set group payload I U&PGPUB;: OR : ON ! 2015/12/18: 
I : I stream chunk)with(except exclud$3 I USPAT : : ! 20:42 : 
I : i "not includ$3")near2((classifi$6 I : : i : 
I : ! identif$7 indicat$3 determin$3 I : : i : 
I : ! control$3 "sequence identifier")near3 I : : i : 
I _____________ : __________________ i head$3) ------------------------------------------------------------------------I _________________________ : _________________________ : ----------------·--i __________________________ : 

I[~-~~- I[~---------------- l[~-~~--:-~~---~~~---------------------------------------------------------1 ~~p~~-~'. I[~~----------------· l[~~------------1 ~~~:~ ~~~--~-~I 
l[S243 :□!lS238 and S241 I U& PGPUB; :~~ 2015/ 12/ 18! 
I i i I USPAT l ______________________ J ________________ j 20: 42 i 
jS244i16 ic·20020154500" I "6754188" 1 iu&PGPus;ioR ioFF i20151121rni 
! : !"7483421"1"20050068916" !USPAT : : !22:07 : 
I : i "20060089833" I "6266337" I : : i : 
I : i "6005851" 1 "20050068916" I : : i : 
I : i "20020154500" I "7031259" I : : i : 
I : i "7826438" I "20040179494" I : : i : 
I : i "20010206621" "20010206621" 1 I : : i : 
I : i "20040109455" "7031259" 1 I : : i : 
I : i "20050036497" "20020126675" 1 I : : i : 
I : i "20040179494" "6005851" I I : : i : 
I : !"20020126675" "20090319854" 1 I : : i : 
I : i "20030009111" "20040109455" 1 I : : i : 
I : i "6754188" I "7483421" I I : : i : 
i i i "7826438") PN I i i i i 

iIS245 il5482 i ( (packet bl~ck ~rame set group payload iIu&PGPUB; iI0R iI0N 112016/07/21 i 
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S260 12 I ~;!:::3)~~:;(~~~r~~r~~i~~~:I5 I ~~p~UB; I OR 1,,,,,,,, ON I ~~\6~07/211 
i primary)with(second$3 next other i i i i 
I another))with((packet block frame set i i i i 
i group payload stream chunk) near5 I i I I 
I header)same((flow identifier identif$7 I : : i : 

............... J number." 1. D") near 5 sequence) .................... J ........................ j ....................... .1 .............. J ........................ j 
S261 2 I 714/748.ccls.and((first original I U&PGPUB;: OR : ON ! 2016/07/21: 

i primary)with(second$3 next other i USPAT : : i 20: 18 : 
I another))with(((packet block frame set I : : I : 
! group payload stream chunk) near5 I : : i : 
! type)near5 header)same((flow identifier! : : ! : 
! identif$7 number "I D")near5 I : : i : 

, ............................. J sequence) .................................................................. 1 ........................ J ........................ .! ................... i ......................... .! 
S262 3 ! 714/$.ccls.and((first original I U&PGPUB;: OR : ON ! 2016/07/21: 

! primary)with(second$3 next other I USPAT : : ! 20: 19 : 
! another))with(((packet block frame set I : : ! : 
! group payload stream chunk) near5 I : : ! : 
i type) near5 header)same( (flow identifier! : : i : 
I identif$7 number "I D")near5 I : : ! : 
i sequence) i i i i i 

~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

EAST Search History (Interference} 

lflElfSearch.Query ..................................................................... lEJlg~~~~~r __ lEais]~!~~P .......... 1 

r63 'DI (retransmi$5 resend$3)with(first with : U& :DR :□N ! 2016/07/21: I : I second$3)with(((packet block frame set group: PGPUB;: : ! 20:06 : 
i : i payload stream chunk)near2 type)near3 : USPAT : : i : 
I j I header)with( (identifier identif$7 number : j j i j 

j□641D: ~~·~}:n::~$~e:s:~~~~~:~h(f·i~·~t .. ~it.h ..................... : U& ........ 1DR i□N: 20·1·6/.07/2·11 
i : I second$3)with(((packet block frame set group: PGPUB;: : i 20:07 : 
I : i payload stream chunk)near5 type)near5 : USPAT : : i : 
I j I header)with( (identifier identif$7 number ! j j I j 
i .......... ...! ............ J "I D").near5 .sequence) .elm ........................................... ..! .............. ...! ...................... ...! ................. ..! ....................... ...! 
r65 'DI (retransmi$5 resend$3)same(first with : U& :DR :□Ni 2016/07/21: I : I second$3)with(((packet block frame set group: PGPUB;: : ! 20:07 : 
I : I payload stream chunk)near5 type)near5 : USPAT : : ! : 
I : I header)with( (identifier identif$7 number : : : ! : 
t : t "ID") 5 ) I : : : ~ : ! ............ .! .......... ! ... near .sequence .cm ............................................. , ................ .! ........................ .! ................... , ......................... .! 
I S266 : 17 I (retransmi$5 resend$3)same((first original : U& : OR : ON ! 2016/07/21: 
I : I primary)with(second$3 next other : PGPUB;: : ! 20:10 : 
i : I another) )with( (packet block frame set group : USPAT : : i : 
I : I payload stream chunk)near5 : : : ! : 
I : i header)same((flow identifier identif$7 number: : : i : 
1 ............ : .......... ..J "1.D")near5.sequence).clm .......................................... ...i ................. : ........................ : ................ ...! .......................... : 

lt1t1t::___1~~~,1LILl~1~I 
lt1t1t::___1~~~,1LILl~1~I 
11:68111:071[4/74::lsl ~~~,1e1e1 ~.~\6;07/:11 
11:70111:691l:04L1/18:::c I ~~~;1□□ ~~\~07/:11 
lr-7171 :I H :I 
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D S0i0cl /,II or: Page 

CJ A Network Coding Apprnad, to IP Traceback 

Pegah Sattmi; Minas GfJ~cl; Athina Mmkopouiou 

20HJ IEEE in,ernatiocml Sy1:1,,csit;m or. f·Js!wo,I, Ccxl,11•:J (t·Je!Go,:J; 

Yea,: 201ll 

Page-,: 1 - 6, DOI. 10.1 :C9/NETCOD201Q.51W76B2 

Clt0d by: P2p0:-s u.:;; 

IEEE C,:rnfernnce Publico1tio11s 

Abstract 

Traceback schemes aim al idm,tifying ll,e sm;i-cs(s) of" ,,r,qt;miu, of pc1cl,G1:s 

a:1d t!·:e :iodss these packets t.raver$et1. Th:s !$ U$efu! for t.:"2.e:l:1g t!·:e $OU:ces r;f 

hi~;h voiurne traffic:, e.g., in Distributed De:1,a•-of-Se:vics (DD;;S) attacks. l:1 this 

papGr, WG ace pa•lic,Ila•ly :mmesled in Probabilist:c l"ackG! Marking tPPM; 

schemes, whem inlmmsrJia!e nod8s protiabil,slica:ly m,,rk [ ,.. Visw more 

> Last" 

Page 1 of 1 

: Searct, History 

Personal Sig:1 In : Create Acc,xIn! 

http://ieeexplore.ieee.org/ search/ searchresult.j sp? queryText=retransmission %20packet; %2... 7 /21/2016 
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!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
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!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 1 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
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U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
initials* No. 1 Number-kind Code 2 r,r,mownj 

Publication Dale I Narne of Patentee of I Pages, Columns. Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, TB 
initials* No.·1 MM-DD-.YYYY Applicant of Cited lines. Where 

Country Code3
; Number4; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Cite 
initials* No.·1 

1 Office Action for U.S. Patent Application No. 15/046,821 mailed March 24, 2016 (Attorney Ref. 
No.: 6936-54-CON-8) 

2 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Feb. 9, 2016 - March 2, 2016 - Docket Nos., 138-157; (228 pages) 

3 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Aug. 31, 2015 and March 17, 2016 - April 22, 2016 - Docket Nos., 108 
and 180-208; (194 pages) 

4 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-0·1836-
RGA; Includes documents filed from Feb. 9, 2016 - March 2, 2016 - Docket Nos., 125-142; 
(225 pages) 

5 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from March 17, 2016 - April 22, 2016; Docket Nos., 165-193; 
(152 pages) 

6 Documents filed with District Cowi Proceedings for TQ DELTA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1:13-cv-02013- RGA; Includes documents filed from Feb. 9, 2016 - March 2, 2015; 
Docket Nos. 140-157; (223 pages) 

Examiner /Osman Alshack/ Date 07/21/2016 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whelher or not citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 2 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

7 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from March 17, 2016-April 22, 
2016; Docket Nos. 180-208; (152 pages) 

8 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U$ 
District Cowi, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from Feb. 9, 2016 - March 1, 2016 Docket Nos., 69-72; (13 pages) 

9 Defendant Adtran, lnc.'s Preliminary Invalidity Contentions with Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ADTRAN, INC. - Including Claim Charts for FAMILY 3 
as Exhibits 3-1 - 3-28; U.S. District Court, for the District of Delaware (Wilmington); Civil Action 
No. 1 :14-cv-00954-RGA and Civil Action No. 1 :15-cv-00121-RGA; filed February 9, 2016 (643 
pages) 

10 Defendant Adtran, lnc.'s Preliminary Invalidity Contentions wittl Regard to Representative 
Asserted Claims for TQ DEL TA, LLC v. ADTRAN, INC. - Including Claim Charts for FAMILY 9 
as Exhibits 9-1 - 9-23; U.S. District Court, for ttle District of Delaware (Wilmington); Civil Action 
No. 1 :14-cv-00954-RGA and Civil Action No. 1 :15-cv-00121-RGA; filed February 9, 2016 (406 
pages) 

11 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :15-cv-00121-RGA; 
Includes documents filed from July 17, 2014 - March 1, 2016 Docket Nos., 1-77; (1,444) 
pages) 

12 Documents filed with District Court Proceedings for ADTRAN INC. vs. TQ DELTA, LLC; U.S. 
District Court, for the Northern District of Alabama (Northeastern); Civil Action No. 5:14-cv-01381-
JEO; Includes documents filed from July 17, 2014 - Jan. 27, 2015 - Docket Nos., 1-32; (568 
pages) 

Examiner 
Signature 

/Osman Alsl1ack/ Date 
Considered 07/21/2016 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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! Complete if Known 

!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 1 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

U.S. PATENT DOCUMENTS 

Examiner I Cite I Document Number 
initials* No. 1 Number-kind Code 2 r,r,mownj 

Publication Dale I Narne of Patentee of I Pages, Columns, Lines, Where 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

UNPUBLISHED U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Filing Date Name of Applicant Pages, Columns, Unes, VVhere 
!nitia!s* No.1 

Number-kind Code 2 (ifkoow,,J 
MM-DD-YYYY of Cited Document Relevant Passages or Relevant 

i'igures Appear 

1 15/046821 02-18-2016 Tzannes et al. 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Dale Name of Patentee or Pages, Columns, TB 
initials* No. 1 MM-00-.YYYY Applicant of Cited lines, Where 

Country Code"; Number'; Kind Document Relevant 
Code5 (if !mown) Passages or 

Relevant Figures 
Appear 

2 EP 1385292 01-28-2004 SAMSUNG 
ELECTRONICS CO, 
LTD. 

3 KR 1 0-2004-0009928 01-31-2004 SAMSUNG (Believed to 
ELECTRONICS CO., corresponding to 
LTD EP 1385292 

cited herein) 

4 KR 10-2004-0014977 02-18-2004 Koninklijke Philips (Believec! to 
N.V. Correspond to 

WO 03/003747 
cited herein) 

5 WO 03/003747 01-09-2003 KONINKLIJKE 
PHILIPS 
ELECTRONICS N.V. 

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.) 

Examiner Gile 
Initials* No. 1 

6 GOODMAN, David et al. "Maximizing the Throughput to CDMA Data Communications" 
Polytechnic University, Brooklyn, NY, October 2003 (5 pages) 

Examiner iOsman Alshack/ Date 07/21/2016 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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!Application Number 14i159,125 

INFORMATION DISCLOSURE I 

!Filing Date January 20, 2014 

STATEMENT BY APPLICANT !First Named Inventor Marcos C. Tzannes 
I 

!Art Unit 2112 

!Examiner Name AL.SHACK. OSMAN M 

Sheet I 2 I of I 2 !Attorney Docket Number 6936-5 7-PUS-CON-3 
I 

7 Official Action for European Application No. 05807443.6, mailed Dec. 8, 2015 (Attorney Ref. No.: 
6936-54-PEP) 

8 Official Action (including translation) for Korean Patent Application No. 10-2008-7024792 dated 
Dec. 14, 2015 (Attorney Ref. No. 6936-57-PKR) 

9 Official Action (including translation) for Korean Patent Application No. 10-2014-7005299 mailed 
Dec. 14, 2015 (Attorney Ref. No.: 6936-57-PKR-DIV) 

10 Notice of Allowance for U.S. Patent Application No. 14i730,874 mailed Jan. 7, 2016 (Attorney Ref. 
No.: 6936-54-CON-7) 

11 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Nov. 10, 2015 - Jan. 5, 2016 - Docket Nos., 123-129; (102 pages) 

12 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed from Jan. 20, 2016 - Feb. 2, 2016 - Docket Nos., 131 - 137; (104 pages) 

13 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from Dec. 16, 2015 - Jan. 6, 2016 - Docket Nos., 104-112; 
(193 pages) 

14 Documents filed with District Court Proceedings for TQ DELTA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 - Docket Nos., 113-124; 
(252 pages) 

15 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from Dec. 16, 2015 - Dec. 16, 2015 -
Docket Nos., 119; (48 pages) 

16 Documents filed with District Cowi Proceedings for TQ DELTA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1:'13-cv-02013- RGA; Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 -
Docket Nos. 125-139; (349 pages) 

17 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed from Jan. 20, 2016 - Feb. 8, 2016 - Docket Nos., 67-68; (81 pages) 

Examiner 
Signature 

iOsman Aishack/ Date 
Considered 

07/21i2016 

*EXAMINER: lnilial if reference is considered, whelher or no! citation is in conformance and nol considered. Include copy of H1is 
form with next communication to applicant. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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retransmission packet; header of second packet type not include sequence identifier ID or . . . Page 1 of 2 

Layer Two Tunneling Protocol" L2TP" 

... Data messages are not retransmitted when packet loss occurs .... Control messages are sent over 
a reliable L2TP Control Channel which transmits packets in-band over the same Packet Transport. ... 
Packets received with an unknown Ver field MUST be discarded .... 
Cited by 448 [~elated artic!es All 207 versions Cite Save More 

Method and apparatus for preserving packet squencing in a packet transmission system 

... suggests that lost and/or corrupted radio transmission packets can be retransmitted, the incident ... 
receive (RX) window bit map is updated to indicate receipt of the transmission packet. ... a check 
is performed to determine whether any previously received packets associated with ... 
Cited by 73 Related articles Ai! 2 versions Cite Save 

Secure routing and intrusion detection in ad t1oc networks 

... Nodes are expected to retransmit the message without modifying the payload towards the intended ... 
between mangled packets and dropped packets, since the IDS watches for exact retransmissions . ... 
will not match any packets the IDS is watching for retransmission, and thus ... 
Cited by 228 Related articles All 13 versions Cite Save 

Efficient transport of internet protocol packets using asynchronous transfer mode adaptation 
layer two 

... information to the CID 304 and UUI 307 fields respectively, rather than retransmit them with ... If 
the IP/PPP data packets associated with a given session/connection contain uncompressed ... default 
code permits the decompression algorithm to recognize the IP/PPP data packet as a ... 
Cited by 113 Related articies All 2 versions Cite Save 

IP network address translator (NAT) terminology and considerations 

... FINs or SYNs will be the last packets of the session (ie, there could be retransmissions) . ... that 
end-to-end ESP based transport mode authentication and confidentiality are permissible for 
packets such as ... port are encoded in ASCII, this may result in a change in the size of packet. ... 
Cited by 990 Related articles All 6 versions Cite Save More 

System for requesting missing network accounting records if there is a break in sequence 
numbers while the records are transmitting from a source device 

... sends a request to the identified data collector to retransmit the missing record corresponding 
to the missing sequence number . ... 7 a base level "activity" NAR that includes source, destination, 
protocol, source port, destination port, byte and packet counts, etc ... Acct-Output-Packets .... 
Cited by 81 Related articles All 2 versions Cite Save 

LS-SCTP: a bandwidth aggregation technique for stream control transmission protocol 

... Retransmitted data chunks use the alternate address(es), to improve the probability of reaching 
the ... to the ULA, taking into account that the data sender will not retransmit data chunks ... size (cwnd), 
slow-start threshold (ssthresh), Round Trip Time (RTT), retransmission time out ... 
Cited by 142 Related articles All 6 versions Cite Save 

Optimized link state routing protocol (OLSR) 

... a common header format, which enables nodes to correctly accept and (if applicable) retransmit 
messages of ... The Originator Address field MUST *NEVER* be changed in retransmissions . ... already 
retransmitted, D_iface_list is a list of the addresses of the interfaces on which the ... 
Cited by 5493 Related articles All 36 versions Cite Save 

http ://scholar.google.com/scholar?start=40&q=retransmission+packet%3B+header+of+sec... 7/21/2016 
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retransmission packet; header of second packet type not include sequence identifier ID or . . . Page 2 of 2 

RTP retransmission payload format 

... In addition, if the sender chooses to retransmit at a lower rate, the values in the payload header 
of the original RTP packet may no ... If retransmission session sharing were allowed, it would be 
a problem for receivers, since they would receive retransmissions for original ... 
Cited by 176 Related artic!es All 192 versions Cite Save 

SIP: session initiation protocol 

... A request (and its retransmissions) together with the responses triggered by that request make 
up a SIP transaction .... unicast UDP, the response is sent to the address contained in the next Via 
header field (Section ... For UDP, reliability is achieved using retransmission (Section 10 ... 
Cited by 2003 Related articies All 200 versions cite Save More 

http ://scholar.google.com/scholar?start=40&q=retransmission+packet%3B+header+of+sec... 7/21/2016 
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PART B - FEE(S) TRANSIVHTTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PlJBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. 1-\ll further correspondence jncJuding the Patent, advance orders and notificatjon of maintenance fees ,:vjll be 111a:ded to the current correspondence address as 
indicated unless corrected bdow or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" for 
n1aintenance fee notifications, 

ClJRRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 foe any chmige of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) TransmittaJ. This certificate cannot he used for any other accompanymg 
papers. Each additional P!iPff;_such as an assignment or formal drawing, must 
have its own cert1f1cate ot mmung or t.ransn11ss1on, 

62574 75'!1 

Jason H. Vick 
Sherillian Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

APPLICATION NO. 

l4/l59,l 25 

18/ll/21 l6 

FJLJNGDATE 

01/2GOJJ14 

Certificate of Mailing or Transmission 
I hereby certify tJiat thjs Pee(~) Trans1nittal is be~ng deposited wjth the United 
Stale'; Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Sto·, ISSUE FEE address above, or being facsimile 
transmitted lo the USPTO (!71) 273-2885, on the date indicated below. 

FL.l{ST N AJVll,D Il'\fVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

_¼Iarcos C. Tzannes 6936-57-FUS-CON-3 3369 

TITLE OF INVENrION: PACKET RETRANSMISSION AND MEMORY SHARING 

APPLN, TYPE ENTITY STATUS !SSTJE FEE D1JE 

nonprovjsiona1 f_TNDJSCOUNTED $960 

EXAMINER ARTTJNJT 

AL.SHACK. OSMAN M 2112 

l, Change of correspondence address or indication of "Fee Address 11 (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address torn; PTO/SB/122) attached. 

0 "Fee Addres,;'' indication for "Fee Address'' Indication form 
PTOISBi47; Rev 03-02 or mc;re recent) attached. Use of a Customer 
Number is required. 

PU!ILICATION FEE DUE PREV. PAID JSS1JE FEE TC)T AL FEE(S) D1JE DATE D1JE 

$0 $0 

CI.A SS-SUl'ICLASS 

714- 7 ,J8000 

2 For printing on the patent front page, Hst 

(l) The names of up to 3 registered patent attorneys 
or agents OR, allematiwly, 

(2J The narne of a sjngle flr~n (havjng as a rnernber a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no narne is 
listed, no name will he printed. 

$9f)."J l li0l/2016 

Jason H. Vick 

Sheridan Ross, PC 

3 ______________ _ 

3. ASSIGNEE NAL'vlli AND RESIDENCE DATA TO BE PRINTED ON THE PATENr (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. lf an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

TQ DELTA LLC 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Austin, TX 

Please check the appropriate assignee category or categories (wi11 not be pdnted on the patent) : [J Indjvidual 0 Corporation or other private group entity O G-overnn1ent 

4a. The fc)l1owjng fee(s) are subrnitted: 

GZl Issue Fee 

0 Publication Fee (No small entity discount perrnitted) 

[) Advance Order - # of Copjes _________ _ 

5. Chang<: in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant assertrng small entity status. See 37 CFR l .27 

[) Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Pleas<: fi:rst reapply any previously paid isrne fre shown above) 

0 A check is enclosed. 

0 Paymrnl by credit card. Form PTO-2038 is attached. 

@ The director is 
overpay111ent, to 

authorized to charg_e the reguired fee(s), a.ny deficiency. or credits.any 
Account Number _J_9_-J_9JQ ______ ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entitv Status forms PTOiSB/15A and 15B), issue 
1ee payrnent in the rr1jcro entity arnount will not bt~ at the risk of appHcatjon abandonrrK:nt 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

_NOTE: Checking thjs box wHl be taken to be a notjfication of loss of entit1errK:nt to srnaH or rnicro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and l .33. See 37 CFR l.4 for signature requirements and certifications. 

Authorized Signature __ /J_a_s_o_n_H_._V_ic_k/ ______________ _ 

Typed or printed name __ J_a_s_o_n_H_. _V_i_c_k ______________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of 3 

0MB 0651-0033 

Date __ S_e~p_te_m_be_r_1_6~,_2_0_1_6 _____ _ 

Registration No. __ 4~5~2=8~5 ___________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COlvThlliRCE 
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IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confirmation No.: 3369 

Examiner: Alshack, Osman M 

SUPPLEMTNAL 
INFORNIA TION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IXl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

D To the best of applicants' belief, the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed _____ (Attorney Ref. No.----~ 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or mles to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in w'hich they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

!Zl 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subm1ss10n, because the information disclosure 
statemem submi1ted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlm:e months of the filing date of a national application other 1han a 

continued prosecution application under 37 CFR L53(d), or 

D Within three months of the date of entry into the national stage of an international application as set 

forth in 37 CFR l .49 l or 

D Before the mailing date of a first Office Action on the meriis. or 

D Before the mailing of a first Office ac!ion after the filing of a req l!est for cominued examination 1mder 

37 CFR Ul4. 

Although no fee is believed due. if any fee 1s deemed dl!e rn connection with this submission. please charge such 
fee to Deposit Accoum l 9-1970. 

37 CFR 1.97(c): The information disclosure statement transn!itted herewith is being filed after all the above 
conditions (37 CFR l .97(b)), but before the mailing date of one of the following conditions: 

( l) a final action under 3 7 C. FR. l.l l 3 or 
(2) a nmice of allowance under 37 C:.F.R. l.3 l Lor 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A C:e1tification (below) as specified by 37 C.F.R. l.97(e). Although no fee is believed due. if any 

fee is deemed due in connection with this submission. please charge such fee to Deposit Accol!nt l 9- l 970. 

OR 

D Please charge Deposit Account l 9-l 970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 

l. l 7(p) for submission of an info1ma1ion disclosure stawment. Please credit any overpayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
l.97(c). 

r:sJ This information Disclosure Statement includes a Certification (below·) as specified by 3 7 C .FR. 

l.97(e) 
AJ\s'D 

l6J Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 

Accol!nt 19-l 970 in the amount of$ l80.00 under 37 C.F.R. U 7(p). Please credit any overpayment or charge 
a,.'ly underpayment to Deposit Accol!nt l 9- l 970. Election to pay the fee should not be taken as an indication that 
applica,.'lt(s) cannot execute a certification. 

2 
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Certification (37 C:F.R. L97(e)) 

(Applicable only if checked) 

0 The undersigned ceitifies that: 

D Each item of infom1ation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counte11Jart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. ] .97(e)(J). 

D A copy of the communication from the foreign patent office is enclosed. 

OR 

!Ll No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a fi.)reign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infonnation contained in 

this lnfonnation Disclosure Statement was known to any individual designated in 37 C.F.R. l.56(c) 

more than three months prior to the filing of this statement. 37 C.FR 1.97(e)(2) 

Date: September 16. 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: --'-/-=--Ja=.::.'""''o"'"n'""'I=J'"'". -'\i"""'i"""ck='-1 _______ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 1 I of I 2 Attorney Docket Number 6936-5 7-PUS-CON-3 

U.S. PATENT DOCUMENTS 

initials* No. 1 Number-kind Code 2 ei,mowr,i 
Examiner I Cite I Document Number 

I 
Publication Daie 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, 1/Vhere 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T" 
Initials* No. 1 MM-00--YYYY Applicant of Cited Ur.es. Where 

Country Code3
; Number•; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title. Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No.' 

1 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for the District of Delaware (VVilmington); Civil Action No. 1 :13-cv-01835-RGA; Includes 
documents filed on June 27, 2016; Docket Nos., 229; (2 paqes) 

2 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. 2WIRE, INC.; U.S. District 
Court, for Hie District of Delaware (Wilmington); Civil Action No. 1 :13-cv-Oi 835-RGA; Includes 
documents filed on August 2 - Sept 14, 2016; Docket Nos., 230-236; (58 pages) 

3 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.: U.S. District Court, forthe District of Delaware (Wilmington); Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed on June 27, 2016; Docket Nos., 216; (2 paqes) 

4 Documents filed witt1 District Court Proceedin~1s for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington); Civil Action No. i: 13-cv-01836-
RGA; Includes documents filed from August 2 - August 23, 2016; Docket Nos., 217-219; (9 
pages) 

5 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZHONE TECHNOLOGIES 
INC.; U.S. District Court, for the District of Delaware (Wilmington): Civil Action No. 1 :13-cv-01836-
RGA; Includes documents filed from September 16, 2016; Docket Nos., 220; (2 pages) 

6 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et aL; U.S. District Court, for Hie District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed on June 27, 2016; Docket Nos. 235; 
(2 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whether or not cilation is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 2 I of I 2 Attorney Docket Number 6936-5 7-PUS-CON-3 

7 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ZYXEL 
COMMUNICATIONS INC. et al.; U.S. District Court, for the District of Delaware (Wilmington); Civil 
Action No. 1 :13-cv-02013- RGA; Includes documents filed from August 2, 2016 - September 
1, 2016; Docket Nos. 236-239; (11 pages) 

8 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; Li$ 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1 :14-cv-00954-RGA; 
Includes documents filed on June 27, 2016; Docket Nos., 82; (2 pages) 

9 Documents filed with District Court Proceedings for TQ DEL TA, LLC v. ADTRAN INC.; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 14-cv-00954-RGA; 
Includes documents filed from Aug. 2 - Sept. 1, 2016; Docket Nos., 83-86; (11 pages) 

10 Documents filed witt1 District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for U1e District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed on June 27, 2016; Docket Nos., 87; (2 pages) 

11 Documents filed with District Court Proceedings for ADTRAN INC. v. TQ DEL TA, LLC; U.S. 
District Court, for the District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
Includes documents filed from Aug. 2 - Sept 1, 2016; Docket Nos., 88-91; (11 pages) 

Examiner Date 
Signature Considered 

*EXAMINER: lnilial if reference is considered, whether or not cilaticm is in conformance and nol considered. Include copy of this 
form with next communication to applicant. 
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IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

In Re the Application of: 

Marcos C. Tzannes 

Serial No.: 14/159,125 

Filed: January 20, 2014 

Atty File No .. 6936-57-PUS-CON-3 

Entitled: "PACKET RETRANSMISSION AND 
MEMORY SHARING" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

) Group Art Unit: 2112 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Confirmation No.: 3369 

Examiner: Alshack, Osman M 

SUPPLEMTNAL 
INFORNIA TION DISCLOSURE 

STATEMENT 

Electronically Submitted 

The references cited on attached Form PTO-1449 are being called to the attention of the 

Examiner. 

IXl Copies of the cited non-patent and/or foreign references are enclosed herewith. 

D Copies of the cited U.S. patents and/or patent applications are enclosed herewith. 

D Copies of the cited l.J.S. patents/unpublished patent applications/patent application 

publications are not enclosed in accordance with 37 C.F.R. § l.98(a). 

D Copies of the cited references are not enclosed, in accordance with 37 C.F.R. § l.98(d), 

because the references were cited by or submitted to the U.S. Patent and Trademark Office in 

prior application Serial No. ______ filed _______ , which is relied upon for an 

earlier filing date under 35 U.S.C. § 120. 

IXl To the best of applicants' belief, the pertinence of the foreign-language references are 

believed to be summarized in the attached English translation/abstracts and/or in the figures, 

although applicants do not necessarily vouch for the accuracy of the translation. 

D Examiner's attention is drawn to the following related applications: 

• Serial No. ______ filed _____ (Attorney Ref. No.----~ 

D Other: 

Submission of the above information is not intended as an admission that any item is 

citable under the statutes or mles to support a rejection, that any item disclosed represents 
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analogous art, or that those skilled in the art would refer to or recognize the pertinence of any 

reference without the benefit of hindsight, nor should an inference be drawn as to the pertinence 

of the references based on the order in which they are presented. Submission of this statement 

should not be taken as an indication that a search has been conducted, or that no better art exists. 

It is respectfully requested that the cited information be expressly considered during the 

prosecution of this application and the references made of record therein. 

□ 

□ 

!Zl 

PEES 

37 CF'R 1.97(b): No fee is believed due in connection with this subm1ss10n, because the information disclosure 
statemem submi1ted herewith is satisfied by one of the following conditions CX" indicates satisfaction): 

D Within tlm:e months of the filing date of a national application other 1han a 

continued prosecution application under 37 CFR L53(d), or 

D Within three months of the date of entry into the national stage of an international application as set 

forth in 37 CFR l .49 l or 

D Before the mailing date of a first Office Action on the meriis. or 

D Before the mailing of a first Office action after the filing of a reql!est for cominued examination 1mder 

37 CFR Ul4. 

Although no fee is believed due. if any fee 1s deemed dl!e m connection with this submission. please charge such 
fee to Deposit Accoum l 9-1970. 

37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above 
conditions (37 CFR l .97(b)), but before the mailing date of one of the following conditions: 

( l) a final action under 3 7 C. FR. l.l l 3 or 
(2) a nmice of allowance under 37 C:.F.R. l.3 l Lor 
(3) an action that otherwise closes prosecution in the application. 

This Information Disclosure Statement is accompanied by: 

D A C:e1tification (oelow) as specified by 37 C.F.R. l.97(e). Although no fee is believed due. if any 

fee is deemed due in connection with this submission. please charge such fee to Deposit Accol!nt l 9- l 970. 

OR 

D Please charge Deposit Account l 9-l 970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 

l. l 7(p) for submission of an info1ma1ion disclosure stawment. Please credit any overpayment or charge any 
underpayment to Deposit Account 19-1970. 

37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 
l.97(c). 

r:sJ This information Disclosure Statement includes a Certification (below~) as specified by 3 7 C.F R. 

l.97(e) 
AJ\s'D 

l6J Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit 

Accol!nt 19-l 970 in the amount of$ l80.00 under 37 C.F.R. U 7(p). Please credit any overpayment or charge 
a,'ly underpayment to Deposit Accol!nt l 9- l 970. Election to pay the fee should not be taken as an indication that 
applica,'lt(s) cannot execute a certification. 

2 
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Certification (37 C:F.R. L97(e)) 

(Applicable only if checked) 

0 The undersigned ceitifies that: 

0 Each item of infomiation contained in this inforrnation disclosure st,,tement was first 

cited in any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(J). 

[Z] A copy of the communication from the foreign patent office is enclosed. 

OR 

D No item of information contained in this infom1ation disclosure statement was cited in 

a communication from a fi.)reign patent office in a counterpart foreign application, and, to the 

knowledge of the undersigned after making reasonable inquiry, no item of infonnation contained in 

this lnfonnation Disclosure Statement was known to any individual designated in 37 C.F.R. l .56(c) 

more than three months prior to the filing of this statement. 37 C.FR 1.97(e)(2) 

Date: September 16. 2016 

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: --'-/-=--Ja=.::.'""''o"'"n'""'I=J'"'". -'\i"""'i"""ck='-1 _______ _ 

3 

Jason H. Vick 
Reg. No. 45,285 
l 560 Broadway, Suite 1200 
Denver, Colorado 80202 
Telephone: 303-863-9700 
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Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 1 I of I 1 Attorney Docket Number 6936-5 7-PUS-CON-3 

U.S. PATENT DOCUMENTS 

initials* No. 1 Number-kind Code 2 ei,mowr,i 
Examiner I Cite I Document Number 

I 
Publication Daie 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, 1/Vhere 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T" 
Initials* No. 1 MM-00--YYYY Applicant of Cited Ur.es. Where 

Country Code3
; Number•; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title. Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No.' 

1 Official Action (including translation) for Korean Patent Application No. 10-2008-7024 792 dated 
July 26, 2016 (Attorney Ref. No. 6936-57-PKR) 

Examiner Date 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 
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Electronic Patent Application Fee Transmittal 

Application Number: 14159125 

Filing Date: 20-Jan-2014 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Filer: Jason Vick/Joanne Vos 

Attorney Docket Number: 6936-57-PUS-CON-3 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USO($) 1140 
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Electronic Acknowledgement Receipt 

EFSID: 26952598 

Application Number: 14159125 

International Application Number: 

Confirmation Number: 3369 

Title of Invention: PACKET RETRANSMISSION AND MEMORY SHARING 

First Named Inventor/Applicant Name: Marcos C. Tzannes 

Customer Number: 62574 

Filer: Jason Vick/Joanne Vos 

Filer Authorized By: Jason Vick 

Attorney Docket Number: 6936-57-PUS-CON-3 

Receipt Date: 16-SEP-2016 

Filing Date: 20-JAN-2014 

Time Stamp: 15:55:23 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1140 

RAM confirmation Number 091916INTEFSW00002642191970 

Deposit Account 191970 

Authorized User Joanne Vos 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

97206 

1 Issue Fee Payment (PTO-85B) ISSUE_FEE_PAYMENT.pdf no 1 
26903b641065Sdf2ea591981 0296981 ec4d 

8b9Sa 

Warnings: 

Information: 

244292 

2 IDS_ 14_US_Certified.pdf yes 5 
8a5ef3d9b3c1 0c3cf6fb22174cb935058201 

fc57 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 5 

Warnings: 

Information: 

106482 

3 Non Patent Literature PART_ 10_2WIRE.pdf no 2 
16bec6de5172932bf587b1 52a334367f6f6t 

480f 

Warnings: 

Information: 

2674645 

4 Non Patent Literature PART_l 1_2WIRE.pdf no 58 
d 5 69e4 3 71 02fc3 33 2 7 e2 7b3 b23 9 Se8a35 a9 

64202 

Warnings: 

Information: 

106120 

5 Non Patent Literature PART_ 1 0_ZHONE.pdf no 2 
cc08e11 b5ef71255851 b3d7761f3fab7d08 

a6a6 

Warnings: 

Information: 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 662 of 739

196463 

6 Non Patent Literature PART_l l_ZHONE.pdf no 9 
34224c342ae03be97a7befc11 f69b83c705( 

7931 

Warnings: 

Information: 

102289 

7 Non Patent Literature PART_ 12_ZHONE.pdf no 2 
50f6bda9e8e3d 1 c282fef6e 18004e4cc4c1 6 

9512 

Warnings: 

Information: 

106121 

8 Non Patent Literature PART_l l_ZYXEL.pdf no 2 
04b2894 7aaeda09b5b0d9dee8a51180c4a 

d2f127 

Warnings: 

Information: 

212423 

9 Non Patent Literature PART_ 12_ZYXEL.pdf no 11 
83e073240722060a4d 1702Sd4 7c269b3de 

bebd2a 

Warnings: 

Information: 

106274 

10 Non Patent Literature PART_8_ADTRAN.pdf no 2 
0a8ac0855 23ca6d d 3 a000 b7fd Sb 18e8bc84 

28ef1 

Warnings: 

Information: 

208820 

11 Non Patent Literature PART_9_ADTRAN.pdf no 11 
07a6e6a6cfd 3ed Of4e99cb 78222ee 7 4c5 71 c 

ad1b 

Warnings: 

Information: 

105835 

12 Non Patent Literature PART _6_ADTRAN_v_ TQD.pdf no 2 
d 03 2ba35 0fb8eef5 691 d cf4 2 9a4 54 3 bc6 799 

723e 

Warnings: 

Information: 
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208792 

13 Non Patent Literature PART _7 _ADTRAN_ v _ TQD.pdf no 11 
1 c69cf6b6d5d3bd 1 b2eafdd4cff9cfed56bb 

962e 

Warnings: 

Information: 

217414 

14 IDS_ 1 S_Foreign_Certified.pdf yes 4 
36f92a5a 1525b 120634c36e21 d946d3d3b6 

ea21d 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 4 

Warnings: 

Information: 

217900 

15 Non Patent Literature 
6936-57-PKR_OA_0?-26-2016. 

no 7 
pdf 

37fb403 8b9e64d 725 cS 629464 78c 4eca6 7 d 
cot71 

Warnings: 

Information: 

32401 

16 Fee Worksheet (SB06) fee-info.pdf no 2 
Sd826fc1ffc5d9158Sdb420ef518Sc8afc144 

e86 

Warnings: 

Information: 

Total Files Size (in bytes) 4943477 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

lrElE:= IISearch .Query ....................................................... ll°Bs .............. J!g~~~~~r JB ~!~~p ....... j 
11s1 ICJ1"14159125" I ~~P~UB;lr==J[OFF I ~~\5~01121 I 

11S2 i[103 il((Marcos) near2 (Tzannes)).INV. I USPAT; i~i[oFF ;2015;01121i 
I : I I USOCR 1. ................... ...1 i 11 : 14 : 

!S3 .2 !(retransmi$5resend$3)near3((packet !U&PGPUB;ioR ioN ;2015;01121i 
I I block group set package chunk)near3 I USPAT : : ; 12:19 : 
I i type)with(first original primary I : : ; : 
I ; second$3)same( (per latency) near2 I : : i : 
I ! low)same(identif$7 indicat$3 I : : ; : 
I i determin$3) I i i i i 
I S4 : 3 l(transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ; resend$3)with((packet block group set I USPAT : : ; 12:23 : 
I : ; package chunk)near3 type)with(first I : : ; : 
I : ; original primary second$3)same( (per I : : ; : 
I : ; latency)near3 low)same(identif$7 I : : ; : 
i : i indicat$3 determin$3) I : : i : 

I S5 . 13 I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I I resend$3)same((packet block group set I USPAT : : ; 12:24 : 
I ; package chunk)near3 type)same(first I : : ; : 
I i original primary second$3)same( (per I : : ; : 
I ; latency) near3 low)same(identif$7 I : : i : 
I i indicat$3 determin$3) I i i i i 
IS6 \117 l(transmi$5transceiv$3retransmi$5 !U&PGPUB;ioR ioN ;2015/01/21i 
I : ; resend$3)with(packet block group set I USPAT : : ; 12:27 : 
I : ; package chunk)with(first original I : : ; : 
I i i primary second$3)same( (per I i i i i 
I j I latency) near3 low)same(identif$7 I j j ! j 
i : i indicat$3 determin$3) I : : i : 

I S7 i O I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)with(packet block group set I USPAT : : ; 12:28 : 
I : i package chunk)with(first original I : : ; : 
I : ; primary second$3)same((per and I : : ; : 
I : ; latency) near3 low)same(identif$7 I : : i : 
I i i indicat$3 determin$3) I i i i i 

l[S8 i□;lS2 and S6 I U&PGPUB;i~i[oN i2015;01121i 
I i i I USPAT l ...................... ..! i 12:46 i 
I S9 . 3 i S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON i 2015/01/21 i 
I ; retransmi$5 resend$3)same(packet I USPAT : : ; 12:54 : 
I ; block group set package I : : ; : 
I ; chunk)same(first original primary I : : ; : 
I ; second$3)same( (per latency) near3 I : : ; : 
I i low)same(identif$7 indicat$3 I : : ; : 
I i determin$3) i i i i i 

!s10 17 ,S2and(transmi$5transceiv$3 ,U&PGPUB;,OR 'oN ·2015/01/21, 
I retransmi$5 resend$3)same(packet USPAT 12:55 
I block group set package 
I chunk)same(first original primary 

I,,,,, second$3)and((per latency)near3 
low)same(identif$7 indicat$3 
determin$3) 

EASTSearchHistory.14159125_AccessibleVersion.htm[9/26/2016 5:20:52 PM] 
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I S11 32 ! (transmi$5 transceiv$3 retransmi$5 I,, UU&SPPGATPUB; !,_ OR !,',,,,,,_ ON !, 2
12

0~_
5
5
6
/01/21 :,_ , ! resend$3)with(packet block group set 

i i package chunk)with(first original i i ! i 

I,,',,,,, 

812 

! primary second$3)and((per and I i I I 
! latency)near3 low)same(identif$7 ! : : ; : 

.................. i ind i cat $3. det erm i n$3 l.. ........................................ i ......................... : ........................ : ................... i .......................... : 
: 17 l(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 

i i ! resend$3)with((packet block group set I USPAT i i ! 13:08 i 

I I 1~i~;;;~[fi,J~::~i~~~!ncy)near3 1 I I I I 
! ............. ' ................... !low) ................................................................................. 1 ......................... ' ......................... ' ................... ' .......................... ' 

1

813 

1

13 

1 ~a*f ~~? l:?f ~~;; ir~t~i~:; 1 ~~~Br I ON 1 ;~\

5

;

01121 

I 

I : i indicat$3 determin$3)and((per and I : : ! : 
I : i latency)near3 low) I : : ! : !f47r~=]r ("2004/ 01.79494") .. URPN ................................. .JIUSPAT .......... 1~~ ~~\5~ 01 /21 1 

I S15 : 1 ! S14 and(transmi$5 transceiv$3 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : i retransmi$5 resend$3)with(packet block! USPAT : : ! 13:20 : 
I : i group set package chunk)with(first I : : ! : 
I : ! original primary second$3)and((per I : : i : 
I : ! latency)near3 low)same(identif$7 I : : i : 
I : ! indicat$3 determin$3) I : : ! : 

I S16 i 4737 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON ! 2015/01/21 i 
I : ! resend$3)with(packet block group set I USPAT : : ! 13:38 : 
I : ! package chunk)with(first original I : : ! : 
i : i primary second$3)with(identif$7 I : : ! : 
I : ! indicat$3 determin$3) and( (per error I : : ! : 
I : i latency)near3 low) I : : ! : 

I : ! resend$3)with(packet block group set I USPAT : : ! 13:39 : 
r7 r4538 I (1ransmi$5 transceiv$3 retransmi$5 I U&PGPUB;!□R :□Ni 2015/01/21 i 

l_l_lfl~~I:!i~;E1;1\~td~~~:;~ _I _I_I_I _I 
l[S18 111496 l[(low-per low adj per) I ~~p~UB;lr:==JION I ~~~ib01/21 I 
i[st 9 i[32050 il(low-latency low adj latency) I U&PGPUB; i~i10N i 2015/01/21 i 
I i ! I USPAT l. ..................... .J ! 13: 40 i 

i[S20 il41 i[S18 and S19 i ~~p~UB; ir==_ilON i ~~~ib01 /21 i 

l[S21 i~lS17 and S20 I U&PGPUB;i~~2015/01/21i 
I l. ............. J I USPAT l .................... ____:L .............. J 13:41 i 
I S22 i 35 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)same(packet block group set I USPAT : : ! 13:47 : 
I : ! package chunk)same(first original I : : i : 
I : ! primary second$3)and(identif$7 I : : i : 
I : ! indicat$3 determin$3)same((per and I : : ! : 
I : ! latency) near3 low) I : : ! : 

I S23 : 129 i(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : ! resend$3)with((packet block group set I USPAT : : ! 13:50 : 
i : i package chunk)near3 type)near3(first I : : ! : 
I : ! original primary second$3)with(buffer I : : ! : 
I : ! stor$3 memory)with(identif$7 indicat$3 I : : ! : 
I : ! determin$3) i : : i : 

il&o4 ir71 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i~R ilON i 2015/01/2t 
I : ! resend$3)with((packet block group set I USPAT : : ! 13:51 : 
i ; ~ \ ; ; ~ ; 
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I package chunk) near3 type) near(first i 
! original primary second$3)with(buffer I 
! stor$3 memory)with(identif$7 indicat$3 ! 

, , ! determin$3) ! , , , , 

I S25 i,,,',,,, 24 ! (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i,,,',,,, ON i 2015/01/21 i 
! ! resend$3)with((packet block group set i USPAT : i 13:52 : 
I ! package chunk) near type) near(first I j I,,_ I,, 

! ! original primary second$3)with(buffer ! : 
I : I stor$3 memory)with(identif$7 indicat$3 I : : ! : 
i i i determin$3) i i i i i 

I S26 i 39 I (transmi$5 transceiv$3 retransmi$5 I U&PGPUB;i OR i ON i 2015/01/21 i 
I : i resend$3)near2((packet block group set! USPAT : : ! 13:58 : 
I : i package chunk frame) near2 I : : ! : 
I : ! type)near2(first original primary I : : ! : 
I : ! second$3)with(buffer stor$3 I : : i : 
I : ! memory)with(identif$7 indicat$3 I : : ! : 
I i ! determin$3) I i i ! i 

1[~.7-..... i!.1 

................ 1[~~.5-.5-~~~.~.6-~:).~.:: ...................................................... i ~~p~~~;.i[~~··················i[~~~ ......... i ~~ ~:; 01 

/ 

21 

. 
IrS28 :□![(14/075194).APP. I U&PGPUB;:~:rOFF i 2015/01/21: 
i i i I USPAT l .................... ...! ! 14:29 i 
i[S29 !Dil(14/081469).APP. I U&PGPUB;i~iroFF i 2015/01/21 i 
i i i I USPAT l .................... ...! ! 14:31 i 
I S30 i 4 i S2 and (transmi$5 transceiv$3 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! retransmi$5 resend$3)with((packet I USPAT : : i 14:33 : 
I : ! block group set package chunk I : : ! : 
I : ! frame)near3 type)with(first original I : : ! : 
I : I primary second$3)with(buffer stor$3 I : : ! : 
I : ! memory)with(identif$7 indicat$3 I : : ! : 
I i ! determin$3) i i i i i 

i1S31 i[20962 ilpacket near2 identifier i ~~~B;id[ON i ~~1;~0112,j r :□9 iS31with(transmi$5transceiv$3 IU&PGPUB;i□R i□N !2015/01/21i 
I : ! retransmi$5 resend$3)with((packet I USPAT : : ! 14:51 : 
I : i block group set package chunk I : : ! : 
I : ! frame)near3 type)with(first original I : : ! : 
I i ! primary second$3) I i i ! i 
I S33 i 389 i (transmi$5 transceiv$3 retransmi$5 I U&PGPUB; i OR i ON i 2015/01/21 i 
I : ! resend$3)with((packet block group set I USPAT : : i 14:57 : 
I : ! package chunk frame)near2 I : : ! : 
I : ! type) near2(identif$7 indicat$3 I : : ! : 
I : ! determin$3)with(buffer stor$3 I : : i : 
! ............ .! ................ J memoryt ................................................................... 1 ........................ J ........................ .! ................... ! ......................... .! 
IIS34 :1129524 !'(Quality near2 Service OOS) I U&PGPUB; :~~ 2015/01/21: 
i i i i USPAT l ..................... J ................. J 15·00 i 

i1~5i1~~ ie:d~4 i ~~~~,ieie i I~'~0'1~1i 
IEJ~ ~~~~'.~:~t;;%~e:~).i~=a~~1~!~-~-:.:~~~ ..... .J ~~P~~~'.J~EJ ~~~g~~-~-~~-~J 
I S37 : 1301 i(transmi$5 transceiv$3 retransmi$5 I U&PGPUB;: OR : ON ! 2015/01/21: 
I : !resend$3)with((packetblockgroupset !USPAT : : !15:06 : 
I : ! package chunk frame)near3 I : : i : 
I : i type)with(identif$7 indicat$3 I : : ! : 
I : i determin$3)with(buffer stor$3 I : : ! : 

! ............ : ................ ..! memory) .................................................................... ..1 ......................... : ........................ : ................. ..! .......................... : 

11.~~ .... 1r~.5-............. 11.~~ .. ~~.~ .. ~~······························································ 1 ~~p~~.~~ 1r==1r~.~············ 1~~~i;~~:.~.
1

1 
IIS39 1184 ll(Quality near2 Service OOS)same(low IIU&PGPUB; !IOR !ION 12015/01/211 
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I high)near3(delay late$3)same((error I USPAT l 16:20 
! data bit loss)near2 rate)same(identif$7 I i 

! indicat$3 determin$3)and(transmi$5 I I,,,,,_ 

i transceiv$3 retransmi$5 i 
I resend$3)with(packet block group set I 
! package chunk) near2(video voice data ! : : i : 

__________________ i information. bit $1 ) __________________________________________________ I ----------------------·--: ________________________ : __________________ i --------------------------: 
: 7 ;(Quality near2 Service QOS)same(low I U&PGPUB;: OR : ON ! 2015/01/21: 
: ! high)near3(delay late$3)same((error I USPAT : : ! 16:31 : 
: ! data bit loss)near2 rate)same(identif$7 I : : ! : 
: i indicat$3 determin$3 I : : i : 
: I I D)same(transmi$5 transceiv$3 I : : ! : 
: ! retransmi$5 resend$3)with(packet block! : : ! : 

I : ! group set package chunk)near2(video I : : ! : 
I : i voice data information bit$1) I : : i : 

IrS41 :□![(10/696507).APP. I U&PGPUB;:~:rOFF i 2015/01/21: 
i i i[ i USPAT l""""""""""__j 1

17·01 i 

iEJci~i~~~idr:l;~1i~o1121· 
I S43 4 !(Quality near2 Service I U&PGPUB;: OR : ON i 2015/01/21: 
I !OOS)with(identif$7indicat$3 !USPAT : : !17:14 : 
I i determin$3)with(packet block group set I : : ! : 
I ! package chunk) near2(video voice data I : : ! : 
I i information bit$1 )same(low I : : ! : 
I i high)near3(delay late$3)same((error I : : ! : 
I i data bit loss)near2 rate) I : : i : 

I S44 : 201 i (Quality near2 Service I U&PGPUB;: OR : ON i 2015/01/21: 
I : ! QOS)with(identif$7 indicat$3 I USPAT : : ! 17:16 : 
I : ! determin$3)with(packet block group set I : : i : 
I : ! package chunk) near2(video voice data I : : ! : 
I : ! information bit$1 )same(low high delay I : : ! : 
I : i late$3)same( ( error data bit loss) near2 I : : ! : 

! ............. ! ................... :rate) .............................................................................. j ......................... ! ......................... ! ................... '. .......................... ! 
i'S45 !12524 !I714/748.ccls. i U&PGPUB; i~~ 2015/01/21 i 
i i i I USPAT l .................... ...11... .............. J 17"31 i 
i[546 ;1967 1,714/749.ccls. i US-PGPUB; i~ i[ON i 2015/01/21 i 
i i i I USPAT l ...................... ..l i 17" 31 i 
11547 ;□;1544 and 545 i US-PGPUB; i~ i[ON i 2015/01/21 i 
i i i I USPAT l ...................... ..l i 17"32 i 
i[548 i□i[544 and 546 i US-PGPUB; i~ i[ON i 2015/01121 i 
i i i[ I USPAT ( .................... ___! i 17"32 i 
i S49 i 16 i (''20010025239" I "20030133462" I I U&PGPUB; i OR i OFF ; 20~ 5/01 /21 i 
I : i "20040072541" "20050141480" I USPAT; : : i 17:34 : 
I i i "20060002465" "20060095944" I USOCR i i i i 
I : i "20060168133" "20010009015" I : : i : 
I : i "20010211339" "20080101476" I : : i : 
I : i "20080225983" "20090034610" I : : i : 
I j ! "6856756" I "7292553" I "7706384" I I j j ! j 
i i i "7782779") PN i i i i i 

I□□ f ~i~~=~ ~l~ ;;E;:~~~~~~rui ~~"'iD□ ;~1;~01121.i 
l[S51 :[185383 i[packet$1 near2 $2transmi$5 I U&PGPUB; :~~ 2015/01/22: 
i i i[ i USPAT l ..................... J ................ J 09·06 i 

r54 r7 i (Quality near2 Service ' US-FGPUB; inR r i 2015/01 /22i 
I : i QOS)same((packet block group set USPAT : : i 09:09 : 
I j ! payload frame) near2 j j ! j 
I : i type)same(identif$7 indicat$3 : : ! : 
i ; ~ ; ; ~ ; 
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I determin$3)same(video voice data i 
! information bit$1 )same(low high delay i 

, ! late$3)same( ( error data bit loss) near3 I , , , , 
, __________ j __________________ ! rat e) --------------------------------------------------------------------------------! ______________________ j ______________________ j ___________________ i ________________________ __: 
l[S55 :f6s7[S51 and S54 I U&PGPUB; :!OR--i[aj-7 2015;01122: 

i l ______________ J ! USPAT l"""""""""""'l"""""""j 09:09 i 
i[ss6 ifi?7[S51 same S54 I U&PGPUB;i~i[oN i 2015;01122i 
I l .............. J I USPAT l ...................... J ! 09:09 i 
I S57 . 1 i (Quality near2 Service QOS)same(first I U&PGPUB; i OR i ON i 2015/01/22i 
I ! original primary)near3((packet block I USPAT : : i 09:24 : 
I ! group set payload frame)near2 I : : i : 
I ! type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(video voice data I : : ! : 
I I information bit$1 )same(low high delay I : : ! : 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! """""""""! rate)""""""""""""""""""""""""""""""""""""""'" I"""""""""""'":"""""""""""":"""""""""!""""""""""""": 
I S58 6 i (Quality near2 Service QOS)and(first I U&PGPUB;! OR : ON i 2015/01/22! 
I ! original primary)near3((packet block I USPAT : : i 09:27 : 
i ! group set payload frame)near2 i i i ! i 

I I ~f o~~~f !\1;~1~~f !il;;ig;•~elay I . . I . 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! __________________ ! rate) _______________________________________________________________________________ I _________________________ : ________________________ : __________________ ! __________________________ : 
I S59 15 ! (Quality near2 Service QOS)and(first I U&PGPUB;i OR : ON ! 2015/01/22! 
I i original primary)with((packet block I USPAT : : i 09:27 : 
i i group set payload frame)near2 i i i i i 

I I~{~~~~! !l!;~1~~f !il~;;ig;•~elay I I I I I 
I ! late$3)same( ( error data bit loss) near3 I : : ! : 
! ................... ! rate) ............................................................................... 1 ......................... : ......................... : ................... ! .......................... : 
I S62 : 19 ! (first original primary)near2((packet I U&PGPUB;: OR : ON ! 2015/01/22: 
I : ! block group set payload frame)near2 I USPAT : : ! 09:42 : 
I : I type)near2(identif$7 indicat$3 I : : ! : 
I : ! determin$3)and(Quality near2 Service I : : ! : 
I : ! QOS)same(video voice data information I : : ! : 
I : i bit$1 )same(low high delay I : : ! : 
I : ! late$3)same( ( error data bit loss) near3 I : : i : 
I _____________ : __________________ ! rate) ________________________________________________________________________________ ! _________________________ : _________________________ : ___________________ ! __________________________ : 
l[S63 1!1250 l[H04L1/1809.cpc. I ~~P~UB;lr:==J!ON I ~~~;6011221 

i[S64 i[2991 i[H□4L 1/ 1812 cpc i ~~~B; ir:==i[ON i ~~1;601122j 
l[S65 i[2252 i[H04L1/1887.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! I USPAT l. .................... _J ! 09: 51 i 

l[S66 i[1569 ilH04L1/1819.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! i USPAT l .................... ...J i 09:51 i 

l[S67 i[2107 ilH04L2001/0093.cpc. I U&PGPUB;i~i[oN i 2015;01122i 
I i ! i USPAT l .................... ...J i 09:51 i 

il~71J[3□61 il~04L1~5~~1 ~~ i ~~~LIB; j[~~ J[ON i ;~1g~ ~1122j 

11.~~~-----1r~ ________________ 11.~~--~~-~--~~-------------------------------------------------------------- 1 ~~p~~-~~ 1r~-~-----------------1r~-~------------ 1 ~~~g~ ~~:-~~1 

l~IEJ~~IB~~I 
!r--:1 ii 'I 'I 
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![S75 :□llS54 and S66 I U&PGPUB;l!OR :~ 2015/01/22! 
I i I I USPAT i l _______________ J 10:04 i 

iEJDl'°4. and.S37 j ~~~B;ir=JE=7 ~~1~01/22i 

il:~Jr11 ~~·······i;:o4L~~3~~~pc i ~~~B;ie JrON i ~~11~~1122j 
11_~~~----1r ~~~~--------11_:~-~-~~-:~-~~:-~-~:~:-~-------------------------------------------------1 ~~p~~-~~ 1e: _________________ 1r~-~------------ 1 ~~ ~ 15~ ~:~-~~ 1 

11S79 101S54 and S77 I ~~p~UB;1r==1[0N l~~\5~01/221 

i S83 : 457 i packet$1 near2 $2transmi$5 I U&PGPUB;j OR : OFF i 2015/01/22: 
I : I with(second$3 near2 I USPAT : : j 11 :44 : 
I : i packet)with(stor$3 retain$3)with(buffer I : : j : 

! ------------_] -----------------'. memory)__-------------------------------------------------------------------- I ------------------------ j ------------------------] ----------------- i ------------------------ j 
lS34 'Do; packet$1 near2 $2transmi$5 I U&PGPUB;:□R rFF I 2015/01/22! 
I : ! with(second$3 near2 I USPAT : : j 11 :45 : 
I : j packet) near2( stor$3 I : : i : 

I ------------: ----------------- j retain$3) near2(buffer--memory) ------------------__! -------------------------: ------------------------: ----------------j --------------------------: 

ILJ□ ~:=~:~~Ei~~~~~~r::,~:~o:::)J ~~~B;l□r:J ~~1;;011221 

I S89 1 l(Quality near2 Service I U&PGPUB;: OR : ON j 2015/01/22! 
I j QOS)with(identif$7 indicat$3 I USPAT : : j 13:40 : 
I j determin$3)with((packet block group I : : j : 
I j set)near type)near(second$3)and(video I : : j : 
I j voice data information bit$1 )same(low I : : j : 
I i high delay late$3)same((error data bit I : : j : 
I i loss) near2 rate) I : : i : 

1S9o 393 !"5524116" "5663910" "5898698" !U&PGPUB;ioR . i2015/01/22i 
I l "5983382" "6098188" "6775320" I USPAT i i 17:51 i 
I ; "6778589" "6337877" "6496481" I : 
I i "6707822" "6778596" "6826589" I : 
I I "1200192" "7164654" "7174493" I : 
I l"1519124""7600112""7657818" I : 
I I "7764595" "7782758" "7831890" I : 
I I "7844882" "7836381" "8074138" I : 
I l "8149904" "8276048" "8335956" I : 
I l"84o7546""8468411""8495473" I : 
I l "8595577" "8601126" "8645784" I : 
I __________________ ; 200110014952 ________________________________________________________ __1 ________________________ I ________________________ , __________________ J _________________________ , 

I S92 33 l("5524116" I "5663910" I "5898698" I I U&PGPUB; OR ON ! 2015/01/22: 
I !"5983382" "6098188" "6775320" !17:55 : 
I i "6778589" "6337877" "6496481" 
I I "6101822" "6778596" "6826589" 
I I "1200192" "7164654" "7174493" 
I I "1519124" "7600112" "7657818" 
I ; "7764595" "7782758" "7831890" 
I 1"7844882" "7836381" "8074138" 
I ; "8149904" "8276048" "8335956" 
I i "8407546" "8468411" "8495473" 
I I "8595577" "8601126" "8645784" , 
I ! 2001/0014962").PN. I 
I S94 13 ("20020087710" "20020126675" I U&PGPUB; OR 
I "20020154600 " "20030067877 " I USPAT 
I "200310076870" "20040114535" 1 

I "2004; 0148552" " 20040196786 " 1 

I "20040203455" I " 20050180323" I " 
I 20060092811 " I "200610236045 " I 

ON 2015/01/22: 

18 01 i 
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ir ............. 11 .................. 1r:: ~~~~~~ ~~~~~·· .. 1.1 •• •• ~~~ b~~~~~~~ .. ·; .. 1PN .... ll ......................... 11 ......................... 11 .................. 11 .......................... 1 

l[S95 :~;[S92 or S94 I U&PGPUB;i~~ 2015/01/22! 
i t .............. .Jl I USPAT t ..................... J ................ J 18·03 i 

i[S96 ir= i[S93 and S95 i ~~~B;ir=i10N i ~~1~01122j r i□o i S95 and ( Quality near2 Service I U&PGPUB; i□R ilON i 2015/01/22: I : ! 00S)and((packet block group set I USPAT : : i 18:06 : 
I i I payload frame)near2 I i i i i 
I j i type)same(identif$7 indicat$3 I j j ! j 
I i i determin$3) i i i i i r i□1 i S95 and (Quality near2 Service I U&PGPUB;i□R ION i2015/01/22i 
I : i 00S)and((packet block group set I USPAT : : ! 18:11 : 
I : ! payload frame)near5 I : : ! : 
I : i type)same(identif$7 indicat$3 I : : ! : 
I : i determin$3) i : : i : r i□7 i (packet adj transfer adj mode adj i U&PGPUB;i□R i[ON i2015/01/22i 
I : pransmission adj convergence PTM-TC I USPAT : : ! 19:13 : 
I i ! PTMTC PTM adj TC) i i i i i 

i[S100 i[1614 i[714/776.ccls. i ~~P~UB;ir=_i[OFF i ~~~i~01/23i 

![S101 i[185383 llpacket$1 near2 $2transmi$5 I U&PGPUB;i~i[oN i 2015/01/23i 
I i i i USPAT l .................... ...J i 10:25 i 

I S102 i 107 I (Quality near2 Service I U&PGPUB; i OR i ON ; 2015/01/23i 
I : i QOS)same((packet block group set I USPAT : : i 10:25 : 

I I I ~i?~ti1~;~1~~~iil~;;ii~·~.1ay I I I I I 
I : ! late$3)same( ( error data bit loss) near3 I : : ! : 

! ............. : .................. !rate) ............................................................................... I ......................... : ........................ : .................. i .......................... : 
IIs103 :~Is101 and s102 I U&PGPUB;:~~2015/01/23: 
i l .............. .J i USPAT l ..................... J ................. J 10 · 25 i 

i[S104 i□;1s100 and S102 i U&R3PUB;i~ i[ON i 2015/01/23i 
i i i i USPAT 1 .................... ...1 t 10-26 i 

i[s105 i□;1s100 and s103 i U&R3PUB;i~ i[ON l2015/01123i 
i i i I USPAT l ...................... ..l i 10·26 i 

is106'0 is10oand(Qualitynear2Service !U&PGPUB;ioR ioN i20~5/01/23i 
I i QOS)and((packet block group set I USPAT : : ! 10:26 : 
I i payload frame) near2 I : : i : 
I ! type)same(identif$7 indicat$3 I : : ! : 
I i determin$3)same(video voice data I : : ! : 
I ! information bit$1 )same(low high delay I : : i : 
I ! late$3)same( ( error data bit loss) near3 I : : i : 
I .................. i ratet ............................................................................ .J ........................ .! ........................ .! .................. j ......................... .! 
I S107 : 368 ! (packet block frame set I U&PGPUB;: OR : ON i 2015/01/23: 
I : ! group)near3(second$3 next another I USPAT : : ! 14:33 : 
I : ! other)with(stor$3 retain$3 I : : ! : 
I : i accumulat$3)with(buffer memory I : : i : 
I : ! storage)with(retransmi$5 re-transmi$5 I : : ! : 
I : i resend$3 re-send$3) I : : i : 

I S108 i 79 i (packet block frame set I U&PGPUB; i OR i ON ! 2015/01/23i 
I : i group)near3(second$3 next another I USPAT : : ! 14:34 : 
I : i other)with(stor$3 retain$3 I : : ! : 
I : ! accumulat$3)with(buffer memory I : : i : 
I : ! storage)near2(retransmi$5 re- I : : i : 
I i i transmi$5 resend$3 re-send$3) I i i i i 

IIs109 ir wpacket block frame set ilU&PGPUB; iI0R iI0N i 2015/01/231 
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i group)near3((second$3 next another I USPAT l 14:34 
I other) near2 type)with( stor$3 retain$3 I I,, 

I accumulat$3)with(buffer memory I 
I : I storage) near2(retransmi$5 re- I : : i : 
I i i transmi$5 resend$3 re-send$3) I i i i i r 10 r32 I (head$3 field portion sector)with(packeti U&PGPUB; i□R ION i 2015/01/23i 
I : I block frame set group)near3(second$3 I USPAT : : j 14:39 : 
I ! j next another other)with(identif$7 I ! ! j ! 

! """""'"I """""""""I ~~~~~=~!~1$e~~~:~~~~;:~~~~e~~;;)mi$
5 

__ I """""""""""'"I """"""""""""I """"""""" I """""""""""""I 
!s111 93 !(head$3fieldportion !U&PGPUB;:OR :ON j2015/01/23: 
I j sector) near3(packet block frame set I USPAT : : j 14:50 : 
I j group)near3(second$3 next another I : : j : 
I j other)with(identif$7 indicat$3 I : : i : 
I j determin$3)with(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S112 16 j (head$3 field portion sector)with(packetl U&PGPUB;i OR i ON i 2015/01/23i 
I j block frame set group)near3((second$3 I USPAT : : j 14:52 : 
I j next another other) near2 I : : j : 
I i type)with(identif$7 indicat$3 I , , j , 
I I determin$3)with(retransmi$5 re- I : : j : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S113 22 i (head$3 field portion sector)with(packetl U&PGPUB;i OR i ON i 2015/01/23i 
I I block frame set group payload I USPAT : : j 15:07 : 
I i stream)with((second$3 next another I : : j : 
I j other)near2 type)with(identif$7 I : : i : 
I j indicat$3 determin$3)with(retransmi$5 I : : j : 
I i re-transmi$5 resend$3 re-send$3) I i i i i 
Is114:44 j(head$3fieldportionsector)and(packet!EPO;JPO ioR ioN i2015/01/23i 
I : j block frame set group payload I : : j 15: 10 : 
I : j stream)and(second$3 next another I : : j : 
I : i other type)and(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S115, 41 i (head$3 field portion sector)and(packet I EPO; JPO i OR i ON i 2015/01/23i 
I j block frame set group payload I : : j 15: 11 : 
I j stream)and(second$3 next another I : : j : 
I j other type)same(identif$7 indicat$3 I : : i : 
I j determin$3)and(retransmi$5 re- I : : j : 
I i transmi$5 resend$3 re-send$3) I i i i i 
I S116 : 40 j (head$3 field portion sector)and(packet I EPO; JPO i OR i ON i 2015/01/23i 
I : j block frame set group payload I : : j 15: 11 : 
I : j stream)same(second$3 next another I : : j : 
I : i other type)same(identif$7 indicat$3 I : : j : 
I : j determin$3)and(retransmi$5 re- I : : j : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S117 , 38 i (head$3 field portion I EPO; JPO i OR i ON i 2015/01/23i 
I j sector)same(packet block frame set I : : j 15: 11 : 
I j group payload stream)same(second$3 I : : j : 
I j next another other type)same(identif$7 I : : i : 
I j indicat$3 determin$3)and(retransmi$5 I : : j : 
I i re-transmi$5 resend$3 re-send$3) I i i i i 
I S118 : 33 j (head$3 field portion I EPO; JPO i OR i ON i 2015/01 /23i 
I : j sector)same(packet block frame set I : : j 15: 11 : 
I : j group payload stream)same(second$3 I : : j : 
I : i next another other type)same(identif$7 I : : j : 
I : I indicat$3 determin$3)same(retransmi$5I : : j : 
i : i re-transmi$5 resend$3 re-send$3) I : : i : 

i1s1 19 i.1107 i (head$3 field portion sector)and(packet I USOCR; i.nR i.lON i 2015/01 /23i. 
I : i block frame set group payload I FPRS; : : i 15: 15 : 
\ l ~ t l l ~ l 
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i stream)and((second$3 next another I DERWENT·! 
! other)near2 type)and(identif$7 i I BM TDB 'i 

, ! indicat$3 determin$3)and(retransmi$5 I - ! , , , 
i I re-transmi$5 resend$3 re-send$3) I i i i i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

Is120 10 l(head$3fieldportion !USOCR; :OR :ON !2015/01/23: 
I ! sector)same(packet block frame set I FPRS; : : ! 15: 15 : 
I ! group payload stream)same( (second$3 I DERWENT;: : ! : 
I i next another other) near2 11 BM_ TDB : : ! : 
I I type)same(identif$7 indicat$3 I : : ! : 
I ! determin$3)same(retransmi$5 re- I : : ! : 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S121 : 57 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I : i sector)same(packet block frame set I USPAT : : ! 12:11 : 
I : i group payload stream)same( (second$3 I : : i : 
I : I next another other) near2 I : : ! : 
I : ! type)same(count$3 identif$7 indicat$3 I : : i : 
I : ! determin$3)same(retransmi$5 re- I : : ! : 
I : i transmi$5 resend$3 re-send$3) I : : i : 

I S122: 27 ! (head$3 field portion sector)with(packetl U&PGPUB;: OR : ON ! 2015/01/26: 
I : i block frame set group payload I USPAT : · ! 12:33 : 
I : ! stream)with((second$3 next another I : ! : 
I : ! other)near2 type)with(count$3 identif$7I : ! : 
i : i indicat$3 determin$3 I : i : 
I : ! control$3)same(retransmi$5 re- I : , ! : 
I i i transmi$5 resend$3 re-send$3) I i i i i 

r23 r718 I (head$3 field portion sector)with(packeti U&PGPUB;:□R rN i 2015/01/26: 
I : ! block frame set group payload I USPAT : : i 12:33 : 
I : ! stream)with((second$3 next another I : : ! : 

! _____________ I ___________________ I ~~~i~~t~~a~~tt~~~/~1h~~~~;~l~;)identif$7I _________________________ I _________________________ I ___________________ I __________________________ I 
11S1241158403 I (retransmi$5 re-transmi$5 resend$3 re-I U&PGPUB;!□R :LJN ! 2015/01/26: 
I : i send$3)with(packet block frame set I USPAT : : ! 12:35 : 
! ____________ _: ________________ J group_payload_ stream) ______________________________________ I ________________________ J ________________________ _: ___________________ i _________________________ _: 

I1S125 i~,S123 with S124 I U&PGPUB;i~~ 2015/01/26! 

i l"""""""J I USPAT l"""""""""""'J"""""""'J 12-35 i 
i[S126 i!257,~23 same S124 i U&PGPUB;i~ i[ON I 2015/01/26; 
i l""""""""J I USPAT l"""""""""""__j i 12-35 i 
i[s127 i[1 es 1,~ 23 and s124 i U&PGPUB; i~ i[ON I 2015101126i 
i i i I USPAT l"""""""""""__j i 12-35 i 
i S128 '25 i (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;i OR i ON i 20~5/01/26i 
I ! send$3)with(packet block frame set I USPAT : : ! 12:42 : 
I ! group payload stream)same(head$3 I : : ! : 
I i field portion sector)with(packet block I : : ! : 
I ! frame set group payload I : : ! : 
I ! stream)with((second$3 next another I : : i : 
I ! other) near2 type)with( count$3 identif$7I : : i : 
I i indicat$3 determin$3 control$4) I i i i i 

I S129 27 ! (retransmi$5 re-transmi$5 resend$3 re-! U&PGPUB;i OR i,,,',,,,,,, ON i 2015/01/26i 
! send$3)same(head$3 field portion I USPAT : i 12:43 : 
! sector)with(packet block frame set I : i i 
! group payload stream)with((second$3 I : i i 
! next another other) near2 I j I ! 
i type)with(count$3 identif$7 indicat$3 I : : ! : 

________________ j determin$3_ control$4)__ ______________________________________ I------------------------ j ________________________ ] _________________ i ------------------------ j 
77 (retransmi$5 re-transmi$5 resend$3 re- U&PGPUB; OR ON 2015/01 /26! 

send$3)same2(head$3 field portion USPAT 12:46 !,,,,,,,,,,, sector)with(packet block frame set 
group payload stream)with((second$3 
next another other two) near2 
type)with(count$3 identif$7 indicat$3 
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!L----------j! -----------------ildet erm i n$3 _ cont rol$4) ---------------------------------------- IL--------------------- J! ------------------------J! ----------------- !L---------------------- j 
I S131 i 98 i(head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26! 
I j i sector) near2(packet block frame set I USPAT j j ! 13:22 j 
I : i group payload stream)near2((second$3 I : : i : 
I : ! next another other) near2 I : : ! : 
I : I type)near2(count$3 identif$7 indicat$3 I : : j : 
I i i determin$3 control$4) I i i i i 

1~r=_Jl~~~~--~-~~---~~-~-~---------------------------------------------------------i ~~~~~~'._ir==JEJ ~~;~~-~-~-~-~~-i 
1S133:1 l(head$3fieldportion IEPO;JPO :OR :ON j2015/01/26: 
I : j sector) near2(packet block frame set I : : j 13:32 : 
I : j group payload stream)near2((second$3 I : : j : 
I : i next another other) near2 I : : j : 
I : ! type)near2(count$3 identif$7 indicat$3 I : : j : 
i : i determin$3 control$4) I : : i : 

I S134 i 76 i (head$3 field portion sector)and(packet I EPO; JPO i,,,',,, OR i,,,',,, ON i 2015/01/261 I : j block frame set group payload I i 13:33 : 
I : j stream)and(second$3 next another I i i 
I i i other type)and(count$3 identif$7 I l i 
I i indicat$3 determin$3 I I,,,_ . 

I ! control$4)and(retransmi$5 re-transmi$5I 
I , i resend$3 re-send$3) I , , , , 

I S135. 74 I :~:i?;:1i~~:111

)~:df(s~;n~~3 i EFD; JFD I,,,,,,,,,_ OR I,,,,,,,,,_ ON I ~~~i~01/26i 

I j next another other type)and(count$3 I I I 
I i identif$7 indicat$3 determin$3 I I,,, I,,,_ 
I ! control$4)and(retransmi$5 re-transmi$5I 

I ----------------- j resend$3--re-send$3) -----------------------------------------___! -------------------------, ------------------------, -----------------J --------------------------, 

I S136 68 j (head$3 field portion I EPO; JPO !,',,,,,,,,,,,,, OR !,',,,,,,,,,,,,, ON l 2015/01/26! I j sector)same(packet block frame set I l 13:34 i 
I j group payload stream)same(second$3 I i i 
I j next another other type)and(count$3 I l i 
I i identif$7 indicat$3 determin$3 I I,,,_ I,,,_ 

I I control$4)and(retransmi$5 re-transmi$5I 
I j resend$3 re-send$3) I , , , , 

I 8137 61 I !~~rt;!'~1/a~:~~nblock frame se1 I EFD; JFD 1,,,,,,,,,,,_ OR 1,,,,,,,,,,,_ ON I ~~~;~01/261 I j group payload stream)same(second$3 I i i 

I ! next a$nother oth$er type)sam$e(count$3 I 1,,,,,, I,,,,,_ I i identif 7 indicat 3 determin 3 I 
I j control$4)and(retransmi$5 re-transmi$5! 
I i resend$3 re-send$3) I , , , , 

I S138 52 j (head$3 field portion i EPO; JPO i,,,',,,,,,,_ OR i,,,',,,,,,,_ ON i 2015/01/26i I j sector)same(packet block frame set I i 13:34 : 
I j group payload stream)same(second$3 I i i 
I i next another other type)same(count$3 I I,,_ I,,_ 

I i identif$7 indicat$3 determin$3 I 
I ! control$4)same(retransmi$5 re- I : : i : 
I j transmi$5 resend$3 re-send$3) I : : i : 

I S139: 44 j (head$3 field portion I EPO; JPO : OR : ON ! 2015/01/26: 
I : j sector)same(packet block frame set I : : j 13:34 : 
I : i group payload stream)same(second$3 I : : i : 
I : ! next another other)same( count$3 I : : ! : 
I i i identif$7 indicat$3 determin$3 I i i i i 
I j I control$4)same(retransmi$5 re- I j j ! j 
I------------_: ----------------J transmi$5 _resend$3 _re-send$3)__-----------------I ------------------------_: ------------------------_: ------------------- i -------------------------_: 

11S140 :n8 ! (head$3 field portion U&PGPUB;lrR rN 12015/01/26: 
i : i sector)near2(packet block frame set USPAT : : i 13:39 : 
I : j group payload stream)near2(second$3 : : j : 
I l ~ l l ~ l 
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i next another other) near2( cou nt$3 i 
! identif$7 indicat$3 determin$3 i 

, ! control$4)with(retransmi$5 re- I , , , , 
i ! transmi$5 resend$3 re-send$3) I i i ! i 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

I S141 73 l(head$3 field portion ! U&PGPUB;: OR : ON i 2015/01/26: 
I ! sector) near2(packet block frame set I USPAT : : ! 14:03 : 
I ! group payload stream)near2(second$3 I : : ! : 
I ! next another other) near2( cou nt$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I : : ! : I I control$4)same(retransmi$5 re- I j j ! j 
i i transmi$5 resend$3 re-send$3) I : : i : 

I S142 17 i (head$3 field portion I U&PGPUB;i OR i ON i 2015/01/26i 
I i sector) near2(packet block frame set I USPAT : : ! 14:08 : 
I ! group payload stream)near2(second$3 I : : i : 
I ! next another other)near2((count$3 I : : ! : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)near2 I j j ! j 
I ! sequen$4)same(retransmi$5 re- I : : ! : 
I ! transmi$5 resend$3 re-send$3) I : : i : 

I S143 42 I (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;i OR i ON i 2015/01/26i 
I ! send$3)with(head$3 field portion I USPAT : : ! 14:22 : 
I ! sector)with(packet block frame set I : : ! : 
I ! group payload stream)with(second$3 I : : ! : 
I ! next another other)with(count$3 I : : i : 
I ! identif$7 indicat$3 determin$3 I i i ! i 
I ! control$4)with(exclude$3 or separate$3 I j j ! j 
I ! or avoid$3 or discard$3 or remov$3) I : : ! : 

I S144: 20 ! (retransmi$5 re-transmi$5 resend$3 re- I U&PGPUB;: OR i,,,',,,,,,,,,,, ON ! 2015/01/26! I : ! send$3)with(head$3 field portion I USPAT : i 14:35 i 
I : ! sector)with(packet block frame set I : i i 
I : ! group payload stream)with(second$3 I : i i 
I : ! next another other)with(count$3 I : I,,,_ I,,,_ 
I : ! identif$7 indicat$3 determin$3 I : 
I : ! control$4)with(exclud$3 or avoid$3 or I : , , , 
I i ! discard$3) I i i ! i 

l[S145 il11551 1[370/389.ccls. i ~~P~UB;ir==_ilON i ~~~~~01/26i 

i[s146 i[21s2 il370/394.ccls. I U&PGPUB;i~i10N i 2015;01126i 

I i ! I USPAT l"""""""""""_j ! 16: 08 i 
I S147 i 23 i (head$3 field portion sector)with(packet! U&PGPUB;i OR i ON i 2015/01/26i 
I : ! block frame set group payload I USPAT : : ! 16: 10 : 
I : ! stream)with((second$3 next another I : : ! : 
I : ! other) near2 type)with( count$3 identif$7I : : ! : 
I ! ! indicat$3 determin$3 I j j i j 
I : ! control$4)with(retransmi$5 re- I : : ! : 
I : ! transmi$5 resend$3 re-send$3) I : : i : 

i1S148 iC_i1S145 and S147 I ~~p~UB;ir:==i[ON i ~~\5b01/26i 

11S149 i□l,S146 and S147 I U&PGPUB;i~~ 2015/01/26i 
i i i i USPAT l ____________________ JL ______________ J 16· 10 i 

is150 ,33 '("5524116" I "5663910" I "5898698" I 'u&PGPUB;,OR 'oN '20~5/01/26i 
I "5983382" "6098188" "6775320" USPAT 18: 15 i 
I "6778589" "6337877" "6496481" : 
I "6101822" "6778596" "6826589" : 
I "1200192" "7164654" "7174493" : 
I "7519124" "7600172" "7657818" : 
I "7764595" "7782758" "7831890" : 
I "7844882" "7836381" "8074138" : 
I "8149904" "8276048" "8335956" : 
I "8407546" "8468411" "8495473" : 
I l 
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ll :1 ll"8595577" I "8607126" I "8645784" I " 11 :1 :1 11 : 

! s151--: 13 ............. : ~~
0
o~ii~:;;:~!.··P~.20020126675 .. " .. I ........ : u&PGPUB;: OR ................. : ON------------: 2015101126: 

I i I "20020154600 " "20030067877 " I I USPAT i i i 18: 15 i 
I : I "200310076870" " 20040114535 " 1 I : : i : 
I : i "200410148552" " 20040196786 " I I : : i : 
I : i "20040203455" I " 20050180323" I " I : : i : 
I : i 20060092811 " I "200610235045 " I I : : i : 
I : i "20010198898" I " 20010263528 " I I : : i : 
I : l "20080212582" I "20100061376").PN. I : : i : 

11S1521[46 11S150 or S151 I ~~p~UB;1r==1[0N l~~\5~01/261 

i1S153 i[J8 ! S152 and (retransmi$5 re-transmi$5 I U&PGPUB;i□R iLJN ! 2015/01/26i 
I : ! resend$3 re-send$3)with(packet block I USPAT : : ! 18: 16 : 
! __________ J _______________ J frame_ set _group_ pay I oad _ st r earn) ________________ I ______________________ J ______________________ __: __________________ i ________________________ __: 

I 8154 33 l ("5524116" I "5663910" I "5898698" I I U&PGPUB; OR ON j 2015/01/27: 
I i "5983382" "6098188" "6775320" I USPAT i 10:45 : 
I l "6778589" "6337877" "6496481" I i : 
I i "6101822" "6778596" "6826589" I i : 
I i "1200192" "7164654" "7174493" I i 
I i "1519124" "7600112" "7657818" I i 
I i "7764595" "7782758" "7831890" I i 
I i "7844882" "7836381" "8074138" I i 
I l "8149904" "8276048" "8335956" I i 
I !"8407546" "8468411" "8495473" I i 
I i ,, 8595577" ,, 8601126" ,, 8645784" ,, I i 
I I 2001/0014962").PN. I ! , 
I S155 i 13 i ("20020087710" "20020126675" I I U&PGPUB;: OR :,,,,,,,,,,,,,,_ ON l 2015/01/27: I i ! "20020154600 " "20030067877" I I USPAT i l 10:45 i 
I : i "200310076870" " 20040114535 " I I : 1 

' 

I : i "200410148552" ,, 20040196786 ,, 1 I : i : 
I : l "20040203455" I " 20050180323" I " I i I,,, I,,, 
I : i 20060092811 " I "200610235045 " I I : 
I : i "20010198898" I " 20010263528 " I I : : : : 
I j l "20080212582" I "20100061376").PN. I j j l j 

l□E=]IS1,54,or_s1_55 ___________________________________________________________ 1 ~~p~UB;jr:=JEJ ~~~;~01/271 

I 8157 28 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON ! 2015/01/27: 
i i determin$3 control$4 I USPAT : : i 10:46 : 
I ! sequen$4)same(retransmi$5 re- I j j ! j 
I ! transmi$5 resend$3 re- I : : ! : 
I i send$3)same(packet block frame set I : : i : 
I i group payload stream) I : : ! : 

I S158 : 23 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON i 2015/01/27: 
I i i determin$3 control$4 I USPAT i i i 10:47 i 
I j ! sequen$4)with(retransmi$5 re- I j j ! j 
I : ! transmi$5 resend$3 re- I : : ! : 
I : i send$3)with(packet block frame set I : : ! : 
I : i group payload stream) I : : i : 

I S159: 10 ! S156 and (count$3 identif$7 indicat$3 I U&PGPUB;: OR : ON ! 2015/01/27: 
i : i determin$3 control$4 I USPAT : : i 10:59 : 
I j ! sequen$4)same(retransmi$5 re- I j j ! j 
I : i transmi$5 resend$3 re- i : : i : 
I j ! send$3)same(packet block frame set I j j ! j 
I : ! group payload stream)same ( quality I : : ! : 
I : i near2 service QoS) I : : i : r60 in6 j ("8850089" "4792753" "4807224" , U&PGPUB;inR inN j 2015/01/27i 
i i i "4905225" "4914653" "4970714" USPAT i i i 14:01 i 
I : i "5339313" "5404353" "5430738" : : i : 
I : l "5555266" "5664091" "5875292" : : i : 
I I ~ I I ~ I 
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l "5905720" "6072726" "6073180" 
i "6172983" "6278718" "6416471" 
i "6493318" "6701370" "6728878" 
! "6741554" "6763030" "6772375" 
i "6788704" "7149192" "7277390" 
i "7296204" "7346701" "7376426" 
i "7412338" "7450599" "7596091" 
i "7693070" "7701846" "7787368" 
i "7821933" "7849208" "7885264" 
i "7969901" "8023417" "8077601" 
!"7885264" "7969901" "8023417" : 

................ J .. 822891 ?" .. ,, 8291 034 " .. l .pn .............................. I 
S161 42 ! ("4766591" "5444856" "5727149" i U&PGPUB; OR 

, RE36182 "6005851" "6021177" ! USPAT 
"6185427" "6278921" "6438585" i 
"6477595" "6556582" "6701151" ! 
"6765891" "7058387" "706861 O" i 
"7099339" "7103313" "7116640" i 
"7221268" "7260399" "7293289" i 
"7328036" "7356614" "7395347" I 

ON 2015/01/27: 

14 01 I 

"7403514" "7593428" "7609747" I 
"7639641" "7686520" "7734253" I 
"7839824" "7945206" "8013732" ! 
"8024481" "8040911" "8045501" I 
,, 8060419" ,, 8060681 ,, ,, 8077102" I 
"7945206" "8013132" "8024481" I 
"8040911" "8045501" "8060419" I 
"8060681" "8077102" "8149783" I 
"8160000" .. "8228924" _) .pn ............................. 1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S162 8 ! S160 and (head$3 field portion ! U&PGPUB;i OR !,',,,,,,. ON ! 2015/01/27! i sector)with(packet block frame set I USPAT : ! 14:02 : 
I group payload stream)with(count$3 i i ! i 
i identif$7 indicat$3 determin$3 I ! I I 
I control$4 sequen$4)with(retransmi$5 I : ! 

................. j re-transmi$5 .. resend$3 .re-send$3l.. ......... ..J ......... : .......................................... ...! ........................... . 
S163: 0 ! S161 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 

: I sector)with(packet block frame set I USPAT : : ! 14:02 : 
: i group payload stream)with(count$3 I : : i : 
i ! identif$7 indicat$3 determin$3 I i i ! i 
j ! control$4 sequen$4)with(retransmi$5 I j j ! j 

. J ................ J re-transmi$5.resend$3_re-send$3) ......... ...1 ........ : ............... ..!. .................. ! ............ .! 
S164 2 i S161 and (head$3 field portion i U&PGPUB;: OR : ON i 2015/01/27: 

i sector)same(packet block frame set I USPAT : : i 14:04 : 
i group payload stream)same( count$3 I : : i : 
i identif$7 indicat$3 determin$3 I : : i : 
! control$4 sequen$4)same(retransmi$5 I j j ! j 

................. j re-transmi$5 .. resend$3 .re-send$3l.. ......... ..J ......... : ................. : ................ ...! ............ : 
S165 49 ("5844918" "4799215" "5875292" U&PGPUB; OR ON 

"4412326" "4551834" "4617657" USPAT 14:48 
"4888767" "4989204" "5222061" 
"5235599" "5267237" "5444718" 
"5610595" "5740167" "5754754" 
"5828293" "6161207" "6181700" 
"6219713" "6219713" "6453438" 
"6483845" "6587985" "6684354" 
"6732313" "6785259" "6891799" 
"6914903" "6918077" "6987730" 
"7088701" "7099300" "7124333" 
"7263644" "7356750" "7386872" 
"7397861" "7400616" "7447969" 
"7477621" "7484157" "7486700" 
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1 "7535840" "7583701" "7633880" I 
i , i "7689644" "7701846" "7710889" i , , i , 

1------------: ----------------- j "7769014"--"7823o39"J..pn.---------------------------J -------------------------: ------------------------: ----------------J --------------------------: 
I S166: 28 ! S165 and (head$3 field portion I U&PGPUB;: OR : ON i 2015/01/27\ 
! : ! sector)same(packet block frame set I USPAT : : i 14:48 : 
I : ! group payload stream)same( count$3 I : : i : 
I i I identif$7 indicat$3 determin$3 I i i i i 
I j i control$4 sequen$4)same(retransmi$5 I j j ! j 
I -------------: -------------------i re-t ransm i$5 _ resend$3 _ re-send$3) ------------I -------------------------: -------------------------: ------------------- i --------------------------: 
I S167: 19 i S165 and (head$3 field portion I U&PGPUB;: OR : ON ! 2015/01/27: 
I : ! sector)with(packet block frame set I USPAT : : ! 14:49 : 
I : ! group payload stream)with(count$3 I : : ! : 
i : i identif$7 indicat$3 determin$3 I : : i : 
I : ! control$4 sequen$4)with(retransmi$5 I : : ! : 
I : ! re-transmi$5 resend$3 re-send$3) I : : i : 

i i i i USPAT· i i i 15·04 i 
1

1

S168 '□r18337261 ".FMI D. I US-P<?PUBi□R ,

1

oFF I 2015/01/27; 

I_I_I-_IFPRS.·_1_1_1_·_1 
r69 '045 i (transmi$5 transceiv$3)with(two type I US-PGPUB;:□R :□NI 2015/06/03\ 
I : ! different second$3) near(packet block I USPAT : : i 19:08 : 
I i i group set package I i i i i 
I j i chunk)with((identif$7 indicat$3 I j j ! j 
! ------------J ----------------J determin$3) near_ header)__-------------------------------I ------------------------J ------------------------J ------------------- i -------------------------_: 

r70 r33 I (1ransmi$5 transceiV$3)with(two type I US-P<?PUB;l□R :□Ni 2015/06/03: 
I : i different second$3)with(packet block I USPAT : : ! 19:09 : 
I i i group set package i i i i i 

!Jj13533g 1~~~;,~~~~\~~~~t~:~~r~icat$3 _l_l~~-1 
11_~-~-~~-f~~~-~-~J (Quality near2 Service 00S) I US-PGPUB;f_:----------------1~-~----------J 2015/06/03! 
! ------------_j ---------------JL--------------------------------------------------------------------------------------- i USPAT--------- j ------------------------j ----------------- i 1_9: 12----------- j 
11S172 :[1669 ! ((packet adj error adj rate PER)near2 I US-PGPUB;:~~ 2015/06/03: 
!------------_] ______________ J low$3) and ( ( delay _late$3) near2 _ low$3) _J USPAT _______ J ______________________ J _______________ J 1_9: 14 ___________ j 
11S173 :□!1S170 and S172 I US-PGPUB;:~~2015/06/03! 
I i i I USPAT t ______________________ l ______________ J 19: 14 i 
i[s174 i[396 i;srn and s172 I US-P<?PUB;ir==JR iEJN ! 2015;05;03i 
I : i I USPAT : : i 19: 14 : 

r75 r346 Htransmi$5 transceiV$3)same(two type I US-P<?PUB;i□R i□N i 2015/06/03i 
I : ! different second$3)same(packet block I USPAT : : ! 19: 17 : 
I : i group set package chunk I : : ! : 

!~o!l~f ~:~:~~~~~t~~~;~icat$3 ! US-P<?PUB;!~~ 201.cJ06/03: 

IL-------____: i I USPAT 1-----------------------J---------------J 19: 17 i 
r77 r78 i,(transmi$5 send$3)near2(two type i US-R3PUB;i□R rN i 2015/06/04: 
I : i different second$3)near2(packet block I USPAT : : ! 11: 15 : 
I : i group set package chunk I : : i : 

1-------------1------------------ I ~~~~~~~;3)~~~~~t~!~~~~icat$

3

------------------I -------------------------I-------------------------I----------------- 1--------------------------1 r178 '08 i (transmi$5 send$3) near2(two type I US-PGPUB; :DR :□Ni 2015/06/04: 
I : ! different second$3)near2(packet block I USPAT : : ! 11: 15 : 
I : ! group set package chunk I : : ! : 
I : i frame) near2( (identif$7 indicat$3 I : : i : 
! __________ J _______________ J determin$3)near2 _header)__ _____________________________ I ______________________ J ______________________ __: __________________ i ________________________ __: 

I 8179 12 !("20020154600" I "6754188" I I US-PGPUB;: OR : OFF i 2015/06/04: 
I !"7483421"1"6005851"1 IUSPAT: : !11:16 : 
I i "20040179494" I "20010206621" I I : : i : 
I i "7031259" I "20050036497" I I : : i : 
I !"20020126675" I "20090319854" I I : : i : 
I i "20030009717" I "7826438"). PN. I i i i i ' '"""'""" ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 
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l[S180 :□![S177 and S179 I U&PGPUB;:~R :EJN !2015/06/04: 
i i i I USPAT i i i 11: 17 i r 81:□i·S179 and (transmi$5 send$3)same(two U&PGPUB; i□R rN i 2015/06/0{ I : ! type different second$3)same(packet I USPAT : : i 11: 17 : 
I : ! block group set package chunk I : : i : 
I : i frame)same((identif$7 indicat$3 I : : i : 
! ____________ _: ________________ J determin$3) near2 __ header)__ ____________________________ I ________________________ _: ________________________ _: ___________________ i _________________________ _: 

r82 '03 i (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: 
I : i 00S)same( (packet adj error adj rate I USPAT : : ! 11 :38 : 
I : ! PER)near2 low$3)and((delay I : : ! : 
! ___________ __: ________________ J late$3)near2_Iow$3)__ ___________________________________________ I _______________________ __: ______________________ __: __________________ i ________________________ __: 

r83 '[1507 I (transmi$5 send$3)with(two type I U&PGPUB;!□R :□N ! 2015/06/04: 
I : i different second$3)with(packet block I USPAT : : ! 11 :38 : 
I : i group set package chunk I : : ! : 

I __________ __! ----------------- 1 ~=t~~~~~~) ~~~~~if~:~~~:)at$3 ___________________ J ______________________ J _______________________ I _________________ J _________________________ I 
l[S184 :□![S182 and S183 I U&PGPUB;l~R :EJN !2015/06/04\ 
I i i I USPAT i i i 11 :39 i 

![S185 i[J3 i.S183 same(Quality near2 Service OOS) i U&PGPUB;i~R i[oN i 2015/06/04i 
I i i i USPAT i i i 11 :39 i 

I S186 i 24 i (transmi$5 send$3)with(two type I U&PGPUB;i OR i ON ! 2015/06/04i 
I : ! different second$3)with(packet block I USPAT : : i 12:00 : 
I : ! group set package chunk I : : i : 
I : ! frame)with(Quality near2 Service I : : i : 
I : ! QOS)with( (identif$7 indicat$3 I : : ! : 
I : i determin$3)near2 header) I : : i : 

r187 '04 i (Quality near2 Service I U&PGPUB;:□R :□Ni 2015/06/04: I : jQOS)same((packetadj2erroradj2rate!USPAT : : !12:18 : 
I : ! PER)near2 low$3)same((delay I : : ! : 
! _____________ : __________________ i lat e$3) near2 _ low$3)__ ___________________________________________ I _________________________ : ________________________ : __________________ i --------------------------: 
rBB '06 i ((Quality near2 Service QOS)near2 I U&PGPUB;:□R :□Ni 2015/06/04: I : ! level)same((packet adj2 error adj2 rate I USPAT : : ! 12:35 : 

!□ID! ia~=i~)~;~~%~i~)me((delay ________________________ L ____________________ J□l□I __________________________ I 
I S189 : 44 !((Quality near2 Service QOS)near2 I U&PGPUB;: OR : ON ! 2015/06/04: 
I : i level)and((packet adj2 error adj2 rate I USPAT : : ! 12:36 : 
I : ! PER) near low$3) and( ( delay late$3) near I : : i : 
I : i low$3) I : : i : r 90 r 709 I (transmi$5 send$3)with(packet block i U&PGPUB; i□R rN i 2015/0610{ 

1 ............. 1 .................. 1 ~i,~~~~~\~~~~~~!~~~;Jt$3 .................... 1 USPAT··········l ·························I·············· j 12• 36·············1 
l[S191 l□i[S189 and S190 I U&PGPUB; i~R !EJN i 2015/06/04! 
i i i lusPAT i i !12-37 i i□r:Wr~~~~:ie=~~~~ ~~ITsa;n~~~~~;; i ~~~UB;irl□ ~~1~1211"1 

11S1931I436 I (Quality adj2 Service <XJS)and((packet I U&R3PUB;!□R :LJN ! 2015/12/18: I ! I adj2 error adj2 rate PER)near2 I USPAT ! ! ! 10:38 ! 
! __________ ___: ________________ ___! I ow$3) and ((delay _I at e$3) _n ear2 __ I ow$3) ____ I ______________________ ___: ______________________ ___: ___________________ i ________________________ __: 

r95 '[16748 I (header field portion I U&R3PUB;!□R :□N ! 2015/12/18: I : ! sector)near3((packet block frame set I USPAT : : ! 10:44 : 
I : i group payload stream)near3 I : : ! : 

I __________ J _________________ I ~~:~~ii~i~d~~~i;~:i~~~icat$3 ------------------------- I ________________________ j ______________________ __] -----------------I ________________________ j 
IIs197 ![1058 !IS192 and S195 I U&PGPUB;i~R :[OFF i 2015/12/18! 
I i i I USPAT i i i 10: 45 i 
ils199 il13 i;s193 and S197 IILI&R3PUB;ilOR iloFF 1l201S112mj 
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i determin$3 control$3 "sequence I i 11 :59 
! identifier")with(((packet block frame set I i 

! group payload stream chunk) near2 i I,,, 

! secon$3)near2 type)with(header field i 
i , i portion sector) I , , , , 

i S233 i 47 i (classifi$6 identif$7 indicat$3 I USOCR; i,_ OR i,,,',,,,,,,,_ ON i 2015/12/181 I : ! determin$3 control$3 "sequence I FPRS; . i 12:00 i 
I : i identifier")with(((packet block frame set I DERWENT;: i : 

I : i group payload stream chunk) near2 11 BM_ TDB : I,,,, I,,, 

I : i secon$3)near2 type)with(header field I : 
! ____________ _] --------------·--i po rt ion. sector)------------------------------------------------------·-- I ------------------------ j _______________________ _; --------------·-- , ------------------------ 1 

lS234 r 72 I ((delay late$3)near2 I U&PGPUB;!□R :□Ni 2015/12/18: I : i low$3) near3(packet block frame set I USPAT : : ! 16:07 : 
I : ! group payload stream I : : ! : 
I ____________ : --------------·-- j chunk)with(header_ field _portion_ sector)___!----------------------·--: ------------------------: ________________ _) --------------------------: 

ILJ□ :~~:~~~:i:.~~~; ~:'s~n~~~~~~~ J ~~~B;l□r:J ;~1g;1vj81 
l[S236I[135774 l[(Ouality adj2 Service 00S) I ~~p~UB;lr:==J[ON I ~~~g~12/18I 

i[S237 i[20 i[S234 and S235 and S236 i ~~p~UB; ir:==_i[ON i ~~~g~ 12/ rnj 

r3B r5 i (Quality adj2 Service QOS)and((delay i U&PGPUB;i□R rN i 2015/1V18i I : ! late$3)near2 low$3)with(packet block I USPAT : : i 17:49 : 
I : ! frame set group payload stream I : : i : 
I : ! chunk)near2(head$3 field portion I : : ! : 

! ............. : ................... !sector) ........................................................................... ! ......................... : ......................... : ................... i .......................... : 
l[S239I124 ![S235 and S238 I ~~p~UB;Ir:==_110N ! ~~~;6121181 

r□ i□7 i (packet block frame set group payload I U&PGPUB; i□R r I 201 s,1 V1 si I : ! stream chunk)with(exclud$3 "not I USPAT : : ! 20:14 : 
I : i includ$3")near2((classifi$6 identif$7 I : : ! : 
I : ! indicat$3 determin$3 control$3 I : : ! : 
! __________ ___: ________________ J "sequence. identifier") n ear2 . h ead$3 )__ _______ I ______________________ ___: ______________________ __: __________________ i ________________________ __: 

I S241 : 147 i (packet block frame set group payload I U&PGPUB;: OR : ON ! 2015/12/18: 
I : I stream chunk)with(except exclud$3 I USPAT : : ! 20:42 : 
I : i "not includ$3")near2((classifi$6 I : : i : 
I : ! identif$7 indicat$3 determin$3 I : : i : 
I : ! control$3 "sequence identifier")near3 I : : i : 
I _____________ : __________________ i head$3) ------------------------------------------------------------------------I _________________________ : _________________________ : ----------------·--i __________________________ : 

I[~-~~- I[~---------------- l[~-~~--:-~~---~~~---------------------------------------------------------1 ~~p~~-~'. I[~~----------------· l[~~------------1 ~~~:~ ~~~--~-~I 
l[S243 :□!lS238 and S241 I U& PGPUB; :~~ 2015/ 12/ 18! 
I i i I USPAT l ______________________ J ________________ j 20: 42 i 
jS244i16 ic·20020154500" I "6754188" 1 iu&PGPus;ioR ioFF i20151121rni 
! : !"7483421"1"20050068916" !USPAT : : !22:07 : 
I : i "20060089833" I "6266337" I : : i : 
I : i "6005851" 1 "20050068916" I : : i : 
I : i "20020154500" I "7031259" I : : i : 
I : i "7826438" I "20040179494" I : : i : 
I : i "20010206621" "20010206621" 1 I : : i : 
I : i "20040109455" "7031259" 1 I : : i : 
I : i "20050036497" "20020126675" 1 I : : i : 
I : i "20040179494" "6005851" I I : : i : 
I : !"20020126675" "20090319854" 1 I : : i : 
I : i "20030009111" "20040109455" 1 I : : i : 
I : i "6754188" I "7483421" I I : : i : 
i i i "7826438") PN I i i i i 

iIS245 il5482 i ( (packet bl~ck ~rame set group payload iIu&PGPUB; iI0R iI0N 112016/07/21 i 
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2 I 714/748.ccls.and((first original I U&PGPUB;: OR : ON j 2016/07/21: 
I i primary)with(second$3 next other I USPAT : : i 20: 18 : 
I lanother))with(((packet block frame set I : : I : 
I j group payload stream chunk) near5 I : : I : 
I j type)near5 header)same((flow identifier! j j I j 
I j identif$7 number "I D")near5 I : : i : 
i i sequence) i i i i i 

i S262: 3 i 714/$.ccls.and((first original I U&PGPUB;i OR i ON i 2016/07/21 i 
I : i primary)with(second$3 next other I USPAT : : j 20: 19 : 
I : !another))with(((packet block frame set I : : j : 
I : I group payload stream chunk) near5 I : : ; : 
I : pype)near5 header)same((flow identifier! : : ; : 
I : ! identif$7 number "I D")near5 I : : i : 
I i i sequence) I i i i i 

l[S283 i[1914 I[714/776.ccls. i ~~P~UB;ir==_i[OFF i ~~~~~07/22i 

i[S284 i[2627 i[714/748.ccls. i ~~p~UB;ir==_i[OFF i ~~\6b07/22i 

i[S285 i[1007 i[714/749.ccls. i ~~p~UB;ir==_i[OFF i ~~\6b07/22i 

i[S286 i[357 1[714/750.ccls. i ~~P~UB;ir==_i[OFF i ~~\6601122j 

il~~~J[753 il714/751 ~I~ i ~;j,~B; j[~~ Jro~ i ;~1 ~6 ~7;22j 
I1.~~~--1r ~-~-~~-~-----11~~~:-~-~~:-~~'.~: ____________________________________________________________ 1 ~~p~~-~~ 1e~ _________________ 1r~:: _________ 1 ~~ ~ 16~~~:-~~ 1 

IIS289I[4160 II370/390.ccls. I ~~P~UB; Ir:==1[0FF I ~~\6~07/221 

1IS290 i[291 ;I370/391.ccls. I U&PGPUB; i~i[oFF ; 2016/07/22i 
I : i I USPAT l_ ____________________ __j i 12: 11 : 

1IS291 iI10669 !I370/392.ccls. I U&PGPUB; i~iI0FF j 2016/07/22i 
i i i i USPAT l ____________________ ___j t 12 · 11 i 

I S292 i 558 ; ( (first original primary)and(second$3 I U&PGPUB; i OR i ON ; 20~ 6/07/22: 
I : j next other another))with((packet block I USPAT : : I 12:13 : 
i i j frame set group payload stream i i i i i 

I I I ~hin~~~~~~~n~~;~e~~~~h~?!~;,') near5 I I I I I 
I i i sequence) I i i i i 

i[S293 i[13 i[S292 and S283 i ~~p~UB; ir==_i[OFF i ~~\6~07/22i 

i[S294 i[23 i[S292 and S284 i ~~p~UB; ir==_i[OFF i ~~\6~07/22i 

i[S295 iL._i[S292 and S285 i ~~p~UB; ir==_i[OFF i ~~\6~07/22i 

il~~~Jr1 ............. il~~2:d~86 i ~;j,~UB; j[~~ Jro~ i ;~~ 16~~7/22] 
I1.~~~--1r~ ________________ I1.~~-~--~~-~--~-~-~--------------------------------------------------------1 ~~p~~-~~ 1r~-~-----------------1r~:: _________ 1 ~~ ~1

6

~ ~~:-~_

2

1 

II.~~~-- I[~-~--------------ll_~~-~--~~-~--~-~-~--------------------------------------------------------.1 ~-~f~~-~~- I[~-~-----------------l[~:: _________ J ~~-~]~~~~:-~-~I t~ ' 

EASTSearchHistory.14159125_AccessibleVersion.htm[9/26/2016 5:20:52 PM] 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 684 of 739

EAST Search History 

l[S299 :□llS292 and S289 I U&PGPUB;l!OR :[OFF l 2016/07/22! 
I i I I USPAT i i l12:13 i 

i~DlS292.and ·S290 j ~~~B;ir=JEJ ~~\~07/22i 

iEJr=J;~~2:nd~91 i ~~~B;ir=JEJ ~~11~~7/22i 
I S302 53 I (second$3 next other I U&PGPUB;: OR : ON j 2016/07/22: 
I i another)with( (packet block frame set I USPAT : : j 12:28 : 
I j group payload stream chunk) near5 I : : i : 
I j header)with(exclude$3 skip$3 omit$4 I : : j : 
I j without eleminat$3 ((includ$3 I : : j : 
I j compris$3 contain$3 consist$3) near1 I : : j : 
I i "not"))with((flow identifier identif$7 I : : j : 
I ___________________ ; number_" I_ D") near5_ sequence) ______________________ ! -------------------------: -------------------------: ___________________ i --------------------------: 
I S303 31 i (Quality adj2 Service I U&PGPUB;: OR : ON j 2016/07/22: 
I I QOS)and(second$3 next other I USPAT : : j 12:34 : 
I i another)with( (packet block frame set I : : j : 
I j group payload stream chunk) near5 I : : j : 
I ! header)with(exclude$3 skip$3 omit$4 I i i i i 
I j without eleminat$3 ((includ$3 I j 
I j compris$3 contain$3 consist$3) near1 I j 
I i "not"))with((identifier identif$7 number I j 
I ________________ J "I_ D") near5_ sequence) ________________________________________ I _________________________ , -------------------------' ___________________ i --------------------------' 

I S304 0 I "1020087024792" ~~TB'I OR I,,,,,,,,,_ OFF I ~~~;~09/261 

I I FPRS; , : I i 
I i EPO· JPO· i I,,,_ I,,,, I I DERWENT;! 
I ________________ J 1--~-~=IQ.~ __ j _________________________ , __________________ j __________________________ , 

I S3os 6 i "10-2oos-1024192" 

I I 
EAST Search History (Interference} 

I (retransmi$5 resend$3)with(first with : U& : 
I second$3)with( ( (packet block frame set group: PGPUB;: 
I payload stream chunk)near2 type)near3 : USPAT : 
I header)with( (identifier identif$7 number : : 

I " I _D") n ear3 _sequence) . cl m . -------------------------------------------- : _J 

I i I second$3)with(((packet block frame set group: PGPUB;: i l 20·07 i rW□I (retransmi$5 resend$3)with(first with : U& 'DR 'ON 1 
2016/07/21' 

I i I second$3)with(((packet block frame set group: PGPUB;: i i 20·07 i 

I I I ~l~;1;~i:uf~~fij;~:__JSPAT I I I . I 
115260117! ( retransmi$5 resend$3)same( (first original U& 'l~IONI ~ ' ' I primary)with(second$3 next other PGPUB;: ' i 20·10 
I I I another) )with( (packet block frame set group USPAT ! I I · 
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1, 2016; Docket Nos. 236-239; (11 pages) 
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District Court, for U1e District of Delaware (Wilmington); Civil Action No. 1: 15-cv-00121-RGA; 
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U.S. Patent and Trademark Office Part of Paper No. 20160926 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN M ALSHACK 2112 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 19 37 55 73 91 4 109 

2 20 38 56 74 92 5 110 

3 21 39 57 75 93 6 111 

4 22 40 58 76 94 7 112 

5 23 41 59 77 95 8 113 

6 24 42 60 78 96 9 114 

7 25 43 61 79 97 10 115 

8 26 44 62 80 98 11 116 

9 27 45 63 81 99 12 117 

10 28 46 64 82 100 13 118 

11 29 47 65 83 101 14 119 

12 30 48 66 84 102 15 120 

13 31 49 67 85 103 16 121 

14 32 50 68 86 104 17 122 

15 33 51 69 87 105 18 123 

16 34 52 70 88 1 106 19 124 

17 35 53 71 89 2 107 20 125 

18 36 54 72 90 3 108 

/OSMAN M ALSHACK/ 
Examiner.Art Unit 2112 09/26/2016 Total Claims Allowed: 

20 
(Assistant Examiner) (Date) 

/ALBERT DE CADY/ 
Supervisory Patent Examiner.Art Unit 2112 09/28/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 

U.S. Patent and Trademark Office Part of Paper No. 20160926 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN ALSHACK 2112 

CPC-SEARCHED 

Svmbol Date Examiner 
H04L 1/1809, H04L 1/1812, H04L 1/1887, H04L 1/1819 01/23/2015 O.A 
H04L 2001/0093, H04L 45/302, H04L 47/6215 01/23/2015 O.A 

CPC COMBINATION SETS - SEARCHED 

Symbol I 
I 

US CLASSIFICATION SEARCHED 

Class I Subclass 
714 I 748, 749, 776 

SEARCH NOTES 

Search Notes 
East Inventor search 
East text search 
East text search updated 
East text search updated 
East text search updated 
East search updated 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group 
CPC Symbol 
US PGPUB 
East for claims 
search 
714 748,749, 776 
H04L 1/1809, 1/1812, 1/1819, 1/1887, 2001/0093 

/OSMAN M ALSHACk/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

I 
I 

Date I Examiner 
I 

Date I Examiner 
01/23/2015 IO.A 

Date Examiner 
01/23/2015 O.A 
01/23/2015 O.A 
06/04/2015 O.A 
12/18/2015 O.A 
07/21/2016 O.A 
09/26/2016 O.A 

Date Examiner 

07/21/2016 O.A 

07/21/2016 O.A 
07/21/2016 O.A 

Part of Paper No. : 20160926 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN M ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 09/26/2016 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

U.S. Patent and Trademark Office Part of Paper No. : 20160926 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN M ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 09/26/2016 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

U.S. Patent and Trademark Office Part of Paper No. : 20160926 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN M ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 09/26/2016 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

1 106 ✓ ✓ ✓ = = 
2 107 ✓ ✓ ✓ = = 
3 108 ✓ ✓ ✓ = = 

U.S. Patent and Trademark Office Part of Paper No. : 20160926 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 14159125 TZANNES, MARCOS C. 

Examiner Art Unit 

OSMAN M ALSHACK 2112 

✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

□ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 01/23/2015 06/04/2015 12/18/2015 07/21/2016 09/26/2016 

4 109 ✓ ✓ ✓ = = 
5 110 ✓ ✓ ✓ = = 
6 111 ✓ ✓ ✓ = = 
7 112 ✓ ✓ ✓ = = 
8 113 ✓ ✓ ✓ = = 
9 114 ✓ ✓ ✓ = = 
10 115 ✓ ✓ ✓ = = 
11 116 ✓ ✓ ✓ = = 
12 117 ✓ ✓ ✓ = = 
13 118 ✓ ✓ ✓ = = 
14 119 ✓ ✓ ✓ = = 
15 120 ✓ ✓ ✓ = = 
16 121 ✓ ✓ ✓ = = 
17 122 ✓ ✓ ✓ = = 
18 123 ✓ ✓ ✓ = = 
19 124 ✓ ✓ ✓ = = 
20 125 ✓ ✓ ✓ = = 

U.S. Patent and Trademark Office Part of Paper No. : 20160926 
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Receipt date: 09/16/2016 14159125 - GAU: 2112 

Substitute for form ·,449AiPTO Complete if Known 

Application Number 14i159, 125 

INFORMATION DISCLOSURE Filing Date January 20, 2014 

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes 

Art Unit 2112 

Examiner Name ALSHACK, OSMAN M 

Sheet I 1 I of I 1 Attorney Docket Number 6936-5 7-PUS-CON-3 

U.S. PATENT DOCUMENTS 

initials* No. 1 Number-kind Code 2 ei,mowr,i 
Examiner I Cite I Document Number 

I 
Publication Daie 
MM-DD-YYYY I 

Name of Patentee of I Pages, Columns, Lines, 1/Vhere 
Applicant of Cited Document Relevant Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, T" 
Initials* No. 1 MM-00--YYYY Applicant of Cited Ur.es. Where 

Country Code3
; Number•; Kind Document Relevant 

Code5 (if known) Passages or 
Relevant Figures 

Appear 

OTHER ART (Including Author, Title. Date, Pertinent Pages, etc.) 

Examiner Cite 
Initials* No.' 

1 Official Action (including translation) for Korean Patent Application No. 10-2008-7024 792 dated 
July 26, 2016 (Attorney Ref. No. 6936-57-PKR) 

Examiner /Osman Alshack/ Date 09/26/2016 
Signature Considered 

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this 
form with next communication to applicant. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /O.A./ 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159, 125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

FILING DATE FIRST NAMED INVENTOR 

01/20/2014 Marcos C. Tzannes 

10/06/2016 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

EXAMINER 

ALSHACK, OSMAN M 

ART UNIT PAPER NUMBER 

2112 

NOTIFICATION DATE DELIVERY MODE 

10/06/2016 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

j vick@sheridanross.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
14/159, 125 
Examiner 
OSMAN M. ALSHACk 

Applicant(s) 
TZANNES, MARCOS C. 
Art Unit AIA (First Inventor to File) 

2112 Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to 09/16/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 106-125. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 09/16/2016 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/OSMAN M ALSHACk/ 
Examiner, Art Unit 2112 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160926 

5. D Examiner's Amendment/Comment 

6. 1:8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/ALBERT DECADY/ 
Supervisory Patent Examiner, Art Unit 2112 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Status of Claims 

2. Claims 106-125 are presented for examination. Claims 1-105 are cancelled. 

Allowable Subject Matter 

3. Claims 106-125 are allowed. 

The documents listed in Form 1449 of IDS concurrently filed on 09/16/2016 were 

reviewed but found not to have anticipated or rendered obvious the claimed invention as allowed 

in the previous Notice of Allowance action filed on 08/01/2016. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to OSMAN ALSHACK whose telephone number is (571)272-2069. 

The examiner can normally be reached on MON-FRI 8:30 AM 5:00 PM EST, also please fax 

interview request to (571) 273- 2069. If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, ALBERT DECADY can be reached on 5712723819. 
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Application/Control Number: 14/159, 125 

Art Unit: 2112 

Page 3 

The fax phone number for the organization where this application or proceeding is assigned is 

571-273-8300. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information for 

unpublished applications is available through Private PAIR only. For more information about 

the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 

Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

If you would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/OSMAN ALSHACK/ 

Patent Examiner, Art Unit 2112 

/ALBERT DECADY/ 
Supervisory Patent Examiner, Art Unit 2112 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

14/159,125 

62574 7590 

Jason H. Vick 
Sheridan Ross, PC 
Suite# 1200 
1560 Broadway 
Denver, CO 80202 

ISSUE DATE PATENT NO. 

11/01/2016 9485055 

10/12/2016 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6936-57-PUS-CON-3 3369 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

TQ DELTA, LLC, Austin, TX; 
Marcos C. Tzannes, Alamo, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

506432155 01/04/2021 

PATENT ASSIGNMENT COVER SHEET 

EPASID:PAT6478922 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: AMENDED AND RESTATED INTELLECTUAL PROPERTY SECURITY 
AGREEMENT 

CONVEYING PARTY DATA 

Name Execution Date 

TQ DELTA LLC 12/31/2020 

RECEIVING PARTY DATA 

Name: ALTER DOM US (US) LLC 

Street Address: 225 W. WASHINGTON ST., 9TH FLOOR 

City: CHICAGO 

State/Country: ILLINOIS 

Postal Code: 60606 

PROPERTY NUMBERS Total: 227 

Property Type Number 

Patent Number: 5497398 

Patent Number: 5631610 

Patent Number: 5636246 

Patent Number: 5715280 

Patent Number: 5751716 

Patent Number: 5832030 

Patent Number: 6445730 

Patent Number: 6731695 

Patent Number: 6748016 

Patent Number: 6760373 

Patent Number: 6801570 

Patent Number: 6870888 

Patent Number: 6961369 

Patent Number: 7180938 

Patent Number: 7292627 

Patent Number: 7451379 

Patent Number: 7453881 

Patent Number: 7471721 

Patent Number: 7558329 

Patent Number: 7570686 
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Property Type Number 

Patent Number: 7636389 

Patent Number: 7656976 

Patent Number: 7697598 

Patent Number: 7769104 

Patent Number: 7796705 

Patent Number: 7809028 

Patent Number: 7831890 

Patent Number: 7835430 

Patent Number: 7836381 

Patent Number: 7844882 

Patent Number: 7889784 

Patent Number: 7925958 

Patent Number: 7978706 

Patent Number: 7978753 

Patent Number: 7979778 

Patent Number: 8073041 

Patent Number: 8090008 

Patent Number: 8102909 

Patent Number: 8218610 

Patent Number: 8238412 

Patent Number: 8276048 

Patent Number: 8335271 

Patent Number: 8335956 

Patent Number: 8355427 

Patent Number: 8374226 

Patent Number: 8391191 

Patent Number: 8407546 

Patent Number: 8422511 

Patent Number: 8432956 

Patent Number: 8437382 

Patent Number: 8462835 

Patent Number: 8468411 

Patent Number: 8495473 

Patent Number: 8516337 

Patent Number: 8594162 

Patent Number: 8595577 

Patent Number: 8607126 

Patent Number: 8611404 
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Property Type Number 

Patent Number: 8625660 

Patent Number: 8634449 

Patent Number: 8645784 

Patent Number: 8649305 

Patent Number: 8718158 

Patent Number: 8743931 

Patent Number: 8743932 

Patent Number: 8750352 

Patent Number: 8782498 

Patent Number: 8792574 

Patent Number: 8793553 

Patent Number: 8831031 

Patent Number: 8837610 

Patent Number: 8913649 

Patent Number: 8929423 

Patent Number: 8929470 

Patent Number: 8937988 

Patent Number: 8984366 

Patent Number: 9014193 

Patent Number: 9014243 

Patent Number: 9065886 

Patent Number: 9069718 

Patent Number: 9094268 

Patent Number: 9094348 

Patent Number: 9154354 

Patent Number: 9191039 

Patent Number: 9264533 

Patent Number: 9276612 

Patent Number: 9286251 

Patent Number: 9300324 

Patent Number: 9300601 

Patent Number: 9319512 

Patent Number: 9479637 

Patent Number: 9485055 

Patent Number: 9485128 

Patent Number: 9521003 

Patent Number: 9547608 

Patent Number: 9621198 
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Property Type Number 

Patent Number: 9749235 

Patent Number: 9755876 

Patent Number: 9838531 

Patent Number: 9893921 

Patent Number: 9894014 

Patent Number: 9898220 

Patent Number: 9973624 

Patent Number: 10044473 

Patent Number: 10049003 

Patent Number: 10187240 

Patent Number: 10264119 

Patent Number: 10341261 

Patent Number: 10346243 

Patent Number: 10409510 

Patent Number: 10419059 

Patent Number: 10484140 

Patent Number: 10498495 

Patent Number: 10567112 

Patent Number: 10579291 

Patent Number: 10623559 

Patent Number: 10708104 

Patent Number: 10805040 

Patent Number: 10833809 

Application Number: 09768275 

Application Number: 09836295 

Application Number: 09882046 

Application Number: 10175815 

Application Number: 10202688 

Application Number: 10597482 

Application Number: 10631745 

Application Number: 10743946 

Application Number: 10778083 

Application Number: 10802867 

Application Number: 10834193 

Application Number: 11058289 

Application Number: 11090183 

Application Number: 11140246 

Application Number: 11200002 
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Property Type Number 

Application Number: 11242024 

Application Number: 11289516 

Application Number: 11430251 

Application Number: 11434249 

Application Number: 11616630 

Application Number: 11748806 

Application Number: 11972340 

Application Number: 12383056 

Application Number: 12478577 

Application Number: 12615077 

Application Number: 12640838 

Application Number: 12783733 

Application Number: 12783737 

Application Number: 12783744 

Application Number: 12783755 

Application Number: 12783788 

Application Number: 12783796 

Application Number: 12783801 

Application Number: 12783825 

Application Number: 12783839 

Application Number: 13330943 

Application Number: 13467392 

Application Number: 14285911 

Application Number: 14485937 

Application Number: 14577769 

Application Number: 14724345 

Application Number: 14757630 

Application Number: 14865966 

Application Number: 14932599 

Application Number: 15054499 

Application Number: 15077506 

Application Number: 15084788 

Application Number: 15180274 

Application Number: 15298817 

Application Number: 15304920 

Application Number: 15479866 

Application Number: 16428232 

Application Number: 16544003 
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Property Type Number 

Application Number: 16561835 

Application Number: 16569144 

Application Number: 16781802 

Application Number: 17027196 

Application Number: 60072447 

Application Number: 60090891 

Application Number: 60109876 

Application Number: 60144562 

Application Number: 60164134 

Application Number: 60172343 

Application Number: 60174865 

Application Number: 60177944 

Application Number: 60197727 

Application Number: 60212233 

Application Number: 60224308 

Application Number: 60241468 

Application Number: 60241664 

Application Number: 60278936 

Application Number: 60283467 

Application Number: 60287968 

Application Number: 60293034 

Application Number: 60309631 

Application Number: 60327440 

Application Number: 60400550 

Application Number: 60549804 

Application Number: 60555982 

Application Number: 60613594 

Application Number: 60618269 

Application Number: 60619618 

Application Number: 60792236 

Application Number: 60849650 

Application Number: 60989542 

Application Number: 61011267 

Application Number: 61183845 

Application Number: 61985168 

PCT Number: US0019247 

PCT Number: US0030958 

PCT Number: US0100418 
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Property Type Number 

PCT Number: US0102341 

PCT Number: US0112555 

PCT Number: US0132503 

PCT Number: US0141015 

PCT Number: US0209411 

PCT Number: US0224326 

PCT Number: US0231649 

PCT Number: US0323965 

PCT Number: US0533922 

PCT Number: US0536015 

PCT Number: US9406713 

PCT Number: US9515115 

PCT Number: US9708209 

PCT Number: US9708222 

PCT Number: US9708549 

PCT Number: US9708756 

PCT Number: US9914467 

CORRESPONDENCE DATA 

Fax Number: (202)887-4288 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 2028874000 

Email: dlee@akingump.com 
Correspondent Name: DAVID C. LEE 

Address Line 1: 2001 K STREET N.W. 
Address Line 2: AKIN GUMP STRAUSS HAUER & FELD LLP 
Address Line 4: WASHINGTON, D.C. 20006 

ATTORNEY DOCKET NUMBER: 697820.0023 

NAME OF SUBMITTER: DAVID C. LEE 

SIGNATURE: /David C. Lee/ 

DATE SIGNED: 01/04/2021 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 25 
source= TQ Delta - A&R IP Security Agreement#page1 .tit 
source= TQ Delta - A&R IP Security Agreement#page2.tif 
source= TQ Delta - A&R IP Security Agreement#page3.tif 

source= TQ Delta - A&R IP Security Agreement#page4.tif 
source= TQ Delta - A&R IP Security Agreement#page5.tif 
source= TQ Delta - A&R IP Security Agreement#page6.tif 
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source= TQ Delta - A&R IP Security Agreement#page8.tif 
source= TQ Delta - A&R IP Security Agreement#page9.tif 

source= TQ Delta - A&R IP Security Agreement#page10.tif 
source= TQ Delta - A&R IP Security Agreement#page11.tif 
source= TQ Delta - A&R IP Security Agreement#page12.tif 

source= TQ Delta - A&R IP Security Agreement#page13.tif 
source= TQ Delta - A&R IP Security Agreement#page14.tif 
source= TQ Delta - A&R IP Security Agreement#page15.tif 

source= TQ Delta - A&R IP Security Agreement#page16.tif 
source= TQ Delta - A&R IP Security Agreement#page17.tif 

source= TQ Delta - A&R IP Security Agreement#page18.tif 
source= TQ Delta - A&R IP Security Agreement#page19.tif 
source= TQ Delta - A&R IP Security Agreement#page20.tif 

source= TQ Delta - A&R IP Security Agreement#page21.tif 
source= TQ Delta - A&R IP Security Agreement#page22.tif 
source= TQ Delta - A&R IP Security Agreement#page23.tif 

source= TQ Delta - A&R IP Security Agreement#page24.tif 
source= TQ Delta - A&R IP Security Agreement#page25.tif 
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EXECUTION VERSION 

AMENDED AND RESTATED INTELLECTUAL PROPERTY SECURITY AGREEMENT 

This AMENDED AND RESTATED INTELLECTUAL PROPERTY SECURITY 
AGREEMENT (as amended, restated, amended and restated, supplemented or otherwise modified 
from time to time, the "IP Security Agreement"), dated as of December 31, 2020, is made by 
each undersigned grantor (each, a "Grantor", and, collectively, the "Grantors") in favor of 
ALTER DOMUS (US) LLC, a Delaware limited liability company, as collateral agent for its own 
benefit and the benefit of the Lenders (as defined in the Credit Agreement defined below) (in such 
capacity, together with its successor and assigns in such capacity, the "Collateral Agent"). 
Capitalized terms used herein and not otherwise defined herein shall have the meanings assigned 
to such terms in the Credit Agreement or the Security Agreement (as defined below), as applicable. 

WHEREAS, the Borrower, ALTER DOMUS (US) LLC, as Administrative Agent (as 
defined therein), the Collateral Agent and the Lenders from time party thereto, are each party to 
that certain Amended and Restated Credit Agreement, dated as of December 31, 2020 ( as 
amended, restated, amended and restated, supplemented or otherwise modified from time to time, 
the "Credit Agreement"), pursuant to which the Lenders have agreed, among other things, to 
continue the existing term loan and extend further credit to the Borrower in the form of delayed 
draw term loans upon the terms and subject to the conditions specified therein; 

WHEREAS, in connection with the Credit Agreement, each Grantor has entered into the 
Amended and Restated Security Agreement, dated as of December 31, 2020 (as amended, restated, 
amended and restated, supplemented or otherwise modified from time to time, the "Security 
Agreement") in order to induce the Lenders to make and continue to make, as applicable, Loans; 
and 

WHEREAS, under the terms of the Security Agreement, each Grantor has granted to the 
Collateral Agent, for the ratable benefit of the Credit Parties, a security interest in, among other 
property, certain intellectual property of such Grantor, and has agreed as a condition thereof to 
execute this IP Security Agreement for recording with the United States Patent and Trademark 
Office and the United States Copyright Office, as the case may be. 

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of 
which are hereby acknowledged, each Grantor agrees as follows: 

(a) Grant of Security Interest. As security for the prompt and complete payment 
or performance, as the case may be, in full of the Secured Obligations, each Grantor hereby grants 
to the Collateral Agent for itself and the ratable benefit of the Credit Parties, a security interest in 
all ofits right, title and interest in and to all of the following personal property, whether now owned 
by or owing to or hereafter acquired by or arising in favor of such Grantor (collectively, the "IP 
Collateral"): 

(i) all Trademark registrations and applications for Trademark 
registration in the United States Patent and Trademark Office listed on Schedule I hereto; 
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(ii) all issued Patents and pending Patent applications in the United 
States Patent and Trademark Office listed on Schedule II hereto; 

(iii) all Copyright registrations and pending applications for Copyright 
registration in the United States Copyright Office listed on Schedule III; and 

(iv) all Proceeds and products of any and all of the foregoing and all 
supporting obligations, collateral security and guarantees given by any Person with respect 
to any of the foregoing; 

provided, however, that notwithstanding any of the other provisions herein (and notwithstanding 
any recording of the Collateral Agent's Lien made in the United States Patent and Trademark 
Office, United States Copyright Office, or other registry office in any other jurisdiction), this 
Short-Form IP Security Agreement shall not constitute a grant of a security interest in any 
Trademark applications filed in the United States Patent and Trademark Office on the basis of such 
Grantor's "intent-to-use" such trademark, unless and until acceptable evidence of use of the 
Trademark has been filed with and accepted by the United States Patent and Trademark Office 
pursuant to Section l(c) or Section l(d) of the Lanham Act (15 U.S.C. 1051, et seq.), to the extent 
that granting a lien in such Trademark application prior to such filing would adversely affect the 
enforceability or validity of such Trademark application. 

(b) Security for Secured Obligations. The grant of a security interest in the IP 
Collateral by each Grantor under this IP Security Agreement secures the payment of all Secured 
Obligations of such Grantor now or hereafter existing under or in respect of the Loan Documents, 
whether direct or indirect, absolute or contingent, and whether for principal, reimbursement 
obligations, interest, premiums, penalties, fees, indemnifications, contract causes of action, costs, 
expenses or otherwise, subject to the terms and provisions thereof. 

( c) Recordation. This IP Security Agreement has been executed and delivered 
by each Grantor for the purpose of recording the grant of security interest herein with the United 
States Patent and Trademark Office and the United States Copyright Office, as the case may be. 
Each Grantor authorizes and requests that the Register of Copyrights, the Commissioner for 
Patents and the Commissioner for Trademarks and any other applicable government officer record 
this IP Security Agreement. 

( d) Execution in Counterparts. This IP Security Agreement may be executed in 
any number of counterparts, each of which when so executed shall be deemed to be an original 
and all of which taken together shall constitute one and the same agreement. 

( e) Grants, Rights and Remedies. This IP Security Agreement has been entered 
into in conjunction with the provisions of the Security Agreement. The Grantor does hereby 
acknowledge and confirm that the grant of the security interest hereunder to, and the rights and 
remedies of, the Collateral Agent with respect to the Collateral are more fully set forth in the 
Security Agreement, the terms and provisions of which are incorporated herein by reference as if 
fully set forth herein. In the event of any conflict between the terms of this IP Security Agreement 
and the terms of the Security Agreement, the terms of the Security Agreement shall govern. 

2 
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(f) Governing Law. THIS IP SECURITY AGREEMENT SHALL BE 
GOVERNED BY, AND CONSTRUED IN ACCORDANCE WITH, THE LAW OF THE STATE 
OF NEW YORK. 

(g) General. Sections 10.04, 10.14(b) and 10.15 of the Credit Agreement are 
hereby incorporated by reference into this IP Security Agreement mutatis mutandis and shall apply 
hereto. 

(h) Severability. In case any one or more of the provisions contained in this IP 
Security Agreement should be held invalid, illegal or unenforceable in any respect, the validity, 
legality and enforceability of the remaining provisions contained herein and in the Security 
Agreement shall not in any way be affected or impaired thereby (it being understood that the 
invalidity of a particular provision in a particular jurisdiction shall not in and of itself affect the 
validity of such provision in any other jurisdiction). The parties hereto shall endeavor in good
faith negotiations to replace the invalid, illegal or unenforceable provisions with valid provisions 
the economic effect of which comes as close as possible to that of the invalid, illegal or 
unenforceable provisions. 

(i) Amendment and Restatement. This IP Security Agreement is an amendment 
and restatement but not a novation of that certain Intellectual Property Security Agreement, dated 
as of October 5, 2018, in favor of the Collateral Agent (as amended, modified or supplemented 
prior to the date hereof, the "Original IP Security Agreement"). All Liens and security interests 
securing payment of the Secured Obligations under the Original IP Security Agreement are hereby 
collectively, renewed, extended, ratified and brought forward as security for the payment and 
performance of the Secured Obligations. Each Grantor hereby (i) reaffirms each Lien, pledge and 
security interest granted to the Collateral Agent under or in connection with the Original IP 
Security Agreement, (ii) agrees that after giving effect to this IP Security Agreement such Liens, 
pledges and security interests shall continue in full force and effect, and (iii) agrees that such Liens, 
pledges and security interests continue to secure the full and prompt payment and performance of 
all of the Secured Obligations. 

[Remainder of Page Intentionally Blank] 

3 
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IN WITNESS WHEREOF, each Grantor has caused this IP Security Agreement to 
be duly executed and delivered by its officer thereunto duly authorized as of the date first above 
written. 

TQ DELTA LLC, as Grantor 

By: TQCAP GP, LLC, its manager 

By: TECHQUITY CAPITAL MANAGEMENT, 
LLC, its sole member 

By: 
Name: Abha Divine 
Title: Managing Director 

[Signature Page to A&R IP Security Agreement] 
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.ACCEPTED AND AGREED 
as cf the rlate first abov~ written, 

ALTER DOMUS (US) LU\ 
M Col!uternl Ag~nt 
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UNITED STATES TRADEMARKS: 
Registrations/ Applications: 

Schedule I 

Trademarks 

OWNER REGISTRATION/APPLICATION NUMBER 
TQ Delta 5110447 
LLC 

TRADEMARK 
TQDELTA 
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Schedule II 

Patents 

(see attached) 
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Reference# Title 

SystemsandMethodsforEstablishinga 

DiagnosticTransmission Mode and 

Communicating Overthe Same 

Multicarrier Modulation Messaging for 

Frequency Domain Received Idle 

Channel Noise Information 

Multicarrier Modulation Messaging for 

Power level PerSubchannel 

Information 

Multicarrier Modulation Messaging for 

SNR Per Subchannel During Showtime 

Information 

SystemsandMethodsforEstablishinga 

DiagnosticTransmission Mode and 

Communicating Overthe Same 

Multicarrier Modulation Messaging for 

Power level PerSubchannel 

Information 

Systems and Methods fora Transceiver 

to Transmit or Receive Test Information 

Over a Communication Channel Using 

MulticarrierModulation 

SystemsandMethodsforEstablishinga 

DiagnosticTransmission Mode and 

Communicating Overthe Same 

SystemsandMethodsforEstablishinga 

DiagnosticTransmission Mode and 

Communicating Overthe Same 

SystemsandMethodsforEstablishinga 

DiagnosticTransmission Mode and 

Communicating Overthe Same 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

Diagnostic Methods and Systems for 

MulticarrierModems 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

DIAGNOSTIC METHODS AND SYSTEMS 

FORMULTICARRIER MODEMS 

DIAGNOSTIC METHODS AND SYSTEMS 

FORMULTICARRIER MODEMS 

DIAGNOSTIC METHODS AND SYSTEMS 

FORMULTICARRIER MODEMS 

Diagnostic Methods and Systems for 

MulticarrierModems 

Diagnostic Methods and Systems for 

MulticarrierModems 

Diagnostic Methods and Systems for 

MulticarrierModems 

Diagnostic Methods and Systems for 

MulticarrierModems 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

COMMUNICATINGOVERTHE SAME 

Country 

ID 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

us 

AU 

AU 

AU 

TQ DELTA, LLC 
Privileged and Confidential/ Attorney Client Communication 

Status Serial# Filed Date Publication# 

ISSUED 10/619,691 7/16/03 US 2004-0202237 Al 

ISSUED 12/477,742 6/3/09 US 2009-0238254 Al 

EXPIRED 12/779,660 5/13/10 US 2010-0226418 Al 

ISSUED 12/779,708 5/13/10 US 2010-0220775 Al 

ISSUED 13/004,254 1/11/11 US 2011-0103443 Al 

ISSUED 13/476,310 5/21/12 US 2012-0230476 Al 

ISSUED 13/873,892 4/30/13 US 2013-0243049 Al 

ISSUED 14/153,282 1/13/14 US 2014-0126616 Al 

ISSUED 14/282,254 5/20/14 US 2014-0254645 Al 

ABANDONED 14/577,769 12/19/14 US 2015-0103936 Al 

ISSUED 14/818,731 8/5/15 US 2015-0341488 Al 

ISSUED 14/991,431 1/8/16 US 2016-0127537 Al 

ISSUED 15/016,432 2/5/16 US 2016-0165042 Al 

ISSUED 15/098,932 4/14/16 US 2016-0227026 Al 

ISSUED 15/295,602 10/17/16 US 2017-0034343 Al 

ISSUED 15/958,878 4/20/18 US 2018-0249001 Al 

ISSUED 2008203520 1/8/01 AU 2008203520 

ABANDONED 2009222537 1/8/01 AU 2009222537 

ABANDONED 2011247879 1/8/01 

1/8/01 

1/8/01 

1/8/01 

1/8/01 

2,394,491 1/8/01 CA 2394491 

2,726,826 1/8/01 CA 2726826 

2,788,662 1/8/01 

2,948,960 1/8/01 

PCT/US0l/00418 1/8/01 WO 2001/52516 

Patent# Issue Date Expiration Date 

7,570,686 8/4/09 10/1/22 

7,835,430 11/16/10 1/8/21 

8,238,412 8/7/12 4/7/20 

7,889,784 2/15/11 1/8/21 

8,634,449 1/21/14 7/4/21 

8,432,956 4/30/13 1/8/21 

8,743,931 6/3/14 1/8/21 

8,929,423 1/6/15 1/8/21 

9,319,512 4/19/16 1/8/21 

2/16/16 

9,264,533 2/16/16 1/8/21 

9,479,637 10/25/16 1/8/21 

9,973,624 5/15/18 1/8/21 

10,264,119 4/16/19 1/8/21 

9,838,531 12/5/17 1/8/21 

10,623,559 4/14/20 1/8/21 

2008203520 11/5/09 1/8/21 

2009222537 12/22/11 1/4/17 

9/18/14 1/4/17 

3/12/15 1/4/17 

2/28/17 

9/7/17 12/6/19 

12/6/19 

2,394,491 3/29/11 1/8/21 

2,726,826 11/20/12 12/23/16 

2,788,662 1/3/17 1/8/20 

2,948,960 6/23/20 1/8/21 
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SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5 COMMUNICATINGOVERTHE SAME EP ISSUED 06022008.4 1/8/01 1755253 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-BE COMMUNICATINGOVERTHE SAME BE ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-CH COMMUNICATINGOVERTHE SAME CH ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DE COMMUNICATINGOVERTHE SAME DE ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-ES COMMUNICATINGOVERTHE SAME ES ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-FR COMMUNICATINGOVERTHE SAME FR ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-GB COMMUNICATINGOVERTHE SAME GB ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-GR COMMUNICATINGOVERTHE SAME GR ABANDONED 06022008.4 1/8/01 N/A 1755253 7/13/11 12/6/19 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-HK COMMUNICATINGOVERTHE SAME HK ABANDONED 07108499.2 1/8/01 HK 1100379 8/4/11 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-IE COMMUNICATINGOVERTHE SAME IE ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-IT COMMUNICATINGOVERTHE SAME IT ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-NL COMMUNICATINGOVERTHE SAME NL ISSUED 06022008.4 1/8/01 N/A 1755253 7/13/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-1 COMMUNICATINGOVERTHE SAME EP ISSUED 10011985.8 1/8/01 2276182 2276182 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-1-DE COMMUNICATINGOVERTHE SAME DE ISSUED 10011985.8 1/8/01 2276182 60151242.1 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-1-F R COMMUNICATINGOVERTHE SAME FR ISSUED 10011985.8 1/8/01 2276182 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-1-GB COMMUNICATINGOVERTHE SAME GB ISSUED 10011985.8 1/8/01 2276182 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-1-H K COMMUNICATINGOVERTHE SAME HK ABANDONED 11101591.8 1/8/01 HK 1147612 12/5/19 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-2 COMMUNICATINGOVERTHE SAME EP ABANDONED 10011983.3 1/8/01 2293459 12/12/19 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-2-H K COMMUNICATINGOVERTHE SAME HK ABANDONED 11103980.3 1/8/01 HK 1149982 12/12/19 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3 COMMUNICATINGOVERTHE SAME EP ISSUED 10011984.1 1/8/01 2317684 2317684 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3-DE COMMUNICATINGOVERTHE SAME DE ISSUED 10011984.1 1/8/01 2317684 60151241.3 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3-F R COMMUNICATINGOVERTHE SAME FR ISSUED 10011984.1 1/8/01 2317684 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3-GB COMMUNICATINGOVERTHE SAME GB ISSUED 10011984.1 1/8/01 2317684 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3-H K COMMUNICATINGOVERTHE SAME HK ABANDONED 11106469.6 1/8/01 1152597 11/11/19 
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SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-3-NL COMMUNICATINGOVERTHE SAME NL ISSUED 10011984.1 1/8/01 2317684 2/26/20 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-4 COMMUNICATINGOVERTHE SAME EP ISSUED 10011982.5 1/8/01 2270996 2270996 3/7/18 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-4-DE COMMUNICATINGOVERTHE SAME DE ISSUED 10011982.5 1/8/01 2270996 3/7/18 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-4-F R COMMUNICATINGOVERTHE SAME FR ISSUED 10011982.5 1/8/01 2270996 3/7/18 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-4-GB COMMUNICATINGOVERTHE SAME GB ISSUED 10011982.5 1/8/01 2270996 3/7/18 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-4-H K COMMUNICATINGOVERTHE SAME HK ISSUED 11101590.0 1/8/01 HK 1147611 HK 1147611 9/21/18 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-5 COMMUNICATINGOVERTHE SAME EP ABANDONED 18159847.5 1/8/01 3349386 12/12/19 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PEP-5-DIV-5-H K COMMUNICATINGOVERTHE SAME HK ABANDONED 18113502.4 1/8/01 1254420 1/14/20 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PJP COMMUNICATINGOVERTHE SAME JP ABANDONED 2001-552611 1/8/01 JP2003/520504 7/13/11 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PJP-DIV COMMUNICATINGOVERTHE SAME JP ISSUED 2008-191051 1/8/01 2009-027721 4722972 4/15/11 1/8/21 

SYSTEMS AND METHODS FOR 

ESTABLISH! NG A DIAGNOSTIC 

TRANSMISSION MODE AND 

6936-2-PJP-DIV-2 COMMUNICATINGOVERTHE SAME JP ABANDONED 2011-012155 1/8/01 2011-151808 6/21/13 

M ULTICARRIER MODULATION SYSTEM 

WITH REMOTE DIAGNOSTIC 

6936-2-PROV-1 TRANSMISSION MODE us EXPIRED 60/174,865 1/7/00 N/A 1/7/01 

CHARACTERIAZTION OF 

TRANSMISSION LINES USING 

BROADBAND SIGNALS INA MULTI-

6936-2-PROV-2 CARRIER DSLSYSTEM us EXPIRED 60/224,308 8/10/00 N/A 8/10/01 

SYSTEMS AND METHODS FOR MULTI-

6936-16 PAIR ATM OVER DSL us ISSUED 10/264,258 10/4/02 US 2003-0091053 Al 7,453,881 11/18/08 7/24/25 

SYSTEMS AND METHODS FOR MULTI-

6936-16-CON PAIROVERDSL us ISSUED 12/247,741 10/8/08 US 2009-0028158 Al 7,809,028 10/5/10 10/4/22 

Combining Multiple DSL Tansceivers for 

6936-16-CON-2 a High Data Rate Connection us ISSUED 12/769,277 4/28/10 US 2010-0208737 Al 7,978,706 7/12/11 10/4/22 

Systems and Methods for Multi-Pair 

6936-16-CON-3 ATM OverDSL us ISSUED 12/783,777 5/20/10 US 2010-0290471 Al 8,422,511 4/16/13 10/4/22 

Systems and Methods for Multi-Pair 

6936-16-CON-4 ATM OverDSL us ISSUED 13/863,058 4/15/13 us 2013-0223453 8,831,031 9/9/14 10/4/22 

6936-16-CON-5 BONDING DEVICE AND METHOD us ISSUED 14/465,502 8/21/14 US 2014-0362863 Al 9,014,193 4/21/15 10/4/22 

6936-16-CON-6 BONDING DEVICE AND METHOD us ISSUED 14/682,435 4/9/15 US 2015-0215239 Al 9,300,601 3/29/16 10/4/22 

6936-16-CON-7 BONDING DEVICE AND METHOD us ISSUED 15/057,741 3/1/16 US 2016-0182406 Al 9,894,014 2/13/18 10/4/22 

6936-16-CON-8 BONDING DEVICE AND METHOD us ISSUED 15/882,619 1/29/18 US 2018-0152395 Al 10,341,261 7/2/19 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PCA PAIR ATM OVER DSL CA ISSUED 2,461,320 10/4/02 CA 2461320 2,461,320 10/25/11 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PCT PAIR ATM OVER DSL WO NAT PHASE PCT/US02/31649 10/4/02 WO 2003/032555 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP PAIR ATM OVER DSL EP ISSUED 02778433.9 10/4/02 1433277 1433277 7/25/12 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEPBE PAIR ATM OVER DSL BE ISSUED 02778433.9 10/4/02 1433277 7/25/12 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEPDE PAIR ATM OVER DSL DE ISSUED 02778433.9 10/4/02 1433277 7/25/12 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEPFR PAIR ATM OVER DSL FR ISSUED 02778433.9 10/4/02 1433277 7/25/12 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEPGB PAIR ATM OVER DSL GB ISSUED 02778433.9 10/4/02 1433277 7/25/12 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV PAIR ATM OVER DSL EP ISSUED 12002728.9 10/4/02 2506508 2506508 5/2/18 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-DE PAIR ATM OVER DSL DE ISSUED 12002728.9 10/4/02 2506508 5/2/18 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-FR PAIR ATM OVER DSL FR ISSUED 12002728.9 10/4/02 2506508 5/2/18 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-GB PAIR ATM OVER DSL GB ISSUED 12002728.9 10/4/02 2506508 5/2/18 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-2 PAIR ATM OVER DSL EP ISSUED 18170134.3 10/4/02 3386128 3386128 7/24/19 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-2-DE PAIR ATM OVER DSL DE ISSUED 18170134.3 10/4/02 3386128 DE60249960.7 7/24/19 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-2-F R PAIR ATM OVER DSL FR ISSUED 18170134.3 10/4/02 3386128 7/24/19 10/4/22 

SYSTEMS AND METHODS FOR MULTI-

6936-16-PEP-DIV-2-GB PAIR ATM OVER DSL GB ISSUED 18170134.3 10/4/02 3386128 7/24/19 10/4/22 
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ISSUED 14/081,469 11/15/13 

ISSUED 14/730,874 6/4/15 

ISSUED 15/046,821 2/18/16 
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PUBLISHED 16/544,003 8/19/19 

ABANDONED 10/11/05 

ABANDONED 10/11/05 

ISSUED 10/11/05 

ISSUED 2,580,280 10/11/05 

ABANDONED 2,869,452 10/11/05 

ABANDONED 2,909,150 10/11/05 

ISSUED 2,980,607 10/11/05 

ABANDONED 10/11/05 

ISSUED 10/11/05 

NAT PHASE PCT/US05/36015 10/11/05 

ISSUED 10/11/05 

ISSUED 10/11/05 

ISSUED 10/11/05 

ISSUED 10/11/05 

ISSUED 10/11/05 

PUBLISHED 10/11/05 

PUBLISHED 10/11/05 

ABANDONED 1208/KOLNP/2007 10/11/05 

ISSUED 10/11/05 

ABANDONED 10/11/05 

ISSUED 10/11/05 

ABANDONED 10/11/05 

EXPIRED 60/618,269 10/12/04 

3386128 7/24/19 10/4/22 

N/A 10/5/02 

US 2006-0088054 Al 7,831,890 11/9/10 11/7/28 

US 2010-0228924 Al 7,844,882 11/30/10 10/11/25 

US 2010-0306628 Al 7,836,381 11/16/10 10/11/25 

US 2011-0029844 Al 8,276,048 9/25/12 10/11/25 
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US 2014-0075128 Al 9,069,718 6/30/15 10/11/25 
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US 2016-0179389 Al 9,547,608 1/17/17 10/11/25 

US 2017-0090811 Al 9,898,220 2/20/18 10/11/25 
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EP1832028 1832028 1/31/18 10/11/25 
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1832028 1/31/18 10/11/25 

1832028 1/31/18 10/11/25 
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3340511 10/11/25 
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IN 1208/KOLNP/2007 10/12/24 

2008-516533 4889646 12/22/11 10/11/25 

2009-065692 4976359 4/20/12 2/21/17 

10-2007-0065369 10-1160717 6/21/12 10/11/25 

10-2010/0116234 10-1160765 6/21/12 3/10/17 

N/A 10/12/05 
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6936-53-PCA-DIV CRCCOUNTER NORMALIZATION CA ABANDONED 2,711,718 9/23/05 CA 2711718 2,711,718 3/24/15 7/28/20 

6936-53-PCA-DIV-2 CRCCOUNTER NORMALIZATION CA ABANDONED 2,876,137 9/23/05 2,876,137 9/13/16 9/12/18 

6936-53-PCA-DIV-3 CRCCOUNTER NORMALIZATION CA ABANDONED 2,935,980 9/23/05 2,935,980 1/8/19 7/28/20 

6936-53-PCA-DIV-4 CRCCOUNTER NORMALIZATION CA ABANDONED 3,023,907 9/23/05 3,023,907 6/4/19 7/28/20 

6936-53-PCN CRCCOUNTER NORMALIZATION CN ISSUED 200580008869.X 9/23/05 CN1934817A 200580008869.X 5/16/12 9/23/25 

6936-53-PCN-DIV CRCCOUNTER NORMALIZATION CN ABANDONED 201210063701.0 9/23/05 CN 102624488 201210063701.0 11/25/15 7/25/17 

A Method and a system for Cyclic 

Redundancy Checksum (CRC) Anomaly 

Counter Normalization, and a Module 

6936-53-PCN-DIV-HK Performing the Method HK ABANDONED 13101408.9 9/23/05 HK1174752 3/22/16 

6936-53-PCT CRCCOUNTER NORMALIZATION WO NAT PHASE PCT/US05/033922 9/23/05 WO 2006/036723 Al 

6936-53-PEP CRCCOUNTER NORMALIZATION EP ISSUED 05799765.2 9/23/05 1792430 1792430 7/20/11 9/23/25 

6936-53-PEPBE CRCCOUNTER NORMALIZATION BE ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/4/20 

6936-53-PEPCH CRCCOUNTER NORMALIZATION CH ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/4/20 

6936-53-PEPDE CRCCOUNTER NORMALIZATION DE ISSUED 05799765.2 9/23/05 N/A 1792430 7/20/11 9/23/25 

6936-53-PEPDK CRCCOUNTER NORMALIZATION DK ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/4/20 

6936-53-PEPFR CRCCOUNTER NORMALIZATION FR ISSUED 05799765.2 9/23/05 N/A 1792430 7/20/11 9/23/25 

6936-53-PEPGB CRCCOUNTER NORMALIZATION GB ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/6/19 

6936-53-PEPHK CRCCOUNTER NORMALIZATION HK ABANDONED 07110654.9 9/23/05 HK 1102488 8/4/11 

6936-53-PEPIE CRCCOUNTER NORMALIZATION IE ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/4/20 

6936-53-PEPNL CRCCOUNTER NORMALIZATION NL ISSUED 05799765.2 9/23/05 N/A 1792430 7/20/11 9/23/25 

6936-53-PEPSE CRCCOUNTER NORMALIZATION SE ABANDONED 05799765.2 9/23/05 N/A 1792430 7/20/11 8/4/20 

6936-53-PEP-DIV CRCCOUNTER NORMALIZATION EP ISSUED 11005906.0 9/23/05 EP2381610Al 2381610 12/21/16 9/23/25 

6936-53-PEP-DIV-DE CRCCOUNTER NORMALIZATION DE ISSUED 11005906.0 9/23/05 2381610 12/21/16 9/23/25 

6936-53-PEP-DIV-FR CRCCOUNTER NORMALIZATION FR ISSUED 11005906.0 9/23/05 2381610 12/21/16 9/23/25 

6936-53-PEP-DIV-GB CRCCOUNTER NORMALIZATION GB ISSUED 11005906.0 9/23/05 2381610 12/21/16 9/23/25 

6936-53-PEP-DIV-2 CRCCOUNTER NORMALIZATION EP ISSUED 16020487.1 9/23/05 3176973 3176973 6/17/20 9/23/25 

693 6-5 3-PEP-DIV-2-D E CRCCOUNTER NORMALIZATION DE ISSUED 16020487.1 9/23/05 3176973 6/17/20 9/23/25 

6936-53-PEP-DIV-2-F R CRCCOUNTER NORMALIZATION FR ISSUED 16020487.1 9/23/05 3176973 6/17/20 9/23/25 

693 6-5 3-PEP-DIV-2-G B CRCCOUNTER NORMALIZATION GB ISSUED 16020487.1 9/23/05 3176973 6/17/20 9/23/25 

6936-53-PIN CRCCOUNTER NORMALIZATION IN ABANDONED 1601/KOLNP/2006 9/23/05 IN 1601/KOLNP/2006 9/23/25 

6936-53-PJP CRCCOUNTER NORMALIZATION JP ABANDONED 2006-551651 9/23/05 2007-519382 10/12/11 

6936-53-PJP-DIV CRCCOUNTER NORMALIZATION JP ABANDONED 2006-345676 9/23/05 JP2007/151145 10/12/11 

6936-53-PJP-DIV-2 CRCCOUNTER NORMALIZATION JP ISSUED 2010-042193 9/23/05 2010-178353 5237317 4/5/13 9/23/25 

6936-53-PJP-DIV-3 CRCCOUNTER NORMALIZATION JP ISSUED 2012-194723 9/23/05 2013-009417 5823936 10/16/15 9/23/25 

6936-53-PJP-DIV-4 CRCCOUNTER NORMALIZATION JP ISSUED 2015-105633 9/23/05 2015-167401 6215254 9/29/17 9/23/25 

6936-53-PJP-DIV-5 CRCCOUNTER NORMALIZATION JP ISSUED 2016-162059 9/23/05 2016-220241 6335230 5/11/18 9/23/25 

6936-53-PKR CRCCOUNTER NORMALIZATION KR ISSUED 10-2006-7011697 9/23/05 10-2007-0072425 10-0955190 4/20/10 9/23/25 

6936-53-PKR-DIV CRCCOUNTER NORMALIZATION KR ABANDONED 10-2010-7005285 9/23/05 10-2010/0035665 9/23/25 

6936-53-PKR-DIV-2 CRCCOUNTER NORMALIZATION KR ABANDONED 10-2010-7024190 9/23/05 10-2010-0120722 9/23/25 

CRCCOUNTER NORMALIZATION 

6936-53-PROV METHOD AND SYSTEM us EXPIRED 60/613,594 9/25/04 N/A 9/25/05 

6936-52-PCA Impulse Noise Management CA ISSUED 2,555,757 3/3/05 CA2555757 2,555,757 1/20/15 3/3/25 

6936-52-PCA-REI Impulse Noise Management CA ISSUED 2,555,757R 3/3/05 2,555,757 3/27/18 3/3/25 

On-Line Impulse Noise Protection (INP) 

6936-52-PCN Adaptation CN ABANDONED 200580006738.8 3/3/05 CN1926794A 11/10/11 

ON-LINE IMPULSE NOISE PROTECTION 

6936-52-PCT (INP) ADAPTATION WO NAT PHASE PCT/US05/06842 3/3/05 WO 2005/086405 A3 

6936-52-PEP Impulse Noise Management EP ABANDONED 05724394.1 3/3/05 EP1721403 3/3/25 

ON-LINE IMPULSE NOISE PROTECTION 

6936-52-PEPHK (INP) ADAPTATION HK ABANDONED 07105041.1 3/3/05 HK 1097672 8/23/12 

6936-52-PEP-DIV Impulse Noise Management EP ABANDONED 10006702.4 3/3/05 2228936 3/7/11 

6936-52-PEP-DIV-HK Impulse Noise Management HK ABANDONED 10110020.1 3/3/05 HK 1143672 8/23/12 

ON-LINE IMPULSE NOISE PROTECTION 

6936-52-PIN (INP) ADAPTATION IN ABANDONED 2155/KOLNP/2006 7/31/06 IN 2137/KOLNP/2006 7/31/26 

ON-LINE IMPULSE NOISE PROTECTION 

6936-52-PROV (INP) ADAPTATION us EXPIRED 60/549,804 3/3/04 N/A 3/3/05 

IMPULSE NOISE PROTECTION (INP) 

6936-52-PROV-2 TRAINING us EXPIRED 60/555,982 3/24/04 N/A 3/24/05 

6936-52-PUS Impulse Noise Management us ABANDONED 10/597,482 7/27/06 US 2008-0232444 Al 10/14/11 

6936-52-PUS-CON Impulse Noise Management us ISSUED 12/769,193 4/28/10 US 2010-0220771 Al 8,462,835 6/11/13 3/3/25 

6936-52-PUS-CON-2 Impulse Noise Management us ISSUED 13/914,852 6/11/13 US 2013-0272355 Al 8,594,162 11/26/13 3/3/25 

6936-52-PUS-CON-3 Impulse Noise Management us ISSUED 14/075,077 11/8/13 US 2014-0064343 Al 8,743,932 6/3/14 3/3/25 

6936-52-PUS-CON-4 Impulse Noise Management us ABANDONED 14/285,911 5/23/14 US 2014-0254643 Al 2/11/16 

6936-52-PUS-CON-5 IMPULSE NOISE MANAGEMENT us ABANDONED 14/757,630 12/23/15 US 2016-0127079 Al 9/10/18 

6936-52-PUS-CON-6 IMPULSE NOISE MANAGEMENT us ISSUED 16/126,027 9/10/18 US 2019-0007164 Al 10,567,112 2/18/20 3/3/25 

693 6-5 2-PUS-CO N-6-DIV IMPULSE NOISE MANAGEMENT us ISSUED 16/448,939 6/21/19 US 2019-0312667 Al 10,805,040 10/13/20 3/3/25 

6936-52-PUS-CON-7 IMPULSE NOISE MANAGEMENT us PUBLISHED 16/781,802 2/4/20 US 2020-0177304Al 3/3/25 

M ULTICARRIER TRANSMISSION 

SYSTEM WITH LOW POWERS LEEP 

6936-28 MODE AND RAPID-ON CAPABILITY us EXPIRED 09/581,400 6/13/00 N/A 6,445,730 9/3/02 1/26/19 

M ULTICARRIER TRANSMISSION 

SYSTEM WITH LOW POWERS LEEP 

6936-28-CON MODE AND RAPID-ON CAPABILITY us ABANDONED 10/175,815 6/21/02 us 2002-0150152 5/17/04 

M ULTICARRIER TRANSMISSION 

SYSTEM WITH LOW POWERS LEEP 

6936-28-CON-1 MODE AND RAPID-ON CAPABILITY us ABANDONED 10/778,083 2/17/04 us 2004-0160906 5/30/05 

M ULTICARRIER TRANSMISSION 

SYSTEM WITH LOW POWERS LEEP 

6936-28-CON-2 MODE AND RAPID-ON CAPABILITY us ABANDONED 11/090,183 3/28/05 US 2005-0185726 Al 3/12/06 

M ULTICARRIER TRANSMISSION 

SYSTEM WITH LOW POWERS LEEP 

6936-28-CON-3 MODE AND RAPID-ON CAPABILITY us ABANDONED 11/289,516 11/30/05 US 2006-0078060 Al 
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AU 
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GB 
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GB 
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EXPIRED 
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EXPIRED 
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EXPIRED 

NAT PHASE 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

ABANDONED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

EXPIRED 

11/425,507 6/21/06 

12/615,946 11/10/09 

13/152,558 6/3/11 

13/887,889 5/6/13 

14/092,248 11/27/13 

14/295,981 6/4/14 

14/798,014 7/13/15 

15/180,274 6/13/16 

23409/99 1/26/99 

12/4/03 

2,357,551 1/26/99 

2,633,064 1/26/99 

2,800,005 1/26/99 

PCT/US99/01539 1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

1/26/99 

US 2006-0233273 Al 7,697,598 4/13/10 1/26/19 

US 2010-0054312 Al 7,978,753 7/12/11 12/12/18 

US 2011-0235691 Al 8,437,382 5/7/13 1/26/19 

US 2013-0243051-Al 8,611,404 12/17/13 1/26/19 

US 2014-0086287 Al 8,750,352 6/10/14 1/26/19 

US 2014-0286379 Al 9,094,268 7/28/15 12/12/18 

US 2015-0326404 Al 9,521,003 12/13/16 1/26/19 

US 2016-0286493 Al 11/19/18 

AU 2340999 764933 12/18/03 1/26/19 

AU 2003266429 3/10/05 

CA2357551 2,357,551 9/30/08 1/26/19 

CA 2633064 2,633,064 4/2/13 12/23/16 

2,800,005 3/14/17 1/26/19 

WO 2000/045559 

1145518 1145518 11/24/04 1/26/19 

N/A 1145518 11/24/04 1/26/19 

1524812 1524812 10/31/07 1/26/19 

N/A 1524812 10/31/07 1/26/19 

N/A 1524812 10/31/07 1/26/19 

N/A 1524812 10/31/07 1/26/19 

1901512 1901512 11/23/11 1/26/19 

N/A 1901512 11/23/11 1/26/19 

N/A 1901512 11/23/11 1/26/19 

N/A 1901512 11/23/11 1/26/19 

HK 1117978 7/28/11 

2302857 2302857 9/2/15 1/26/19 

2302857 9/2/15 1/26/19 

2302857 9/2/15 1/26/19 

2302857 9/2/15 1/26/19 

2330749 2330749 4/30/14 1/26/19 

2330749 4/30/14 1/26/19 

2330749 4/30/14 1/26/19 
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CA 

EXPIRED 10012013.8 

EXPIRED 2000-596705 

ABANDONED 2008-323651 

ABANDONED 7009402/2001 

EXPIRED 60/072,447 

ISSUED 2005295758 

ABANDONED 2010202626 

ISSUED 2,582,106 

ABANDONED 2,881,036 

ABANDONED 2,906,478 

ISSUED 200580034464.3 

NAT PHASE PCT/US05/36815 

ISSUED 05810124.7 

ISSUED 05810124.7 

ABANDONED 05810124.7 

ISSUED 05810124.7 

ABANDONED 05810124.7 

ISSUED 05810124.7 

ISSUED 05810124.7 

ISSUED 05810124.7 

ISSUED 07112380.6 

ISSUED 05810124.7 

ISSUED 05810124.7 

ABANDONED 05810124.7 

ISSUED 11000980.0 

ISSUED 11000980.0 

ISSUED 11000980.0 

ISSUED 11000980.0 

PUBLISHED 17020039.8 

PUBLISHED 18100419.3 

ABANDONED 1209/KOLNP/2007 

ABANDONED 2007-536883 

ABANDONED 2008-264567 

ISSUED 10-2007-7008275 

ISSUED 10-2010-7022479 

ABANDONED 10-2012-7021605 

EXPIRED 60/619,618 

ISSUED 11/575,598 

ISSUED 12/769,747 

ISSUED 14/559,156 

ABANDONED 15/479,866 

PUBLISHED 16/569,144 

ABANDONED 2007257055 

ISSUED Pl-0709871-5 

ISSUED 2,647,589 

1/26/99 2330749 4/30/14 1/26/19 

1/26/99 2003-518341 4282907 3/27/09 1/26/19 

1/26/99 N/A 1/26/19 

1/26/99 10-2001-0108132 5/15/06 

1/26/98 N/A 1/26/99 

10/14/05 AU 2005295758 2005295758 7/9/10 10/14/25 

10/14/05 AU 2010202626 6/27/11 

10/14/05 2,582,106 2,582,106 4/28/15 10/14/25 

10/14/05 2,881,036 12/22/15 9/8/20 

10/14/05 2,906,478 1/8/19 10/14/25 

10/14/05 CN101040480A 200580034464.3 8/31/11 10/14/25 

10/14/05 12/16/11 10/14/25 

10/14/05 WO 2006/044533 Al 

10/14/05 1800427 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 9/8/20 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 HK 1103889 1103889 12/28/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 1800427 6/20/12 10/14/25 

10/14/05 2312784 2312784 2/1/17 10/14/25 

10/14/05 2312784 2/1/17 10/14/25 

10/14/05 2312784 2/1/17 10/14/25 

10/14/05 2312784 2/1/17 10/14/25 

10/14/05 3220567 10/14/25 

10/14/15 1241167 10/14/35 

10/14/05 IN 1209/KOLNP/2007 10/15/24 

10/14/05 2008-517535 4/15/13 

10/14/05 2009-081862 4/15/13 

10/14/05 10-2007-0061867 10-1272404 5/31/13 10/14/25 

10/14/05 10-2010/0121542 10-1314976 9/27/13 10/14/25 

10/14/05 4/16/13 

10/15/04 N/A 10/15/05 

3/20/07 US 2007-0217491 Al 7,796,705 9/14/10 8/22/27 

4/29/10 US 2010-0208842 Al 8,913,649 12/16/14 10/14/25 

12/3/14 US 2015-0146821 Al 9,621,198 4/11/17 10/14/25 

4/5/17 US 2017-0214487 Al 9/12/19 

9/12/19 US 2020-0007268 Al 10/14/25 

4/12/07 AU 2007257055 4/12/27 

4/12/07 BR PI0709871 Pl 0709871-5 10/15/19 10/15/29 

4/12/07 CA 2647589 2,647,589 8/21/18 4/12/27 
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ISSUED 07811844.5 
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PUBLISHED 17020525.6 
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ISSUED 15/298,526 
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PUBLISHED 16/561,835 
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ISSUED 14/742,334 

4/12/07 4/12/27 

4/12/07 CN101421992A 4/16/13 

4/12/07 HK 1133132 4/16/13 

4/12/07 08-109.377 4/12/27 

4/12/07 WO 2007 /143277 

4/12/07 2005674 2005674 9/28/16 4/12/27 

4/12/07 2005674 9/28/16 4/12/27 

4/12/07 2005674 9/28/16 4/12/27 
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4/12/07 2178254 2/8/17 4/12/27 
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4/12/07 3190756 3190756 10/31/18 4/12/27 
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4/12/07 3190756 10/31/18 4/12/27 
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4/12/07 IN 4084/KOLNP/2008 4/12/27 

4/12/07 2009-533973 2/27/12 
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4/12/07 7/18/12 4/12/27 

4/12/07 4/12/27 
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M ULTICARRIER COM MUNI CATION 

6936-7-CON WITH VARIABLE OVERHEAD RATE us ABANDONED 10/202,688 7/25/02 us 2003-0007509 7/13/06 

M ULTICARRIER COM MUNI CATION 

6936-7-PAU WITH VARIABLE OVERHEAD RATE AU EXPIRED 48339/99 6/25/99 AU 4833999 750898 11/21/02 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PAU-2 WITH VARIABLE OVERHEAD RATE AU EXPIRED 2002301627 6/25/99 AU 2002301627 2002301627 8/6/04 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PAU-3 WITH VARIABLE OVERHEAD RATE AU ABANDONED 2004203322 6/25/99 AU 2004203322 2004203322 10/11/07 5/4/17 

M ulticarrier Communication With 

6936-7-PAU-4 Variable Overhead Rate AU ABANDONED 2007202930 6/25/99 AU 2007202930 6/25/19 

M ulticarrier Communication With 

6936-7-PAU-4-DIV Variable Overhead Rate AU ABANDONED 2010249199 6/25/99 AU 2010249199 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PCA WITH VARIABLE OVERHEAD RATE CA ABANDONED 2,335,865 6/25/99 CA2335865 2,335,865 12/16/08 3/10/17 

M ULTICARRIER COM MUNI CATION 

6936-7-PCA-DIV WITH VARIABLE OVERHEAD RATE CA EXPIRED 2,641,978 6/25/99 CA 2641978 2,641,978 1/6/15 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PCA-DIV-2 WITH VARIABLE OVERHEAD RATE CA EXPIRED 2,867,539 6/25/99 2,867,539 3/14/17 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PCT WITH VARIABLE OVERHEAD RATE WO NAT PHASE PCT/US99/14467 6/25/99 WO 2000/001127 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-2 WITH VARIABLE OVERHEAD RATE EP EXPIRED 04012683.1 6/25/99 1453268 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPAT-2 WITH VARIABLE OVERHEAD RATE AT EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPBE-2 WITH VARIABLE OVERHEAD RATE BE EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPCH-2 WITH VARIABLE OVERHEAD RATE CH EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ulticarrier Communication With 

6936-7-PEPDE-2 Variable Overhead Rate DE EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPES-2 WITH VARIABLE OVERHEAD RATE ES EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPFl-2 WITH VARIABLE OVERHEAD RATE Fl EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPFR-2 WITH VARIABLE OVERHEAD RATE FR EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPGB-2 WITH VARIABLE OVERHEAD RATE GB EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPGR-2 WITH VARIABLE OVERHEAD RATE GR EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPHK-2 WITH VARIABLE OVERHEAD RATE HK EXPIRED 05101665.7 6/25/99 HK 1068080 HK1068080 5/6/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPIE-2 WITH VARIABLE OVERHEAD RATE IE EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPIT-2 WITH VARIABLE OVERHEAD RATE IT EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPNL-2 WITH VARIABLE OVERHEAD RATE NL EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEPSE-2 WITH VARIABLE OVERHEAD RATE SE EXPIRED 04012683.1 6/25/99 N/A 1453268 3/8/06 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3 WITH VARIABLE OVERHEAD RATE EP EXPIRED 06004566.3 6/25/99 EP1667392 1667392 1/10/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DE WITH VARIABLE OVERHEAD RATE DE EXPIRED 06004566.3 6/25/99 1667392 1/10/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-FR WITH VARIABLE OVERHEAD RATE FR EXPIRED 06004566.3 6/25/99 1667392 1/10/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-GB WITH VARIABLE OVERHEAD RATE GB EXPIRED 06004566.3 6/25/99 1667392 1/10/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-HK WITH VARIABLE OVERHEAD RATE HK EXPIRED 06112790.1 6/25/99 1091070 HK1091070 6/22/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1 WITH VARIABLE OVERHEAD RATE EP EXPIRED 10011974.2 6/25/99 2278765 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-AT WITH VARIABLE OVERHEAD RATE AT EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-BE WITH VARIABLE OVERHEAD RATE BE EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-CH WITH VARIABLE OVERHEAD RATE CH EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-DE WITH VARIABLE OVERHEAD RATE DE EXPIRED 10011974.2 6/25/99 2278765 DE 699 45 900.1 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-ES WITH VARIABLE OVERHEAD RATE ES EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-F I WITH VARIABLE OVERHEAD RATE Fl EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-F R WITH VARIABLE OVERHEAD RATE FR EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-GB WITH VARIABLE OVERHEAD RATE GB EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-GR WITH VARIABLE OVERHEAD RATE GR EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-I E WITH VARIABLE OVERHEAD RATE IE EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-IT WITH VARIABLE OVERHEAD RATE IT EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-NL WITH VARIABLE OVERHEAD RATE NL EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-1-S E WITH VARIABLE OVERHEAD RATE SE EXPIRED 10011974.2 6/25/99 2278765 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-2 WITH VARIABLE OVERHEAD RATE EP EXPIRED 10011980.9 6/25/99 2278766 2278766 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-2-DE WITH VARIABLE OVERHEAD RATE DE EXPIRED 10011980.9 6/25/99 2278766 DE 699 45 902.8 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-2-F R WITH VARIABLE OVERHEAD RATE FR EXPIRED 10011980.9 6/25/99 2278766 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-2-GB WITH VARIABLE OVERHEAD RATE GB EXPIRED 10011980.9 6/25/99 2278766 11/7/18 6/25/19 
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M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-3 WITH VARIABLE OVERHEAD RATE EP EXPIRED 10011981.7 6/25/99 2278767 2278767 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-3-DE WITH VARIABLE OVERHEAD RATE DE EXPIRED 10011981.7 6/25/99 2278767 DE 699 45 903.6 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-3-F R WITH VARIABLE OVERHEAD RATE FR EXPIRED 10011981.7 6/25/99 2278767 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PEP-3-DIV-3-GB WITH VARIABLE OVERHEAD RATE GB EXPIRED 10011981.7 6/25/99 2278767 11/7/18 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PKR WITH VARIABLE OVERHEAD RATE KR ABANDONED 2000-7014830 6/25/99 10-2001-0053220 10-0955169 4/20/10 3/10/17 

M ULTICARRIER COM MUNI CATION 

6936-7-PKR-2 WITH VARIABLE OVERHEAD RATE KR EXPIRED 10-2010-7002843 6/25/99 10-2010-0031635 10-1006609 12/30/10 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PKR-3 WITH VARIABLE OVERHEAD RATE KR ABANDONED 10-2010-7021589 6/25/99 10-2010-0121683 6/25/19 

M ULTICARRIER COM MUNI CATION 

6936-7-PROV WITH VARIABLE OVERHEAD RATE us EXPIRED 60/090,891 6/26/98 N/A 6/26/99 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3 ADSLMODEM us ABANDONED 09/768,275 1/25/01 us 2001-0040875 8/25/05 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3-CON ADSLMODEM us ABANDONED 11/058,289 2/16/05 US 2005-0141441 Al 5/9/06 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3-CON-2 ADSLMODEM us ABANDONED 11/430,251 5/9/06 US 2006-0215587 Al 12/10/10 

SYSTEM AND METHOD FOR THE 

APPLICATION ONAN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3-CON-3 ADSLMODEM us ISSUED 12/783,740 5/20/10 US 2010-0296663 Al 8,391,191 3/5/13 1/29/21 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3-CON-4 ADSLMODEM us ABANDONED 12/783,744 5/20/10 N/A 2/18/11 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INAN 

6936-3-CON-5 ADSLMODEM us ISSUED 13/772,516 2/21/13 US 2013-0163749 Al 8,649,305 2/11/14 1/25/21 

System and Method for the Application 

ofan LMS Method to Updating an Echo 

6936-3-CON-6 cancellerin anADSL Modem us ISSUED 14/164,632 1/27/14 US 2014-0140499 Al 9,065,886 6/23/15 1/25/21 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER INA 

6936-3-CON-7 M ULTICARRIER TRANSCEIVER us ABANDONED 14/724,345 5/28/15 US 2015-0288808 Al 11/4/16 

SYSTEM AND METHOD FOR THE 

APPLICATION OF AN LMS METHOD TO 

UPDATING AN ECHO CANCELLER 

6936-3-PAU COEFFICIENTS INANADSL MODEM AU ABANDONED 32943/01 1/25/01 AU 3294301 783527 2/16/06 1/4/17 

System and Method for the Application 

ofan LMS Method to Updating an Echo 

6936-3-PCA cancellerin anADSL Modem CA ABANDONED 2,396,162 1/25/01 CA 2396162 4/25/12 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PCT COEFFICIENTS INADSL MODEM WO NAT PHASE PCT/US0l/02341 1/25/01 WO 2001/056184 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PEP COEFFICIENTS INADSL MODEM EP ABANDONED 01905022.8 1/25/01 EP1250766 1250766 9/17/08 12/12/19 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PEP-BE COEFFICIENTS INADSL MODEM BE ABANDONED 01905022.8 1/25/01 N/A 1250766 9/17/08 12/12/19 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PEP-DE COEFFICIENTS INADSL MODEM DE ABANDONED 01905022.8 1/25/01 N/A 1250766 9/17/08 12/12/19 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PEP-FR COEFFICIENTS INADSL MODEM FR ABANDONED 01905022.8 1/25/01 N/A 1250766 9/17/08 12/12/19 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PEP-GB COEFFICIENTS INADSL MODEM GB ABANDONED 01905022.8 1/25/01 N/A 1250766 9/17/08 12/12/19 

System and Method for the Application 

ofan LMS Method to Updating an Echo 

6936-3-PEP-DIV cancellerin anADSL Modem EP ABANDONED 08015818.1 1/25/01 1995 884 1/25/21 

System and Method for the Application 

ofan LMS Method to Updating an Echo 

6936-3-PEP-DIV-2 cancellerin anADSL Modem EP ABANDONED 10011999.9 1/25/01 2267913 1/25/21 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PJP COEFFICIENTS INADSL MODEM JP ABANDONED 2001-555226 1/25/01 JP2003-521194 1/25/21 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PKR COEFFICIENTS INADSL MODEM KR ABANDONED 2002-7009465 1/25/01 10-2002-0069265 1/25/21 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PKR-DIV COEFFICIENTS INADSL MODEM KR ABANDONED 10-2010-7006184 1/25/01 10-2010-0034063 1/25/21 

APPLICATION OF LMS METHOD TO 

UPDATING ECHO CANCELLER 

6936-3-PROV COEFFICIENTS INADSL MODEM us EXPIRED 60/177,944 1/25/00 N/A 1/25/01 
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SYSTEMS AND METHODS FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14 EQUALIZER AND DECISION FEEDBACK us ISSUED 10/211,425 8/2/02 us 2003-0067865 6,760,373 7/6/04 8/2/22 

SYSTEMS AND METHODS FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14-CON EQUALIZER AND DECISION FEEDBACK us ABANDONED 10/834,193 4/29/04 us 2004-0202259 8/2/22 

Systems and MethodsforMulticarrier 

Modulation Using Multi-Tap Frequency-

Domain Equalizer and Decision 

6936-14-CON-2 Feedback us ISSUED 11/964,409 12/26/07 US 2008-0101452 Al 7,656,976 2/2/10 8/2/22 

SYSTEMS AND METHODS FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14-CON-3 EQUALIZER AND DECISION FEEDBACK us ABANDONED 12/640,838 12/17/09 US 2010-0098149 Al 9/23/11 

SYSTEMS AND METHODS FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14-CON-4 EQUALIZER AND DECISION FEEDBACK us ABANDONED 12/783,796 5/20/10 US 2010-0296570 Al 3/2/11 

SYSTEMS AND METHODS FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14-CON-5 EQUALIZER AND DECISION FEEDBACK us ABANDONED 12/783,801 5/20/10 N/A 2/18/11 

SYSTEMS AND METHOD FOR 

MULTICARRIER MODULATION USING 

MULTI-TAP FREQUENCY-DOMAIN 

6936-14-PCT EQUALIZER AND DECISION FEEDBACK WO NAT PHASE PCT/US02/24326 8/2/02 WO 2003/012990 

M ULTICARRIER MODULATION 

METHOD USING MULTI-TAP 

FREQUENCY-DOMAIN EQULIZATION 

6936-14-PROV AND DECISION FEED BACK us EXPIRED 60/309,631 8/2/01 N/A 8/2/02 

6936-19 MULTI-CARRIER TRANSCEIVER us EXPIRED 08/105,796 8/12/93 N/A 5,497,398 3/5/96 8/12/13 

6936-19-PCT MULTI-CARRIER TRANSCEIVER WO NAT PHASE PCT/US94/06713 6/13/94 WO 1995/005711 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21 TRANSPARENT Q-MODE us ISSUED 10/106,329 3/27/02 us 2002/0196861 6,731,695 5/4/04 3/27/21 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON TRANSPARENT Q-MODE us ABANDONED 10/802,867 3/18/04 US 2004-0184552 Al 11/10/05 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON-2 TRANSPARENT Q-MODE us ABANDONED 11/200,002 8/10/05 US 2006-0039490 Al 8/7/06 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON-3 TRANSPARENT Q-MODE us ABANDONED 11/434,249 5/16/06 US 2006-0203927 Al 3/27/22 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON-4 TRANSPARENT Q-MODE us ISSUED 11/674,871 2/14/07 US 2007-0147540Al 7,558,329 7/7/09 3/27/22 

Systems and Methods for 

Implementing Receiver Transparent Q-

6936-21-CON-5 Mode us ABANDONED 12/478,577 6/4/09 US 2009-0290620 Al 7/25/11 

Systems and Methods for 

Implementing Receiver Transparent Q-

6936-21-CON-6 Mode us ISSUED 12/783,749 5/20/10 US 2010-0290558 Al 8,335,271 12/18/12 3/27/22 

Systems and Methods for 

Implementing Receiver Transparent Q-

6936-21-CON-7 Mode us ABANDONED 12/783,755 5/20/10 US 2010-0296604 Al 3/27/22 

Systems and Methods for 

Implementing Receiver Transparent Q-

6936-21-CON-8 Mode us ISSUED 13/693,394 12/4/12 US 2013-0094609 Al 8,792,574 7/29/14 3/27/22 

RANDOMIZATION USINGANXOR 

SCRAMBLER IN MULTICARRIER 

6936-21-CON-9 COMMUNICATIONS us ISSUED 14/308,934 6/19/14 US 2014-0294116 Al 9,191,039 11/17/15 3/27/22 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON-10 TRANSPARENT Q-MODE us ABANDONED 14/932,599 11/4/15 US 2016-0056857 Al 11/14/17 

SYSTEMS AND METHODS FOR 

IMPLEMENTING RECEIVER 

6936-21-CON-11 TRANSPARENT Q-MODE us ISSUED 15/812,705 11/14/17 US 2018-0069590 Al 10,419,059 9/17/19 3/27/22 

6936-21-PAU RECEIVER TRANSPARENT Q-M ODE AU ABANDONED 2002248711 3/27/02 AU 2002248711 1/4/05 

6936-21-PCA RECEIVER TRANSPARENT Q-M ODE CA ABANDONED 2,439,804 3/27/02 CA 2439804 

6936-21-PCT RECEIVER TRANSPARENT Q-M ODE WO NAT PHASE PCT/US02/09411 3/27/02 WO02/078244 

6936-21-PEP RECEIVER TRANSPARENT Q-M ODE EP ABANDONED 02717728.6 3/27/02 EP 1374469 11/2/04 

6936-21-PJP RECEIVER TRANSPARENT Q-M ODE JP ABANDONED 2002-576356 3/27/02 JP2004-538676 3/10/05 

6936-21-PKR RECEIVER TRANSPARENT Q-M ODE KR ABANDONED 2003-7012442 3/27/02 10-2004-0004562 

6936-21-PROV-1 RECEIVER TRANSPARENT Q-M ODE us EXPIRED 60/278,936 3/27/01 N/A 3/27/02 

RECEIVER TRANSPARENT Q-M ODE 

6936-21-PROV-2 WITH ON-LINE RECONFIGURATION us EXPIRED 60/283,467 4/12/01 N/A 4/12/02 

RECEIVER TRANSPARENT Q-M ODE 

WITH ON-LINE RECONFIGURATION 

6936-21-PROV-3 AND SCRAMBLING us EXPIRED 60/287,968 5/1/01 N/A 5/1/02 

RECEIVER TRANSPARENT Q-M ODE 

WITH ON-LINE RECONFIGURATION, 

SCRAMBLING AND Q-MODE SYMBOL 

6936-21-PROV-4 DISTORTION us EXPIRED 60/293,034 5/23/01 N/A 5/23/02 

M ULTI-CARRIERTRANSM ISSION 

SYSTEM ADAPTED FOR PACKET DATA 

6936-22 TRANSFER us EXPIRED 08/670,245 6/19/96 N/A 5,751,716 5/12/98 6/19/16 

M ULTI-CARRIERTRANSM ISSION 

SYSTEM ADAPTED FOR PACKET DATA 

6936-22-PCT TRANSFER WO NAT PHASE PCT/US97/08756 5/17/97 WO 1997 /049208 

M ULTI-CARRIERTRANSM ISSION 

SYSTEM ADAPTED FOR PACKET DATA 

6936-22-PEP TRANSFER EP ABANDONED 97925713.6 5/17/97 N/A 9/5/00 
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SYSTEMS AND METHODS THAT 

PROVIDE FREQUENCY DOMAIN 

SUPPLEMENTAL TRAINING OF THE 

6936-23 TIME DOMAIN EQUALIZER FOR DMT us ISSUED 09/982,065 10/19/01 us 2002-0057734 7,180,938 2/20/07 10/14/23 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON forDMT us ABANDONED 11/616,630 12/27/06 us 2007-0104262 10/19/21 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON-2 forDMT us ABANDONED 12/013,874 1/14/08 US 2008-0107164 Al 7,636,389 12/22/09 3/14/17 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON-3 forDMT us ABANDONED 12/615,077 11/9/09 US 2010-0054321 Al 2/28/11 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON-4 forDMT us ISSUED 12/783,783 5/20/10 US 2010-0290514 Al 8,102,909 1/24/12 10/19/21 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON-5 forDMT us ABANDONED 12/783,788 5/20/10 N/A 2/17/11 

Systems and Methods That Provide 

Frequency Domain Supplemental 

Training of the Time Domain Equalizer 

6936-23-CON-6 forDMT us ABANDONED 13/330,943 12/20/11 US 2012-0087399 Al 9/19/13 

SYSTEMS AND METHODS THAT 

PROVIDE FREQUENCY DOMAIN 

SUPPLEMENTAL TRAINING OF THE 

6936-23-PCT TIME DOMAIN EQUALIZER FOR DMT WO NAT PHASE PCT/US0l/32503 10/19/01 WO 2002/033926 

FREQUENCY DOMAIN SUPPLEMENTAL 

TRAININGOFTHETIME DOMAIN 

6936-23-PROV EQUALIZER FORDMT us EXPIRED 60/241,664 10/19/00 N/A 10/19/01 

M ULTICARRIER TRANSMISSION 

6936-24 SYSTEM us EXPIRED 08/340,747 11/16/94 N/A 5,636,246 6/3/97 11/16/14 

M ULTICARRIER TRANSMISSION 

6936-24-PAU SYSTEM AU EXPIRED 41666/96 11/17/95 AU 4166696 708318 11/11/99 11/17/15 

M ULTICARRIER TRANSMISSION 

6936-24-PCT SYSTEM WO NAT PHASE PCT/US95/15115 11/17/95 WO 1997 /026711 

M ULTICARRIER TRANSMISSION 

6936-24-PGB SYSTEM GB EXPIRED 9709849.5 11/17/95 GB 2320401 2320401 4/12/00 11/17/15 

BIT ALLOCATION AMONG CARRIERS IN 

6936-25 M ULTICARRIER COM MUNI CATIONS us EXPIRED 09/600,971 7/20/00 N/A 6,870,888 3/22/05 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PAU M ULTICARRIER COM MUNI CATIONS AU ABANDONED 18292/00 11/23/99 AU 1829200 754597 3/6/03 11/22/16 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PAU-2 M ULTICARRIER COM MUNI CATIONS AU ABANDONED 2002302029 11/18/02 AU 2002302029 11/19/03 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PCA M ULTICARRIER COM MUNI CATIONS CA ABANDONED 2,350,916 11/23/99 CA 2350916 2,350,916 11/20/07 9/25/17 

Bit Al location Among carriers in 

6936-25-PCA-DIV M ulticarrier Communications CA EXPIRED 2,599,805 11/23/99 CA 2599805 2,599,805 9/29/09 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PCT M ULTICARRIER COM MUNI CATIONS WO NAT PHASE PCT/US99/27798 11/23/99 WO 2000/031940 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PEP M ULTICARRIER COM MUNI CATIONS EP EXPIRED 99961782.2 11/23/99 1133858 1133858 6/30/04 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PEPGB M ULTICARRIER COM MUNI CATIONS GB EXPIRED 99961782.2 11/23/99 N/A 1133858 6/30/04 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PEP-2 M ULTICARRIER COM MUNI CATIONS EP ABANDONED 04012682.3 11/23/99 1453267 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PEP-2-DIV-1 M ULTICARRIER COM MUNI CATIONS EP ABANDONED 10011993.2 11/23/99 2264932 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PJP M ULTICARRIER COM MUNI CATIONS JP ABANDONED 2000-584658 11/23/99 2002-531010 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PJP-DIV M ULTICARRIER COM MUNI CATIONS JP ABANDONED 2010-56580 11/23/99 2010-141931 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PKR M ULTICARRIER COM MUNI CATIONS KR ABANDONED 2001-7006580 11/23/99 10-2001-0101081 11/23/19 

ALLOCATION OF COMMUNICATION 

BITS AMONG CARRIERS IN 

6936-25-PROV M ULTICARRIER COM MUNI CATIONS us EXPIRED 60/109,876 11/25/98 N/A 11/25/99 

MULTI-TAP FREQUENCY DOMAIN 

EQUALIZATION WITH DECISION 

6936-30 FEEDBACKANDTRELLIS DECODING us ABANDONED 10/631,745 8/1/03 US 2004-0096008 Al 8/1/23 

MULTI-TAP FREQUENCY DOMAIN 

EQUALIZATION WITH DECISION 

6936-30-DIV FEEDBACKANDTRELLIS DECODING us ABANDONED 11/748,806 5/15/07 us 2007-0211812 6/20/11 

MULTI-TAP FREQUENCY DOMAIN 

EQUALIZATION WITH DECISION 

6936-30-DIV-CON FEEDBACKANDTRELLIS DECODING us ABANDONED 12/783,733 5/20/10 US 2010-0293442 Al 2/25/13 

MULTI-TAP FREQUENCY DOMAIN 

EQUALIZATION WITH DECISION 

6936-30-DIV-CON-2 FEEDBACKANDTRELLIS DECODING us ABANDONED 12/783,737 5/20/10 US 2010-0299582 Al 2/25/13 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 732 of 739

COMBINED MULTI-TAP FREQUENCY 

DOMAIN EQUALIZATION WITH 

DECISION FEEDBACK AND TRELLIS 

6936-30-PCT DECODING WO NAT PHASE PCT/US03/23965 8/1/03 WO 2004/014032 A3 

COMBINED MULTI-TAP FREQUENCY 

DOMAIN EQUALIZATION WITH 

DECISION FEEDBACK AND TRELLIS 

6936-30-PROV DECODING us EXPIRED 60/400,550 8/1/02 N/A 8/1/03 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36 SIGNALS us ISSUED 09/616,954 7/14/00 N/A 6,748,016 6/8/04 7/5/22 

SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-CON SIGNALS us ABANDONED 10/743,946 12/24/03 US 2004-0136463 Al 8/27/04 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PAU SIGNALS AU ABANDONED 59347/00 7/14/00 1/13/05 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PCA SIGNALS CA ABANDONED 2378046 7/14/00 1/13/05 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PCT SIGNALS WO NAT PHASE PCT/US00/19247 7/14/00 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PEP SIGNALS EP ABANDONED 00945396.0 7/14/00 1/13/05 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PJP SIGNALS JP ABANDONED 2001-511007 7/14/00 1/13/05 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PKR SIGNALS KR ABANDONED 7000562/2002 7/14/00 1/13/05 

A SYSTEM AND METHOD FOR 

TRANSMITTING MESSAGES BETWEEN 

TRANSCEIVERS USING 

ELECTRO MAGNETICALLY COUPLED 

6936-36-PROV SIGNALS us EXPIRED 60/144,562 7/16/99 N/A 7/16/00 

M ULTI-CARRIERTRANSM ISSION 

SYSTEM UTILIZING CHANNELS WITH 

6936-41 DIFFERENT ERROR RATES us EXPIRED 08/661,974 6/12/96 N/A 5,832,030 11/3/98 6/12/16 

M ULTI-CARRIERTRANSM ISSION 

SYSTEM UTILIZING CHANNELS WITH 

6936-41-PCT DIFFERENT ERROR RATES WO NAT PHASE PCT/US97/08222 5/17/97 WO 1997 /48204 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45 TRANSMISSION SYSTEMS us EXPIRED 08/591,831 1/25/96 N/A 5,631,610 5/20/97 1/25/16 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45-PAU TRANSMISSION SYSTEMS AU EXPIRED 31342/97 5/17/97 AU 3134297 738201 1/3/02 5/17/17 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45-PCA TRANSMISSION SYSTEMS CA ABANDONED 2289537 5/17/97 7/12/04 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45-PCT TRANSMISSION SYSTEMS WO NAT PHASE PCT/US97/08549 5/17/97 WO 1998/053552 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45-PEP TRANSMISSION SYSTEMS EP ABANDONED 97926623.6 5/17/97 3/27/03 

SINGLE SIDE-BAND MODULATION 

SYSTEM FOR USE IN DIGITALLY 

IMPLEMENTED MULTICARRIER 

6936-45-PJP TRANSMISSION SYSTEMS JP ABANDONED 10-550313 5/17/97 5/6/04 

METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

6936-46 TRANSMISSION SYSTEM us EXPIRED 08/668,575 6/20/96 N/A 5,715,280 2/3/98 6/20/16 

METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

6936-46-PAU TRANSMISSION SYSTEM AU EXPIRED 30673/97 5/17/97 AU 3067397 743020 5/2/02 5/17/17 

METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

6936-46-PCA TRANSMISSION SYSTEM CA ABANDONED 2289529 5/17/97 6/17/03 
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METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

TRANSMISSION SYSTEM 

METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

TRANSMISSION SYSTEM 

METH OD FOR PARTIALLY 

MODULATING AND DEMODULATING 

DATA INA MULTICARRIER 

TRANSMISSION SYSTEM 

INTELLIGENT RATE OPTION 

DETERMINATION METHODAPPLIED 

TO ADSL TRANSCEIVER 

INTELLIGENT RATE OPTION 

DETERMINATION METHODAPPLIED 

TO ADSL TRANSCEIVER 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

Systems and MethodsforLDPCCoded 

Modulation 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

SYSTEMS AND METHODS FORLDPC 

CODED MODULATION 

LOW DENSITY PARITY CHECK (LDPC) 

CODED MODULATION FORADSL 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

Stable Low Power Mode for M ulticarrier 

Transceivers 

STABLE LOW POWER MODE FOR 

M ULTICARRIER TRANSCEIVERS 

Stable Low Power Mode for M ulticarrier 

Transceivers (Second Edition) 

Reed-Solomon Erasure Decoding with 

Error Detection for Retransmission 

Reed-Solomon Erasure Decoding with 

Error Detection for Retransmission 

Reed-Solomon Erasure Decoding with 

Error Detection for Retransmission 

Reed-Solomon Erasure Decoding with 

Error Detection for Retransmission 

REED-SOLOMON ERASURE DECODING 

WITH ERROR DETECTION FOR 

RETRANSMISSION 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

WO 

us 

us 

us 

us 

us 

us 

us 

us 

AU 

CA 

WO 

KR 

KR 

us 

us 

CA 

CN 

CN 

HK 

WO 

DE 

FR 

GB 

HK 

IN 

us 

us 

us 

us 

us 

WO 

us 

us 

us 

us 

CA 

WO 

NAT PHASE PCT/US97/08209 

ABANDONED 97925573.4 

ABANDONED 10-550306 

ISSUED 09/738,785 

EXPIRED 60/172,343 

ABANDONED 09/882,046 

ABANDONED 11/140,246 

ABANDONED 12/383,056 

ABANDONED 12/783,825 

ABANDONED 12/783,839 

ABANDONED 15/077,506 

ABANDONED 2001267096 

ABANDONED 2,409,179 

NAT PHASE PCT/US0l/41015 

ABANDONED 01944712.7 

ABANDONED 2002-511477 

ABANDONED 2002-7017148 

ABANDONED 10-2010-7006498 

EXPIRED 60/212,233 

EXPIRED 60/241,468 

ABANDONED 2,706,362 

ABANDONED 200880117277.5 

ABANDONED 201310088357.5 

ABANDONED 10110838.3 

NAT PHASE PCT/US08/84322 

ABANDONED 08852660.3 

ABANDONED 08852660.3 

ABANDONED 08852660.3 

ABANDONED 08852660.3 

ABANDONED 10109672.4 

ABANDONED 1800/KOLNP/2010 

ABANDONED 2010-535086 

EXPIRED 60/989,542 

ISSUED 12/739,330 

ABANDONED 14/485,937 

ABANDONED 15/084,788 

EXPIRED 61/011,267 

NAT PHASE PCT/USl0/37195 

EXPIRED 61/183,845 

ISSUED 13/322,170 

ISSUED 14/328,237 

ABANDONED 15/054,499 

PENDING 2,944,006 

NAT PHASE PCT/US15/27983 

5/17/97 WO 1998/053572 

5/17/97 4/16/03 

5/17/97 5/13/04 

12/15/00 US 2001-0030998 Al 6,801,570 10/5/04 12/15/20 

12/16/99 N/A 12/16/00 

6/18/01 us 2002-0042899 5/31/05 

5/31/05 US 2005-0229088 Al 6/18/21 

3/19/09 US 2009-0183048 Al 4/20/16 

5/20/10 US 2010-0299573 Al 5/30/11 

5/20/10 US 2010-0299574 Al 6/1/11 

3/22/16 US 2016-0204901 Al 1/13/17 

6/18/01 AU 2001267096 3/28/06 

6/18/01 CA 2409179 2/24/11 

6/18/01 WO 2001/097387 

6/18/01 EP1290802 

6/18/01 2004-503979 10/27/11 

6/18/01 10-2003-0036227 6/18/21 

6/18/01 10-2010-00469063 6/18/21 

6/16/00 N/A 6/16/01 

10/18/00 N/A 10/18/01 

11/21/08 CA 2706362 12/21/16 

11/21/08 CN101868951A ZL200880117277.5 9/7/16 9/20/17 

11/21/08 CN103227767 ZL201310088357.5 4/12/17 9/20/17 

11/21/08 HK1144345 12/12/16 

11/21/08 WO 2009/067653 

11/21/08 EP2223489 2223489 4/20/16 7/6/17 

11/21/08 2223489 4/20/16 7/6/17 

11/21/08 2223489 4/20/16 7/6/17 

11/21/08 2223489 4/20/16 7/6/17 

11/21/08 HK 1143261 2/11/16 

11/21/08 11/21/28 

11/21/08 2011-504709 11/21/28 

11/21/07 N/A 11/21/08 

8/12/10 US 2010-0296555 Al 8,837,610 9/16/14 6/24/29 

9/15/14 US 2015-0003504 Al 5/10/16 

3/30/16 US 2016-0212275 Al 6/7/17 

1/16/08 N/A 1/16/09 

6/3/10 WO 2010/141677 

6/3/09 N/A 6/3/10 

2/8/12 US 2012-0144259 Al 8,782,498 7/15/14 11/15/30 

7/10/14 US 2014-0325306 Al 9,276,612 3/1/16 6/3/30 

2/26/16 US 2016-0182089 Al 5/9/18 

4/28/15 4/28/35 

4/28/15 WO 2015/168117 
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Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

Low Power Mode with Legacy 

Compatibility 

LOW POWER MODE WITH LEGACY 

COMPATIBILITY 

DE 

FR 

GB 

NL 

KR 

us 

us 

ISSUED 

ISSUED 

ISSUED 

ISSUED 

ISSUED 

ABANDONED 

ISSUED 

PENDING 

EXPIRED 

PUBLISHED 

4/28/15 3138206 6/10/20 4/28/35 

4/28/15 3138206 6/10/20 4/28/35 

4/28/15 3138206 6/10/20 4/28/35 

4/28/15 3138206 6/10/20 4/28/35 

4/28/15 3138206 6/10/20 4/28/35 

4/28/15 9/30/20 

4/28/15 6592006 9/27/19 4/28/35 

4/28/15 4/28/35 

61/985,168 4/28/14 4/28/15 

15/304,920 10/18/16 US 2017-0187512 Al 4/28/35 
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Schedule III 

Copyrights 

None 



IPR2022-00833 
CommScope, Inc. Exhibit 1002 

Page 736 of 739

Case 2:21-cv-00310 Document 3 Filed 08/13/21 Page 1 of 2 PagelD #: 302 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § t I 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas - Marshall Division on the following 

D Trademarks or Qf Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:21-cv-310 8/13/2021 Eastern District of Texas- Marshall Division 

PLAINTIFF DEFENDANT 

TQ Delta, LLC CommScope Holding Company, lnc., et al. 

PATENTOR DATE OF PATENT HOLDER OF PATENTOR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 See Attachment A 

2 

3 

4 

5 

In the above-----.entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE rncLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

I DECJSION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy t-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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NOTICE OF FILING OF PATENTS ATTACHMENT A 

NOTICE OF FILING OF PATENTS 
PATENT NUMBER DATE OF PATENT HOLDER OF PATENT 
U.S. Patent No. 7,453,881 November 18, 2008 TQ Delta, LLC 
U.S. Patent No. 7,570,686 August 4, 2009 TQ Delta, LLC 
U.S. Patent No. 7,844,882 November 30, 2010 TQ Delta, LLC 
U.S. Patent No. 8,090,008 January 3, 2012 TQ Delta, LLC 
U.S. Patent No. 8,276,048 September 25, 2012 TQ Delta, LLC 
U.S. Patent No. 8,462,835 June 11,2013 TQ Delta, LLC 
U.S. Patent No. 8,468,411 Junel8,2013 TQ Delta, LLC 
U.S. Patent No. 8,937,988 January 20, 2015 TQ Delta, LLC 
U.S. Patent No. 9,094,348 July 28, 2015 TQ Delta, LLC 
U.S. Patent No. 9,154,354 October 6, 2015 TQ Delta, LLC 
U.S. Patent No. 9,485,055 November 1, 2016 TQ Delta, LLC 
U.S. Patent No. 10,567,112 February 18, 2020 TO Delta, LLC 
U.S. Patent No. 10,833,809 November 10, 2020 TQ Delta, LLC 
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AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas - Marshall Division on the following 

D Trademarks or [if Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:21-cv-309 8/13/2021 Eastern District of Texas - Marshall Division 

PLAINTIFF DEFENDANT 

TQ DELTA, LLC NOKIA CORP., NOKIA SOLUTIONSAND NETWORKS 
OY, and NOKIA OF AMERICA CORP. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK. 

TRADEMARK NO. OR TRADEMARK 

I See Attachment A 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

I DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patcnt(s), mail this copy to Director Copy 4-Case file copy 
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NOTICE OF FILING OF PATENTS ATTACHMENT A 

NOTICE OF FILING OF PATENTS 
PATENT NUMBER DATE OF PATENT HOLDER OF PATENT 
U.S. Patent No. 7,570,686 August 4, 2009 TQ Delta, LLC 
U.S. Patent No. 7,844,882 November 30, 20 l 0 TQ Delta, LLC 
U.S. Patent No. 8,090,008 January 3, 2012 TQ Delta, LLC 
U.S. Patent No. 8,468,411 June 18,2013 TQ Delta, LLC 
U.S. Patent No. 8,495,473 July 23, 2013 TQ Delta, LLC 
U.S. Patent No. 8,594,162 November 26, 2013 TQ Delta, LLC 
U.S. Patent No. 8,595,577 November 26, 2013 TQ Delta, LLC 
U.S. Patent No. 8,937,988 January 20, 2015 TQ Delta, LLC 
U.S. Patent No. 9,014,193 April 21, 2015 TO Delta, LLC 
U.S. Patent No. 9,094,348 July 28, 2015 TQ Delta, LLC 
U.S. Patent No. 9,154,354 October 6, 2015 TQ Delta, LLC 
U.S. PatentNo. 9,300,601 March 29, 2016 TO Delta, LLC 
U.S. Patent No. 9,485,055 November l, 2016 TQ Delta, LLC 
U.S. Patent No. 9,547,608 January 17, 2017 TQ Delta, LLC 
U.S. Patent No. 9,894,014 February 13, 2008 TQ Delta, LLC 
U.S. PatentNo. 10,044,473 August 7, 2018 TQ Delta, LLC 
U.S. PatentNo. 10,409,510 September 19, 2019 TQ Delta, LLC 
U.S. Patent No.10,567,112 February 18, 2020 TQ Delta, LLC 
U.S. Patent No. 10,833,809 November 10, 2020 TQ Delta, LLC 


