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ACF for the WTRU, a RAN central control plane between the WTRU and a first RAN central 

control function (RCCF) and a RAN central user plane between the WTRU and a RAN central 

user function (RCUF). 

[0373] The processes and instrumentalities described herein may apply in any combination, 

may apply to other ,vireless technologies, and for other services. 

[0374] A WTRU may refer to an identity of the physical device, or to the user's identity such 

as subscription related identities, e.g., MSISDN, SIP URI, etc. WTRU may refer to application­

based identities, e.g., user names that may be used per application. 

[0375] The processes described above may be implemented in a computer program, 

software, and/or firmware incorporated in a computer-readable medium for execution by a 

computer and/or processor. Examples of computer-readable media include, but are not limited to, 

electronic signals (transmitted over wired and/or wireless connections) and/or computer-readable 

storage media. Examples of computer-readable storage media include, but are not limited to, a 

read only memory (ROM), a random access memory (RAM), a register, cache memory, 

semiconductor memory devices, magnetic media such as, but not limited to, internal hard disks 

and removable disks, magneto-optical media, and/or optical media such as CD-ROM disks, 

and/or digital versatile disks (DVDs). A processor in association with software may be used to 

implement a radio frequency transceiver for use in a WTRU, terminal, base station, RNC, and/or 

any host computer. 
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What is Claimed: 

1. A method comprising:

CLAIMS 

providing distributed control for a wireless transmit/receive unit (WTRU) in a radio

access network (RAN) of a wireless system by: 

replicating a plurality of access control functions (ACFs) using a plurality of instances in 

a plurality of different transmission/reception points (TRPs) with multi-connectivity, the 

plurality of TRPs concurrently providing control sen1ices for the WTRU; and 

centralizing a plurality of control functions to manage core network connectivity and a 

plurality of user plane instances for the WTRU and to facilitate coordination between the 

plurality of ACF instances for the WTRU in the plurality of different TRPs of the WTRU's 

configuration. 

2. The method of claim 1, further comprising:

supporting, by the WTRU, a multiplexing/demultiplexing function with a plurality of

different sets of one or more signaling radio bearers (SRBs) associated with one or more control 

plane contexts, instances or functions. 

3. A method comprising:

providing distributed control of a wireless transmit/receive unit (WTRU) in a wireless

system by concurrently providing: 

a first access plane between the WTRU and a first transmission/reception point (TRP), 

the first TRP providing a first access control function (ACF) for the WTRU; 

a second access plane between the WTRU and a second TRP, the second TRP providing 

a second ACF for the WTRU; 

a radio access network (RAN) central control plane between the \VTRU and a first RAN 

central control function (RCCF); and 

a RAN central user plane between the WTRU and a RAN central user function (RCUF). 

4. A device or system configured to perform the method recited in any one or more of

claims 1-3. 
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5. A computer readable storage medium having stored thereon a plurality of computer-

executable instructions for performing the method recited in any one or more claims 1-3. 
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ABSTRACT 

Systems, procedures, and instrumentalities ( e.g. aspects of entities, interfaces and 

procedures in a wireless transmit/receive llllit (WTRU) and/or network layers LI, L2, 13) are 

disclosed for distributed control in wireless systems, such as 5G flexible radio access technology 

(RAT) (5gFLEX). Example procedures are provided for WTRU and network operation 

associated with a distributed control plane architecture, connectionless data transfer and 

dedicated system information acquisition. Distributed control may be provided, for example, by 

replicating a plurality of access control functions (ACFs) using a plurality of instances in a 

plurality of different transmission/reception points (TRPs) with multi-connectivity. The plurality 

of TRPs may concurrently provide control services to a \VTRU. Centralized control functions 

may manage core network connectivity and a plurality of user plane instances for the WTRU and 

may facilitate coordination between the plurality of ACF instances for the WTRU in the plurality 

of different TRPs of the WTRU's configuration. For example, there may be a first access plane 

behveen the WTRU and a first TRP that provides a first ACF for the \VTRU, a second access 

plane between the WTRU and a second TRP that provides a second ACF for the WTRU, a RAN 

central control plane between the WTRU and a first RAN central control fllllction (RCCF) and a 

RAN central user plane between the \VTRU and a RAN central user fllllction (RCUF). 
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CLAIMS 

What is Claimed is: 

1. A wireless transmit/receive unit (WTRU) in communication with a communication

network, the WTRU comprising:

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from 

the communication network; and 

determine if a transmission of the one or more SI message from the 

communication network will utilize at least one beamformed communication 

based on one or more communication parameters; and 

a transceiver, the transceiver configured at least to: 

receive at least one of the one or more SI messages from the 

communication network via the at least one beamf ormed communication. 

2. The WTRU of claim 1, wherein the one or more communication parameters include a

frequency band of the transmission, the processor being further configured to:

compare the frequency band of the transmission to a predetermined 

threshold; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based 

on the frequency band of the transmission exceeding the predetermined threshold. 

3. The WTRU of claim 1, wherein the one or more communication parameters include a

characteristic of a downlink signal, the transceiver being further configured to:

receive the dm"nlink signal, the processor being further configured to: 

identify the characteristic of the downlink signal; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based 

on the identified characteristic of the dmvnlink signal. 

4. The WTRU of claim 3, wherein the downlink signal includes a reference signal.
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5. The WTRU of claim 4, wherein the characteristic of the downlink signal includes one or

more of: a type of the reference signal, a system signature, a root signature, a basis

sequence, or one or more predefined sequence numbers.

6. The WTRU of claim 5, wherein the type of the reference signal is a synchronization

signal.

7. The WTRU of claim 1, wherein the one or more communication parameters include

information provided in a broadcast message, the transceiver being further configured to:

receive the broadcast message, the processor being further configured to: 

identify the information in the broadcast message; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamf ormed communication based 

on the information in the broadcast message. 

8. The WTRU of claim 7, wherein the information provided in the broadcast message is

included in at least one of: a master system information block (MIB), or a system

information block (SIB), or a system information message.

9. The WTRU of claim 1, wherein the one or more communication parameters include a

quality of a dmvnlink signal, the transceiver being further configured to:

receive the downlink signal, the processor being further configured to: 

measure a quality of the downlink signal; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based 

on the quality of the dmvnlink signal being below a predetermined threshold. 

10. The WTRU of claim 9, wherein the dovmlink signal includes a reference signal, and the

quality of the dm:vnlink signal includes a received power of a reference signal.

11. The WTRU of claim 1, wherein the processor is further configured to initiate an uplink

(UL) request to the communication network for the one or more SI messages.
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12. A wireless transmitireceive unit (WTRU) in communication with a communication

network, the WTRU comprising:

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from 

the communication network; 

conduct a beam sweep operation of one or more downlink (DL) beams 

transmitted from the communication network; 

identify at least one DL beam of the one or more DL beams via which to 

receive the one or more on-demand SI messages based at least in part on the beam 

S\veep operation; 

determine one or more uplink (UL) resources with which to communicate 

information for a WTRU reception of the one or more on-demand SI messages, 

the information for the WTRU reception including the at least one DL beam; and 

initiate the request for the one or more on-demand SI messages from the 

communication network; and 

a transceiver, the transceiver configured at least to: 

send the request for the one or more on-demand SI messages to the 

communication network using the one or more UL resources, the request 

including the information for the WTRU reception of the one or more on-demand 

SI messages; and 

receive at least one of the one or more on-demand SI messages from the 

communication network via the at least one DL beam. 

13. The WTRU of claim 12, wherein the one or more UL resources are mapped to the at least

oneDL beam.

14. The WTRU of claim 12, wherein the processor is further configured such that the one or

more UL resources are determined based on at least one of: the at least one DL beam of

the one or more DL beams, a mapping between the one or more UL resources and the at

least one DL beam of the one or more DL beams, or the requested one or more on­

demand SI messages
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15. The WTRU of claim 12, wherein the processor is further configured such that the request

for the one or more on-demand SI messages is sent as part of a Random Access Channel

(RACH) transmission.

16. The WTRU of claim 12, wherein the processor is further configured such that the at least

one DL beam of the one or more DL beams is identified based on which of the one or

more DL beams at least one of: a synchronization signal, a master system information

block (MIB), or essential system information is received in the beam sweep operation.

17. A wireless transmit/receive unit (WTRU) in communication v.rith a communication

network, the WTRU comprising:

a memory; 

a transceiver, the transceiver configured at least to: 

receive system information (SI) from the communication net\vork at a 

first-time instance; and 

a processor, the processor configured at least to: 

determine a first-reference identifier (ID) that corresponds to at least some 

of the SI of the first-time instance; 

determine a first-value identifier (ID) that corresponds to the at least some 

of the SI of the first-time instance; 

associate at least one of: the first-reference ID, or the first-value ID with 

the at least some of the SI of the first-time instance; 

utilize the at least some of the SI of the first-time instance in 

communication with the communication network; 

search the memory for stored SI of a previous-time instance that is 

associated ·with the same first-reference ID of the at least some of the SI of the 

first-time instance; 

store the at least some of the SI of the first-time instance upon no stored SI 

of the previous-time instance associated ,vith the same first-reference ID being 

found; and 

replace stored SI of the previous-time instance associated with the same 

first-reference ID with the at least some of the SI of the first-time instance upon a 

value ID associated with the stored SI of the previous-time instance associated 

v.ith the same first-reference ID being different from the first-value ID. 
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18. The WTRU of claim 17, wherein the processor is further configured to interpret that the

value ID associated with the stored SI of the previous-time instance associated with the

same first-reference ID being different from the first-value ID corresponds the at least

some of the SI of the first-time instance being more current than the stored SI of the

previous-time instance.

19. The WTRU of claim 17, wherein the processor is further configured to recognize that the

first-reference ID corresponds to at least one of: a first-spatial area, or a first-temporal

intenral.

20. The WTRU of claim 17, wherein the processor is further configured to determine the

first-reference ID by identifying the first-reference ID as communicated from the

communication network via at least one of: a broadcast message, or dedicated signaling.

21. The WTRU of claim 20, wherein the processor is further configured to determine the

first-value ID by identifying a part of the first-reference ID that represents the first-value

ID.

22. The WTRU of claim 20, wherein the processor is further configured to determine the

first-value ID by identifying the first-value ID as communicated from the communication

network via at least one of: a broadcast message, or dedicated signaling.

23. The WTRU of claim 17, wherein the processor is further configured to determine the 

first-reference ID by deriving the first-reference ID based on one or more characteristics

associated with one or more downlink (DL) transmissions.

24. The WTRU of claim 23, wherein the processor is further configured to determine the

first-value ID by identifying the first-value ID as expressly communicated from the

communication network via at least one of: a broadcast message, or dedicated signaling.

25. The WTRU of claim 17, wherein the at least some of the SI of the first-time instance is at

least one of: essential SI, minimum SI message, or on-demand SI.

26. The WTRU of claim 17, wherein the processor is further configured such that to replace

the stored SI of the previous-time instance associated with the same first-reference ID
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,vith the at least some of the SI of the first-time instance includes the processor being 

configured to: 

delete from the memory the stored SI of the previous-time instance 

associated ,vith the same first-reference ID; and 

store in the memory the at least some of the SI of the first-time instance. 

27. The WTRU of claim 17, wherein the processor is further configured such that to replace

the stored SI of the previous-time instance associated with the same first-reference ID

with the at least some of the SI of the first-time instance includes the processor being

configured to:

overwrite in the memory the stored SI of the previous-time instance 

associated with the same first-reference ID ,vith the at least some of the SI of the 

first-time instance. 

28. The WTRU of claim 20, wherein the processor is further configured to:

detect that a second-reference ID is being communicated by the 

communication network in lieu of the first-reference ID; 

search the memory for stored SI of a previous-time instance that is 

associated with the second-reference ID: 

utilize the SI of the previous-time instance that is associated with the 

second-reference ID upon the SI of the previous-time instance that is associated 

with the second-reference ID being found; and 

obtain updated SI from the communication network upon the SI of the 

previous-time instance that is associated ,vith the second-reference ID not being 

found. 

29. The WTRU of claim 22, wherein the processor is further configured to:

detect that a second-reference ID is being communicated by the 

communication network in lieu of the first-reference ID; 

detect that a second-value ID is being communicated by the 

communication network in lieu of the first-value ID; 

search the memory for stored SI of a previous-time instance that is 

associated ·with the second-reference ID and the second-value ID; 
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utilize the SI of the previous-time instance that is associated with the 

second-reference ID and the second-value ID upon the SI of the previous-time 

instance that is associated with the second-reference ID and second-value ID 

being found; and 

obtain updated SI from the communication network upon the SI of the 

previous-time instance that is associated \vith the second-reference ID and the 

second-value ID not being found. 

30. A wireless transmit/receive unit (WTRU) in communication with a communication

net\vork, the WTRU comprising:

a memory; 

a processor, the processor configured at least to: 

determine to request other system information (other-SI) from the 

communication network; 

initiate the request for the other-SI from the communication network as 

part of a Radom Access Channel (RACH) procedure; and 

a transceiver, the transceiver configured at least to: 

transmit a RACH signal, the RACH signal including the request for the 

other-SI in a random access preamble of the RACH signal, the processor being 

further configured to: 

monitor for a message that includes a minimum SI from the 

communication network for a predetermined period of time following the 

transmission of the RACH signal; 

determine if the requested other-SI is included in the message that 

includes the minimum SI upon a detection of the message that includes the 

minimum SI; and 

initiate one or more retransmissions of the RACH signal upon at least one 

of: the message that includes the minimum SI not being detected, or the other-SI 

is determined to not be included in a detected message that includes the minimum 

SI. 

31. The WTRU of claim 30, wherein the processor is further configured such that the

predetermined period of time occurs within a random access response time window-.
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32. The WTRU of claim 31, wherein the processor is further configured to monitor for a

predefined identifier in a control channel within the random access response time

window.

33. The WTRU of claim 32, wherein the processor is further configured such that the

predefined identifier is specific to the request of the other-SL

34. The WTRU of claim 32, wherein the processor is further configured such that the

predefined identifier is a Radio Network Temporary Identifier (RNTI).

35. The WTRU of claim 31, wherein the processor is further configured such that the

message that includes the minimum SI is at least one of: one or more random access

response messages, the processor being further configured to process the at least one of

the one or more random access response messages within the random access response

time window.

36. The WTRU of claim 35, w~herein a format of the at least one of the one or more random

access response messages is specific to the request for the other-SL

37. The WTRU of claim 30, wherein the processor is further configured to initiate a power

ramping of the random access preamble in the one or more retransmissions.

38. The WTRU of claim 30, wherein the processor is further configured to initiate the one or

more retransmissions of the RACH signal upon at least one of: no response to the RACH

signal being detected in the predetermined period of time; or a limit of a preamble

counter associated with the RACH signal not being reached.

39. The WTRU of claim 30, wherein the processor is further configured such that the

message that includes the minimum SI is at least one of: a random access response

message that corresponds to the random access preamble of the RACH signal, or a

random access response message that does not correspond to the random access preamble

of the RACH signal.

40. The WTRU of claim 30, wherein at least one of the one or more retransmissions have

been initiated by the processor, the processor being further configured to:

- 107 -

IPR2022-00468 
Apple EX1016 Page 339



WO 2017/197063 PCT/US2017/032069 

cease an initiation of any further retransmissions of the one or more 

retransmissions upon: 

a detection of the message that includes the minimum SI; and 

a determination that the requested other-SI is included in the 

detected message that includes the minimum SI. 
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DISTRIBUTED CONTROL IN WIRELESS SYSTEMS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Patent Application No. 

62/442,317 filed on January 4, 2017; U.S. Provisional Patent Application No. 62/416,499, filed 

on November 2, 2016; U.S. Provisional Patent Application No. 62/400,810, filed on September 

28, 2016; and U.S. Provisional Patent Application No. 62/334,704, filed on May 11, 2016, the 

contents of all of which being hereby incorporated by reference as if fully set-forth herein in their 

respective entirety, for all purposes. 

BACKGROUND 

[0002] Mobile communications continue to evolve. A fifth generation may be referred to as 

5G. A previous (legacy) generation of mobile communication may be, for example, fourth 

generation (4G) long term evolution (LTE). 

SUMMARY 

[0003] Systems, procedures, and instrumentalities (e.g., aspects of entities, interfaces and/or 

procedures in a w~ireless transmit/receive unit (WTRU) and/or nehvork layers Ll, L2, 13) are 

disclosed for distributed control in wireless systems, such as 5G flexible radio access technology 

(RAT) (5gFLEX). Example procedures are provided for WTRU and network operation 

associated with a distributed control plane architecture, connectionless data transfer and/or 

dedicated system information acquisition. Distributed control may be provided, for example, by 

replicating a plurality of access control functions (ACFs) using a plurality of instances in a 

plurality of different transmission/reception points (TRPs) with multi-connectivity. The plurality 

of TRPs may concurrently provide control services to a WTRU. Centralized control functions 

may manage core network connectivity and/or a plurality of user plane instances for the WTRU 

and/or may facilitate coordination between the plurality of ACF instances for the WTRU in the 

plurality of different TRPs of the WTRU's configuration. For example, there may be a first 
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access plane between the WTRU and a first TRP that provides a first ACF for the \VTRU, a 

second access plane between the WTRU and a second TRP that provides a second ACF for the 

WTRU, a RAN central control plane between the WTRU and a first RAN central control 

function (RCCF) and/or a RAN central user plane between the WTRU and a RAN central user 

function (RCUF). 

[0004] A WTRU may use assistance information for beamformed system information 

delivery. Assistance information may be determined and/or transmitted. 

[0005] A WTRU may determine ,vhen to apply and/or activate on-demand system 

information. A WTRU may determine when to delete and/or deactivate on-demand system 

information. 

[0006] A WTRU may have saved instructions in memory executable by a processor and/or 

received from a wireless network via a message (e.g., rules) for triggering a system information 

("SI") request procedure. A WTRU may also have saved instructions in memory executable by a 

processor and/or received from a wireless network via a message for performing an SI request, 

(e.g., using a random access channel "RACH"), and/or rnsg3 and/or handling of net,vorks. 

[0007] A wireless transmit/receive unit (WTRU) may be in communication with a 

communication network. The WTRU may comprise a memory. The WTRU may comprise a 

processor. The processor may be configured to determine to request one or more system 

information (SI) messages from the communication network. The processor may be configured 

to determine if a transmission of the one or more SI message from the communication nehvork 

will utilize at least one beamformed communication based on one or more communication 

parameters. The WTRU may comprise a transceiver. The transceiver may be configured to 

receive at least one of the one or more SI messages from the communication network via the at 

least one beamf ormed communication. 

[0008] A wireless transmit/receive unit (WTRU) may be in communication with a 

communication nehvork. The \VTRU may comprise a memory. The WTRU may comprise a 

processor. The processor may be configured to determine to request one or more system 

information (SI) messages from the communication network. The processor may be configured 

to conduct a beam sweep operation of one or more downlink (DL) beams transmitted from the 

communication network. The processor may be configured to identify at least one DL beam of 

the one or more DL beams via which to receive the one or more on-demand SI messages based at 

least in part on the beam sweep operation. The processor may be configured to determine one or 

more uplink (UL) resources with which to communicate information for the \VTRU reception of 

the one or more on-demand SI messages. The information for the WTRU reception may include 
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the at least one DL beam. The processor may be configured to initiate the request for the one or 

more on-demand SI messages from the communication net\vork. The WTRU may comprise a 

transceiver. The transceiver may be configured to send the request for the one or more on­

demand SI messages to the communication network using the one or more UL resources. The 

request may include the information for the WTRU reception of the one or more on-demand SI 

messages. The transceiver may be configured to receive at least one of the one or more on­

demand SI messages from the communication network via the at least one DL beam. 

[0009] A wireless transmit/receive unit (WTRU) may be in communication with a 

communication network. The WTRU may comprise a memory. The WTRU may comprise a 

transceiver. The transceiver may be configured to receive system information (SI) from the 

communication network at a first-time instance. The WTRU may comprise a processor. The 

processor may be configured to determine a first-reference identifier (ID) that corresponds to at 

least some of the SI of the first-time instance. The processor may be configured to determine a 

first-value identifier (ID) that corresponds to the at least some of the SI of the first-time instance. 

The processor may be configured to associate the first-reference ID and/or the first-value ID with 

the at least some of the SI of the first-time instance. The processor may be configured to utilize 

the at least some of the SI of the first-time instance in communication with the communication 

network. The processor may be configured to search the memory for stored SI of a previous­

time instance that is associated with the same first-reference ID of the at least some of the SI of 

the first-time instance. The processor may be configured to store the at least some of the SI of 

the first-time instance upon no stored SI of the previous-time instance associated with the same 

first-reference ID being found. The processor may be configured to replace stored SI of the 

previous-time instance associated with the same first-reference ID with the at least some of the 

SI of the first-time instance upon a value ID associated with the stored SI of the previous-time 

instance associated with the same first-reference ID being different from the first-value ID. 

[0010] A wireless transmit/receive unit (WTRU) may be in communication with a 

communication network. The WTRU may comprise a memory. The WTRU may comprise a 

processor. The processor may be configured to determine to request other system information 

(other-SI) from the communication network. The WTRU may be configured to initiate the 

request for the other-SI from the communication nehvork as part of a Radom Access Channel 

(RACH) procedure. The WTRU may comprise a transceiver. The transceiver may be 

configured to transmit a RACH signal. The RACH signal may include the request for the other­

SI in a random access preamble of the RACH signal. The processor may be configured to 

monitor for a message that includes a minimum SI from the communication network for a 
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predetermined period of time following the transmission of the RACH signal. The processor 

may be configured to determine if the requested other-SI is included in the message that includes 

the minimum SI upon a detection of the message that includes the minimum SI. The processor 

may initiate one or more retransmissions of the RACH signal the message that includes the 

minimum SI not being detected, and/or the other-SI is determined to not be included in a 

detected message that includes the minimum SI. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. IA is a system diagram of an example communications system in which one or 

more disclosed embodiments may be implemented. 

[0012] FIG. 1B is a system diagram of an example WTRU that may be used within the 

communications system illustrated in FIG. IA. 

[0013] FIG. IC is a system diagram of an example radio access network and an example core 

network that may be used within the communications system illustrated in FIG. IA. 

[0014] FIG. 1D is a system diagram of another example radio access network and another 

example core nehvork that may be used within the communications system illustrated in FIG. IA. 

[0015] FIG. lE is a system diagram of another example radio access network and another 

example core network that may be used within the communications system illustrated in FIG. IA. 

[0016] FIG. 2 is an example of transmission bandwidths. 

[0017] 

[0018] 

[0019] 

FIG. 3 is an example of :flexible spectrum allocation. 

FIG. 4 is an example of types of assistance modes. 

FIG. 5 is an example of tri-plane architecture. 

[0020] FIG. 6 is an example of non-overlapping windows for minimum-system information 

(SI) and other-SI. 

[0021] FIG. 7 is an example of overlapping windows for other-SI and minimum-SI. 

[0022] FIG. 8A and 8B together illustrate an example of an on-demand SI request in a 

beamformed context. 

DETAILED DESCRIPTION 

[0023] A detailed description of illustrative embodiments will now be described with 

reference to the various Figures. Although this description provides a detailed example of 
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possible implementations, it should be noted that the details are intended to be examples and in 

no way limit the scope of the application. 

[0024] FIG. IA is a diagram of an example communications system 100 in which one or 

more disclosed embodiments may be implemented. The communications system 100 may be a 

multiple access system that provides content, such as voice, data, video, messaging, broadcast, 

etc., to multiple wireless users. The communications system 100 may enable multiple wireless 

users to access such content through the sharing of system resources, including wireless 

bandwidth. For example, the communications system 100 may employ one or more channel 

access methods, such as code division multiple access (CDMA), time division multiple access 

(TOMA), frequency division multiple access (FDMA), orthogonal FDMA (OFDMA), single­

carrier FDMA (SC-FDMA), and the like. 

[0025] As shown in FIG. IA, the communications system 100 may include ,vireless 

transmit/receive units (WTRUs), e.g., WTRUs, 102a, 102b, 102c, and/or 102d (which generally 

or collectively may be referred to as WTRU 102), a radio access network (RAN) 103/104/105, a 

core network 106/107/109, a public switched telephone network (PSTN) 108, the Internet llO, 

and other nehvorks 112, though it will be appreciated that the disclosed embodiments 

contemplate any number of WTRUs, base stations, networks, and/or nehvork elements. Each of 

the WTRUs 102a, 102b, 102c, 102d may be any type of device configured to operate and/or 

communicate in a wireless environment. By way of example, the WTRUs 102a, 102b, 102c, 

102d may be configured to transmit and/or receive wireless signals and may include user 

equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular telephone, 

a personal digital assistant (PDA), a smartphone, a laptop, a netbook, a personal computer, a 

wireless sensor, consumer electronics, and the like. 

[0026] The communications system 100 may also include a base station 114a and a base 

station 114b. Each of the base stations 114a, 114b may be any type of device configured to 

wirelessly interface with at least one of the WTRUs 102a, 102b, 102c, 102d to facilitate access to 

one or more communication networks, such as the core network 106/107/109, the Internet 110, 

and/ or the networks 112. By way of example, the base stations 114a, 114b may be a base 

transceiver station (BTS), a Node-B, an eNode B, a Home Node B, a Home eNode B, a site 

controller, an access point (AP), a wireless router, and the like. \Vhile the base stations 114a, 

114b are each depicted as a single element, it will be appreciated that the base stations 114a, 

114b may include any number of interconnected base stations and/or network elements. 

[0027] The base station 114a may be part of the RAN 103/104/105, which may also include 

other base stations and/or network elements (not shmvn), such as a base station controller (BSC), 
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a radio network controller (RNC), relay nodes, etc. The base station 114a and/or the base station 

114b may be configured to transmit and/or receive wireless signals within a particular 

geographic region, which may be referred to as a cell (not shown). The cell may further be 

divided into cell sectors. For example, the cell associated with the base station 114a may be 

divided into three sectors. Thus, in some embodiments, the base station 114a may include three 

transceivers, e.g., one for each sector of the cell. In another embodiment, the base station 114a 

may employ multiple-input multiple output (MIMO) technology and, therefore, may utilize 

multiple transceivers for each sector of the cell. 

[0028] The base stations 114a, 114b may communicate with one or more of the WTRUs 

102a, 102b, 102c, 102d over an air interface 115/116/117, ,vhich may be any suitable wireless 

communication link (e.g., radio frequency (RF), microwave, infrared (IR), ultraviolet (UV), 

visible light, etc.). The air interface 115/116/117 may be established using any suitable radio 

access technology (RAT). 

[0029] More specifically, as noted above, the communications system 100 may be a multiple 

access system and may employ one or more channel access schemes, such as CDMA, TOMA, 

FDMA, OFDMA, SC-FDMA, and the like. For example, the base station 114a in the RAN 

103/104/105 and the WTRUs 102a, 102b, 102c may implement a radio technology such as 

Universal Mobile Telecommunications System (UMTS) Terrestrial Radio Access (UTRA), 

which may establish the air interface 115/116/117 using wideband CDMA (WCDMA). 

\VCDMA may include communication protocols such as High-Speed Packet Access (HSPA) 

and/or Evolved HSPA (HSPA+). HSPA may include High-Speed Dm,nlink Packet Access 

(HSDPA) and/or High-Speed Uplink Packet Access (HSUPA). 

[0030] In another embodiment, the base station 114a and the WTRUs 102a, 102b, 102c may 

implement a radio technology such as Evolved UMTS Terrestrial Radio Access (E-UTRA), 

which may establish the air interface 115/116/117 using Long Term Evolution (LTE) and/or 

LTE-Advanced (LTE-A). 

[0031] In other embodiments, the base station 114a and the WTRUs 102a, 102b, 102c may 

implement radio technologies such as IEEE 802.16 (e.g., Worldwide Interoperability for 

Microwave Access (WiMAX)), CDMA2000, CDMA2000 IX, CDMA2000 EV-DO, Interim 

Standard 2000 (IS-2000), Interim Standard 95 (IS-95), Interim Standard 856 (IS-856), Global 

System for Mobile communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), 

GSM EDGE (GERAN), and the like. 

[0032] The base station 114b in FIG. IA may be a wireless router, Home Node B, Home 

eNode B, or access point, for example, and may utilize any suitable RAT for facilitating wireless 
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connectivity in a localized area, such as a place of business, a home, a vehicle, a campus, and the 

like. In some embodiments, the base station 114b and the WTRUs 102c, 102d may implement a 

radio technology such as IEEE 802.11 to establish a wireless local area network (WLAN). In 

another embodiment, the base station 114b and the WTRUs 102c, 102d may implement a radio 

technology such as IEEE 802.15 to establish a wireless personal area network (WP AN). In yet 

another embodiment, the base station 114b and the WTRUs 102c, 102d may utilize a cellular­

based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to establish a picocell or 

femtocell. As shmvn in FIG. IA, the base station 114b may have a direct connection to the 

Internet 110. Thus, the base station 114b may not be required to access the Internet 110 via the 

core network 106/107/109. 

[0033] The RAN 103/104/105 may be in communication with the core network 106/107/109, 

which may be any type of network configured to provide voice, data, applications, and/or voice 

over internet protocol (VoIP) services to one or more of the WTRUs 102a, 102b, 102c, 102d. For 

example, the core network 106/107 /109 may provide call control, billing services, mobile 

location-based services, pre-paid calling, Internet connectivity, video distribution, etc., and/or 

perform high-level security functions, such as user authentication. Although not shown in FIG. 

IA, it ,vill be appreciated that the RAN 103/104/105 and/or the core network 106/107/109 may 

be in direct or indirect communication with other RANs that employ the same RAT as the RAN 

I 03/104/105 or a different RAT. For example, in addition to being connected to the RAN 

I 03/104/105, which may be utilizing an E-UTRA radio technology, the core network 

I 06/107 /109 may also be in communication with another RAN (not shown) employing a GSM 

radio technology. 

[0034] The core network 106/107 /109 may also serve as a gateway for the \VTRUs 102a, 

102b, 102c, 102d to access the PSTN 108, the Internet 110, and/or other networks 112. The 

PSTN 108 may include circuit-switched telephone networks that provide plain old telephone 

service (POTS). The Internet 110 may include a global system of interconnected computer 

net\vorks and devices that use common communication protocols, such as the transmission 

control protocol (TCP), user datagram protocol (UDP) and the internet protocol (IP) in the 

TCP/IP internet protocol suite. The networks 112 may include wired or ,\ireless communications 

networks owned and/or operated by other sen,ice providers. For example, the networks 112 may 

include another core network connected to one or more RANs, which may employ the same 

RAT as the RAN 103/104/105 or a different RAT. 

[0035] Some or all of the WTRUs 102a, 102b, 102c, 102d in the communications system 

100 may include multi-mode capabilities, e.g., the WTRUs 102a, 102b, 102c, 102d may include 
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multiple transceivers for communicating with different ,vireless networks over different wireless 

links. For example, the WTRU 102c shown in FIG. IA may be configured to communicate with 

the base station 114a, which may employ a cellular-based radio technology, and with the base 

station 114b, which may employ an IEEE 802 radio technology. 

[0036] FIG. 1B is a system diagram of an example WTRU 102. As sho,,n in FIG. 1B, the 

WTRU 102 may include a processor 118, a transceiver 120, a transmit/receive element 122, a 

speaker/microphone 124, a keypad 126, a display/touchpad 128, non-removable memory 130, 

removable memory 132, a power source 134, a global positioning system (GPS) chipset 136, and 

other peripherals 138. It will be appreciated that the WTRU 102 may include any sub­

combination of the foregoing elements while remaining consistent with an embodiment. Also, 

embodiments contemplate that the base stations 114a and 114b, and/or the nodes that base 

stations 114a and 114b may represent, such as but not limited to transceiver station (BTS), a 

Node-B, a site controller, an access point (AP), a home node-B, an evolved home node-B 

(eNodeB), a home evolved node-B (HeNB or HeNodeB), a home evolved node-B gateway, and 

proxy nodes, among others, may include some or all of the elements depicted in FIG. 1B and 

described herein. 

[0037] The processor 118 may be a general purpose processor, a special purpose processor, a 

conventional processor, a digital signal processor (DSP), a plurality of microprocessors, one or 

more microprocessors in association with a DSP core, a controller, a microcontroller, 

Application Specific Integrated Circuits (ASICs), Field Programmable Gate Array (FPGAs) 

circuits, any other type of integrated circuit (IC), a state machine, and the like. The processor 118 

may perform signal coding, data processing, power control, input/output processing, and/or any 

other functionality that enables the WTRU 102 to operate in a wireless environment. The 

processor 118 may be coupled to the transceiver 120, which may be coupled to the 

transmit/receive element 122. While FIG. 1B depicts the processor 118 and the transceiver 120 

as separate components, it will be appreciated that the processor 118 and the transceiver 120 may 

be integrated together in an electronic package or chip. 

[0038] The transmit/receive element 122 may be configured to transmit signals to, or receive 

signals from, a base station (e.g., the base station 114a) over the air interface 115/116/117. For 

example, in some embodiments, the transmit/receive element 122 may be an antenna configured 

to transmit and/or receive RF signals. In another embodiment, the transmit/receive element 122 

may be an emitter/detector configured to transmit and/or receive IR, UV, or visible light signals, 

for example. In yet another embodiment, the transmit/receive element 122 may be configured to 
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transmit and receive RF and/or light signals. It will be appreciated that the transmit/receive 

element 122 may be configured to transmit and/or receive any combination of wireless signals. 

[0039] In addition, although the transmit/receive element 122 is depicted in FIG. lB as a 

single element, the WTRU 102 may include any number of transmit/receive elements 122. More 

specifically, the WTRU 102 may employ MIMO technology. Thus, in some embodiments, the 

WTRU 102 may include two or more transmit/receive elements 122 (e.g., multiple antennas) for 

transmitting and receiving wireless signals over the air interface 115/116/117. 

[0040] The transceiver 120 may be configured to modulate the signals that are to be 

transmitted by the transmit/receive element 122 and to demodulate the signals that are received 

by the transmit/receive element 122. As noted above, the WTRU 102 may have multi-mode 

capabilities. Thus, the transceiver 120 may include multiple transceivers for enabling the WTRU 

102 to communicate via multiple RA Ts, such as UTRA and IEEE 802.11, for example. 

[0041] The processor 118 of the WTRU 102 may be coupled to, and may receive user input 

data from, the speaker/microphone 124, the keypad 126, and/or the display/touchpad 128 (e.g., a 

liquid crystal display (LCD) display unit or organic light-emitting diode (OLED) display unit). 

The processor 118 may also output user data to the speaker/microphone 124, the keypad 126, 

and/or the display/touchpad 128. In addition, the processor 118 may access information from, 

and store data in, any type of suitable memory, such as the non-removable memory 130 and/or 

the removable memory 132. The non-removable memory 130 may include random-access 

memory (RAM), read-only memory (ROM), a hard disk, or any other type of memory storage 

device. The removable memory 132 may include a subscriber identity module (SIM) card, a 

memory stick, a secure digital (SD) memory card, and the like. In other embodiments, the 

processor 118 may access information from, and store data in, memory that is not physically 

located on the WTRU 102, such as on a server or a home computer (not shown). 

[0042] The processor 118 may receive power from the power source 134, and may be 

configured to distribute and/or control the pmver to the other components in the WTRU 102. The 

power source 134 may be any suitable device for powering the WTRU 102. For example, the 

power source 134 may include one or more dry cell batteries (e.g., nickel-cadmium (NiCd), 

nickel-zinc (NiZn), nickel metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel 

cells, and the like. 

[0043] The processor 118 may also be coupled to the GPS chipset 136, which may be 

configured to provide location information (e.g., longitude and latitude) regarding the current 

location of the \VTRU 102. In addition to, or in lieu of, the information from the GPS chipset 

136, the WTRU 102 may receive location information over the air interface 115/116/117 from a 
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base station (e.g., base stations 114a, 114b) and/or determine its location based on the timing of 

the signals being received from tvvo or more nearby base stations. It vvill be appreciated that the 

WTRU 102 may acquire location information by way of any suitable location-determination 

implementation while remaining consistent with an embodiment. 

[0044] The processor 118 may further be coupled to other peripherals 138, which may 

include one or more software and/or hard\vare modules that provide additional features, 

functionality and/or wired or wireless connectivity. For example, the peripherals 138 may 

include an accelerometer, an e-compass, a satellite transceiver, a digital camera (for photographs 

or video), a universal serial bus (USB) port, a vibration device, a television transceiver, a hands 

free headset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital music 

player, a media player, a video game player module, an Internet browser, and the like. 

[0045] FIG. IC is a system diagram of the RAN 103 and the core network 106 according to 

an embodiment. As noted above, the RAN 103 may employ a UTRA radio technology to 

communicate with the WTRUs 102a, 102b, 102c over the air interface 115. The RAN 103 may 

also be in communication with the core network 106. As shown in FIG. IC, the RAN 103 may 

include Node-Bs 140a, 140b, 140c, which may each include one or more transceivers for 

communicating with the WTRUs 102a, 102b, 102c over the air interface 115. The Node-Bs 

140a, 140b, 140c may each be associated with a particular cell (not shmC\<n) within the RAN 103. 

The RAN 103 may also include RNCs 142a, 142b. It will be appreciated that the RAN 103 may 

include any number of Node-Bs and RNCs while remaining consistent with an embodiment. 

[0046] As shown in FIG. IC, the Node-Bs 140a, 140b may be in communication with the 

RNC 142a. Additionally, the Node-B 140c may be in communication with the RNC 142b. The 

Node-Bs 140a, 140b, 140c may communicate with the respective RNCs 142a, 142b via an Iub 

interface. The RNCs 142a, 142b may be in communication with one another via an Iur interface. 

Each of the RN Cs 142a, 142b may be configured to control the respective Node-Bs 140a, 140b, 

140c to which it is connected. In addition, each of the RNCs 142a, 142b may be configured to 

carry out or support other functionality, such as outer loop power control, load control, 

admission control, packet scheduling, handover control, macrodiversity, security functions, data 

encryption, and the like. 

[0047] The core network 106 shmC\<n in FIG. IC may include a media gateway (MGW) 144, 

a mobile switching center (MSC) 146, a serving GPRS support node (SGSN) 148, and/or a 

gateway GPRS support node (GGSN) 150. While each of the foregoing elements are depicted as 

part of the core network 106, it will be appreciated that any one of these elements may be owned 

and/or operated by an entity other than the core network operator. 
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[0048] The RNC 142a in the RAN 103 may be connected to the MSC 146 in the core 

network 106 via an IuCS interface. The MSC 146 may be connected to the MGW 144. The MSC 

146 and the MGW 144 may provide the WTRUs 102a, 102b, 102c with access to circuit­

switched networks, such as the PSTN 108, to facilitate communications bet\veen the WTRUs 

102a, 102b, 102c and traditional land-line communications devices. 

[0049] The RNC 142a in the RAN 103 may also be connected to the SGSN 148 in the core 

network 106 via an IuPS interface. The SGSN 148 may be connected to the GGSN 150. The 

SGSN 148 and the GGSN 150 may provide the WTRUs 102a, 102b, 102c with access to packet­

switched networks, such as the Internet 110, to facilitate communications between and the 

WTRUs 102a, 102b, 102c and IP-enabled devices. 

[0050] As noted above, the core network 106 may also be connected to the networks 112, 

which may include other wired or wireless networks that are mvned and/or operated by other 

service providers. 

[0051] FIG. lD is a system diagram of the RAN 104 and the core net\vork 107 according to 

an embodiment. As noted above, the RAN 104 may employ an E-UTRA radio technology to 

communicate with the WTRUs 102a, 102b, 102c over the air interface 116. The RAN 104 may 

also be in communication with the core network 107. 

[0052] The RAN 104 may include eNode-Bs 160a, 160b, 160c, though it will be appreciated 

that the RAN 104 may include any number of eNode-Bs while remaining consistent with an 

embodiment. The eNode-Bs 160a, 160b, 160c may each include one or more transceivers for 

communicating with the WTRUs 102a, 102b, 102c over the air interface 116. In some 

embodiments, the eNode-Bs 160a, 160b, 160c may implement MIMO technology. Thus, the 

eNode-B 160a, for example, may use multiple antennas to transmit wireless signals to, and 

receive wireless signals from, the WTRU 102a. 

[0053] Each of the eNode-Bs 160a, 160b, 160c may be associated with a particular cell (not 

shown) and may be configured to handle radio resource management decisions, handover 

decisions, scheduling of users in the uplink (UL) and/or downlink (DL), and the like. As shown 

in FIG. ID, the eNode-Bs 160a, 160b, 160c may communicate ,vith one another over an X2 

interface. 

[0054] The core network 107 shmvn in FIG. ID may include a mobility management 

gateway (MME) 162, a serving gateway 164, and a packet data network (PDN) gatew·ay 166. 

While each of the foregoing elements are depicted as part of the core network 107, it will be 

appreciated that any one of these elements may be owned and/or operated by an entity other than 

the core network operator. 
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[0055] The MME 162 may be connected to each of the eNode-Bs 160a, 160b, 160c in the 

RAN 104 via an SI interface and may serve as a control node. For example, the MME 162 may 

be responsible for authenticating users of the WTRUs 102a, 102b, 102c, bearer 

activation/deactivation, selecting a particular serving gateway during an initial attach of the 

WTRUs 102a, 102b, 102c, and the like. The MME 162 may also provide a control plane function 

for switching between the RAN 104 and other RANs (not shown) that employ other radio 

technologies, such as GSM or WCDMA. 

[0056] The serving gateway 164 may be connected to each of the eNode-Bs 160a, 160b, 

160c in the RAN 104 via the SI interface. The serving gateway 164 may generally route and 

forward user data packets to/from the WTRU s I 02a, 102b, I 02c. The serving gateway 164 may 

also perform other functions, such as anchoring user planes during inter-eNode B handovers, 

triggering paging when dmvnlink data is available for the WTRU s I 02a, I 02b, I 02c, managing 

and storing contexts of the WTRUs 102a, 102b, 102c, and the like. 

[0057] The serving gateway 164 may also be connected to the PDN gateway 166, which may 

provide the WTRUs 102a, 102b, 102c with access to packet-switched networks, such as the 

Internet 110, to facilitate communications bet\veen the WTRUs 102a, 102b, 102c and IP-enabled 

devices. 

[0058] The core network 107 may facilitate communications with other networks. For 

example, the core network 107 may provide the WTRUs 102a, 102b, 102c with access to circuit­

switched networks, such as the PSTN 108, to facilitate communications between the WTRUs 

102a, 102b, 102c and traditional land-line communications devices. For example, the core 

network 107 may include, or may communicate with, an IP gateway (e.g., an IP multimedia 

subsystem (IMS) server) that serves as an interface between the core network 107 and the PSTN 

108. In addition, the core network 107 may provide the WTRUs 102a, 102b, 102c with access to

the net\vorks 112, which may include other ,vised or wireless networks that are owned and/or 

operated by other service providers. 

[0059] FIG. IE is a system diagram of the RAN 105 and the core network 109 according to 

an embodiment. The RAN I 05 may be an access service network (ASN) that employs IEEE 

802.16 radio technology to communicate with the WTRUs 102a, 102b, 102c over the air 

interface 117. As will be further discussed below, the communication links between the different 

functional entities of the WTRUs 102a, 102b, 102c, the RAN 105, and the core network 109 may 

be defined as reference points. 

[0060] As shown in FIG. IE, the RAN 105 may include base stations 180a, 180b, 180c, and 

an ASN gateway 182, though it will be appreciated that the RAN 105 may include any number 
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of base stations and ASN gateways while remaining consistent with an embodiment. The base 

stations 180� 180b, 180c may each be associated with a particular cell (not shown) in the RAN 

105 and may each include one or more transceivers for communicating with the WTRUs 102a, 

102b, 102c over the air interface 117. In some embodiments, the base stations 180a, 180b, 180c 

may implement MIMO technology. Thus, the base station l 80� for example, may use multiple 

antennas to transmit wireless signals to, and receive wireless signals from, the WTRU 102a The 

base stations 180a, 180b, 180c may also provide mobility management functions, such as 

handoff triggering, tunnel establishment, radio resource management, traffic classification, 

quality of service (QoS) policy enforcement, and the like. The ASN gateway 182 may serve as a 

traffic aggregation point and may be responsible for paging, caching of subscriber profiles, 

routing to the core network 109, and the like. 

[0061] The air interface 117 between the WTRUs 102a, 102b, 102c and the RAN 105 may 

be defined as an RI reference point that implements the IEEE 802.16 specification. In addition, 

each of the WTRUs 102a, 102b, 102c may establish a logical interface (not shmvn) with the core 

network 109. The logical interface between the WTRUs 102� 102b, 102c and the core network 

I 09 may be defined as an R2 reference point, ·which may be used for authentication, 

authorization, IP host configuration management, and/or mobility management. 

[0062] The communication link between each of the base stations 180a, 180b, 180c may be 

defined as an R8 reference point that includes protocols for facilitating WTRU handovers and the 

transfer of data benveen base stations. The communication link between the base stations l 80� 

180b, 180c and the ASN gateway 182 may be defined as an R6 reference point. The R6 

reference point may include protocols for facilitating mobility management based on mobility 

events associated ,vith each of the WTRUs 102� 102b, 102c. 

[0063] As shmvn in FIG. IE, the RAN I 05 may be connected to the core network I 09. The 

communication link between the RAN I 05 and the core network I 09 may defined as an R3 

reference point that includes protocols for facilitating data transfer and mobility management 

capabilities, for example. The core network 109 may include a mobile IP home agent (MIP-HA) 

184, an authentication, authorization, accounting (AAA) server 186, and a gateway 188. While 

each of the foregoing elements are depicted as part of the core network 109, it will be 

appreciated that any one of these elements may be owned and/or operated by an entity other than 

the core network operator. 

[0064] The MIP-HA may be responsible for IP address management, and may enable the 

\VTRUs 102a, 102b, 102c to roam between different ASNs and/or different core networks. The 

MIP-HA 184 may provide the WTRUs 102� 102b, 102c with access to packet-switched 
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networks, such as the Internet 110, to facilitate communications benveen the WTRUs 102a, 

102b, 102c and IP-enabled devices. The AAA server 186 may be responsible for user 

authentication and for supporting user services. The gateway 188 may facilitate interworking 

with other networks. For example, the gateway 188 may provide the WTRUs 102a, 102b, 102c 

with access to circuit-switched networks, such as the PSTN 108, to facilitate communications 

between the WTRUs 102a, 102b, 102c and traditional land-line communications devices. In 

addition, the gateway 188 may provide the \VTRUs 102a, 102b, 102c w~ith access to the 

nenvorks 112, which may include other wired or wireless networks that are owned and/or 

operated by other service providers. 

[0065] Although not shown in FIG. lE, RAN 105 may be connected to other ASNs and the 

core network 109 may be connected to other core networks. The communication link between 

the RAN 105 the other ASNs may be defined as an R4 reference point, which may include 

protocols for coordinating the mobility of the WTRUs 102a, 102b, 102c between the RAN 105 

and the other ASNs. The communication link between the core network 109 and the other core 

nenvorks may be defined as an RS reference, which may include protocols for facilitating 

interworking benveen home core networks and visited core networks. 

[0066] In view of Figures lA-lE, and the corresponding description of Figures lA-lE, one 

or more, or all, of the functions described herein \Vith regard to one or more of: \VTRU 102a-d, 

Base Station l 14a-b, Node B 140a-c, RNC 142a-b, MSC 146, SGSN 148, MGW 144, CGSN 

150, eNode-B 160a-c, MME 162, Serving Gateway 164, PDN Gateway 166, Base Station 180a­

c, ASN Gateway 182, AAA 186, MIP-HA 184, and/or Gateway 188, or the like, may be 

performed by one or more emulation devices (not shown) (e.g., one or more devices configured 

to emulate one or more, or all, of the functions described herein). 

[0067] The one or more emulation devices may be configured to perform the one or more, or 

all, functions in one or more modalities. For example, the one or more emulation devices may 

perform the one or more, or all, functions while being fully or partially implemented/deployed as 

part of a wired and/or wireless communication network. The one or more emulation devices 

may perform the one or more, or all, functions while being temporarily implemented/deployed as 

part of a wired and/or wireless communication network. The one or more emulation devices 

may perform the one or more, or all, functions while not being implemented/deployed as part of 

a wired and/or \vireless communication network (e.g., such as in a testing scenario in a testing 

laboratory and/or a non-deployed (e.g. testing) wired and/or wireless communication network, 

and/or testing performed on one or more deployed components of a wired and/or wireless 

communication network). The one or more emulation devices may be test equipment. 
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[0068] Below is a list of abbreviations and acronyms that may be used herein, by way of 

example and not limitation. 

Sub-carrier spacing �f 
5gFlex 
5gNB 
ACK 
BLER 

5G Flexible Radio Access Technology 
5GFlex NodeB 
Acknowledgement 
Block Error Rate 

BTI Basic TI (in integer multiple of one or more symbol duration) 
CB Contention-Based (e.g. access, channel, resource) 
CoMP Coordinated Multi-Point transmission/reception 
CP Cyclic Prefix 
CP-OFDM Conventional OFDM (relying on cyclic prefix) 
CQI Channel Quality Indicator 
CN Core Network (e.g. LTE packet core) 
CRC Cyclic Redundancy Check 
CSG Closed Subscriber Group 
CSI Channel State Information 
D2D Device to Device transmissions (e.g. LTE Sidelink) 
DCI DO\C\<nlink Control Information 
DL Do'\¾nlink 
DM-RS Demodulation Reference Signal 

DRB Data Radio Bearer 

EPC Evolved Packet Core 
FBMC Filtered Band Multi-Carrier 
FBMC/OQAM A FBMC technique using Offset Quadrature Amplitude Modulation 
FDD Frequency Division Duplexing 
FDM Frequency Division Multiplexing 
ICC Industrial Control and Communications 
ICIC Inter-Cell Interference Cancellation 
IP Internet Protocol 
LAA License Assisted Access 
LBT Listen-Before-Talk 
LCH Logical Channel 
LCP Logical Channel Prioritization 
LLC Low Latency Communications 
L TE Long Term Evolution e.g. from 3GPP LTE RS and up 

MAC Medium Access Control 
NACK Negative ACK 

MC Multi Carrier 
MCS Modulation and Coding Scheme 

MIMO Multiple Input Multiple Output 
MTC Machine-Type Communications 

NAS Non-Access Stratum 
NR New Radio access technology 

NR-eNB A network node that may e.g. schedule NR resources 
OFDM Orthogonal Frequency-Division Multiplexing 
OOB Out-Of-Band (emissions) 
Pcmax Total available UE power in a given TI 
PHY Physical Layer 
PRACH Physical Random Access Channel 
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PDU 
PER 
PLMN 
PLR 
PSS 
QoS 
RAB 
RACH 
RAR 
RCU 
RF 
RNTI 
RRC 
RRM 
RS 
RTT 
SCMA 
SDU 
SI 
SL 
SOM 
ss 

sss 

SRB 
SWG 
TB 
TBS 
TDD 
TDM 
TI 
TTI 
TRP 
TRPG 
T�'( 
UFMC 
UF-OFDM 
UL 
URC 
URLLC 
Uu 
V2V 
V2X 
WLAN 

[0069] 

Protocol Data Unit 
Packet Error Rate 
Public Land Mobile Network 
Packet Loss Rate 
Primary Synchronization Signal 
Quality of Service (from the physical layer perspective) 
Radio Access Bearer 
Random Access Channel ( or procedure) 
Random Access Response 
Radio access net,vork Central Unit 
Radio Front end 
Radio Network Temporary Identifier 
Radio Resource Control 
Radio Resource Management 
Reference Signal 
Round-Trip Time 
Single Carrier Multiple Access 
Service Data Unit 
System Information 
Sidelink 
Spectrum Operation Mode 
Synchronization Signal 
Secondary Synchronization Signal 
Signaling Radio Bearer 
S,vitching Gap (in a self-contained subframe) 
Transport Block 
Transport Block Size 
Time-Division Duplexing 
Time-Division Multiplexing 
Time Interval (in integer multiple of one or more BTI) 
Transmission Time Interval (in integer multiple of one or more TI) 
Transmission/ Reception Point 
Transmission / Reception Point Group 
Transceiver 
Universal Filtered MultiCarrier 
Universal Filtered OFDM 
Uplink 
Ultra-Reliable Communications 
Ultra-Reliable and Low Latency Communications 
Interface between a NR-eNB/TRP (or equivalent) and a UE 
Vehicle to vehicle communications 
Vehicular communications 
Wireless Local Area Networks and related technologies (IEEE 802.xx domain) 

Systems may manage (e.g., attempt to minimize) the impact of on-demand other-SI 

broadcast on an uninterested WTRU. Multi-stage RACH may be used for other-SI request. A 

WTRU may handle stored SI and/or may operate in a reduced MSI cell. 

[0070] Terms New Radio (NR), 5gFLEX and 5G may be used interchangeably. While 

examples may refer to 3GPP protocols, subject matter described herein is applicable to other 
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wireless systems (e.g., other wireless technologies, commmrication and/or control procedures). 

Terms and definitions do not limit the applicability of disclosed subject matter to other 

definitions, types of signals, configuration procedures and/or logical associations, e.g., between 

different user data units. 

[0071] An air interface, e.g., for a new radio (NR) access technology in a 5G system, may 

support a variety of use cases, such as improved broadband performance (IBB ), Industrial 

control and communications (ICC) and/or vehicular applications (V2X) and/or Massive 

Machine-Type Communications (mMTC). Use cases may have associated support in an air 

interface (e.g., 5G air interface). 

[0072] An air interface may support, for example, ultra-low transmission latency (LLC), 

ultra-reliable transmission (URC) and/or machine-type communications (MTC) operation 

(including narrowband operation). 

[0073] Support for ultra-low transmission latency (LLC) may comprise, for example, air 

interface latency such as lms RTT and/or TTis between lO0us to 250us. Support may be 

provided for ultra-low access latency (e.g., time from initial system access until the completion 

of the transmission of the first user plane data unit). End-to-end (e2e) latency less than lOms 

may be supported, for example, for IC and/or V2X. 

[0074] Support for ultra-reliable transmission (URC) may comprise, for example, improved 

transmission reliability, such as 99.999% transmission success and/or service availability. 

Support may be provided for mobility speed in the range of 0-500km/h. Packet Loss Ratio of 

less than l 0e-6 may be supported, for example, for IC and/or V2X. 

[0075] Support for MTC operation may comprise, for example, air interface support for 

narrowband operation (e.g. using less than 200 KHz), extended battery life (e.g., up to 15 years 

of autonomy) and/or minimal communication overhead for small and/or infrequent data 

transmissions (e.g., low data rate in the range of 1-100kbps with access latency of seconds to 

hours). 

[0076] A 5gFLEX system may be implemented with OFDM and/or other waveforms for 

uplink and/or downlink. Description of examples herein is non-limiting. Examples are 

applicable and/or adaptable to other waveforms and wireless technologies. 

[0077] OFDM may be used as a signal format for data transmissions, e.g., in LTE and IEEE 

802.11. OFDM may efficiently divide spectrum into multiple parallel orthogonal subbands. A 

(e.g., one or more, or each) subcarrier may be shaped using a rectangular window in the time 

domain, which may lead to sine-shaped subcarriers in the frequency domain. OFDMA may rely 

on (e.g., perfect) frequency synchronization and/or tight management of uplink timing alignment 
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within the duration of the cyclic prefix, for example, to maintain orthogonality between signals 

and/or to minimize intercarrier interference. Tight synchronization may be difficult, for 

example, in a system where a WTRU may be simultaneously connected to one or more, or 

multiple access points. Additional power reduction may be applied to uplink transmissions, for 

example, to comply with spectral emission requirements for adjacent bands. Fragmented 

spectrum may be aggregated for WTRU transmissions. 

[0078] OFDM (CP-OFDM) performance may be improved, for example, by more stringent 

RF requirements for implementations, such as operation using a large amount of contiguous 

spectrum that might not require aggregation. A CP-based OFDM transmission scheme may 

provide a downlink physical layer for 5G similar to a 4G system with modifications to pilot 

signal density and/or location. 

[0079] 5gFLEX radio access may be characterized by a very high degree of spectrum 

flexibility that enables deployment in different frequency bands with different characteristics, 

which may include different duplex arrangements, different and/or variable sizes of available 

spectrum, such as contiguous and/or non-contiguous spectrum allocations in the same or 

different bands. 5gFLEX radio access may support variable timing aspects, such as support for 

one or more, or multiple TTI lengths and/or asynchronous transmissions. 

[0080] Multiple duplexing schemes (e.g., TDD, FDD) may be supported. Supplemental 

downlink operation may be supported, e.g., for FDD operation, for example, using spectrum 

aggregation. FDD operation may support full-duplex FDD and/or half-duplex FDD operation. 

DL/UL allocation may be dynamic (e.g., might not be based on a fixed DL/UL frame 

configuration), e.g., for TDD operation. The length of a DL and/or a UL transmission interval 

may be set per transmission opportunity. 

[0081] A 5G air interface characteristic and/or capability may enable different transmission 

bandwidths on uplink and/or downlink ranging, e.g., varying between a nominal system 

bandwidth to a maximum value corresponding to the system bandwidth. 

[0082] Single carrier operation may support a variety and/or range of system bandwidths, 

such as 5, 10, 20, 40, and/or 80 MHz, and/or 160MHz. Nominal band\vidths may have one or 

more fixed values. Narrowband transmissions (e.g., 0 to 200 KHz) may be supported within the 

operating bandwidth for MTC devices. 

[0083] System bandwidth may refer to the largest portion of spectrum that may be managed 

by a network for a given carrier. The spectral portion of a carrier that a WTRU minimally 

supports for cell acquisition, measurements and/or initial access to the network may correspond 

to the nominal system bandwidth. A WTRU may be configured with a channel bandwidth that 
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may be within the range of the entire system bandwidth. A WTRU's configured channel 

bandwidth may or might not include a nominal part of system bandwidth, e.g., as shown in the 

example in FIG. 2. 

[0084] FIG. 2 is an example of transmission bandwidths. Bandwidth flexibility may be 

achieved, for example, because (e.g., all) applicable sets of RF requirements for a given 

maximum operating bandwidth in a band may be met without the introduction of additional 

allowed channel bandwidths for that operating band, e.g., due to the efficient support of 

baseband filtering of the frequency domain waveform. 

[0085] A WTRU's channel bandwidth for single carrier operation may be configured, 

reconfigured and/or dynamically changed. Spectrum for narrowband transmissions within the 

nominal system, system and/or configured channel bandwidth may be allocated. 

[0086] A 5G air interface physical layer may be band-agnostic and/or may support operation 

in licensed bands (e.g., below 5 GHz) and/or unlicensed bands (e.g., in the range 5-6 GHz). 

Listen before talk (LBT) Cat 4 based channel access framework similar to L TE LAA may be 

supported, e.g., for operation in unlicensed bands. 

[0087] Cell-specific and/or WTRU-specific channel bandwidths for arbitrary spectrum block 

sizes may be scaled and/or managed (e.g., scheduling, addressing of resources, broadcasted 

signals, measurements, etc.). 

[0088] Dovmlink control channels and signals may support FDM operation. A WTRU may 

acquire a dm:v11link carrier, for example, by receiving transmissions using (e.g., only) the 

nominal part of the system bandwidth. For example, a WTRU might not initially receive 

transmissions covering the entire bandwidth being managed by the network for the concerned 

earner. 

[0089] Dovmlink data channels may be allocated over a bandwidth that may or might not 

correspond to nominal system bandwidth, e.g., without restrictions other than being within a 

\VTRU's configured channel bandwidth. For example, a network may operate a carrier with a 

12 MHz system bandwidth using a 5MHz nominal bandwidth allowing devices supporting 5 

MHz maximum RF bandwidth to acquire and/or access the system while potentially allocating 

+ 10 to -10 MHz of the carrier frequency to other \VfRU's supporting up to 20 MHz worth of

channel bandwidth. 

[0090] FIG. 3 is an example of flexible spectrum allocation. FIG. 3 shows an example of 

spectrum allocation where different subcarriers may be (e.g., at least conceptually) assigned to 

different modes of operation (hereafter Spectrum Operation Mode or SOM). Different SOM 

may be used to fulfill different requirements for different transmissions. A SOM may include 
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and/or be defined based on one or more of a subcarrier spacing, a TTI length and/or one or more 

reliability aspects (e.g., HARQ processing aspects, secondary control channel). A SOM may be 

used to refer to a (e.g., specific) waveform and/or may be related to a processing aspect (e.g., in 

support of co-existence of different waveforms in the same carrier using FDM and/or TDM 

and/or coexistence of FDD operation in a TDD band (e.g. with support in a TDM manner or 

similar)). 

[0091] A WTRU may be configured to perform transmissions according to one or more 

SOMs. For example, a SOM may correspond to transmissions that use at least one of the 

following: a specific TTI duration, a specific initial power level, a specific HARQ processing 

type, a specific upper bound for successful HARQ reception/transmission, a specific 

transmission mode, a specific physical channel (uplink and/or downlink), a specific waveform 

type and/or even a transmission according to a specific RAT (e.g., LTE and/or according to a 5G 

transmission technique). A SOM may correspond to a QoS level and/or a related aspect (e.g., 

maximum/target latency, maximum/target BLER or similar). A SOM may correspond to a 

spectrum area and/or to a specific control channel and/or aspect thereof (e.g., search space and/or 

DCI type). For example, a WTRU may be configured with a SOM for a URC type of service, a 

LLC type of service and/or an MBB type of service. A WTRU may have a configuration for a 

SOM for system access and/or for transmission/reception of L3 control signaling (e.g., RRC), for 

example, in a portion of a spectrum associated with a system, such as in a nominal system 

bandwidth. 

[0092] Spectrum aggregation may be supported (e.g., for single carrier operation). A WTRU 

may support transmission and/or reception of one or more, or multiple transport blocks over 

contiguous and/or non-contiguous sets of physical resource blocks (PRBs), e.g., within the same 

operating band. Mapping of a single transport block to separate sets of PRBs may be supported. 

Support may be provided for simultaneous transmissions associated with different SOM 

requirements. 

[0093] Multicarrier operation may be supported, for example, using contiguous and/or non-

contiguous spectrum blocks within the same operating band and/or across two or more operating 

bands. Support may be provided for aggregation of spectrum blocks using different modes (e.g., 

FDD and/or TDD) and/or different channel access procedures (e.g., licensed and/or unlicensed 

band operation below 6 GHz). Support may be provided for procedures that configure, 

reconfigure and/or dynamically change a WTRU's multicarrier aggregation. 

[0094] A scheduling function may be supported in the MAC layer. Support may be provided 

for one or more, or multiple (e.g., t\vo) scheduling modes, e.g., network-based scheduling (e.g., 
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for tight scheduling in terms of resources, timing and/or transmission parameters of downlink 

transmissions, and/or uplink transmissions) and/or WTRU-based scheduling (e.g., for more 

flexibility in terms of timing and/or transmission parameters). Scheduling information for modes 

may be valid for one or more TTis. 

[0095] Network-based scheduling may enable a network to tightly manage available radio 

resources assigned to different WTRUs, which may permit optimal sharing of resources. 

Dynamic scheduling may be supported. 

[0096] WTRU-based scheduling may enable a WTRU to opportunistically access uplink 

resources with minimal latency on a per-use basis, for example, within a set of shared and/or 

dedicated uplink resources assigned (e.g., statically and/or dynamically) by the network. Support 

may be provided for synchronized and/or unsynchronized opportunistic transmissions. Support 

may be provided for contention-based transmissions and/or contention-free transmissions. 

[0097] Support for opportunistic transmissions (scheduled and/or unscheduled) may be 

provided, for example, to meet ultra-low latency requirements for 5G and/or power saving 

requirements for mMTC. 

[0098] A \VTRU may be configured to receive and/or detect one or more system signatures. 

A system signature may consist of a signal structure using a sequence. A signal may be similar 

to a synchronization signal, e.g., similar to LTE PSS and/or SSS. A signature may be specific to 

(e.g., may uniquely identify) a particular node (and/or transmission/reception point (TRP)) 

within a given area and/or it may be common to a plurality of nodes (and/or TRPs) within an 

area, w-hich aspect might not be knm,n and/or relevant to a WTRU. A WTRU may determine 

and/or detect a system signature sequence. A WTRU may determine one or more parameters 

associated with the system. For example, a WTRU may further derive an index therefrom and/or 

may use the index to retrieve associated parameters, e.g., ,vithin a table, such as an access table. 

For example, a WTRU may use received power associated \vith a signature for open-loop power 

control, e.g., to set an initial transmission power when a \VTRU determines that it may access 

(and/or transmit) using applicable resources of the system For example, a WTRU may use the 

timing of a received signature sequence, e.g., to set the timing of a transmission (e.g., a preamble 

on a PRACH resource) when the WTRU determines that it may access (and/or transmit) using 

applicable resources of the system 

[0099] A system signature may consist of any type of signal received by a WTRU for one or 

more purposes described herein. 

[0100] A WTRU may be configured with a list of one or more entries. A list may be referred 

to as an access table. A list may be indexed, e.g., where an (e.g., one or more, or each) entry 
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may be associated \vith a system signature and/or to a sequence thereof. An access table may 

provide initial access parameters for one or more areas. An (e.g., one or more, or each) entry 

may provide one or more parameters necessary for performing an initial access to the system. 

Parameters may include one or more of a set of one or more random access parameters (e.g., 

including applicable physical layer resources, such as PRACH resources) in time and/or 

frequency, initial power level and/or physical layer resources for reception of a response. 

Parameters may (e.g., further) include access restrictions (e.g., PLMN identity and/or CSG 

information). Parameters may (e.g., further) include routing-related information, such as one or 

more applicable routing areas. An entry may be associated with (and/or indexed by) a system 

signature. Such entry may be common to a plurality of nodes (and/or TRPs), for example. A 

WTRU may receive an access table, for example, via a transmission using dedicated resources 

(e.g., by RRC configuration) and/or by a transmission using broadcast resources. In the latter 

case, the periodicity of the transmission of an access table may be relatively long (e.g., up to 

I 0240ms ), which may be longer than the periodicity of the transmission of a signature ( e.g., in 

the range of lO0ms). 

[0101] An access table may consist of any type of system information received by a \VTRU 

for one or more purposes described herein. 

[0102] 5gFLEX may support one or more forms of association between data available for 

transmission and/or available resources for uplink transmissions. Multiplexing of data with 

different QoS requirements within the same transport block may be supported, for example, 

when multiplexing does not introduce a negative impact to the sen1ice with the most stringent 

QoS requirement and/or does not introduce an unnecessary waste of system resources. 

[0103] A Logical Channel (LCH) may represent a logical association behveen data packets 

and/or PDUs. An association may be based on data units being associated \vith the same bearer 

(similar to legacy), and/or being associated with the same SOM and/or slice (e.g., a processing 

path using a set of physical resources). For example, an association may be characterized by one 

or more of a chaining of processing functions, an applicable physical data (and/or control) 

channel (and/or instance thereof) and/or an instantiation of a protocol stack with one or more of: 

a specific portion being centralized (e.g., PDCP and/or anything beyond portions of the physical 

layer processing such as Radio Front (RF) end); and/or another portion being closer to the edge 

(e.g. MAC/PHY in the TRP and/or RF) potentially separated by a fronthauling interface. The 

term LCH as used herein may have a different and/or broader meaning than a similar term for 

L TE systems. 
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[0104] A WTRU may be configured to determine a relationship benveen different data units. 

A relationship may be based on a matching function (e.g., based on the configuration of one or 

more field values common to data units that are part of the same logical association). Fields may 

correspond to fields in a protocol header associated with the data unit(s). For example, a 

matching function may use a tuple of parameters for fields of the IP headers of a data unit, such 

as IP source/destination address(es), transport protocol source/destination port(s) and/or transport 

protocol type, IP protocol version (e.g., IPv4 and/or IPv6), etc. 

[0105] For example, data units that are part of the same logical association may share a 

common radio bearer, processing function, SOM and/or may (e.g., at least conceptually) 

correspond to the same LCH and/or LCG. 

[0106] A Logical Channel Group (LCG) may consist of a group of LCH(s) (and/or 

equivalent as per the definition above), e.g., where a grouping may be based on one or more 

criteria. Criteria may be, for example, that one or more LCH(s) may have a similar priority level 

applicable to one or more, or all LCHs of the same LCG and/or may be associated with the same 

SOM (and/or type thereof), the same slice (and/or type thereof). For example, an association 

may characterized by one or more of a chaining of processing functions, an applicable physical 

data (and/or control) channel (and/or instance thereof) and/or instantiation of a protocol stack, 

which may include one or more of: a specific portion being centralized (e.g., PDCP and/or 

anything except RF); and/or another portion being closer to the edge (e.g., MAC/PHY in the 

TRP and/or RF) that may be separated by a fronthauling interface. The term LCG as used herein 

may have a different and/or broader meaning than a similar term for L TE systems. 

[0107] A radio access net\vork (RAN) slice may include (e.g. one or more, or all) radio 

access network functions and/or transport network functions and/or resources, e.g., radio 

resources and/or backhaul/fronthaul resources along \Vith core net\vork functions/resources that 

may be used and/or required to provide end-to-end services to a user. Network functions may, 

for example, be virtualized on a general purpose processor, run as net\vork functions on 

specialized hardware and/or split between specialized hardware and general purpose hardware. 

A PLMN may consist of one or more network slices. A slice may be equivalent to an operator's 

single, common and/or general purpose network. A RAN slice may consist of one or more 

SOMs that may be optimized to support various services that the RAN slice may have to offer. 

[0108] For example, WTRUs served vvithin a slice may have, for example, one or more of 

the following aspects in common: services and/or QoE requirements (e.g. ULLRC, eMBB, 

MMTC); WTRU categories (e.g., CATO to M and beyond, additional categories may be defined 

for >6GHz to differentiate bearnforming capability); coverage requirements (e.g., normal 
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coverage, enhanced coverage); PLMN/Operators; support for specific Uu interface (e.g., LTE, 

L TE-Evo, 50 below 60hz, 50 above 60hz, Unlicensed); and/or served by same core network 

slice. The terms "RAN slice" and "slice" may be used interchangeably. 

[0109] A Transport Channel (TrCH) may include one or more sets (e.g., a specific set) of 

processing steps and/or a specific set of functions applied to data information that may affect one 

or more transmission characteristics over a radio interface. 

[0110] LTE may define one or more, or multiple types ofTrCH, such as the Broadcast 

Channel (BCH), the Paging Channel (PCH), the Downlink Shared Channel (DL-SCH), the 

Multicast Channel (MCH), the Uplink Shared Channel (UL-SCH) and/or the Random Access 

Channel (which might not carry user plane data). Transport channels for carrying user plane data 

may include the DL-SCH and/or the UL-SCH for the dm,nlink and for the uplink, respectively. 

[0111] An augmented set of requirements may be supported by an air interface for a 50 

system Support may be provided for one or more, or multiple transport channels, e.g., for user 

and/or control plane data, for one or more WTRU devices. The term TrCH as used herein may 

have a different and/or broader meaning than a similar term for LTE systems. For example, a 

transport channel for URLLC (e.g., URLLCH), for mobile broadband (MBBCH) and/or for 

machine type communications (MTCCH) may be defined for downlink transmission (e.g., DL­

URLLCH, DL-MBBCH and/or DL-MTCCH) and/or for uplink transmissions (e.g., UL­

URLLCH, UL-MBBCH and/or UL-MTCCH). 

[0112] For example, one or more, or multiple TrCH may be mapped to a different set of 

physical resources (e.g., PhCH) belonging to the same SOM. This may be advantageous, for 

example, to support simultaneous transmission of traffic with different requirements over the 

same SOM. An example of this may be transmitting a URLLCH along MTCCH simultaneously 

when a WTRU is configured with a single SOM. 

[0113] A WTRU may be configured with one or more parameters associated with a 

characterization of how data should be transmitted. A characterization may represent constraints 

and/or requirements that a WTRU may be expected to meet and/or enforce. A WTRU may 

perform different operations and/or adjust its behavior as a function of the state associated with 

the data based on a characterization. Parameters may include, for example, time-related aspects 

(e.g., Time to Live (TTL) - for a packet, which represents the time before wfoch the packet 

should be transmitted to meet, acknowledged, etc. to meet latency requirements), rate-related 

aspects and/or configuration related aspects (e.g., absolute priority). Parameters may (e.g., also) 

be changed with time while a packet and/or data may be pending for transmission. 
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[0114] A WTRU may be connected to TRPs, e.g., in standalone mode and/or assisted mode. 

A group of cells that requires assistance may be referred to as an assisted layer. A group of cells 

that provides the assistance may be referred to as an assistance layer. 

[0115] FIG. 4 is an example of different types of assistance layers, using example WTRUs 

401-408. Examples of assistance modes may include, for example one or more of: a WTRU 401

connected to 5Gflex small cell in below-6Ghz band assisted by 5Gflex macro cell in sub-6Ghz 

band; a WTRU 402 connected to 5Gflex small cell in below-6Ghz band assisted by LTE-Evo 

macro cell; a WTRU 403 connected to 5Gflex small cell in above-6Ghz band assisted by 5Gflex 

macro cell in sub-6Ghz band; a WTRU 404 connected to 5Gflex small cell in above-6Ghz band 

assisted by LTE-Evo macro cell; a WTRU 405 connected to 5Gflex small cell in above-6Ghz 

band assisted by 5Gflex small cell in below-6Ghz band; a WTRU 407 connected to 5Gflex small 

cell in below-6Ghz band in standalone mode; a WTRU 406 connected to 5Gflex macro cell in 

above-6Ghz band in standalone mode and/or a WTRU 408 connected to 5Gflex small cell in 

above-6Ghz band in standalone mode. 

[0116] Deployment scenarios may be supported by one or more procedures described herein. 

For example, a deployment scenario may be LTE-assisted 5gFLEX Aggregation 

(DC/CA/Offload). A \VfRU may be configured, for example, using an LTE Control Plane (e.g., 

with an LTE RRC connection) using an LTE User Plane (e.g., with one or more LTE Uu 

interfaces). A WTRU may be (e.g., further) configured (e.g., by reception of access table(s) 

from broadcast and/or dedicated signaling) to operate with one or more additional 5gFLEX 

Uu(s), for example, using the principles ofLTE DC, LTE CA and/or LTE-WLAN offload. 

[0117] An example of a deployment scenario may be LTE-assisted 5gFLEX Transport 

Channel(s) (LTE CP, LTE UP, LTE Uu with one or more 5gFLEX TrCH/Physical channels 

plugged into L TE Uu). A WTRU may be configured for L TE Uu operation ( e.g., using L TE 

procedure(s)). A WTRU may be (e.g., further) configured with one or more physical layer (e.g. 

control and/or data) channels for a 5gFLEX Uu of the WTRU's configuration. Downlink (DL) 

physical channels may co-exist in the DL carrier and/or frequency band. An uplink (UL) carrier 

may (e.g., also) be common or separate. Cell-specific LTE signals/channels may be viewed as 

"holes" in the 5gFLEX map of physical layer resources, for example, from the perspective of a 

WTRU configured with one or more 5gFLEX physical channels. 

[0118] An example of a deployment scenario may be LTE-based Stand-alone 5gFLEX 

operation (LTE CP, LTE L2 at least in part, 5gFLEX PHY). A WTRU may be configured with 

one or more (e.g., many, most or one or more, or all) of the components of an LTE control plane 

(e.g., RRC connection, security, etc.) and/or the LTE user plane (e.g., EPS RABs, PDCP, RLC). 
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A \VTRU may be (e.g., further) configured with one or more 5G MAC instance(s). An (e.g., one 

or more, or each) instance may have one or more 5gFLEX Uu(s). Stated somewhat differently, 

for example, a WTRU might not be configured w~ith an L TE PCell. 

[0119] For example, a deployment scenario may be Stand-alone 5gFLEX operation. A 

WTRU may be configured with a 5G control plane and/or a 5G user plane. 5gFLEX Uu 

operation may be supported. 

[0120] WTRU states may be modeled. The terms "state" and "mode" may be used 

interchangeably. Aspects of this disclosure may be applicable independent of state. Some 

aspects may be applicable for more than one state. Some aspects described herein may be 

applicable whether or not such states are actually defined. 

[0121] A WTRU may operate according to at least one of the following states and/or similar: 

idle mode, light connected/loosely connected/inactive mode, and/or connected, fully 

connected/active mode. 

[0122] In WTRU idle mode, from the network's perspective, the WTRU might not have a 

context with the radio access network ("RAN"). For example, in a distributed architecture, a 

WTRU might not have context at the edge control function and/or the central control function. 

From the WTRU's perspective in idle mode, the WTRU may monitor paging from the core 

network (e.g., at a well-defined DRX cycle). The \VTRU may perform measurements and/or 

autonomous mobility. The WTRU may acquire, store, and/or apply system information valid for 

at least idle mode operations. 

[0123] In WTRU light connected/loosely connected/inactive mode, from the network's 

perspective, there may exist a WTRU context stored in the RAN. There may also exist a RAN­

core connection for the WTRU. For example, in a distributed architecture, a WTRU may have 

context established at the central control function ,vith limited and/or no context at the edge 

control function. The WTRU may be tracked (e.g., at a granularity of a logical area greater than 

or equal to a cell). The WTRU may be reached by the RAN via paging messages that originates 

in the RAN (e.g., at DRX cycles specific to the light connected state). From the WTRU's 

perspective, a WTRU might not have an active and/or established connection to the RAN. 

Mobility in light connected state may be WTRU controlled. A WTRU may move within a 

logical area ,vithout notifying the network. A WTRU may notify the network when the WTRU 

determines that the WTRU has moved outside a logical area (e.g., the \VTRU would fail to 

detect the signature/reference signal and/or another property that identifies the concerned area) 

and/or across a boundary behveen two different logical areas (e.g., the \VTRU would detect a 
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different identity for the current area). Mobility in light connected state may also be network 

controlled (e.g., to enable handover when data transfer is allO\ved and/or ongoing). 

[0124] In the connected/fully connected/active mode, from the nehvork's perspective, the 

WTRU may have connectivity with the network (e.g., the WTRU context may be established at 

the radio access network, and/or WTRU specific connection may be established between RAN 

and core network). For example, in a distributed architecture, a WTRU may have context 

established at a central control function and/or one or more edge control functions. A WTRU 

may have at least one user plane function/component established. WTRU mobility may be 

tracked at the cell level and/or may be WTRU assisted, network controlled mobility. Network 

configured WTRU controlled mobility may be used. 

[0125] The states described may represent a standalone/independent state, ,vith transition 

logic in between. Some of the states may have relationships to each other. For example, some 

states may be functional elements of another state (e.g., where transition between sub-states 

might not imply significantly different RRC function and/or trigger RRC behavior). For 

example, a connectionless transfer may be a sub-state and/or an access method for a WTRU in 

idle or light connected state. In another example, the light connected state may be a RAN 

controlled state. 

[0126] WTRU control aspects may include procedures enabling configuration and/or 

coherent operation for one or more of the following aspects: a plurality of radio "layers"; a 

plurality of radio access technologies (e.g., NR, LTE, Wifi, etc.); a plurality ofL2 transport 

and/or user plane components, which may be realized using different network slices and/or sets 

of physical resources; and/or enhanced connectivity principles such as loosely connected state. 

[0127] In the broadcast transmission of on-demand other-SI, the notification of presence of 

other-SI and/or scheduling indication of other-SI may trigger a reception procedure (e.g., 

unnecessaiy) for the WTRUs that are uninterested in the other-SI. Trigger reception procedures 

in uninterested WTRU's may be energy inefficient. 

[0128] Although examples describe procedures, features and elements in particular 

combinations, the disclosed subject matter encompasses implementation of one or more, or each 

procedure, feature and/or element in whole or in part, individually or in any combination with 

and without other procedures, features and/or elements disclosed herein or knovvn. 

[0129] A transmission/reception point (TRP) may support, for example, one or more of the 

following access procedures: LTE/LTE-AJLTE-Evo air interface, an NR access (e.g. based on a 

flexible 5G air interface and/or similar), a beamformed interface for higher frequencies, a non-

3GPP access (e.g. 802.11 family such as WiFi), License Assisted Access (LAA), a narrow band 
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air interface and/or similar. TRP, eNB1NR-eNB, access point, base station and/or the like may 

be used interchangeably. 

[0130] A \VTRU may be connected in a number of different manners with a radio system 

For example, a WTRU may be configured for transmission to/from one or more TRPs. One or 

more, or multiple transmissions may be transmitted and/or received concurrently. A WTRU may 

(e.g. further) be configured for transmissions that may be characterized by varying levels of 

diversity /reliability, mobility robustness, differentiation in terms of services, etc. Higher level 

services may involve, for example, the configuration of a plurality ofTRPs to achieve service 

levels. For example, one or more TRPs may support (e.g. only) narrow band transmissions, one 

or more TRPs may provide best effort offload, one or more TRPs may provide less overhead 

(e.g. specific signatures, preconfigured bearer), etc. A WTRU may be agnostic to the identity of 

a TRP and/or the number ofTRPs, for example, even when configured with one or more, or 

multiple TRPs. For example, transmissions to/from different TRPs may be differentiated, for 

example, based on applicable reference signals (RS), control channels, timing and/or operating 

carrier/frequencies. 

[0131] A distributed approach may be implemented for control plane modeling. A control 

plane in previous generations of wireless systems ( e.g. L TE) may have a suite of protocols ( e.g. 

RRC and/or NAS) use a very centralized and/or monolithic approach, e.g., from a WTRU 

perspective. A centralized approach may be difficult to scale for next generation systems that 

may require support for and/or coordination between differentiated services (e.g. very low 

latency services), multi-connectivity, a larger number of small cells for a given WTRU. 

[0132] Distribution of (e.g. certain) functions, for example, tmvards the edge of a RAN (e.g. 

in or close to a TRP) may provide a more scalable approach for an NR system Furthermore, 

increased isolation between different user plane processing paths (e.g. similar to bearers in 

EPC/LTE) may facilitate differentiated QoS, management of multi-path bearers (and/or similar) 

as well as differentiated allocation of network resources in a system and/or (e.g. potentially) 

sharing of net\vork resources between operators. 

[0133] Example procedures disclosed herein may enable a \VTRU to be configured with 

plurality of user plane functions and/or processing paths according to diverse service 

requirements with support for diverse device types, deployment scenarios and/or other 

requirements in an NR system. For example, procedures disclosed herein may enable a control 

plane entity to establish, maintain and/or tear down service specific user plane components as 

useful, e.g., using a distributed model. 
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[0134] A separation and protocol/functional split may be provided. A distributed control 

plane may be modeled, for example, to enable a number of control functions to operate close to 

the edge of the system. The functions may be replicated, for example, using a number of 

instances (e.g. in different TRPs with multi-connectivity). Some functions may be centralized 

(e.g. to manage core network connectivity and/or user plane instances). Consequently, there may 

be one or more, or multiple different termination points in the access network that concurrently 

provide control services for a given WTRU. A \VTRU may support a 

multiplexing/demultiplexing function (e.g. different sets of one or more SRBs) associated with 

one or more (e.g. specific) control plane contexts/instances/functions and/or a set thereof. A 

control plane model may (e.g. also) support one or more control plane functions to operate 

concurrently and/or in parallel, e.g., for functions logically closer to the edge. Centralizing one 

or more control plane functions may enable and/or facilitate coordination between different 

control plane instances of the same WTRUs, e.g., coordination between different TRPs of a 

WTRU's configuration. 

[0135] Control plane/user plane (CP/UP) separation may be modeled in a variety of different 

ways. There may be a variety of potential axes for separation of the different components of a 

control plane. 

[0136] For example, vertical isolation may be provided in a protocol stack (CP and/or UP). 

Different options may be based on depth of separation. For example, in a partial separation 

and/or split approach, CP1UP specific higher layers may be followed by one or more common 

lower layers. For example, in a complete separation, an independent protocol stack may be 

provided, e.g., all the way down to LI/PHY. For example, an optimized PHY channel design 

and/or different DCI/grant level may be provided. A different Spectral Operating Mode/signal 

structure may be provided. 

[0137] For example, horizontal separation may be provided between instances of a (e.g. 

potentially different) protocol stack. A control plane instance may operate on a user plane 

instance. A protocol stack may be separated, e.g., by an interface between a central unit (CU) 

and a remote unit (RU). Functional splits may be based on one or more of the following, for 

example: transport network profile (e.g. fronthaul and/or backhaul bandwidth, latency, jitter, 

etc.); specific deployment scenarios; type of service (e.g. eMBB services may utilize centralized 

processing for cost savings and/or URLLC services may utilize distributed processing to 

minimize latency); resource availability (e.g. processing resource, specialized hardware); vendor 

interoperability; and/or dynamic changes to transport network capacity (e.g. when the transport 

net\vork is shared with one or more, or multiple TRPs and/or operators). 
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[0138] For example, physical and/or access separation may be provided. Uu termination 

may be provided for control and/or user plane at different nodes in the RAN (e.g. assisted layer 

and/or different TRP). For example, CP termination may be at LTE-Evo eNB and/or UP 

termination may be at NG TRP/RCU, e.g., in assisted mode. For example, an L2 transport 

and/or termination point for CP may be different from UP, e.g., in standalone mode. For 

example, an L2 transport and/or termination point for CP may be any TRP while for UP it may 

be using a restricted set ofTRPs, e.g., in standalone mode. 

[0139] Modeling described herein may support any of the foregoing separation models 

and/or other models, alone or in combination. For example, modeling may facilitate having a 

control plane component and its associated user plane in different RAN slices. Slices may be 

realized, for example, by physical and/or vertical separation. For example, a multi-plane 

architecture may support a combination of horizontal separation and/or vertical isolation. 

[0140] Examples of elements and/or characteristics may be provided for a distributed control 

plane architecture. 

[0141] A high level generalization ( e.g. a conceptual vie,v) of a control plane may be as a set 

of one or more control function(s). A control function may include processing actions and/or 

related parameters. Examples of control functions are described herein. A control function may 

apply to one or more component(s) of a \VTRU. 

[0142] Components may include, for example, a protocol (e.g. NAS, RRC, PDCP, RLC, 

MAC, PHY, etc.) and/or a corresponding entity, an implementation aspect (e.g. a power control 

function, a state of a WTRU, etc.), a set of resources (e.g. a data transport path, a bearer, etc.) 

and/or a combination thereof ( e.g. a set of physical/processing resources, a slice, etc.). Examples 

of component combinations are described herein. 

[0143] A control functions may be characterized as being applicable, for example, according 

to one or more of the following: a WTRU-specific function; a component-specific function; 

and/or a plural-component function. 

[0144] A WTRU-specific function, for example, such as a control function may be 

applicable to any aspect(s) and/or component(s) of a WTRU. For example, a function that 

controls a WTRU's connectivity to a core network (e.g. in terms of access credentials) may be 

WTRU-specific. A function may (e.g. from a network perspective) be centralized in a node that 

supports connectivity to a plurality of TRPs/NR-eNBs. For example, a function may be logically 

part of a RAN Central Control Function (RCCF), e.g., described below. 

[0145] A component-specific function, for example, such as a control function may be 

applicable to one or more aspects of a WTRU. An aspect may be, for example: a MAC instance; 
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a signature-specific aspect (e.g. a configuration corresponding to a signature); a TRP-specific 

aspect ( e.g. a configuration corresponding to a TRP; a TRPG-specific aspect ( e.g. a configuration 

corresponding to a TRPG); an LCH (and/or equivalent)-specific aspect (e.g. a configuration 

corresponding to an LCH); an instance of a component combination (e.g. a bearer, a flow such as 

a sequence of packets identified by a matching rule (e.g. a tuple, etc.), for example, as described 

herein; a slice specific aspect (e.g. a configuration) corresponding to a RAN slice and/or a core 

network slice and/or to an end-to-end network slice (e.g. a core network slice, a slice selection 

function and/or one or more RAN functions); a spectral operating mode (e.g. a configuration) 

corresponding to a spectral operating mode, and/or other examples. For example, a WTRU may 

apply a received configuration to a specific time/frequency resource while using a different 

configuration for other time/frequency resources in the system. 

[0146] For example, a function may be logically part of an Access Control Function (ACF), 

e.g., for a function dedicated to connectivity to a single TRP/NR-eNB, which may include

configuration for a MAC instance and/or physical layer parameters (e.g. single or multiple 

cells/carriers) for a given WTRU. 

[0147] In a plural-component function, for example a control function may be applicable to a 

plurality of components of a WTRU. For example, a function may be logically part of an Access 

Control Function (ACF) for a function that may control connectivity for a TRPG and/or for one 

or more NR-eNB(s), which may include configuration for a single MAC instance (e.g. COMP) 

and/or for one or more, or multiple MAC instances (e.g. for multi-connectivity) and/or (e.g. 

required) physical layer parameters for a given WTRU. This may, for example, further include 

coordination and/or configuration aspects for a WTRU to handle, e.g., with reception of one or 

more, or multiple responses to a random access within a TRPG, if applicable, for single TRP 

selection and/or for multiple TRP selection (e.g. for aggregation and/or multiple connectivity). 

[0148] Examples may be provided for some (e.g. most) applicable control plane functions, 

e.g., individually. A function may be described \Vith reference to its applicability to these non­

limiting characterizations. 

[0149] High-level modeling of a control plane for NR may be provided. Functions and/or 

components may, for example, be logically grouped. 

[0150] A multi-plane architecture may be provided. For example, functions and/or 

components supporting an NR system may be logically grouped, for example, in terms of an 

Access Plane (AP), a Central Control Plane (CCP) and/or a Central User Plane (CUP). A 

description of example realizations of user plane components is described herein. 
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[0151] Logical grouping of functions may enable different components and/or functions of a 

system to be isolated from each other. Isolation may (e.g. further) enable components and/or 

functions to be controlled, configured, modified and/or operated separately from each other. 

Separation may be applied for components and/or functions associated with a specific WTRU, 

per TRP/NR-eNB, per TRPG, per TRPGs, per group ofNR-eNBs, per LCH (and/or equivalent), 

per slice, etc. Separation between centralized and access-related grouping may enable 

coordination between different instances of a function ( e.g. system information provisioning, 

bearer configuration and/or equivalent) and/or between different instances of different functions 

(e.g. core network connectivity and/or user plane/bearer instances). 

[0152] FIG. 5 is an example oflogical grouping. There may be an architectural aspect 

and/or approach to a functional split. For example, FIG. 5 shows an example of a tri-plane 

architecture. 

[0153] Different principles for a functional split between an access control plane and a 

central control plane may be considered. 

[0154] For example, there may be a single access plane per RAT and/or central control per 

one or more, or multiple RATs. For example, an access control plane may include control 

functions specific to the access technology (e.g. beamforming control function, control function 

specific to LTE, non-3GPP control function, etc.). A central control plane may include control 

functions that are agonistic to an air interface. A common central control plane may be 

associated with one or more, or multiple TRPs with diverse access technologies, for example, for 

L TE/LTE-A/LTE-Evo air interface, a flexible 5G air interface, a beamformed air interface for 

higher frequencies, a non-3GPP access (e.g. 802.11 family such as WiFi), License assisted 

access (LAA), a narrow band air interface, etc. 

[0155] For example, there may be one access plane per TRP/cell and/or central control per 

one or more, or multiple TRPs. For example, an access control plane may include control 

functions specific to a TRP/cell. A central control plane may include control functions 

applicable to more than one TRP. This approach may simplify inter-TRP coordination for 

efficient radio resource management, RAN mobility management and/ or self-organizing 

functions, etc. A central control plane may (e.g. in one or more cases) lead to cost effective 

deployments, for example, as it might not require additional interface between TRPs. 

[0156] For example, an access control plane may be responsible for establishment, 

maintenance and/or release of a layer I/layer 2 (L l /2) connection, allocation of a temporary 

identifier to identify a WTRU uniquely within a TRP, common and/or dedicated LI and/or L2 

resource configuration specific to a TRP, etc. A central control plane may be responsible for 
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configuring L3 signaling flows and/or abstraction thereof (e.g. signaling radio bearers), 

configuration of higher layer data flows and/or abstraction thereof (e.g. data radio bearers), 

security functions (e.g. may include key management), radio resource configuration (e.g. may be 

common across two or more TRPs), mobility functions (e.g. may include WTRU measurement 

control), handover control, context transfer, paging, etc. 

[0157] QoS management functions may be controlled by a central control plane and/or may 

be enforced by an access control plane. QoS management functions may be part of a user plane 

control function, if applicable. 

[0158] A system information broadcast function may be shared between an access control 

plane and a central control plane. For example, an access control plane may be responsible for 

scheduling and/or transmission of TRP specific system information related to accessibility, 

physical channel configuration, SC-PTM configuration, etc. An access control plane may be 

responsible for transmission of MIB and/or for handling dedicated system information 

procedure. 

[0159] A central control plane may, for example, determine the contents of system 

information for cell (re)-selection information, intra-frequency, inter-frequency and/or inter-RAT 

neighbor information, MBMS information, side link information etc. Common and/or shared 

channel related configuration may be coordinated between the access control plane and central 

control plane. For example, a configuration for layer 2 RAN functions located in TRPs may be 

configured and/or controlled by the access control plane (e.g. for MAC, physical layer) while 

layer 2 RAN functions placed in the central user plane entity may be configured and/or 

controlled by the central control plane (e.g. for PDCP, RLC, bearers and/or similar and/or access 

table for a TRPG, if applicable). 

[0160] A service/QoS-based functional location may be provided for a function in an access 

plane and/or a control plane. For example, control functions that may be time sensitive with a 

strict deadline may be placed in TRPs while other control functions may be placed in the central 

control plane. This approach may relax latency requirements on the fronthaul interface between 

the central unit and the TRPs and/or may enable cost efficient deployments. 

[0161] Another example of a functional split may be applied, for example, when RAN level 

slicing is supported. For example, control functions that are common across t\vo or more slices 

may be placed in the central control plane while control functions that are specific to a slice may 

be placed in the access control plane. In this approach, mobility control, WTRU context 

handling, etc. may be a part of a central control plane wfole the access control plane may include 
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slice specific system information broadcast, slice specific authentication and/or security 

management, and/or slice specific QoS enforcement, etc. 

[0162] A \VTRU may be able to determine how to exchange signaling ,vith different 

endpoints and/or with specific instances of a function, for example, based on these modeling 

examples. Such may be realized using different multiplexing procedures such as those described 

herein. 

[0163] Access control functions (e.g. from the perspective of an overall RAN architecture) 

may be (e.g. conceptually) defined as set of logical functions, parameters and/or procedures that 

enable a WTRU to be uniquely addressed and/or identified by one or more TRPs. A WTRU may 

(e.g. further) generate and/or exchange data and/or signaling with those TRPs. Access control 

functions may provide distributed/edge control and/or user plane functions that may be specific 

to a TRP and WTRU pair. An (e.g. one or more, or each) access control function may be 

associated with a scheduler instance controlling one or more TRPs (e.g. over ideal backhaul). 

Such function may be part of a radio resource control protocol (e.g. RRC). Such function may 

be performed by a RRC entity e.g. located in a TRP. A WTRU may (e.g. from the WTRU 

perspective) be configured to associate a specific signaling bearer and/or equivalent (e.g. a 

transport path/procedure) for control of a MAC entity with the concerned MAC entity. The 

function may be part of a Medium Access Control (e.g. MAC) protocol. This function may be 

performed by a MAC entity. The Access Plane function may use transport services of MAC 

protocols (e.g. as MAC Control Elements, as MAC Control PDUs, and/or similar), for example, 

when the MAC entity perform the functions associated to the Access Plane. 

[0164] An access plane may be considered to be established, for example, ,vhen a WTRU 

may be uniquely identified by access control functions. An access plane may be established, for 

example, ,vhen a WTRU can start transmission of user plane data. An access plane may be 

established, for example, ,vhen a WTRU receives a response that configures a capability for the 

\VTRU to start performing (receiving and/or transmitting) dedicated transmissions, which may 

include when security is activated (if applicable) for the concerned configuration. 

[0165] High level scoping of an access plane may be performed. For example, a WTRU 

may be configured to access resources associated with one or more radio access network nodes 

(e.g. TRP(s), TRPG(s) and/or NR-eNB(s)) using one or more of a set of functions, parameters 

and/or procedures. 

[0166] For example, such procedures may include capabilities for a WTRU to perform an 

initial access (e.g. to establish access plane connectivity), perform a random access procedure 

and/or similar, for example, to obtain uplink timing alignment and/or further resources for uplink 
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transmission, to select a suitable nehvork node (e.g. based on measurements of downlink signals 

and/or based on reception of one or more responses to the initial request such as one or more 

RARs), to obtain a unique identifier (e.g. a dedicated RNTI), to obtain a configuration (e.g. for 

physical layer operation), to enable transmission of control signaling (e.g. a signaling radio 

bearer and/or equivalent) and/or to establish a Uu interface and/or equivalent with a 

corresponding network node. 

[0167] An access plane may terminate a control signaling protocol. An access plane may be 

provided for component-specific applicability. For example, an access plane may control aspects 

related to (e.g. at most) an (e.g. one) access network node. For example, an access plane may 

provide services for control and/or configuration of a physical layer and/or configuration of a 

MAC instance associated \vith a (e.g. one) TRP/NR-eNB. Coordination between one or more, or 

multiple access nodes might not be assumed and/or useful, for example, in this case. 

[0168] An access plane may be provided for plural-component applicability. For example, 

an access plane may control aspects related to one or more access nodes. For example, an access 

plane may provide services for control and/or configuration for a physical layer for one or more 

cells and/or configuration of a MAC instance, where (e.g. potentially) one or more, or each may 

be associated with applicable TRPs/NR-eNBs. For example, an access plane may support 

coordination of one or more aspects between different network nodes. Coordination may be per 

TRPG, per area, per signature and/or per set of access parameters. Coordination may be 

provided, for example, using a (e.g. single) MAC entity (e.g. with a coordinated scheduling 

function such as carrier aggregation-like assuming ideal interfaces) and/or by a control function 

that may interface with a WTRU for the configuration of one or more, or multiple MAC 

instances, e.g., when applicable (e.g. a multi-connectivity approach). 

[0169] A central control plane (e.g. a RAN control plane) may be provided. RAN Central 

Control Functions (RCCF) may include control functions, protocols and/or context that may be 

\VTRU specific and/or applicable to one or more TRPs/ ACFs. A central control plane may be 

considered as an anchor control function that may terminate a control interface towards the core 

network ( e.g. through configuration/setup of routing paths and transport paths, for example, 

based on tuples configured for a WTRU). An RCCF may (e.g. additionally) include control 

functions related to selection of a core network slice, CN-RAN interfaces, QoS management, 

security (e.g. master key management and/or key derivation, \vhich may be per group of 

TRPs/NR-eNBs), WTRU capability management and/or WTRU reachability within RAN. 
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[0170] WTRU context may be setup at RCCF (e.g. after CORE1NAS interaction). From 

RCCF point of view: a WTRU (e.g. from RCCF perspective) may have a known TRP(G) 

granularity (e.g. ,vhen access plane is active). 

[0171] Central User Plane control functions may be (e.g. conceptually) defined as set of 

logical functions, parameters andior procedures that may enable a WTRU to transfer user plane 

data with a network. Functions may be applicable to one of more user plane components ( e.g. 

bearers, L2 transport path, flow-based routing entry, slice instance managing such, etc.). One or 

more functions may be part of the set of central control plane functions and/or may be logically 

separated therefrom. 

[0172] Signaling may be generated andior exchanged with one or more TRPs that may be 

part of a concerned user plane component. Central user plane functions may provide control for 

aspects that may be specific to a service, a slice, a bearer and/or a set of processing steps 

configured for the transport of one or more (e.g. specific) flows, which may be determined by 

configured tuples. A (e.g. one or more, or each) control function may be associated with a 

scheduler instance controlling one or more TRPs (e.g. over ideal backhaul). A WTRU (e.g. from 

its nwn perspective) may be configured to associate a specific central user plane instance with a 

signaling bearer and/or equivalent ( e.g. a transport path/procedure) for control of a user plane 

component with one (e.g. single path/Du) or more (e.g. multi-path/Du) applicable MAC entities. 

A function may use transport services of corresponding MAC protocols, for example, as MAC 

Control Elements andior similar. 

[0173] An efficient data path may be setup between a TRP and a RAN Central User Function 

(RCUF) andior between different RCUFs, e.g., when applicable. Connection oriented and/or 

connection-less user plane (e.g. WTRU assisted packet-based routing) may be supported. 

[0174] RAN central user plane functions may comprise, for example, functions, protocols 

andior parameters that may be service and/or data traffic specific. 

[0175] There may be interactions between different control functions and components. A 

timing relation between access plane establishment and central control plane establishment may, 

for example, depend on a WTRU state. For example, a WTRU in a passive or IDLE state may 

transition to connected state by (e.g. first) establishing an access plane, e.g., using control 

signaling interaction with one or more access control functions (ACFs). For example, an access 

plane may be established as a result of an association procedure between a \VTRU and a 

network. A WTRU may ( e.g. then) trigger central control plane establishment, for example, 

using control signaling interaction with one or more central control functions. For example, a 

WTRU may establish a central control plane (e.g. only) and/or may establish a central control 
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plane and a central user plane, for example, based on whether the WTRU has signaling traffic 

and/or data traffic. In an (e.g. another) example, a WTRU may (e.g. directly) transmit data 

without access plane establishment, for example, \vhen the \VTRU (e.g. in a loosely connected 

state) may have a central control context without an access plane established. 

[0176] A \VTRU may store a Central control plane context, for example, even after an access 

plane may be deactivated. Central control functions may (e.g. similarly) retain a WTRU context, 

for example, even after the access control functions release WTRU context and/or WTRU 

specific connectivity between access control functions and central control functions. Central 

control functions may ( e.g. additionally) retain WTRU context, for example, even after central 

user functions release WTRU context and/or WTRU specific connectivity between central user 

plane functions and core network user plane functions. In other words, for example, a RAN 

control plane (e.g. SRBs) may exist without an active user plane (e.g. DRBs). For example, a 

WTRU may attach to a network without a corresponding data bearer establishment. A WTRU 

may (e.g. be required to) maintain central user plane context, for example, (e.g. only) when the 

central control plane context is active. 

[0177] An access plane may be dynamically activated/deactivated, e.g., by access control 

functions and/or by central control functions, for example, when a control plane context is active. 

[0178] WTRU connectivity may have one or more supported states. For example, a WTRU 

may operate according to one or more of the following states: idle mode; idle mode with 

connectionless transfers; and/or connected mode and/or loosely connected mode. 

[0179] In an IDLE mode, for example, a WTRU might not have established connectivity 

with a network (e.g. a WTRU might not have ACF/ACP, RCCF/RCCP and/or RCUF/RCUP 

established). 

[0180] In an IDLE mode with Connectionless Transfers, for example, a WTRU may have 

some connectivity with a network ( e.g. it may have at least one ACF/ ACP established with at 

least one user plane component, e.g., with a default configuration, e.g., for routing and/or 

security). A WTRU may have RCCF/RCCP established (e.g. a security context, access tables). 

[0181] In a connected mode, for example, a WTRU may have complete connectivity with a 

network (e.g. it may have at least one ACF/ACP, RCCF/RCCP and/or RCUF/RCUP (e.g. when 

applicable) established with at least one user plane component). 

[0182] In a loosely connected mode, for example, a WTRU may have some connectivity 

with a network (e.g. it may have at least one RCCF/RCCP established, e.g., a security context, 

access tables). 
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[0183] Connectionless data transfer may be provided. A WTRU may establish an L3/RRC 

connection to transmit data PO Us irrespective of the size of the data packet. Establishing a 

connection may be difficult relative to one or more of: overheads associated with signaling to 

establish a connection at the RAN and/or Core network before the start of a small packet 

transfer; overhead associated ·with tearing do\\TI a connection after periods of inactivity; and/or 

WTRU battery drain to stay in connected mode for extended periods of time. 

[0184] A WTRU may (e.g. directly) perform connectionless data transfer in a loosely 

connected state, for example, using a pre-existing context with a central control plane function. 

A pre-existing context may include (e.g. at least) a security context, WTRU subscription and/or 

WTRU capability configuration. A \VTRU may (e.g. also) perform connectionless data transfer 

from an idle connectionless state, e.g., using a pre-existing context with the core network control 

function. A WTRU may (e.g. in this example) not have a RAN central context established. For 

example, a WTRU may be associated \vith (e.g. only) a default slice and/or a core network 

control function and may still transmit connectionless data. A WTRU may (e.g. in this example) 

include additional session information with a data POU. 

[0185] Connectionless data transfer may allow a WTRU to transmit data, for example, with 

one or more following characteristics/properties: without requiring access plane establishment; 

using modified msg l  (e.g. modified RACH preamble+ data, multi-user non-orthogonal data 

channel, etc.); \vithout receiving an explicit grant (e.g. contention based UL shared data channel); 

after UL synch (e.g. using piggybacked data with and/or as msg3); before UL synch to the 

network (e.g. using asynchronous access channel); and/or transmitting additional context 

information associated with the data POU. 

[0186] A \VTRU may use a simplified security procedure that may, for example, involve one 

or more of: using stored context, which may be result of previous network interaction and/or 

hard coded security context in SIM; and/or explicit indication of security algorithm used. 

[0187] A connectionless data transfer mode may allow a \VTRU to transmit data POUs 

earlier than connection oriented data transmission. Such data POUs may be referred to as early 

dataPOUs. 

[0188] For example, a connectionless data transfer mode may (e.g. also) be used for 

do\\nlink transmissions. For example, a \VTRU may receive data POUs in the same TTI with a 

paging message and/or along with the paging message itself. A net\vork may trigger such 

connectionless do\\nlink transfer, for example, when a WTRU location is known at a fine 

granularity and/or the size of the data packet is small. 
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[0189] A WTRU may trigger connectionless data transfer, for example, based on one or more 

of the follmving criteria: a service (e.g. low overhead service and/or a low latency service, etc.); 

a size of a packet (e.g. when the size of the packet is less than a predefined number of bytes); 

WTRU buffer occupancy (e.g. when a WTRU buffer size is less than a predefined number of 

bytes); latency experienced by the packet (e.g. when the packet exceeds latency budget); packet 

filtering (e.g. WTRU may be configured with a packet filter/TFT to identify packets matching 

specific criteria, such as IP address, protocol, port number, type of service, flow label and/or a 

preconfigured session ID); absence of valid/configured logical connection (e.g. EPS 

bearer/Radio bearer); type of PD Us (e.g. initial signaling messages may use connectionless); 

WTRU mobility state (e.g. when WTRU speed and/or number ofreselections;HO per second 

exceeds a threshold, which may be used to limit the number ofhandovers for medium/fast 

moving WTRU); a WTRU category; and/or an access class. 

[0190] For example, a \VTRU may (e.g. ahvays) trigger a connectionless transfer, e.g., by 

default and/or as configured by an access table. A WTRU may (e.g. subsequently) transition to 

connection oriented transfer, for example, based on WTRU and/or nenvork procedures described 

herein. 

[0191] A \VfRU may determine LI and/or L2 configuration for connectionless transfer, for 

example, using one or more of the following procedures: a WTRU may apply a default 

configuration; a WTRU may apply a predefined configuration acquired via system broadcast 

(e.g. access table and/or system signature based) that may be specific to a access control 

function, to a central control function and/or to a TRP or a group ofTRPs; a WTRU may apply a 

stored configuration (e.g. received upon establishing central control plane context) that may be 

dedicated for a WTRU or a group ofWTRUs where the same configuration may be used across 

one or more, or multiple TRPs; and/or a WTRU may (e.g. explicitly) request connectionless 

transfer and/or may obtain specific configuration that may include transmission resources (e.g. 

contention based/non-orthogonal resources, layer2 configuration, etc.). 

[0192] A layer 2 configuration may (e.g. in addition to a physical layer time/frequency 

resource configuration) include a max data rate restriction, bucket size, RLC mode, PDPC 

discard timer, security algorithm, etc. For example, specific MAC instances may be configured 

for connectionless transfer. 

[0193] One or more connectionless configuration parameters may be associated with a 

validity timer. A \VfRU may start a validity timer, for example, upon receiving configuration 

parameters. A WTRU may consider configurations, for example, (e.g. only) \vhen the timer is 
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runnmg. A WTRU may delete/release configurations, for example, upon the expiration of a 

validity timer. 

[0194] A WTRU may include additional context information with a data PDU, for example, 

to assist a network with processing and/or routing a data packet to an appropriate destination. 

Additional context information may be included, for example, in a layer 3 message and/or as a 

part of a layer 2 header field. For example, a layer3 message type may be defined to identify 

connectionless data. An IE (e.g. connectionless-data-IE) may be introduced in a layer 3 message 

(e.g. UL information transfer). 

[0195] A WTRU may include one or more types of information as context information in an 

early data PD U. 

[0196] For example, context information may comprise WTRU Identity information, which 

may comprise, for example, one or more of the following: an L3 identity that may have been 

allocated by a central control function during a previous interaction; an associated Identity of the 

central control function and/or an NAS level identity; an implicit indication of a portion of 

and/or a whole identity, e.g., using the selection of time/frequency resource; and/or a 

demodulation reference signal and/or unique word that may be a function ofWTRU ID. 

[0197] For example, context information may comprise a more data left indication and/or 

last PDU indication, which may indicate vvhether there are additional PDUs in WTRU buffer 

along with the early data PDU. 

[0198] For example, context information may comprise one or more of: QoS related 

information, e.g., an indication to treat the early data PDU as a default QoS and/or as a non­

default bearer data PDU; a low latency indicator, e.g., to allow a network to use low latency 

and/or an efficient data path; and/or a low overhead indicator, e.g., to allmv a network to use a 

low overhead mechanism for transfer (e.g. a connectionless transport). 

[0199] For example, context information may comprise application description and/or 

session related information, such as a predefined session ID, e.g., so a netvvork knovvs which 

session a data PDU is associated vvith. 

[0200] For example, context information may comprise forwarding/routing/transport layer 

information (e.g. a general packet radio service tunneling protocol (GTP) tunnel and/or a flow 

table entry and/or an index to flow table entry. 

[0201] For example, context information may comprise security context information. 

[0202] For example, context information may comprise destination ID, such as a control 

plane ID and/or a user plane entity ID, e.g., perhaps depending whether a PDU is a signaling 

PDU or data PDU. 
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[0203] For example, context information may comprise user plane entity ID (e.g. when one 

already exists to avoid signaling towards RAN control plane entity), for example, for a RAN 

and/or Core user plane entity. 

[0204] For example, context information may comprise control plane entity ID (e.g. entity 

with a valid WTRU context including subscription, security, etc.), for example, for a RAN 

Control entity and/or a core (e.g. MME ID+ WTRU ID within the MME service area). 

[0205] For example, context information may comprise slice identity, e.g., when a WTRU is 

already configured with a specific slice for connectionless transfer. 

[0206] A WTRU may receive and/or may process feedback for a connectionless data 

transfer, where processing may be different from a connection oriented data transfer. A \VTRU 

may ( e.g. implicitly) determine the resources for feedback, for example, as a function of UL 

time/frequency resources used for early data PDU transmission and/or as a function ofWTRU 

ID included in the data PDU. 

[0207] Feedback (e.g. for data transmitted using connectionless/early data transfer based 

mode) may be associated with additional information, including, one or more types of additional 

information. 

[0208] For example, additional information may comprise a WTRU ID for which feedback is 

sent (e.g., copied from UL Data PDU), e.g., where \VTRU may verify the WTRU ID present in 

the feedback before processing the feedback message. 

[0209] For example, additional information may comprise a timing advance (e.g. for 

async/contention based UL). 

[0210] For example, additional information may comprise a power control command. 

[0211] For example, additional information may comprise an ACK/NACK, e.g., where 

additional resources may be granted for retransmission for NACK. 

[0212] For example, additional information may comprise a collision/contention indication, 

e.g., when \VTRU action is based on a contention indicator, such as one or more of: when

WTRUs can be distinguished at eNB (e.g., by orthogonal DMRS) and/or ,vhen WTRU receives 

other WTRU IDs in the feedback, a WTRU may transmit at next opportunity; and/or when 

WTRU receives a contention indication, the WTRU may perform, for example, a random back 

off and/or fall back to connection based data transfer. 

[0213] For example, additional information may comprise an indication to trigger access 

plane establishment and/or fallback to connection oriented mode. 
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[0214] For example, additional information may comprise additional UL resource grants 

and/or an Indication to go back to idle mode (and/or implicitly an ACK may be used to go back 

to idle mode), for example, depending on last PDU indication. 

[0215] For example, additional information may comprise a request for WTRU identity 

and/or additional authentication procedure, e.g., when WTRU context might not be fetched 

and/or when WTRU may be unknmvn at the RCCF and/or the security check failure, etc., where 

a WTRU may respond to the authentication procedure and/or provide additional context 

information. 

[0216] A WTRU may (e.g., in connectionless transfer mode) trigger a transition to connected 

oriented mode, for example, based on one or more of the following criteria and/or events: when a 

WTRU spends more than a predefined time in connectionless mode; when a WTRU receives a 

data packet with more than predefined number of bytes; when a WTRU transmits more than a 

predefined number of bytes in connectionless mode; \vhen a \VTRU buffer size exceeds a 

threshold; when a latency of buffered data exceeds a threshold; when a number of 

NACKs/retransmissions for an early data PDU exceeds a threshold; when a data rate over a 

predefined time window exceeds threshold; and/or when an activity timer exceeds a threshold, 

e.g., when an activity timer that may be (e.g. always) running when a WTRU enters

connectionless transfer mode, where the activity timer may be reset to zero and started again, 

perhaps for example when the time between two consecutive packets exceeds a threshold. 

[0217] For example, a \VTRU may be configured to report one or more events. A network 

may determine whether to transition the WTRU to connection oriented mode. A WTRU may 

events, for example, using a control message and/or signal and/or piggyback indication in a 

connectionless data PDU. A network may (e.g., also) trigger a transition to connection oriented 

mode, for example, based on policies, type of services, \VTRU subscription, WTRU mobility, 

etc. For example, a WTRU may transition from connection oriented mode to connectionless 

mode, for example, based on a network command (e.g., based on inactivity). 

[0218] A user plane component may be (e.g., conceptually) represented as a transport path. 

A transport path may include, for example, one or more of the following: one or more Uu (which 

may be associated with a specific SOM and/or physical layer QoS) and/or a configuration 

thereof; a QoS profile (e.g., in terms of maximum latency, jitter, packet loss rate and/or the likes) 

and/or a configuration thereof; an association \\ith one or more data flows and/or service (e.g., as 

indicated by a multiplexing function that may be based on logical radio bearer, tuples and/or a 

configuration thereof); routing table entries (e.g., in the network); a list and/or set of one or more 
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matching rules; and/or a list and/or set of one or more tuples (e.g., to determine what logical path 

a packet may be directed to). 

[0219] A distributed control plane for NR may have functions and/or components, wfoch 

may be discussed from the perspective of their different applicability. 

[0220] For example, a WTRU-specific function may be associated with an anchor control 

function. An RCCF may manage connectivity of a WTRU with a core net\vork (e.g., PON 

connectivity, reachability, etc.). 

[0221] For example, a component-specific function may operate on one or more aspects of a 

single instance of a component for a given WTRU. 

[0222] For example, a plural-component function may operate on one or more aspects of one 

or more, or multiple instances of a component for a given WTRU. 

[0223] For example, control functions may be associated with MAC instances that may (e.g. 

also) map to a set of access control functions. 

[0224] 

[0225] 

For example, control functions may be associated with a single MAC instance. 

System information may be acquired, for example, as a \VTRU-specific function, as a 

component-specific function and/or as a plural-component function. 

[0226] A component of System information acquired as a WTRU-specific function, for 

example may include, a cell, TRP, and/or TRPG and/or groups thereof (e.g. everything a WTRU 

may find useful). On-Demand procedures, including requests and/or combination with already 

knovvn Syslnfo (pre-provisioning and/or acquired) may be described. Syslnfo split may be 

supported. Out-of-band Syslnfo may be supported. 

[0227] A component of system information acquired as a Component-specific function may 

be, for example, a cell and/or a TRP. Syslnfo split may be supported. Out-of-band Syslnfo may 

be supported. 

[0228] A component of system information acquired as a Plural-component function may be, 

for example, one or more, or multiple cells, one or more, or multiple TRPs, one or more, or 

multiple TRPGs, and/or one or more, or multiple NR-eNBs, etc. Syslnfo split may be supported. 

Out-of-band Syslnfo may be supported. 

[0229] System information may be acquired, for example, using one or more approaches 

and/or procedures. 

[0230] For example, system information may be acquired by broadcast, e.g., similar to LTE. 

[0231] For example, system information may be acquired by splitting information in a first 

set of information and in a second set of information. Such information may comprise one or 

more system parameters. Such split of information may be based on one or more characteristics 
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of the concerned information. Such characteristic may include ·whether or not the information is 

essential for accessing the concerned network resources, whether or not the information relates to 

a feature and/or function available using the concerned network resources, whether or not the 

information relates to a feature and/or function for low-latency access (e.g. URLLC), whether or 

not the information may enable specific UE procedures such as camping, measurements, and/or 

the like. Such first set may be further referred to as "Essential" information and/or such second 

set may be further referred to as "Non-essential" information. In some solutions, "Essential" 

information may be referred as Minimum-SI and/or "Non-essential" information may be referred 

as Other-SI. Such split may be network-controlled and/or vary from one area to another, where 

essential system information (if any) may be broadcast (e.g. to enable a WTRU to access the 

system and/or obtain further system information through dedicated resources. Broadcast 

information may comprise MIB, SIBI (access-related information e.g. PLMN, TAC, CellID, p­

Max, frequency band indicator), SIB2 (access barring information, RACH parameters, UL power 

control). The amount ofbroadcasted system information may vary (e.g., depending on the split 

between "Essential" and "Non-essential" information). For example, the amount of system 

information included in the broadcast may be one or more of the following: no broadcasted 

system information (e.g., pre-provisioning, acquired, and/or on-demand); MIB; MIB + SIBI; 

MIB + SIBI + SIB2; (v) MIB + SIBI + SIB2 + combination of remaining SIBs (e.g., SIB3 may 

be broadcasted to support cell reselection, etc.); and/or other combinations of "Essential" and 

"Non-essential" information. In some examples, there may be no ""Essential" system information 

broadcasts. On-demand ( dedicated) information may comprise obtaining remaining system 

information through dedicated resources (e.g. triggered through PRACH), vvhere, on-demand 

acquisition may be based on a service (e.g. camping/paging etc.), WTRU capability, slice, etc. 

[0232] For example, system information may be acquired by splitting information across 

broadcast and dedicated transmissions. A split may be network-controlled and/or may vary from 

one area to another. A flexible mechanism may be provided to support variable split between 

broadcast and dedicated information. 

[0233] For example, system information may be acquired by system information 

modification, which may provide one or more mechanisms, for example: to update the delta, 

whether pushed and/or on-demand (e.g. WTRU-initiated and/or NW-initiated by control 

signaling ordering WTRU to start the procedure); and/or to request a specific element of system 

information (e.g. SIB). 
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[0234] For example, system information may be acquired by variable acquisition, for 

example, based on location and/or frequency band (e.g. system information applicable in one 

location and/or for one carrier may be received in different locations and/or carrier). 

[0235] Broadcast information may include specific information components related to 

specific services, such as a configuration for low latency access and/or for connectionless data 

transfers. 

[0236] Essential information may be broadcast. Essential information may include, for 

example, MIB, SIBI (access-related information e.g. PLMN, TAC, CellID, p-Max, frequency 

band indicator), SIB2 (access barring information, RACH parameters, UL pmver control). A 

WTRU may acquire broadcast system information and/or may request further system 

information, e.g., using an on-demand procedure. 

[0237] More information ( e.g. beyond essential information) may be broadcast, for example, 

based on capacity/load. For example, more system information may be broadcast, for example, 

perhaps when the system has the capacity and broadcast capacity is limited. A WTRU may 

acquire broadcast system information and/or may request further system information, e.g., using 

an on-demand procedure. 

[0238] System information may be modified (e.g. changed and/or updated). For example, 

system information modification may be triggered by paging for WTRUs in RRC_IDLE and/or 

WTRUs in RRC_CONNECTED. A WTRU (e.g. when WTRU receives notification of system 

information modification) may identify a delta and/or may acquire modified/ne\v system 

information, for example, by one or more procedures, such as broadcast (e.g. when a delta is 

broadcast) and/or on-demand (e.g. when a delta is not broadcast). 

[0239] Variable acquisition may be based on location and/or frequency band. For example, 

deployment scenario may include macro and/or micro, wherein system information (e.g. for the 

macro and/or micro) may be broadcast over the macro. A WTRU may (e.g. when not in 

coverage of a macro) acquire system information from a micro. 

[0240] System information may be variable portioned. Essential system information (if any) 

may be broadcast, for example, to enable a WTRU to access the system. A WTRU may acquire 

further system information through dedicated resources. 

[0241] For example, more than essential system information (if any) may be broadcast, for 

example, \vhen the system has significant excess capacity, when many WTRUs are acquiring 

system information and/or when a use arises to broadcast new system information that is 

essential for system access. It may be beneficial to support acquisition procedures allowing a 

variable/dynamic split between broadcast and on-demand information acquisition. 
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[0242] System information may be grouped and/or may be controlled, for example, by 

different logical functions, e.g., based on periodicity, latency, feature, etc. 

[0243] In one or more groupings, a default set may comprise, for example, information that 

may be essential for system access, camping, mobility, etc. Essential information may comprise, 

for example, common and shared channel information (e.g., similar to MIB, SIBl ,  SIB2 in L TE). 

Essential information may comprise, for example, cell selection/re-selection information (e.g. 

similar to SIB3, SIB4, SIB5(E-UTRA), SIB6(UTRA), SIB7(GERAN), SIB8(CDMA2000) in 

LTE). 

[0244] In one or more groupings, a common set may comprise, for example, information that 

may be required by most devices, such as one or more of the following: HNB name (e.g. similar 

to SIB9 in L TE); ETWS (Earthquake and Tsunami Warning System) primary notification ( e.g. 

similar to SIBl0 in LTE); ETWS secondary notification (e.g. similar to SIBl 1 in LTE); and/or 

Commercial Mobile Alert System (CMAS) warning notification (e.g. similar to SIB12 in LTE). 

[0245] In one or more groupings, a feature set may comprise, for example, information that 

may be required for particular features/device categories, such as one or more of the follmving: 

MBMS ( e.g. similar to SIB 13 in L TE); extended access barring for access control ( e.g. similar to 

SIB14 in LTE); mobility procedures for MBMS reception (e.g. similar to SIB15 in LTE); GPS 

time and UTC time (e.g. similar to SIB16 in LTE); for traffic steering between E-UTRAN and/or 

WLAN ( e.g. similar to SIB 17 in L TE); sidelink communication ( e.g. similar to SIB 18 in L TE); 

sidelink discovery (e.g. similar to SIB19 in LTE); and/or SC-PTM e.g. similar to SIB20 in LTE. 

[0246] For example, a WTRU may receive System Information (SI) applicable to a cell/TRP 

(and/or similar) and/or to a plurality thereof A WTRU may receive SI, for example, by 

broadcast transmissions and/or by dedicated transmissions. For example, a \VTRU may receive 

SI applicable to a cell/TRP on a transmission, for example, using resources associated with a 

different cell/TRP. SI applicable to a cell/TRP may include a (e.g. first) portion that may 

correspond to a (e.g. first) set of functions (e.g. access parameters, location tracking, \VTRU­

autonomous mobility related parameters, signature detection/measurement) and/or a (e.g. 

second) portion that may correspond to a (e.g. second) set of functions (e.g. supported features, 

supported services, etc.). The set of functions included in a (e.g. one or more, or each) portion 

may be a configuration aspect of the system and/or may be explicitly indicated in the 

corresponding transmission. Additional information may be included, for example, to indicate 

whether there is further SI ( e.g. a second portion) applicable and/or the identity /type of further 

available SI (e.g. a bitmap representing the different SIBs). Additional information may, for 

example, include an indication whether a WTRU is required to acquire remaining information 
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(e.g. one or more, or all remaining SIBs) and/or a subset thereof (e.g. SIB-based indication), 

which may be accompanied by an indication of an applicable procedure ( e.g. DL broadcast 

and/or using an on-demand mechanism). Additional information may include a validity criteria 

for the SI. 

[0247] For example, a \VTRU may acquire SI for a cell, for example, using a broadcasting 

channel. A WTRU may (e.g. further) perform an initial access, e.g., to establish connectivity 

with the access network (e.g. ACP and/or RCCP). A WTRU may (e.g. subsequently) receive SI 

for one or more cell(s), TRP(s), etc. (e.g. similar and/or the like), for example, using a (e.g. 

dedicated) transmission such as a reconfiguration procedure. SI may be indexed, for example, 

using a characteristic associated with a reference signal (e.g. a signature, a positioning signal, 

etc.) that may be applicable. SI may be indexed, for example, for one or more, or each of the 

concerned cell(s)/TRP(s) and/or TRPGs. An SI may include (e.g. only) a portion of the 

information associated with a cell/TRP, such as access parameters. A \VTRU may (e.g. 

subsequently) detect a reference signal associated with a configured SI. A WTRU may perform 

acquisition of further SI, for example, from a do'\\,nlink broadcast channel (e.g. when applicable) 

and/or by initiating an access using the access parameters that are part of the configured SI for 

the concerned cell/TRP and/or detected reference signal / signature. 

[0248] Additional SI may be acquired immediately. For example, a WTRU may initiate 

reception of broadcast system information, for example, when it determines that a broadcast 

channel may be available. A WTRU may initiate a procedure to request activation of a broadcast 

channel. A WTRU may ( e.g. when it cannot receive broadcast SI using resources associated 

with the cell/TRP) initiate an access, for example, using access parameters that may be part of a 

configured SI for a concerned cell/TRP and/or detected reference signal/signature. A WTRU 

may initiate a procedure to request remaining SI for the concerned cell/TRP using dedicated 

resources thereof 

[0249] Additional SI may be acquired immediately, for example, ·when instructed and/or 

configured to do so. For example, a WTRU may initiate reception of broadcast system 

information, for example, when the WRTU determines that it is required (e.g. based on 

information in a first portion of the configured SI) to initiate such a procedure upon detection of 

a suitable reference signal (e.g. corresponding to a "known"/configured signature and/or received 

with sufficient power). A \VTRU may use an applicable SI acquisition procedure, e.g., when 

configured. 
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[0250] Additional SI may be acquired on demand. A WTRU may acquire system 

information, for example, through dedicated resources (e.g. triggered through PRACH). On­

demand acquisition may be based on service, \VTRU capability, slice, etc. 

[0251] A WTRU may initiate on-demand acquisition of additional SI, for example, after 

initial access. A WTRU may request a default set of SI messages, for example, based on WTRU 

capability and/or based on previously used services. 

[0252] A WTRU may initiate on-demand acquisition of additional SI, for example, when a 

WTRU initiates new services. A WTRU may request additional SI messages, for example, when 

the associated SI messages have not already been acquired. 

[0253] A \VTRU may initiate on-demand acquisition of additional SI (e.g. specific SI 

messages), for example, when a \VTRU determines that stored SI messages are no longer valid, 

e.g. upon receiving a modification indication for one or more SI messages and/or upon receiving

an unknown system signature. 

[0254] A WTRU may initiate on-demand acquisition of additional SI, for example, based on 

expiration of a timer. A timer may be associated with the validity of stored system information. 

[0255] In a WTRU terminated example, a WTRU may (e.g. at reception of service requests) 

request additional SI messages, for example, when associated SI messages have not already been 

acquired. 

[0256] In a WTRU terminated example, a WTRU may receive control signaling (e.g. 

paging/PDCCH-order) that may trigger an acquisition/update. The procedure may be included in 

the signaling/order. Signaling may provide an indication of an applicable information 

component ( e.g. one or more components to be updated). 

[0257] For example, a \VTRU may activate transmission of system information, for example, 

by transmitting an uplink signal. An uplink signal may be transmitted in resources that may be 

reserved for system information activation. For example, a specific time/frequency resource 

and/or a UL physical channel may be reserved for system information activation. In an (e.g. 

another) example, a WTRU may transmit a reserved RACH preamble, for example, to indicate a 

system information activation request. In an (e.g. another) example, a \VTRU may transmit a 

UL signal on an asynchronous resource that may be reserved for system information activation. 

UL resources for system information activation may be specific to a TRP, a group ofTRPs 

and/or a MAC instance. A WTRU may use a system information activation procedure, for 

example, to indicate interest in acquiring system information. WTRU identification by the 

network may be optional during a system information activation procedure. 
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[0258] A WTRU may receive configuration for system information activation at different 

levels of granularity. For example, a WTRU may trigger different system information 

transmission behavior from a network based on UL signal type, UL resource selection, UL 

preamble selection, etc. Transmission behavior may include transmitting (e.g. only mandatory) 

system information, transmitting system information belonging to a specific slice, transmitting 

specific group of system information, etc. Transmission behavior may be, for example, one shot 

(e.g. for one or more, or each activation request one instance of the associated system 

information may be transmitted) and/or multi-shot (e.g. for one or more, or each activation 

request one or more, or multiple instances and/or repetition of the associated system information 

may be transmitted). For example, UL resources may be, for example, specific to a TRP and/or 

common to a group ofTRPs. A WTRU may trigger TRP specific system information and/or 

TRP group specific system information, for example, based on the corresponding selection of 

UL resource. 

[0259] The terms system information request and Other-SI request may be used 

interchangeably. For example, a WTRU may transmit a (e.g. an explicit) request message to 

trigger system information transmission. For example, a request message may include WTRU 

identity and/or type of system information requested. For example, a network may trigger 

security procedures, e.g. authentication as a response to a system information request procedure. 

A procedure may enable secure delivery of system information message. For example, a WTRU 

may acquire common system information via broadcast and/or activation procedure. A WTRU 

may (e.g. for slice specific system information) trigger a system information request procedure. 

A WTRU may (e.g. be required to) establish an access control plane, for example, to trigger a 

system information request message. For example, a WTRU may transmit its capability 

information (e.g. along \Vith a system information request), for example, so a network may 

provide (e.g. only) the system information applicable for a WTRU capability. 

[0260] For example, a \VTRU may piggyback an SIB request together with a control 

signaling procedure. A \VTRU may (e.g., implicitly) indicate a desire and/or usefulness for 

system information, for example, by transmitting additional indication with the control signaling 

procedure. For example, a WTRU may transmit a system information request bit/bitmap (e.g., 

along with a service request procedure), for example, to indicate a desire and/or usefulness for 

system information for that procedure. For example, a WTRU may include a value tag (and/or 

value identifier) associated with stored system information (e.g., along with a control procedure), 

for example, so a network may provide additional system information, e.g., when the value tag 
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doesn't reflect the latest system information. A WTRU may trigger a control procedure, for 

example, by requesting system information associated with a control procedure. 

[0261] A \VTRU may trigger an other-SI request (e.g., to,vards a serving cell) to obtain 

other-SI associated with a neighbor cell. A WTRU may include identity and/or information 

associated with the neighbor cell (e.g., physical cell ID, EARFCN, global cell ID, and/or parts of 

MIB etc.) in the other-SI request. A WTRU may include a reference ID and/or a value tag of the 

neighbor cell in the other-SI request. A WTRU may include more than one neighbor cell 

identity in a single other-SI request message (e.g., to obtain other-SI for one or more, or multiple 

neighbor cells in a single procedure). Neighbor cell SI acquisition may be useful for the WTRU 

to perform autonomous mobility decisions towards that neighbor cell. 

[0262] A WTRU may trigger an other-SI request to obtain other-SI associated with one or 

more beams. A WTRU may include identity and/or information associated with the beam, (e.g., 

beam ID, a reference signal associated with the beam, and/or parts of MIB in the beam etc.), in 

the other-SI request. A WTRU may include more than one beam identity in an other-SI request 

message to obtain other-SI for one or more, or multiple beams (e.g., in a single procedure). 

[0263] A \VTRU may include information about the stored SI in the other-SI request. For 

example, a WTRU may indicate the version and/or validity tag of SI stored in the WTRU 

memory during the transmission of other-SI request. The network may transmit (e.g., only) the 

delta and/or updated portion of the other-SI. Signaling overhead and/or acquisition time 

associated other-SI may be reduced. 

[0264] A WTRU may include additional information in the other-SI request to request 

characteristics of other-SI broadcast. For example, a WTRU may indicate one or more aspects 

related to downlink signal quality in the other-SI request. Such indications may be used by the 

network to adapt the periodicity, for beamforming, for repetition, and/or MCS for the other-SI 

broadcast transmission. For example, a WTRU may indicate the desire and/or usefulness for 

more repetition and/or robust MCS when in a poor condition (e.g., cell edge and/or high path 

loss conditions). Also, as an example, a WTRU may indicate such a request based on a preamble 

selection, RACH resource selection, in the message portion of an enhanced RACH format, 

and/or in a field in a msg3 carrying other-SI request. 

[0265] A \VTRU may trigger a system information request procedure in any state (e.g., idle, 

inactive, and/or connected). A WTRU may or might not transition to a connected state to 

acquire the other-SI. A WTRU may perform a system information request by for example using 

a dedicated resource and/or a contention based resource. 
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[0266] A WTRU may be configured with one or more rules for transmission of on-demand 

system information request that may be saved in memory as instructions executable by a 

processor. A WTRU may trigger (e.g., only) if one or more of the following conditions are 

satisfied. An example condition for triggering an on-demand system information request may 

be the status of essential SI. For example, a WTRU may request for other-SI (e.g. only) when 

the WTRU has up to date essential system information. A WTRU may abort any ongoing other­

SI request if it determines a change in essential SI. A WTRU may acquire the essential SI and/or 

reacquire the other-SI according to the updated essential SI. 

[0267] An example condition for triggering an on-demand system information request may 

be the absence of required information. For example, a WTRU may determine that the system 

information transmitted in the essential SI is not sufficient (e.g., for a specific procedure and/or 

operation in a WTRU state). A WTRU may determine that system information stored in the 

\VTRU (e.g., based on previous other-SI request procedure and/or based on nehvork assistance) 

is not sufficient (e.g., for a specific procedure and/or operation in a WTRU state). A WTRU 

may trigger other-SI request when a new procedure is triggered/started (e.g., for which the 

WTRU does not have a valid and/or stored SI associated with such procedure). For example, a 

WTRU may start a procedure, which may require operation in a numerology /SOM different from 

the current numerology/SOM. A WTRU may trigger an other-SI request to obtain system 

information relevant for the new numerology/SOM and/or may request system information for a 

specific numerology/SOM. For example, a WTRU may implicitly indicate request for a specific 

numerology/SOM based on the choice of resources (e.g. time/frequency or preambles) for other­

SI request. 

[0268] A \VTRU may be preconfigured (e.g., saved in memory) \vith the list of Sis required 

for the supported procedures and/or operation in a WTRU state. 

[0269] An example condition for triggering an on-demand system information request may 

be the absence of broadcast Other-SI; a WTRU may determine that the other-SI is not 

broadcasted. For example, a \VfRU may determine the presence of other-SI based on 

scheduling information in the essential SI. For example, a \VTRU may trigger other-SI request if 

a WTRU may determine that the broadcast of other-SI is stopped before the WTRU can acquire 

the required other-SI and/or if a WTRU determines that one or more specific other-SI required 

by the WTRU is not present in the current schedule of other-SI broadcast. 

[0270] An example condition for triggering an on-demand system information request may 

be the support/presence of the other SI. For example, a WTRU may trigger the request for other-
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SI if (e.g., only it) transmission of such other SI is supported by the network. For example, a 

WTRU may determine the support of specific type of other-SI from the essential SI. 

[0271] An example condition for triggering an on-demand system information request may 

be the WTRU not being prevented by access control from making such a request. For example, 

a WTRU may belong to one or more of many access classes. A WTRU may determine (e.g., 

may be required to determine) if requesting other-SI is not forbidden for its access class. For 

example, such forbidden access class for other-SI request may be broadcasted as a part of 

essential SI. 

[0272] An example condition for triggering an on-demand system information request may 

be the presence of UL resources for other-SI request(s). For example, a WTRU may determine 

and/or receive the configuration of UL resources for system information request procedure. The 

configuration may include, e.g. UL RACH resources, RACH formats (e.g. including enhanced 

RACH formats). 

[0273] An example condition for triggering an on-demand system information request may 

be the WTRU detecting change/update of other-SI and/or when \VTRU determines the stored 

other-SI is invalid: a WTRU may monitor for the change in other-SI via signaling in broadcast 

message (e.g., MIB and/or essential SI and/or a paging message). A WTRU may monitor a 

change only for other-SI that are acquired and/or stored by the WTRU. A \VTRU may receive 

the signaling indicating whether the modified other-SI is broadcasted and/or whether a system 

information request procedure is desired and/or useful. A WTRU UE may trigger other-SI 

request (e.g., only) if so indicated by the network. For example, a WTRU may apply stored 

other-SI instead of request for other-SI, upon determining the validity tag and/or similar matches 

(e.g., substantially corresponds) with the stored SI. 

[0274] An example condition for triggering an on-demand system information request may 

be the discovery of a neighbor cell. For example, a WTRU may trigger other-SI request upon 

discovery of a neighbor cell for which the WTRU does not have a valid and/or stored system 

information. The WTRU may trigger an other-SI request based on quality of neighbor cells 

being above (or below) a predefined threshold. 

[0275] A WTRU may start a timer A and/or a timer B (e.g., where timer A time> timer B 

time), when the first other-SI request message is transmitted. A WTRU may stop timer A and/or 

timer B when the WTRU completes the acquisition of other-SI. Upon expiry of timer B, a 

WTRU may retransmit the other-SI request message and/or restart timer B. A WTRU may be 

configured with a predefined number of retransmissions to acquire the other-SI until expiry of 

timer A Upon expiry of timer A, a WTRU may consider the cell to be barred for a predefined 
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duration (e.g., not use that cell). While timer Bis running, a WTRU may monitor for the 

presence and/or scheduling of other-SI via a broadcast signaling (e.g., minimum SI, paging 

message, and/or via unicast signaling via downlink control channel). 

[0276] As a step (in msgl), a WTRU may transmit a reserved RACH preamble to request 

system information. For example, such reserved RACH preambles may be used to indicate a 

specific system information block and/or group thereof, indicate the WTRU state (e.g., RACH 

preambles are associated to a WTRU state), indicate the system information for a type of service 

and/or group thereof, indicate aspect related to timing/latency for acquiring system information, 

and/or indicate that WTRU may perform data transmission following acquisition of system 

information. 

[0277] A WTRU may be configured (e.g., programmed with executable instructions by a 

processor) to transmit an enhanced first message and/or msgl for requesting other-SI. A WTRU 

may, in addition to a preamble portion in the enhanced first message, may include additional bits 

in a message portion. AWTRU may be configured (e.g., programmed with executable 

instructions by a processor) with predefined relations (e.g., in time and/or frequency between the 

preamble portion and message portion). A WTRU may indicate a request for other SI (e.g., 

based on a selection of a preamble sequence). A WTRU may indicate a specific type/group of 

other-SI requested (e.g., based on the reserved identity in the message portion). For example, a 

WTRU may transmit a preamble from a common pool and/or indicate the request for other-SI 

and/or specific type of other-SI (e.g., using the reserved identity in the message portion). A 

WTRU may be preconfigured (e.g., programmed \vith executable instructions by a processor) 

with the mapping of reserved identities to the types of other-SI. One or more WTRU identities 

may be reserved for such purpose. A WTRU may receive the configuration of reserved identity 

usage from minimum SI. The preamble may indicate the request for other-SI and/or the message 

portion may indicate connection establishment cause. A WTRU may be configured (e.g., 

programmed with executable instructions by a processor) to receive other-SI associated \vith a 

specific connection establishment cause, save such information and/or execute such received 

instructions. A WTRU may fallback to a normal msgl (e.g., without message portion) if the 

retransmission of enhanced msgl exceeds a threshold. 

[0278] A \VTRU may be configured to monitor for the MSG2 containing a response to the 

other-SI request. For example, a WTRU may be configured to monitor for a temporary identifier 

(e.g. a RNTI) specific to the other-SI request. For example, the temporary identifier may include 

a component specific to the other-SI request and/or the time/frequency and/or the preamble 

resource used for the other-SI request. For example, a WTRU may be configured to monitor a 
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(e.g., single) temporary identifier that may be predefined for one or more, or all, other-SI 

requests, perhaps irrespective of the time/frequency/preamble resources used for the other-SI 

request transmission. 

[0279] A WTRU may be configured to process the received MSG2, perhaps for example in 

response to an other-SI request. For example, the MSG2 format may be specific to the other-SI 

request, perhaps indicated by a separate type field. For example, the MSG2 response to the 

other-SI request may include the identity of the preamble associated with the other-SI request 

and/or may directly include an indication of the other-SI type. For example, the MSG2 might 

not include the timing advance, UL grant, and/or temporary identity. The MSG2 may include a 

bitmap of one or more, or all, the other-SI types that may be transmitted in an upcoming other-SI 

window. 

[0280] A \VTRU may be configured to process one or more MSG2 within a predefined time 

window-, perhaps for example to determine the transmission status of one or more other-SI types. 

This may occue irrespective of whether the MSG2 corresponds to the MSGl transmitted by the 

WTRU. The predefined time window may be configured, for example, in the minimum SI. The 

predefined time window may be related to the SI window of the SI being requested (e.g. a 

number of frames/subframes prior to the start of the SI window). This may be useful for the 

WTRU to determine one or more other-SI \vindows that may contain other-Sis of interest to the 

WTRU. This may include one or more other-Sis of interest for which the WTRU might not have 

been able to transmit the other-SI request. For example, a WTRU may be configured to monitor 

and/or process MSG2, perhaps until the WTRU receives the MSG2 including the response to 

requested other-SI and/or interested other-SI, and/or until the end of a predefined time window. 

[0281] A \VTRU may be configured to receive a MSG2 that may include a response to 

normal access by other WTRUs and/or a response to other SI request(s). The WTRU may 

distinguish the different responses in the same MSG2, perhaps for example based on the RAPID 

(ID of the RACH preamble). The WTRU, perhaps for example depending on whether it has 

performed access and/or SI request, may read the RAR (e.g., only the RAR) associated with the 

RAPID for \vhich it transmitted a MSGl (e.g., preamble). 

[0282] A WTRU may be configured (e.g., programmed with executable instructions by a 

processor) with one or more actions/behaviors based on reception on a second message as 

follows. If no response is received by the WTRU (e.g., msg2 was not received), and/or the 

requested system information has not been received either through broadcast and/or through 

dedicated signaling within a certain period, the WTRU may re-transmit the system information 

request in msg 1. If a WTRU receives the response in msg2, with indication that the requested 
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system information is not available, and/or no further system information is available, the 

WTRU may perform no further actions for this procedure. The WTRU may receive a response 

in msg2. The response in the msg2 may indicate whether the \VTRU should request in msg3 the 

specific SI the WTRU wants. For example, the WTRU may receive an indication that some or 

all other SI will be broadcast by the network, in which case the WTRU will not transmit msg3, 

and/or an indication that may instruct the WTRU to transmit msg3 with the specific other-SI to 

be requested. 

[0283] If a WTRU receives the response in msg2, with indication that the requested system 

information will be broadcasted, the WTRU may obtain the scheduling information from the 

"Essential" system information and/or may acquire the applicable system information from the 

broadcast. These approaches may provide power savings and/or signaling overhead reduction 

(e.g., WTRUs in Idle mode or Inactive mode can acquire the system information while 

remaining within the respective state). 

[0284] If a WTRU receives the response in msg2, with scheduling information of the 

requested system information, the WTRU may acquire the broadcasted system information using 

the scheduling information included in msg2. The \VTRU may acquire the system information 

faster instead of obtaining the scheduling information from the next broadcasted "Essential" 

system information and then acquire the application system information. 

[0285] If a WTRU receives the response in msg2, with an entry/index to the access table, the 

\VTRU may retrieve the applicable system information from the access table. The WTRU may 

have low latency and/or resource efficiency since the WTRU had previously already acquired the 

access table. 

[0286] If a WTRU receives the response in msg2, with timing advance, grant and/or 

indication to transition to the connected state in order to acquire the system information, the 

WTRU may transition to the connected state and acquire the system information using dedicated 

resources. The WTRU may have resource efficiency (e.g., when few WTRUs are requesting 

system information/accessing the system). The WTRU may have indicated (e.g., based on the 

selection of the reserved RACH preamble) that data transfer may occur after acquisition of 

system information. 

[0287] A \VTRU may receive the response in msg2 (e.g., the msg2 may carry complete 

and/or parts of other-SI). For example, a msg2 may schedule DL time/frequency resources that 

carry other-SI. DL resources may be either multiplexed in the same TTI as the msg2 and/or at an 

offset from the TTI carrying msg2. 
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[0288] A WTRU may be configured to monitor the minimum-SI after transmission of other-

SI request (e.g., for a pre-defined time interval). A WTRU may determine the scheduling 

configuration for broadcast of other-SI transmission based on the received minimum-SI. 

[0289] A WTRU may be configured to monitor a paging message after transmission of 

other-SI request (e.g., for a pre-defined time interval). A WTRU may determine the scheduling 

configuration for broadcasting an other-SI transmission based on the received paging message. 

[0290] A WTRU may transmit the Other-SI request in a MSG3. For example, a WTRU may 

be configured to transmit an other-SI request in MSG3, perhaps for example if no RACH 

resources are configured for the specific other-SI and/or combinations of other-Sis desired by the 

WTRU. A \VTRU may be configured to use a specific RACH resource to transmit an other-SI in 

MSG3. A WTRU may be configured to utilize one or more, or any, RACH resource to initiate 

the procedure for other-SI in MSG3. The \VTRU may select a RACH resource which has a 

specific timing relation (e.g., configured and/or specified/static) in relation to the SI window of 

the other-SI that may be requested. For example, the WTRU may perform an other-SI request by 

utilizing one or more, or any, RACH resource associated to a subframe/frame which may occur a 

certain time, and/or within a certain ,vindow, prior to the start of the SI window associated with 

the other-SI being requested. This can also be applicable for other-SI requests made using the 

techniques that use the MSG 1. 

[0291] A WTRU may indicate the reason for message3 transmission in msgl (e.g., using 

either RACH resource/preamble resource selection and/or using an indication in the message 

portion of enhanced msgl). A WTRU might not provide any indication in msgl. A WTRU may 

utilize the grant received in msg2 for the transmission of other-SI request in msg3. The other-SI 

request may be an RRC message. A \VTRU may receive msg4 as a response. The msg4 may be 

a RRC message carrying other-SI. The msg4 may carry an indication of whether the WTRU 

wishes, desires, and/or may find useful, to transition to a connected state or stay in the current 

state (e.g., idle, inactive etc.). Using RRC message for other-SI request may support Other-Sis 

(e.g., that could be introduced). 

[0292] The WTRU may transmit the other-SI request in a msg3 and/or receive in msg4 

information (e.g., information for obtaining other-SI). The information could include, for 

example, an RNTI to be used to receive the other-SI, time/frequency information about ,vhere to 

look for the other-SI (e.g., a specific sub band of the control and/or data channel), validity 

information and/or validity tag associated with other-SI, and/or other parameters required to 

allow the WTRU to decode and/or receive the other-SI once it is transmitted. The WTRU may 

receive other-SI following reception of msg4 using the received information. 
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A WTRU may use multi-stage RACH for an other-SI request. [0293] 

[0294] A WTRU may transmit a request for other-SI with one or more, or multiple RACH 

transmissions and/or transmissions on contention-based resources. 

[0295] For example, a WTRU may transmit a first RACH preamble to indicate the desire for 

other-SI, and/or the WTRU may use a subsequent RACH preamble to request the other-SI that 

should be transmitted. In the transmission of the preamble (e.g., first preamble and/or in the 

transmission of the subsequent preamble), a \VTRU may use the selected preamble and/or the 

resources on w-hich the preamble is transmitted (e.g., to indicate the desire for other-SI and/or the 

specific other-SI being requested). 

[0296] The potential collision of msg3 transmissions by one or more, or multiple WTRUs 

transmitting other-SI requests simultaneously when a WTRU requests specific SI to be 

transmitted using msg3 may be avoided. The network broadcast of some or all the other-SI (e.g., 

if only a single preamble was used to request some or all other-SI in msgl) may be avoided. 

[0297] A WTRU may use an initial RACH transmission. 

[0298] A (e.g., first) RACH transmission may be performed using a preamble and/or on a 

PRACH resource (e.g., which is dedicated for initiating a multi-stage RACH procedure for other­

SI request). This may be determined by the WTRU from broadcast signaling (such as in the 

Minimum SI) and/or preconfigured in the WTRU. The WTRU may initiate a multi-stage 

MACH transmission for other-SI request by selecting the dedicated preamble and/or RACH 

resource configured for such purpose and/or performing the RACH transmission (e.g., first 

RACH transmission). 

[0299] A WTRU may be programmed with a processor with instructions for responding to a 

response to a RACH transmission (e.g., initial RACH transmission). 

[0300] A \VTRU may receive, in msg2, following a RACH transmission (e.g., initial RACH 

transmission), an indication of the presence of additional RACH resources and/or contention­

based resources for transmitting request for other-SI. An indication may also include 

configuration information of the RACH resources, such as a preamble and/or resources to be 

used; mapping between preamble and/or resources and the other-SI to be requested; timing 

information related to the validity of the RACH resources and/or contention-based resources; 

timing information related to the reception of the other-SI; and/or C-RNTI and/or other identifier 

to be used for monitoring transmission of the other-SI. 

[0301] A WTRU may receive an indication ohvhether to request other-SI using a second 

stage of RACH transmission and/or a transmission on contention-based resources and/or whether 

the WTRU should expect to receive other-SI (e.g., some or all other-SI) following the 
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transmission of the RACH transmission (e.g. initial RACH transmission). For example, an msg2 

message may indicate that additional RACH resources for indication of the other-SI requested 

will not be provided and/or the WTRU should receive some or all other-SI based on scheduling 

information of the other-SI, which the WTRU may have determined in the minimum SI. 

[0302] A \VTRU may have a processor programmed \vith instructions for determining 

RACH resources for second stage RACH transmission. 

[0303] The WTRU may be configured (e.g., following transmission of the first RACH) with 

additional RACH resources and/or with contention-based resources (e.g., for indicating the 

specific other-SI being requested by the WTRU). The configuration of the additional RACH 

resources and/or contention-based resources used for requesting other-SI may be determined by 

the WTRU based on one or more of: msg2, preconfigurations and/or configurations of minimum 

SI, function of identity, and/or function of timing. 

[0304] For received in msg2 configurations, the WTRU may receive a configuration of 

resources and/or preambles from the network in msg2 following transmission of a RACH 

transmission (e.g., initial RACH transmission). The configuration may be provided as an index 

into a table of specific RACH resources and/or preamble configurations known to the WTRU. 

The WTRU may receive several such indices representing one or more, or multiple 

configurations. The WTRU may receive the resources to use for the subsequent RACH 

transmission through an explicit grant. The grant may be accompanied by an indication that the 

grant is for transmission of a preamble identifying the other-SI being requested. 

[0305] For preconfigurations and/or configurations of minimum SI, the WTRU may be pre-

configured and/or configured by minimum SI to use defined RACH resources and/or RACH 

preambles for the other-SI. The WTRU may assume such resources are enabled/validated upon 

reception of an indication (e.g., RACH resources/RACH preambles activated). The indication 

may be received by the WTRU in msg2 and/or in a message in a separate PHY control channel. 

[0306] For function of identity, the WTRU may determine the configuration of resources 

(time/frequency) for the second stage RACH resources based on an identity. The identity may 

be the cell identity, \VTRU identity (e.g., temporary and/or provided in msg2), and/or network 

identity. 

[0307] For function of timing, the WTRU may determine the configuration ofresources 

(time/frequency) from the timing of msg2 reception and/or msgl transmission. For example, the 

time location of the activated RACH resources may be configured as a predefined pattern of 

resources, which is offset from msg2 reception time by a specific amount. 

[0308] The \VTRU may map preamble/resources in second stage to other-SI. 
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[0309] The WTRU may indicate the other-SI it is requesting (e.g., through the selection of 

the preamble) including the preamble sequence and/or other transmission characteristics of the 

preamble such as preamble length, numerology, and/or power. The WTRU may select a 

preamble based on the other-SI that the WTRU requires. The WTRU may randomly select a 

time/frequency resource for transmitting the selected preamble. 

[0310] The WTRU may indicate the other-SI being requested through the selection of the 

resources used for transmission of the preamble from the set of RACH resources available for 

transmission of the second stage RACH. For example, the WTRU may determine the other-SI it 

requires to request and/or may select a resource from the set of configured time/frequency 

resources, which corresponds to the specific other-SI being requested. The WTRU may (e.g., 

randomly) select a preamble to transmit on that specific resource. 

[0311] The WTRU may indicate the other-SI requested through a combination of the 

selection of preamble and resources. For example, a combination of a specific preamble and a 

distinct resource on which that preamble is transmitted may indicate the request for a specific SI. 

[0312] Specific combinations of preamble and resources may be reserved for the WTRU to 

request one or more, or multiple other-SI and/or a set of SIBs (e.g., a set of SIBs and/or SI 

related to a specific feature). 

[0313] The mapping between resources/preamble and specific other-SI (e.g., SIB and/or SI 

message) may be determined by the WTRU based on one or more of: reception of the mapped 

information in the minimum SI (e.g., the information related to the other-SI which is provided in 

minimum SI may provide such mapping); a preconfiguration and/or a fixed definition; a WTRU 

category (e.g., a WTRU of one category may have a different mapping compared to a \VTRU of 

a different category); stored information (e.g., the \VTRU may have stored mapped information 

from the same or a different cell's broadcast and/or may determine that such information is still 

valid); and/or specific ordering (e.g., the WTRU may assume one or more, or each other-SI (e.g., 

SIB number) corresponds to a preamble and/or a resource in increasing order). For specific 

ordering, the WTRU may associate a specific starting preamble and/or resource to the first SIB, 

which may be requested as other-SI, and/or the next SIB may use the next preamble and/or 

resource, etc. based on some ordered numbering. The SIB numbering may further be based on 

the SIBs that the cell has available. Availability information can be determined by the WTRU in 

the minimum SI. 

[0314] The mapping of resource/preambles and other-SI requested by the WTRU may 

depend on information provided by the WTRU in the RACH transmission ( e.g. initial RACH 

transmission). For example, the WTRU may have provided, (e.g., in the initial RACH 
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transmission), some information pertaining to the other-SI that the WTRU would request in the 

second RACH transmission. The WTRU may provide a subset or a group of the other-SI in the 

initial RACH transmission. The WTRU may have provided this information through the specific 

preamble, resource selected in the initial RACH transmission, and/or using a RACH procedure 

(e.g., 2-step RACH procedure whereby additional data was transmitted along with the preamble). 

The WTRU may determine the mapping of the preamble and/or data to use and/or the other-SI 

requested using the second stage RACH transmission based on the subset or group which was 

selected in the first stage. For example, in case the preambles and/or resources are based on a 

specific ordering, the ordering may be applied (e.g., only) to the subset or group indicated by the 

WTRU in the first RACH transmission. 

[0315] A WTRU may have a processor configured with executable instructions for the 

validity of second-stage RACH resources. 

[0316] The resources for transmission of the second-stage RACH for request of other-SI may 

have a specific validity time. For instance, the WTRU may assume such resources are available 

upon reception ofmsg2 and/or upon transmission of msgl. Such resources may then be valid for 

a finite period of time following message receipt. A WTRU may assume the validity of received 

and/or enabled/validated resources based on a timer. For example, a WTRU may set a timer 

upon reception of msg2 \vith RACH resource activation indication and/or may (re)transmit other­

SI requests using the configured RACH resources until expiry of a timer. 

[031 7] A WTRU may perform requests for other-SI using transmission of one or more, or 

multiple preambles in different RACH resources (e.g., in order to request different (e.g., possible 

sets of) other-SI). For example, a WTRU may transmit a specific preamble for one or more, or 

each, of the other-SI (e.g., SIB and/or SI message) used (e.g., required) by the WTRU and/or 

may continue to perform one or more, or all, preamble transmissions until the expiry of validity 

of the second-stage RACH preambles and/or until it may have received some or all of the 

required other-SI. 

[0318] Distinct WTRUs may be programmed to transmit one or multiple requests for other-

SI through regularly-occurring RACH resources, which may be temporarily reserved and/or 

configured for such by the network. Upon expiry of the timer, the network may then re-use such 

resources for normal scheduling. The configuration of RACH resources for the purposes of 

other-SI request will be provided (e.g., only) during the periods of time where the network 

knows there will be WTRUs using them (as a result of transmission of the first RACH by one or 

more WTRUs). 

[0319] A WTRU processor may be programmed for retransmission of other-SI requests. 
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[0320] A WTRU may be configured w~ith one or more retransmissions upon 

transmitting/attempting to transmit other-SI request via a random access preamble, which 

implicitly and/or explicitly indicates other-SI request a during single, a multi-stage RACH 

transmission, and/or requests resources for other-SI transmission in msg3. A WTRU may 

retransmit other-SI request in a contention based and/or grant-free channel. 

[0321] Upon transmission of other-SI request, a WTRU may be configured to monitor a 

minimum-SI for a predefined time interval to determine the presence of scheduling information 

associated with the requested other-SI. For example, the predefined time interval may 

correspond to a random access response window. A WTRU may retransmit the random access 

preamble (e.g., ,vith pmver ramping) when one or more of the following conditions may be true: 

if no random access response is received within a response window; if the received random 

access response does not correspond to the requested other-SI, which may or might not 

correspond to the transmitted other-SI request preamble/message; if the minimum-SI does not 

indicate a schedule for requested other-SI during the predefined time inten·al; and/or if the 

maximum preamble counter associated with an other-SI request transmission is not reached. 

[0322] A \VTRU may consider the other-SI procedure to be successful and/or stop 

retransmissions of other-SI request, ,vhen one or more of the following may be true: if a received 

random access response corresponds to the requested other-SI, wherein the random access 

response may or might not correspond to the transmitted other-SI request preamble/message; 

and/or if a received minimum-SI indicates the presence of scheduling information for requested 

other-SI. 

[0323] A WTRU processor may be programmed for actions related to reception of broadcast 

other-SI. A minimum-SI may refer to transmissions in one or more logical broadcast channels 

mapped to one or more physical channels providing system information ( e.g., essential) directly 

and/or indirectly (e.g., via indexes to stored/pre-acquired information) for the WTRUs to utilize 

services (e.g., to camp, reselect, perform initial access, and/or request further system 

information) from a cell. For example, realization minimum-SI may include Master System 

Information Block (MIB) and/or one or more SI messages carrying one or more SIBs and/or 

downlink signals indicating one or more aspects related to a minimum-SI transmission. The 

SIBs not carried in the minimum-SI may be called other-SI. A WTRU may be configured to 

receive other-SI transmitted via broadcast, multi-cast (e.g., to a group of relevant WTRUs), 

simulcast (e.g., from two or more transmission points using SFN) and/or unicast (e.g., to a 

specific WTRU). Depending on the transmission protocol, a \VTRU may be configured to 

receive other-SI on the same physical channels as minimum-SI and/or a different physical 
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channel(s). WTRUs may be classified into the following different groups based on status of 

system information available at one or more, or each, of: WTRU: NULL WTRU; MSI WTRU; 

OSI UE; and/or FULL UE. 

[0324] A NULL WTRU may be a WTRU without a valid minimum-SI and/or other-SI 

associated with the serving cell. For example, a NULL WTRU may have acquired and/or stored 

incomplete minimum SI and/or other-SI associated with the serving cell. 

[0325] An MSI WTRU may be a WTRU ,vith a valid minimum-SI but without other-SI 

associated with the serving cell. For example, an MSI may have acquired and/or stored 

minimum-SI, but not required other-SI for the ongoing procedures at the WTRU. 

[0326] An OSI WTRU may be a WTRU with a valid minimum-SI and/or in the process of 

acquiring (e.g., re-acquiring) other-SI associated with the serving cell. For example, an OSI 

WTRU may or might not have triggered an other-SI request. 

[0327] A FULL WTRU may be a WTRU with a valid minimum-SI and/or valid other-SI 

associated with the serving cell. For example, a FULL WTRU may have acquired and/or stored 

some or all the other-SI associated ,vith serving cell and/or other-SI relevant for ongoing 

procedures at the WTRU. 

[0328] An OSI WTRU may be configured to acquire other-SI transmitted as a response to an 

other-SI request. An OSI WTRU and/or a FULL WTRU may be configured to acquire other-SI 

transmitted as a result of update/changes to the other-SI. A NULL WTRU may be configured to 

pre-acquire other-SI before completion of minimum-SI acquisition. 

[0329] A WTRU may determine the presence of other-SI scheduling information upon 

receiving an indication in a paging message. A WTRU may determine a change in value-tag 

associated with other-SI upon receiving an indication in a paging message. A WTRU may be 

configured with a timing relation between the other-SI request in the uplink and possible 

presence of other-SI schedule in the downlink. A WTRU may use the timing relation to 

determine the starting point for monitoring the presence of an other-SI schedule in a minimum­

SL For example, the timing relation may be expressed via a modification period. The timing 

relation may be expressed in relation to a paging occasion (e.g., the timing relation may be 

expressed as an offset in terms of timing units like a subframe and/or a radio frame). A WTRU 

may be configured with a timing relation in a paging message and/or in a response message to 

other-SI request. 

[0330] A WTRU may be configured to suppress transmission of other-SI request based on 

reception of one or more downlink signals. For example, a WTRU may suppress the 

transmission of an other-SI request if a minimum-SI carries scheduling information for 
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corresponding other-SI. A WTRU may suppress transmission of other-SI request if a minimum­

SI indicates that the corresponding other-SI may be scheduled in the future. Suppression may be 

used to prevent duplicate transmissions of other-SI request (e.g., when a network is preparing for 

transmission of broadcast other-SI based on a previous other-SI request possibly from a same 

and/or different WTRU). 

[0331] A WTRU may be configured to acquire the broadcasted other-SI using one or more 

signaling aspects common to minimum-SI transmission. For example, a WTRU may be 

configured to receive the scheduling information for an other-SI broadcast and/or a minimum-SI 

broadcast (e.g., from a common minimum-SI). A WTRU may be configured to determine the 

presence of an other-SI schedule in the minimum-SI (e.g., via a change in the value tag 

associated with the minimum-SI). A WTRU may be configured to receive the dynamic 

time/frequency resources for minimum-SI and/or other-SI broadcast using the common control 

channel characteristic (e.g., search spaces, RNTI and/or the like). A WTRU may be configured 

to receive the other-SI broadcast transmission in time windmvs overlapping with the minimum­

SI transmissions. WTRUs not interested in the other-SI broadcast may be triggered not to 

perform unnecessary receptions. 

[0332] A WTRU may be configured to acquire the broadcasted other-SI using one or more 

signaling aspects decoupled from the minimum-SI broadcast. 

[0333] A WTRU may be configured to determine the presence of other-SI broadcast (e.g., 

via the presence of scheduling information in a minimum-SI message). For example, a 

minimum-SI may carry scheduling information for minimum-SI and other-SI. A WTRU might 

not assume a change in the value-tag associated ,vith the minimum-SI due to the addition and/or 

removal of other-SI scheduling information in the minimum-SI. In another example, the 

minimum-SI (e.g., MSI-M) carrying scheduling information for minimum-SI may be different 

from minimum-SI (e.g., MSI-O) carrying scheduling information for other-SI. A WTRU may be 

configured with separate value tags associated with one or more, or each, ofMSI-M and/or MSI-

0. 

[0334] A WTRU may be configured ,vith non-overlapping time windovvs for a minimum-SI 

broadcast and/or an other-SI broadcast. For example, a WTRU may be configured with the first 

other-SI time window after the last minimum-SI time window (e.g., a WTRU may be configured 

with one or more other-SI time windows ¼ith one or more unused minimum-SI time ,vindows). 

For a specific other-SI message, a WTRU may determine a number "n+m" where "n" may 

correspond to the order of entry in the list of SI messages scheduled by a scheduling information 

list associated in MSI-O. "M" may correspond to the highest index associated with the list of 
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minimum-SI messages in MSI-M. For example, a WTRU may be configured with the same 

RNTI for minimum-SI reception and/or other-SI reception (e.g., a WTRU may be configured 

with the same control channel search space in time and/or frequency associated ,vith minimum­

SI and/or other-SI scheduling). An example of non-overlapping windows for minimum-SI and 

other-SI is shown in FIG 6. 

[0335] A WTRU may be configured with one or more other-SI broadcast time windows 

partially and/or wholly overlapping ,vith one or more time ,vindows for a minimum-SI broadcast. 

A WTRU may be further configured with one or more aspects to avoid unnecessary reception of 

other-SI (e.g., when monitoring for minimum-SI). For example, a WTRU may be configured 

with an aspect of control channel monitoring that is different for minimum-SI as compared to 

other-SI acquisition (e.g., a WTRU may be configured with a separate RNTI associated with 

other-SI scheduling different from RNTI associated with minimum-SI scheduling). A WTRU 

may be configured with a control channel search space in time and/or frequency associated with 

other-SI scheduling different from control channel search space associated with minimum-SI 

scheduling. A WTRU may be configured with the other-SI transmission window length to be 

different than the transmission window length associated with minimum-SI. For example, 

overlapping windows for minimum-SI and other-SI is shown in FIG. 7. 

[0336] A \VTRU may determine beamforming applicability to system information delivery. 

A WTRU may be configured to determine whether beamforming is applicable for transmission 

of one or more system information messages. A WTRU may determine that system information 

delivery is beamformed (e.g., based on the carrier frequency). A WTRU may be configured with 

a predefined relationship between the frequency band and the nature of transmission. For 

example, a WTRU may consider system information to be beamformed for frequency bands 

higher than 6 GHz. 

[0337] A WTRU may determine that system information delivery is beamformed (e.g., based 

on the characteristic of a downlink: signal). The downlink signal may include a synchronization 

signal and/or any other reference signal. For example, characteristics of the downlink signal may 

include a type of the synchronization signal (e.g., aZC sequence and/or a binary sequence), 

system signature, a root and/or basis sequence, and/or one or more predefined sequence numbers. 

[0338] A \VTRU may determine the nature of a system information transmission based on a 

relation bet.veen two or more synchronization signals in time and/or frequency. A WTRU may 

determine that system information delivery is beamformed (e.g., based on the information 

carried in a broadcast message). For example, a master system information block, a first system 

information message, and/or an essential system information (if any) may contain an indication 
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that one or more system information may be beamformed. A WTRU may apply receive 

beamforming for system information reception (e.g., based on the measurements made on 

downlink signal quality). For example, a WTRU may apply receive beamforming for system 

information reception when the received power of a reference signal, a synchronization signal, a 

master system information block, and/or an essential system information (if any) is below (or 

above) a predefined threshold. 

[0339] A WTRU may use uplink assistance to beamforming for system information delivery. 

A WTRU may provide uplink assistance information to a network element to assist the network 

element in performing system information delivery. A WTRU may transmit assistance 

information in an UL signal and/or an UL message (e.g., a transmission for system information 

activation, system information request, and/or a measurement report). A WTRU may provide 

transmit assistance information in a deployment applying beamformed transmissions for system 

information messages. A WTRU may be configured to acquire system information (e.g. using 

beamformed transmissions). WTRU assistance may help reduce on-demand system information 

overhead (e.g., reduce required number ofbeamformed transmissions) and/or reduce the time 

required for beamformed on-demand system information acquisition. A beam sweep may refer 

to transmission and/or reception of system information in a plurality of TX and/or RX beams 

associated with a transmission point and/or reception point (e.g., multiplexed in time, frequency 

and/or space). A WTRU may receive synchronization signal, master system information, and/or 

essential system information (if any) in a beam sweep operation. A \VTRU may receive on­

demand system information in a subset of beams used for transmission of synchronization signal, 

master system information, and/or essential system information. 

[0340] A \VTRU may determine assistance information (e.g., based on the measurement of 

one or more aspects related to downlink transmission). For example, the do\vnlink beamformed 

transmission may include one or more of: a reference signal transmission (such as a reference 

signal specific to a beam, antenna port, cell and/or sector etc.), a synchronization signal 

transmission, a transmission of a master system information block, and/or a transmission of one 

or more essential system information, any other periodic system information transmission 

associated with the DL beams, and/or an initial transmission of on-demand system information. 

A \VTRU may measure a received energy metric based associated with the downlink 

transmission (e.g., RSSI (Received Signal Strength Indication)). A WTRU may measure a 

quality metric associated with the downlink beamformed transmission. For example, the quality 

metric may be based on received reference signal power (such as RSRP, RSRQ), signal to noise 

ratio (such as SNR), and/or a channel quality indication (e.g., CQI) etc. A WTRU may measure 
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one or more spatial metric associated with the downlink beamformed transmission (e.g., angle of 

arrival of a downlink transmission). A WTRU may average the measurement results over a 

predefined time window. A WTRU may use the result to determine the assistance information. 

A WTRU may consider/favor the measurement samples that are most recent based on 

freshness/age criteria to determine the assistance information. 

[0341] A WTRU may indicate (e.g., via the assistance information) the quality of the serving 

cell based on one or more measurement metrics described herein. A WTRU may indicate (e.g., 

via the assistance information) whether to beamform the on-demand system information 

transmissions (e.g., based on one or more measurement metrics described herein). For example, 

a WTRU may provide the indication in cell edge and/or in a poor link condition where 

beamforming may overcome the increased path loss. A WTRU may determine whether to 

beamform the on-demand system information transmission (e.g., based on the received quality of 

the dmvnlink transmission). For example, a WTRU may request a beamformed transmission of 

on-demand system information when the quality of the serving cell is below (or above) a 

predefined threshold. A WTRU may determine the usefulness for beamformed on-demand 

system information transmission based on the \VTRU's capability. For example, a WTRU may 

consider the receive beamforming capability and/or the antenna gain achievable with receive 

beamforming. For example, a WTRU may request a beamf ormed on-demand system 

information transmission, when the quality of the serving cell is below a threshold in the 

presence of receive beamforming. A \VTRU may indicate (e.g., via the assistance information) 

the reception status/quality of one or more downlink beams based on one or more measurement 

metrics described herein. A \VTRU may indicate (e.g., via the assistance information) one or 

more downlink beams to receive the on-demand system information (e.g., based on one or more 

measurement metrics described herein). 

[0342] FIG. 8A and 8B illustrate an example of an on-demand SI request in a beamformed 

context. At 802, a WTRU may determine one or more UL resources, perhaps for example based 

on one or more of: at least one (e.g., preferred) DL beam on which Sync and/or MIB and/or MSI 

and/or ESI may be received, an UL resource mapping to that DL beam, and/or one or more on­

demand SI messages to be requested. At 804, the WTRU may transmit (TX) information for 

reception of the one or more on-demand SI messages using the one or more determined UL 

resources. At 806, the WTRU may receive a message (e.g., MSG2) that may be associated ,vith 

the requested on-demand SI. At 808 the WTRU may monitor an on-demand SI window on 

Beam3 (e.g. a selected DL beam of one or more beams transmitted from the communication 

net\vork) for the one or more on-demand SI messages. 
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[0343] A WTRU may transmit assistance information. A WTRU may organize the 

measurement results andior send a measurement report to the network. A WTRU may include a 

list (e.g., of one or more, or all) the do'\¾nlink beams above a predefined quality metric andior 

energy metric in the measurement report. A WTRU may be configured to transmit a list of N 

beams (e.g., best beams) in a measurement report. A WTRU may determine the number of 

beams to be reported based on the size of measurement report resource. 

[0344] A WTRU may request for on-demand system information to be transmitted (e.g., in 

one or more specific beams). For example, a WTRU may request for on-demand system 

information in a DL beam ( e.g., from which the WTRU received a synchronization signal, a 

master system information block, andior essential system information). A WTRU may transmit 

the request (e.g., in a layer 3 message andior a layer 2 control element). 

[0345] A \VTRU may indicate one or more DL beams to receive on-demand system 

information (e.g., based on a choice of an UL resource andior a transmission on that UL 

resource). For example, the UL resource may be a sounding reference signal andior a random 

access resource. One or more, or each preconfigured UL resource may be associated with one or 

more DL beams. A WTRU may obtain the mapping between a DL beam and an UL resource in 

a broadcast message (e.g., an essential system information (if any) andior a timeifrequency 

relation based on identity associated with the DL beam). 

[0346] The assistance information may be piggybacked with an on-demand system 

information request andior system information activation procedure. 

[0347] The \VTRU may indicate the identity of DL beams in the assistance information. A 

WTRU may determine the identity of a DL beam based on one or more of the following: based 

on reference signal sequence associated with the DL beam; based on antenna port associated 

with the DL beam; based on timeifrequency resources associated with the DL beam; based on 

synchronization signal associated with the DL beam; andior based on an (e.g., explicit) identity 

carried in a kno'\¾n do'\¾nlink transmission on the DL beam (e.g., a master information block 

andior an essential system information (if any)). 

[0348] A WTRU may transmit assistance information in a layer 3 message. For example, the 

assistance information may be transmitted on a default signaling radio bearer. 

[0349] A \VTRU may transmit assistance information in a MAC control element. For 

example, a new field in the MAC header (such as a predefined LCID) may indicate the presence 

of assistance information. 

[0350] A WTRU may transmit assistance information in a physical channel reserved for 

layer I control signaling. 
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[0351] A WTRU may transmit assistance information on a contention based channel. Use of 

a contention based channel may be resource efficient. In case of collision of assistance 

information, at least the usefulness for on-demand system information may be conveyed by the 

presence of transmissions/signal energy in the contention based channel. 

[0352] A \VTRU may transmit assistance information before entering a connected state. For 

example, a WTRU may transmit assistance information on a common control logical channel. 

[0353] A WTRU may transmit the assistance information in a message during connection 

establishment procedure. For example, a WTRU may include assistance information as a 

response to connection setup message. 

[0354] A \VTRU may transmit assistance information when an on-demand system 

information request and/or system information activation procedure is triggered. 

[0355] A \VTRU may transmit assistance information based on availability of measurement 

results. For example, a \VTRU may start a timer upon achieving downlink synchronization to 

the cell. A WTRU may trigger on-demand system information \vith assistance information (e.g., 

if the measurement results are available before timer expiry). A WTRU may trigger on-demand 

system information without assistance information when the timer expires before the 

measurement results are available. 

[0356] A \VTRU may transmit assistance information \vhen the acquisition of essential 

system information (if any) is complete. 

[0357] A WTRU may transmit assistance information when explicitly requested by the 

nehvork. 

[0358] A WTRU may transmit assistance information based on an initial transmission of on-

demand system information. Such assistance information may be included along with the 

feedback for such initial transmission. 

[0359] A WTRU may determine DL resources for on-demand system information, for 

example, by using one or more of the follmving: a predefined timing relation between the system 

information request and start of control channel monitoring (e.g. a control channel may carry a 

scheduling grant for on-demand system information); and/or a predefined relation between 

time/frequency resources used for an SI request and start of data channel carrying on-demand 

system information. 

[0360] For example, an identity (e.g. an RNTI) for an on-demand system information 

schedule may, for example, be specific to a WTRU that transmitted the request ( e.g. a function of 

time/frequency resources used for UL SIB request). For example, an identity (e.g. an RNTI) for 

on-demand system information schedule may, for example, be specific to a cell and/or a 
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predefined constant, wfoch may allow opportunistic reception for WTRUs that did not transmit 

the SIB request. For example, an RNTI for periodic system information may be different from 

on-demand system information. 

[0361] A WTRU may be configured with a temporary periodic resource and/or a semi-

persistent resource for on-demand system information reception. For example, a WTRU may 

receive such a resource as a response to system information activation and/or an on-demand 

system information request. A \VTRU may determine the end of an on-demand system 

information procedure. 

[0362] For example, a WTRU may enter connected mode, e.g., to receive on-demand system 

information messages. A WTRU may be in a loosely connected state or idle connectionless state 

to trigger an on-demand system information procedure. A WTRU may determine the end of on­

demand system information transmission using one or more criteria. 

[0363] For example, a \VTRU may determine the end of an on-demand system information 

transmission based on a predefined time-window. For example, a WTRU may consider the start 

of the time window as a start of a first DL transmission corresponding to on-demand system 

information and/or an end of the TTI containing the system information request. For example, a 

WTRU may consider end of on-demand system information upon the end of time-window. 

[0364] For example, a \VTRU may determine the end of an on-demand system information 

transmission, for example, based on explicit indication. For example, a WTRU may receive a 

special end-marker in the last TTI carrying on-demand system information. 

[0365] For example, a WTRU may determine the end of an on-demand system information 

transmission based on a counter. For example, a WTRU may receive a countdown value in a 

( e.g. one or more, or each) on-demand system information. A WTRU may consider the system 

information carrying the countdown value as the last on-demand system information. 

[0366] For example, a WTRU may determine the end of an on-demand system information 

transmission based on a candidate system information list. For example, a WTRU may be pre­

configured with and/or may be signaled a candidate system information list to be acquired and/or 

associated with an on-demand system information procedure. A WTRU may consider end of on­

demand system information transmission, for example, when (e.g. some or all) the system 

information in the list is received successfully. 

[0367] For example, a \VTRU may determine the end of an on-demand system information 

transmission based on an explicit release command. For example, a WTRU may (e.g. when the 

\VTRU entered connected mode to receive the on-demand system information) consider an end 
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of on-demand system information upon receiving a connection release command from the 

network. 

[0368] A \VTRU may process received on-demand system information. A \VTRU may 

trigger a control procedure and/or transition back to idle mode at the end of on-demand system 

information reception. 

[0369] A WTRU may consider a cell/TRP to be barred, for example, ,vhen a WTRU fails to 

acquire essential system information (if any) before the end of on-demand system information 

procedure. 

[0370] A WTRU may start (e.g., first start) to apply received/acquired system information or 

parts thereof. A WTRU may apply/activate the received on-demand system information (e.g., at 

a specific reference point in time determined by the WTRU). 

[0371] A \VTRU may apply system information received via an on-demand procedure (e.g., 

at a specific time offset from the TTI corresponding to end of on-demand system information 

procedure as described herein). Such time offset may be predefined and/or transmitted along 

with the system information. 

[0372] A \VTRU may apply the on-demand system information (e.g., at the modification 

boundary after the completion of on-demand system information procedure). For example, a 

WTRU may reuse the modification boundary defined for essential system information. 

[0373] A WTRU may apply the on-demand system information upon receiving an explicit 

activation message. A WTRU may receive such activation message via layer 3 signaling and/or 

MAC/Layer 1 control signaling. 

[0374] A WTRU may apply the on-demand system information upon entering a specific 

state. For example, a WTRU may apply on-demand system information relevant to connected 

mode operation upon entering connected state. A WTRU may apply on-demand system 

information relevant to light connected operation upon entering light connected state. 

[0375] A WTRU may apply the on-demand system information upon transmitting an 

indication to the network. For example, a WTRU may indicate competition of on-demand 

system information acquisition to the network and/or may apply (e.g., subsequently) the stored 

on-demand system information. 

[0376] The WTRU may invalidate configured system information or parts thereof. A 

WTRU may receive, apply, and/or store the on-demand system information. A WTRU may 

monitor the validity of stored on-demand system information. A WTRU may stop using, 

deactivate, invalidate, ovenvTite, replace, and/or delete the on-demand system information based 

on one or more of the following criteria: validity of on-demand system information may be 
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associated with \VTRU state; validity of on-demand system information that may be associated 

with WTRU location; validity of on-demand system information that may be associated with 

validity of essential system information; validity of on-demand system information that may be 

associated with a timer; and/or an explicit indication of on-demand system information validity. 

[0377] For validity of on-demand system information that may be associated \vith a WTRU 

state, a WTRU may receive on-demand system information after transition to connected mode. 

Such on-demand system information may be used (e.g., required) for operation in connected 

mode. A WTRU may consider the on-demand system information to be invalid upon exiting 

connected state. 

[0378] For validity of on-demand system information that may be associated with a WTRU 

state, a WTRU may acquire on-demand system information while in light connected state. Such 

on-demand system information may be used (e.g., required) for operation in connected mode. A 

WTRU may consider the on-demand system information to be invalid upon exiting to light 

connected state. 

[0379] For validity of on-demand system information that may be associated with a WTRU

state, on-demand system information may be applicable for light connected and/or connected 

state. A WTRU may consider the on-demand system information to be valid across transition 

between light connected and connected state. A WTRU may consider the on-demand system 

information to be invalid upon transition to IDLE state. 

[0380] For validity of the on-demand system information that may be associated with WTRU 

location, a WTRU may consider the on-demand system information received in a DL beam to be 

valid (e.g., only) within that DL beam. Such an approach may be extended for a group ofDL 

beams. For example a \VTRU may consider a received on-demand system information to be 

valid in a group of DL beams. 

[0381] For validity of the on-demand system information that may be associated \vith WTRU 

location, the group of DL beams may be associated with the same control channel. A WTRU 

may consider the on-demand associated with the group of DL beams valid as long as the WTRU 

can reliably receive the control channel. 

[0382] For validity of the on-demand system information that may be associated with WTRU 

location, a \VTRU may consider the on-demand system information to be valid (e.g., only) 

within the cell from which the WTRU received the on-demand system information. A WTRU 

may consider the on-demand system information to be invalid when the measured quality of the 

cell is below- ( or above) a predefined threshold. 
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[0383] For validity of the on-demand system information that may be associated writh WTRU 

location, a WTRU may consider the on-demand system information to be valid in a geographical 

area, e.g. a RAN paging area and/or a list of preconfigured cells. 

[0384] For validity of an on-demand system information that may be associated with validity 

of an essential system information, a WTRU may consider the on-demand system information 

associated with a transmission point, beam, cell, and/or region to be invalid if the validity of 

essential system information (if any) associated with the same transmission 

point/beam/cell/region becomes invalid. 

[0385] For validity of an on-demand system information that may be associated with validity 

of an essential system information, a WTRU may be explicitly configured with the linkage 

between validity of one or more essential system information (if any) and validity of one or more 

on-demand system information. 

[0386] For validity of on-demand system information that may be associated with a timer, a 

WTRU may consider the on-demand system information to be valid until expiry of a validity 

timer. For example, the value of validity timer may be specific to a valuetag (e.g. validity timer 

may be implicit based on ranges ofvaluetags and/or explicitly configured per valuetag). The 

value of validity timer may and/or specific to the type of system information ( e.g. different timer 

values for MSI compared to OSI, and/or different validity for different types of SI within MSI 

and/or OSI). The value of validity timer may be specific to logical area, perhaps for example 

where the SI was acquired (e.g. a different longer value for Sis acquired in the current cell and/or 

current RAN area and/or shorter values for Sis acquired from non-serving cell and/or different 

RAN area). 

[0387] For an explicit indication of on-demand system information validity, the on-demand 

system information may be associated with a validity tag and/or version. A WTRU may monitor 

the validity of stored on-demand system information using a validity tag in a broadcast message 

(e.g. MIB and/or SIB), paging message, and/or the like. 

[0388] For an explicit indication of on-demand system information validity, the value tag 

may be specific to a single on-demand system information message, common to a group of on­

demand system information messages, and/or common to some or all the on-demand system 

information messages from a transmission point/beam/cell/region. 

[0389] A \VTRU may use any combination of the above to stop using, deactivate, invalidate, 

and/or delete the on-demand system information. 

[0390] A WTRU may re-acquire the specific SI that is changed (e.g., upon determining that 

an SI is invalid using one or more methods described herein). For example, the WTRU may re-
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acquire changed SI and/or refrain from re-acquiring unchanged SI. A WTRU may monitor 

minimum-SI for the schedule and/or trigger other-SI request for a specific SI to acquire (e.g., 

only) the required SI. 

[0391] A WTRU may store different versions of SI in memory. A WTRU may determine 

validity in a specific cell of essential and/or on-demand system information obtained from a 

different cell and/or stored at the WTRU. 

[0392] A WTRU may maintain and/or store in memory one or more, or multiple versions of 

SI from the network. Such different versions of SI may be received from the current serving 

cell, from a different cell, and/or from a different frequency layer. Stored SI may enable the 

WTRU to avoid acquiring SI after every cell change. A WTRU may determine a specific stored 

version of an SI applicable for a cell based on one or more aspects related to the DL transmission 

in that cell. A WTRU may consider spatial applicability and/or temporal applicability of a stored 

system information to avoid unambiguity and/or configuration mismatch between WTRU and 

the network. 

[0393] A WTRU may use spatial applicability ,vith SI. SI may be associated ,vith an area for 

which it applies (e.g., where the area may correspond to a beam, group of beams, a cell, one or 

more, or each cell in an eNB, group of cells (w-ithin a RAN area, tracking area and/or similar), 

and/or a PLMN etc.). For example, a WTRU may be configured ,vith a version of SI to apply in 

a geographical area covered by a group of cells. For example, a version of SI may be associated 

with the SI to be applied by the WTRU in different conditions (e.g., at different times of the day 

within the same cell). 

[0394] A WTRU may use temporal applicability with SI. A WTRU may store one or more, 

or each instance of a received SI for a maximum of a timer ("T") (e.g., started when the WTRU 

first receives that SI). On expiry of the timer, a WTRU may delete the stored SI. The WTRU 

may have one or more, or multiple timers active (e.g., one or more, or each associated with a 

different SI instance). 

[0395] A WTRU may use application of stored SI for cells transmitting a reference ID. 

[0396] The term reference ID may refer to unique identity for a specific instance of an SI 

and/or a group of Sis. The reference ID may be unique over a predefined area and/or for a 

predefined time interval. 

[0397] A \VTRU may acquire SI from a transmission point that is not applicable to that 

transmission point (e.g., the SI may be applicable to a different transmission point). Thus, the 

\VTRU may be configured to not assume an SI received from a transmission point that is 

applicable to that transmission point. A WTRU may be configured to associate an SI to a 
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transmission point based on a reference ID associated to that SI. A WTRU may receive an SI 

from a transmission point and/or may apply the received/stored SI in a different transmission 

point, which may or might not transmit the corresponding SI. A WTRU may be configured to 

apply one or more Sis to a subset of beams from a transmission point. For example, a WTRU 

may activate one or more stored Sis based on the reference ID carried in a beam (e.g., implicitly 

based on reference signals in the beam and/or explicitly carried in a MIB associated with a 

beam). 

[0398] A WTRU may determine to store a version of SI based on one or more reference IDs 

associated with one or more, or each version of SI and/or portions thereof. The reference ID for 

a version of SI may be broadcast by the nehvork as part of the essential system information 

and/or along with the on-demand SI. For example, the reference ID may be implicitly 

determined by the WTRU by aspects related to the transmission by the network of the essential 

SI. For example, the WTRU may determine the reference ID for an SI based on the 

timing/frequency of the transmission of that SI relative to a reference time/frequency. In 

addition to the reference ID, and/or as part of the reference ID, the WTRU may also receive a 

value tag associated with the system information. The value tag may be used as in legacy L TE 

systems. 

[0399] The reference ID and value tag may be independent identifiers received by the 

WTRU. For example, a single reference ID may be received by the WTRU, which may include 

a value tag. For example, a set of bits in the reference ID may indicate the specific version of the 

SI, while another set of bits in the reference ID may indicate the value tag associated ,vith the 

version of the SI. 

[0400] The reference ID may be applicable to all or part of the system information. For 

example, a WTRU may receive a reference ID (e.g., ,vhich may be applicable to some or all the 

SI transmitted by a cell (e.g., essential SI and/or on-demand SI)). A WTRU may receive a 

reference ID \vhich is associated with the essential SI, and/or one or more different reference IDs 

associated with distinct portions of the on-demand SI. A WTRU may receive the reference ID 

and/or value tag associated with an SI or a portion of an SI via broadcast and/or dedicated 

signaling. A WTRU may be configured with the association of one or more sets of reference IDs 

and/or value tags with one or more sets of SI. 

[0401] A \VTRU may derive an implicit reference ID based on one or more 

aspects/characteristics associated with DL transmissions. A WTRU may associate the derived 

reference ID with one or more SI(s) based on predefined rules. For example, a WTRU may 

derive a reference ID based on a broadcasted area ID (e.g., a RAN area and/or a tracking area 
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ID). A WTRU may be configured to apply the stored SI linked to a reference ID (e.g., ,vhile the 

WTRU can determine that the WTRU is ,vithin an area associated with that reference ID). For 

example, a WTRU may derive a reference ID based on the frequency layer and/or frequency 

band indication. A WTRU may be configured to apply the stored SI linked to a reference ID 

(e.g., while the WTRU can determine that a cell belongs to a frequency layer and/or frequency 

band). For example, a WTRU may derive a reference ID based on a geographical location (e.g., 

a WTRU may derive a reference ID based on part of global cell identity transmitted in a 

broadcast signaling). A WTRU may derive a reference ID based on characteristics ofDL signals 

(e.g., logical sequence carried in a synchronization signal). A WTRU may associate the derived 

reference ID to one or a subset of received Sis. For example, a WTRU may determine the subset 

based on SI type (e.g., a WTRU may associate the derived reference ID to minimum-SI and/or 

other-SI). A WTRU may determine the subset based nature of physical channel carrying the SI 

(e.g., a WTRU may associate the derived reference ID to the SI carried in a physical channel 

dedicated for a SI transmission, a physical channel defined for single frequency network 

transmission, a SI transmitted on a physical shared downlink channel, and/or a SI transmitted on 

a beamformed physical channel. For example, a \VTRU may be configured explicitly for the 

subset of Sis for which the derived implicit reference ID is applicable. 

[0402] A \VTRU may determine to apply a stored version of SI (e.g., upon detecting a cell 

which transmits a reference ID which matches (e.g., substantially corresponds with) at least one 

of the WTRU's stored SI versions). The match may also include, without loss of generality, 

some relational equivalence (e.g., greater than, less than, etc.). A WTRU may be allowed to 

perform cell operations with stored SI based on equivalence of the reference ID transmitted by a 

cell with a stored version of SI at the \VTRU. A WTRU may be able to camp on a cell and/or 

perform INACTIVE/CONNECTED mode operations on that cell without acquiring SI from the 

cell (e.g., despite the cell transmitting a limited amount of SI and/or complete minimum-SI, one 

or more of which may include a reference ID). For example, a WTRU may camp on a cell 

which transmits (e.g., only) a portion of the essential SI (and including the reference ID) if the 

WTRU detects the reference ID matches ( e.g., substantially corresponds ,vith) the reference ID 

of a version of SI stored by the WTRU. A WTRU may consider a neighbor cell transmitting 

reduced minimum-SI as a candidate for reselection if the \VTRU can determine that the reference 

ID of the neighbor cell (e.g., by receiving reduced minimum-SI from the neighbor cell and/or 

querying the serving cell) matches (e.g., substantially corresponds with) the reference ID of a 

version of SI stored by the \VTRU. 

- 75 -

IPR2022-00468 
Apple EX1016 Page 428



WO 2017/197063 PCT/0S2017 /032069 

[0403] A cell may transmit the reference ID (e.g., to identify the SI version) and/or a value 

tag associated \Vith that SI version. One or more reference ID and/or value tags may be 

transmitted by network cells. A cell may transmit the essential SI, which may be the SI for a 

WTRU to access the cell. A cell may transmit less than the essential SI while still transmitting 

the one or more sets of reference IDs and/or a value tag. 

[0404] The reference ID and/or value tag may be assumed to be associated with the essential 

SI. A reference ID and value tag pair may be associated with the on-demand SI and/or a subset 

of the on-demand SI. 

[0405] A WTRU may have a processor programmed with conditions for storing a version of 

SI in memory. 

[0406] A WTRU may store in memory newly acquired SI associated with a reference ID for 

which the WTRU does not currently have any stored information. A WTRU may also maintain 

and/or store in memory the SI for a particular amount of time, for a specific area (e.g., as long as 

the WTRU does not move beyond an area or by more than a certain amount), and/or as long as 

the value tag associated with the reference ID has not changed. For example, a WTRU may 

invalidate/delete stored SI associated with a reference ID when it detects a change in the value 

tag transmitted by the network for SI with the same reference ID. 

[0407] A \VTRU may replace stored SI associated with a reference ID when it detects and/or 

determines transmission by a cell of SI with the same reference ID as a version of SI stored by 

the WTRU, but where the value tag has changed. The ne\vly acquired SI may also be stored in 

memory by the \VTRU as stored SI. 

[0408] A WTRU may have a processor programmed with conditions for applying a stored SI 

vers10n. 

[0409] A \VTRU may determine that the \VTRU may change from a current version of SI to 

applying a stored version of SI upon reselection to a new cell, moving from an out of coverage 

condition to in coverage condition, upon detection of a change of the essential SI and/or parts of 

the essential SI transmitted by the network, upon detecting a change of the reference ID and/or 

value tag, associated with the SI and/or a different subset of the SI, upon leaving connected state, 

and/or upon receiving a handover command; for example a WTRU may receive a handover 

command with a reference ID and/or value tag (or value identifier). A WTRU may apply the 

stored SI associated with the received reference ID and/or value tag for operation in the target 

cell. This approach may reduce the size of the handover command and/or allow compressed 

signaling of target cell parameters. A WTRU may further determine, following the above 

events, that it may apply a specific version of stored SI based on one or more of the following 
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scenarios: the reference ID of a version of the stored SI matches (e.g., substantially corresponds 

with) the reference ID currently broadcast by the cell (e.g., in the essential SI); the reference ID 

and value tag of a version of stored SI matches the reference ID and value tag currently being 

broadcast by the cell (for example in the essential SI) and/or provided by the cell in dedicated 

signaling; the implicit reference ID derived by the WTRU for the cell matches with the implicit 

reference ID stored for the essential SI; the time elapsed since the version of stored SI was 

acquired by the WTRU does not exceed a predefined and/or configured threshold; and/or the 

distance travelled by the WTRU since it acquired the specific version of stored SI is below a 

predefined and/or configured threshold. Upon applying the stored SI(s) associated with the 

matching reference ID(s), a WTRU may perform one or more actions as if those Sis are acquired 

in the current cell (e.g., monitoring possible updates to the applied SI, requesting for one or more 

other-Sis if missing, forwarding relevant information to upper layers (e.g., cell identity, tracking 

area code, supported features) etc.). 

[0410] A WTRU may have a processor programmed with instructions for actions upon 

having no valid stored SI. 

[0411] A \VTRU may determine that the \VTRU does not have a valid stored SI for a cell if 

the reference ID received from a cell does not match any of the reference IDs of stored SI 

versions at the WTRU. A WTRU may determine that the WTRU does not have valid stored SI if 

the value tag for a transmitted reference ID which matches (e.g., substantially corresponds with) 

the reference ID of a stored version of SI does not match the value tag of the stored SI having 

that reference ID. 

[0412] A WTRU may, under such conditions, perform and/or determine to perform one or 

more of the following actions: the WTRU may acquire the SI from the cell and/or store in 

memory the SI with the associated reference ID and value tag (e.g., if the cell transmits the SI in 

question (essential SI and/or other-SI)); the WTRU may determine the cell to be barred and/or 

inaccessible; the \VTRU may perform a cell (re)selection and/or attempt to camp on a recent cell 

and/or another detectable cell for which the above conditions do not occur (e.g., if the cell does 

not transmit the essential SI); and/or the WTRU may initiate a request for SI, such as some or all 

other-SI, and/or possibly for the other-SI for which the associated reference ID and value tag 

meet the conditions described herein. 

[0413] A \VTRU may have a processor programmed \vith instructions for requesting a 

reference ID and/or value tag of SI. The network might not broadcast the reference ID and/or 

value tag of an SI. For example, the network may transmit the reference ID and/or value tag of 

the on-demand SI with the SI itself, and/or may currently not be broadcasting any other-SI. A 
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\VTRU may perform a request for the reference ID and/or value tag for some or all or a specific 

subset of SI. The request may be triggered as a result of one or more of the following triggers: a 

WTRU reselects to a different cell; a WTRU, in reselecting to a different cell, has one or more 

versions of stored SI for the SI and/or subset of SI for which the WTRU is requesting a reference 

ID/value tag; a WTRU detects a change in another (potentially related and/or linked) reference 

ID and/or value tag broadcast by the network; a WTRU initiates a service requiring access to a 

certain SIB and/or subset of SI, for wfoch the WTRU may potentially have stored SI which may 

be validated; a WTRU reselects and/or connects to a cell where the current reference ID and/or 

value tag associated with a required part of the SI is not being broadcast by the cell; a WTRU has 

moved by a certain amount; and/or the validity timer associated with a subset of SI (potentially 

related to the specific SI in question) has expired. 

[0414] A \VTRU may perform a request for reference ID and/or value tag for a subset of SI 

through RRC signaling. A WTRU may make the request in IDLE/INACTIVE states and/or in a 

CONNECTED state. A \VTRU may utilize a RACH procedure (e.g., 2-step and/or 4-step 

RACH) to make the request. A WTRU may use PHY layer signaling on an UL control channel 

and/or dedicated resources using RRC signaling to make the request. 

[0415] The WTRU may include in the request of one or more of the following information: 

one or more reference IDs and/or value tag of any stored SI at the WTRU; a WTRU ID (e.g., C­

RNTI, S-TMSI, resume ID, etc.); and/or a specific SIB, SI subset, and/or SI type for w-hich the 

\VTRU is interested in obtaining a reference ID and/or value tag. 

[0416] Following a request, a WTRU may perform one or more of the following actions: 

acquire essential SI that may contain at least a reference ID and/or a value tag; apply a specific 

version of SI that may be associated \vith a reference ID and/or a value tag transmitted by the 

network in response to the request; perform reselection to a different cell, \vhich may be a cell 

utilizing an SI for which the WTRU has a stored valid version; perform a request for other-SI 

that may be a result of the WTRU determining that the WTRU does not have a valid stored 

version of the SI; determine the scheduling information associated with on-demand SI, 

potentially transmitted by the network in the essential SI; and/or acquire SI, potentially based on 

previously acquired and/or configured scheduling information. Examples include a reference ID 

applicable to essential and on-demand SI; a reference ID applicable to essential SI (e.g., only 

essential SI); non-broadcast reference ID for on-demand SI; broadcast reference ID for on­

demand SI; and reference ID applicable for a subset of minimum-SI and/or other-SI. 

[0417] For a reference ID applicable to essential and/or on-demand SI, a WTRU may 

reselect to a cell (e.g., new cell) which transmits all or part of the essential SI, but includes a 
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reference ID (indicating the version) and/or a value tag. A \VTRU may apply a stored version of 

the essential SI for the cell if the WTRU possesses a version of SI having the same reference ID 

and/or value tag. A WTRU may apply the stored essential SI and/or on-demand SI. The \VTRU 

may determine that the reference ID and/or value tag transmitted by the network is applicable to 

essential SI and/or on-demand SI. 

[0418] For a reference ID applicable to essential SI (e.g., only to essential SI), a WTRU may 

reselect to a cell (e.g., new cell) and/or may determine that the reference ID and/or value tag 

transmitted by the network is applicable to the essential SI (e.g., only the essential SI). A WTRU 

may apply a valid stored SI for essential SI. A WTRU may initiate a request for on-demand SI 

in the new- cell and/or acquire the on-demand SI (e.g., if it is already being transmitted by the 

cell). 

[0419] For non-broadcast reference ID for on-demand SI, a WTRU may receive a reference 

ID and/or a value tag for essential SI and/or one or more sets of reference IDs/value tags for the 

on-demand SI. For example, the on-demand SI may be divided into one or more, or multiple, 

subsets and/or types of on-demand SI. One or more, or each set may have its O\vn reference ID 

and/or value tag. A WTRU may be configured with the subset information. A \VTRU may 

receive the reference ID and/or value tag sets for the on-demand SI during the transmission of 

the on-demand SI itself (either through dedicated and/or broadcast signaling). A WTRU may 

reselect to a cell (e.g., new cell) and/or may detect transmission of the essential SI (e.g., essential 

SI only) and/or part of the essential SI which may include the reference ID and/or the value tag 

for the essential SI. For example, a WTRU may receive the reference ID and/or value tag of the 

essential SI, may determine that the WTRU has a valid version of stored essential SI, and/or may 

apply the stored essential SI. 

[0420] The WTRU may determine that the WTRU does not have a valid version of stored 

essential SI and/or may acquire the essential SI from the cell. The WTRU may perform a request 

for on-demand SI if the \VTRU does not determine that the cell is transmitting the on-demand SI. 

The WTRU may include, in the request for the on-demand SI, the reference IDs and/or value 

tag(s) of any on-demand SI. This information may be useful to the network to determine 

whether to broadcast on-demand SI. 

[0421] The WTRU may receive, from the network, an indication to use the stored on-

demand SI associated with a reference ID; an indication that the on-demand SI will be broadcast 

by the network; and/or the WTRU may start to receive the on-demand SI from the network as an 

indication that it should acquire the on-demand SI. The WTRU may perform a request to have 

the network transmit the reference ID and/or value tag associated with the on-demand SI. The 
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\VTRU may receive the reference ID and/or value tag pairs associated with one or more, or each 

set of on-demand SI, may determine the validity of any stored on-demand SI, and/or may 

determine whether to perform a request for on-demand SI. 

[0422] For broadcast reference ID for on-demand SI, a WTRU may reselect a cell (e.g., a 

new- cell) and/or may receive in the essential SI, and/or as part of the essential SI, an independent 

reference ID and/or value tag pairs for essential SI and/or on-demand SI. The WTRU may 

determine whether it has a valid version of the essential SI and/or may apply the determined 

valid version of the essential SI. If the WTRU determines that the WTRU does not have a valid 

version of the essential SI, the WTRU may acquire the essential SI and the cell may broadcast 

the essential SI. The WTRU may reselect to a different cell (e.g., if the WTRU determines that 

the WTRU does not have a valid version and/or the WTRU cannot acquire the essential SI). The 

WTRU may determine whether the WTRU has a valid version of one or more, or each set of on­

demand SI. The WTRU may perform a request for on-demand SI for any set of SI for which the 

reference ID and/or value tag does not match a stored version of SI at the WTRU. 

[0423] For a reference ID applicable for a subset of minimum-SI and/or other-SI, a WTRU 

may apply a combination of stored SI and the SI received from a cell. For example, a WTRU 

may determine that the reference ID broadcasted for a subset of minimum-SI and/or other-SI, 

remaining minimum-SI, and/or other-SI should be acquired from the cell. A WTRU may have 

stored only a subset of minimum-SI and/or other-SI associated with a broadcasted reference ID 

and/or may determine that the remaining minimum-SI and/or other-SI should be acquired from a 

cell. A WTRU may implement a subset of SI that is area specific. The remaining SI may be cell 

specific. A WTRU may be configured with semi-static system information common to an area 

that may be associated with the area specific reference ID, whereas more dynamic system 

information may be configured as cell specific SI. A WTRU may be configured with an 

overlapping subset of area specific SI and cell specific SI. A WTRU may apply precedence for 

SI transmitted from the cell over the area specific SI (e.g., applied via reference ID+ stored SI). 

A WTRU may apply two or more subsets of stored Sis based on two or more reference IDs to 

obtain a complete minimum SI in a cell. For example, a WTRU may receive and/or store 

different parts of minimum SI. One or more, or each part may be associated with a reference ID. 

A \VTRU may determine the complete minimum SI by a union of different parts of the stored 

minimum SI. 

[0424] A WTRU may determine a reception of a list of valid cells. A WTRU may receive 

(e.g., as part of the SI of a cell) a list of other cells for which the SI can be used for the cell. The 

WTRU may apply the same rules described above for a reference ID in relation to storage and/or 
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may apply the SI. The WTRU may determine based on whether a cell is within the list of other 

cells (e.g., based on, for example, the PSS/SSS, and/or cell ID), whether the WTRU can apply 

acquiredistored SI in the cell, andior whether the WTRU w~ishes, desires, and/or finds useful to 

acquire new (e.g., fresh) SI for a cell. 

[0425] A \VTRU may have a processor programmed to determine conditions (e.g., dependent 

conditions) for applying SI. 

[0426] A WTRU may store different instances of SI (associated with the same or different 

reference IDs) andior may apply (e.g., selectively apply) an instance of the SI based on certain 

conditions in the WTRU. The conditions may be configured in the WTRU andior provided to 

the WTRU as part of the SI instances. The conditions may include one or more of: the time of 

day; the geographical location, speed, andior heading of the WTRU; beam configuration; active 

service(s) and/or service type(s); andior an active numerology. 

[0427] A WTRU may have a processor programmed for actions related to reception of 

minimum-SI, reduced minimum-SI, andior other-SI. A WTRU may be configured to receive 

"reduced minimum-SI" if transmitted. Reduced minimum-SI refers to a transmission of 

minimum-SI ,vith a reduced size, whose contents are a subset of a complete minimum-SI, and 

may have one or more information elements not present in complete minimum-SI. A WTRU 

may be configured to receive reduced minimum-SI in one or more of the following ways: a DL 

signal as reduced minimum-SI (e.g., a WTRU may derive a reference ID based on one DL signal 

or a combination of two or more DL signals (e.g. synchronization signals, reference signals)); an 

MIB as a reduced minimum-SI (e.g., a WTRU may receive from a Master Information Block, 

one or more reference ID(s) andior value-tag(s) associated with pre-provisioned SI(s)); a MIB 

and most frequent minimum-SI as reduced minimum-SI (e.g., a WTRU may determine one or 

more aspects related to a more frequent minimum-SI from a master information block and the 

frequent (e.g., most) minimum-SI may carry one or more reference ID(s) and/or value-tag(s) 

associated with pre-provisioned SI(s)); an MIB, most frequent minimum-SI, and one or more 

minimum-SI with configurable periodicity; and/or the WTRU may receive and/or apply a 

minimum-SI with configurable periodicity (e.g., configured in a most frequent minimum-SI) to 

obtain the complete minimum-SI. 

[0428] A \VTRU may be configured to receive one or more of the follmving information in a 

(e.g., complete) minimum-SI; a minimum-SI (e.g., most frequent SI) may include a reference 

ID(s) and/or validity tag(s) common to some or all minimum-Sis and/or specific to a subset of 

minimum-SI; and/or a reference ID(s) and/or validity tag(s) common to some or all other-Sis 

andior specific to a subset of other-SI. 
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[0429] A WTRU may be configured to determine a support for an SI based on the presence 

of a reference ID(s) and/or validity tag(s) for that SI. A minimum-SI may include the scheduling 

configuration for minimum-SI broadcast (e.g., MSI type, periodicity, window length) and/or one 

(e.g., only one) of the following for one or more, or each, supported other-SI: scheduling 

configuration for other-SI broadcast (e.g., other-SI type, periodicity, and/or window length) 

and/or RACH configuration to request other-SI. 

[0430] Additional minimum Sis may include cell accessibility information (e.g., barring 

status, access control parameters, PLMN ID, cell ID, area ID etc.), initial access information 

(e.g., RACH configuration to enter connected state and/or data transfer in inactive state etc.), cell 

selection info (e.g., Qrxlevmin/offset, Qquallevemin/offset ), and/or information for idle mode 

operation ( cell reselection info for intra, inter neighbors, mobility scaling, common radio 

resource configuration (e.g., paging) etc.). A \VTRU may be configured to request and/or 

receive one or more of the follmving information in other-SI: SI that might not be a part of 

complete minimum-SI and/or a reduced minimum-SI; SI that may be a part of minimum-SI (e.g., 

this may be useful for WTRUs that are coverage limited and/or may allow a less conservative 

design for broadcast minimum-SI); minimum-SI applicable for non-serving cells; and/or other-SI 

applicable for non-serving cells. 

[0431] A \VTRU may perform one or more of the following actions, perhaps for example 

when a system information acquisition procedure for a cell is triggered. If the cell transmits 

reduced minimum-SI, a WTRU may attempt to receive reduced minimum-SI. If reduced 

minimum-SI is received successfully by the WTRU, the WTRU may determine/derive one or 

more reference ID(s) associated with the cell. If the WTRU can determine a complete minimum­

SI based on a received reduced-minimum-SI, derived reference ID(s), value-tag(s) and/or 

matching stored SI(s), the WTRU may perform one or more actions as if acquisition of 

minimum-SI was completed. If the WTRU receives configuration for resources for other-SI 

request from the reduced minimum-SI, a \VTRU may trigger an other-SI request procedure to 

acquire one or more on-demand SI and/or perform one or more actions as if acquisition of 

minimum-SI is completed. A WTRU may assume that the cell is barred. 

[0432] If the cell transmits complete minimum-SI, a WTRU may attempt to 

receive/determine a reference ID from the minimum-SI transmitted in the cell. If the \VTRU can 

determine a complete minimum-SI based on reference ID(s), value-tag(s) and/or matching stored 

SI(s), a WTRU may perform one or more actions as if acquisition of minimum-SI is completed. 

A \VTRU may attempt to receive complete minimum-SI transmitted in the cell. A \VTRU may 
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perform actions (e.g., subsequent actions) depending on the contents/status of received 

minimum-SI (e.g., whether WTRU is allowed to camp on the cell or if the cell is barred). 

[0433] A \VTRU may be configured to reclaim the random access resources (e.g., 

time/frequency and/or preambles) which may be configured for other-SI request(s), perhaps 

based on one or more factors. For example, a \VTRU may reclaim the random access resources 

configured with the other-SI request(s), perhaps when the WTRU determines that the other-SI is 

broadcasted. For example, a WTRU may determine that the other-SI is broadcasted from an 

indication in the minimum-SI. For example, a WTRU may reclaim (e.g., only) the resources 

associated with a subset of other-Sis that may be broadcasted. 

[0434] A \VTRU may be configured to perform random access procedures for purposes other 

than other-SI request(s) on the reclaimed random access resources. For example, the WTRU 

may be configured to utilize the reclaimed random access resources configured for other-SI 

request(s) to perform an initial access and/or scheduling request and/or respond to a PDCCH 

order and/or to initiate UL synchronization and/or to initiate UL beam management and/or 

access target cell during handover, etc. For example, a WTRU may be configured to use 

reclaimed resources perhaps when the random access procedure fails on the resources configured 

for such procedure and/or on dedicated random access resources. For example, a WTRU may 

consider one or more, or a combination, of resources configured for access and/or reclaimed 

resources for random access resource selection. 

[0435] A paging control function may be applied, for example, per TRP, per TRP group, per 

service, per configured MAC instance, per channel per instance, per central control function, etc. 

[0436] A central control function may store a WTRU context and/or track a WTRU mobility 

within the coverage ofRCCF, for example, for a \VTRU in a light connected state. A WTRU 

may receive a paging message originated at the RCCF and/or transmitted by the RCCF triggered, 

for example, upon arrival of downlink data. A paging message may be transmitted, for example, 

at ACF granularity and/or RCCF granularity. A WTRU in a light connected state, e.g., upon 

receiving the paging message, may perform one or more actions. 

[0437] For example, a WTRU action may resume a WTRU user plane path towards the 

central user plane function, e.g., without having to invoke any additional central control 

functions. 

[0438] For example, a \VTRU may perform control plane actions and/or user plane actions, 

e.g., based on the received paging message.

[0439] For example, a \VTRU may receive additional indication(s) in the paging message 

that determine WTRU actions. For example, a WTRU may receive a type of service in the 

- 83 -

IPR2022-00468 
Apple EX1016 Page 436



WO 2017/197063 PCT/0S2017 /032069 

pagmg message. A WTRU may (e.g. based on the indication) transition to fully connected state 

or light connected state. For example, a WTRU may determine a type of initial access procedure 

(e.g. contention based, beamformed, initial access on a specific ACF), for example, based on a 

received paging message. 

[0440] For example, a WTRU may receive an indication for the resources used for data 

transmission. A WTRU may (e.g. directly) receive the data without having to establish any 

connection. A WTRU may (e.g. upon completing data reception) transition back to idle or a 

light connected state. 

[0441] For example, a paging message may trigger establishment of ACF. For example, a 

paging message may trigger RCCF establishment \vhile another paging message may trigger 

resumption of RCUF. 

[0442] WTRU identification may be provided, for example, by a layer 3 (L3)icentral control 

plane connection/WTRU context identifier. Singular connectivity may have a one to one relation 

behveen WTRU identity on the radio (e.g. RNTI) and an RRC connection. A WTRU's RRC 

connection for dual connectivity may be associated with a WTRU specific RNTI in the MeNB 

(Master eNB). A \VTRU may be assigned one or more, or multiple RNTis during multi­

connectivity (e.g. different RNTI per TRP), for example, in a tri-plane architecture. A WTRU 

context may be identified in the centralized control function, for example, by assigning an L3 

identity to a WTRU. A WTRU may receive an L3 identity, for example, upon central control 

plane establishment. An L3 identity may be used, for example, to uniquely identify an RRC 

connection andior RRC context associated with a \VTRU. 

[0443] An RCCF connection may be managed. There may be one or more triggers for re-

association with RCCF. For example, a WTRU may trigger an association andior re-association 

procedure ·with the RCCF when one or more of criteria are satisfied. 

[0444] An example criteria may be when no valid L3 context exists in a WTRU, for 

example, due to a power up scenario where a WTRU may be unknown at the nehvork, andior an 

L3 context expired ( e.g. due to extended periods of inactivity). 

[0445] An example criteria may be when a WTRU enters a coverage of an anchor control 

function different than a serving anchor control function. A WTRU may determine presence 

andior identity of an anchor control function using one or more procedures. An example 

procedure may comprise using a shared system signature. For example, TRPs associated with 

the same anchor control function may share at least one system signature. An example 

procedure may comprise using explicit identification in MIB. For example, TRPs associated 

with an anchor control function may transmit some form identity associated with the anchor 
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control function. A WTRU may obtain the anchor control function identity during a previous 

association. An example procedure may comprise using logical area transmitted in broadcast 

channels. For example, an (e.g. one or more, or each) anchor control function may provide 

anchoring services to a logical area including one or more TRPs. A WTRU may consider TRPs 

belonging to a specific logical area as associated with the same anchor control function. An 

example of a procedure may be using a pre-configured system signature group. For example, 

two or more system signatures may be preconfigured to be associated with the same anchor 

control function. A WTRU may consider TRPs transmitting at least one of the system signatures 

within a particular system signature group to be associated with the same anchor control 

function. 

[0446] An example criteria may be when an access control function associated with macro 

eNB experiences failure and/or a WTRU might (e.g. does) not have a valid access table entry. 

[0447] An example criteria may be when (e.g. one or more, or all, of) the 

configured/activated access control functions may be terminated/released. 

[0448] An example of a criteria may be upon arrival of a paging message indicating arrival 

ofDL data and/or DL signaling from the core net\vork. 

[0449] An example of a criteria may be unreachability of a serving anchor control function, 

which may be determined, for example, based on an absence of response to signaling message 

towards the anchor control function and/or absence of keep alive/heart beat with the serving 

anchor control function. 

[0450] An example of a criteria may be upon receiving a last RAR message. A WTRU may 

( e.g. during initial access to a network) perform a multi-point random access procedure. A 

WTRU may wait for a last RAR message to trigger an RCCF association procedure. A WTRU 

may determine the last RAR message in one or more ways. For example a (e.g. one or more, or 

each) RAR message may include a countdown value. For example, a WTRU may consider the 

RAR message with countdown value of zero as the last RAR message. For example, a WTRU 

may wait until the end of an RAR window to receive an (e.g. every possible) RAR message 

before triggering an RCCF association procedure. 

[0451] A WTRU may initiate association towards an anchor control function, for example, 

any time after acquiring UL resources to transmit, e.g., after access plane establishment. A 

WTRU may transmit a higher layer signaling message that may include a WTRU identity, an 

identity of an anchor control function, a reason for association, a number of RAR messages, a list 

of TRPs and/or a selected list ofTRPs. 
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[0452] A WTRU identity may be, for example, one or more of the following: an identity 

allocated by a previous anchor control function, a temporary identity allocated by a core network 

and/or a sufficiently long random number (e.g.>= 40 bits). 

[0453] An identity of anchor control function may be, for example, optionally present, e.g., 

when a WTRU had a previous association \vith an anchor control function. 

[0454] A reason for association may be, for example, one or more of the following: a request 

for anchoring control service, a request for paging service, a request for access to specific core 

network slice, an initial association for subsequent core network signaling, an association due to 

change in anchor control function, a failure of a previous anchor control function, a response to 

paging, UL data arrival and/or type of service requested (e.g. high throughput service, low 

latency service and/or low overhead and energy efficient service), etc. 

[0455] A number ofRAR messages may be, for example, a number ofRAR messages 

received in response to a random access procedure. 

[0456] A list of TRPs may be, for example, a list ofTRPs that transmitted the RAR messages 

and/or quality metric for a (e.g. one or more, or each) received RAR. 

[0457] A selected List of TRPs may be, for example, a list ofTRPs selected by a WTRU 

using a predefined selection criteria. 

[0458] A \VTRU may transmit an RCCF association request on available resources. A 

request may be transmitted in an order. An example of an order may be, for example one or 

more of: time/frequency resources associated with a macro ACF \vhose suitability metric is 

highest among available macro ACFs; time/frequency resources associated with a macro ACF 

whose suitability metric is above a certain threshold; time/frequency resources associated with a 

TRP ACF whose suitability metric is highest among configured/active/available TRP ACFs; 

and/or time/frequency resources associated with a TRP ACF whose suitability metric is above a 

certain threshold. 

[0459] A suitability metric may be, for example, received power measured from a reference 

signal and/or system signature averaged over a time window. 

[0460] A WTRU may prefer ACFs associated \Vith one or more licensed bands over ACFs 

associated with unlicensed bands. 

[0461] A \VTRU may prefer non-beamformed ACFs over beamformed ACFs. 

[0462] A \VTRU may (e.g. in response to an RCCF association request) receive and/or 

process an association response. The contents of a response may include, for example, one or 

more of an identity of an RCCF, an identity of a WTRU, access table parameters, a measurement 

- 86 -

IPR2022-00468 
Apple EX1016 Page 439



WO 2017/197063 PCT/0S2017 /032069 

configuration, an SRB configuration, a DRB configuration, dedicated ACF parameters/resources 

and/or user plane RCUF status and/or parameters. 

[0463] An identity of an RCCF may be stored and/or used (e.g. by a WTRU), for example, to 

address subsequent control signaling towards the RCCF. 

[0464] An identity of a WTRU may be stored and/or used (e.g. by a WTRU), for example, to 

identity itself for subsequent interaction with the RCCF. 

[0465] Access table parameters may be received in a response. A WTRU may (e.g. directly) 

receive access table contents within the association response message and/or parameters that may 

help a WTRU to obtain the access table parameters (e.g. ACFs and/or time/frequency resources 

that carry access table transmission, and/or an RNTI to decode the schedule for access table 

transmission, etc.). 

[0466] A measurement configuration may comprise configuration of measurement resources, 

measurement objects, measurement quantity and/or measurement id, triggers, etc. A 

measurement configuration may be specific to an ACF or group ofTRPs. 

[0467] An SRB configuration may indicate mapping rules for SRB. For example, an SRB to 

ACF mapping (e.g. for SRBs terminating at ACFs) may provide (e.g. an explicit) mapping 

between SRBs and an ACF. A mapping may map an SRB to transport/physical channels 

associated with a specific ACF. For example, an SRB to ACF mapping restriction may be 

provided. A WTRU may be configured with restricted ACFs that might not be used for SRB 

transmission. WTRU may flexibly split the SRBs among available/allowed ACFs. For example, 

an SRB prioritization via ACF mapping may be provided. High priority SRBs may be mapped 

and/or low priority SRBs may be mapped, e.g., to a different ACF/ACF group. For example, 

Dynamic SRB mapping based on ACF quality may be provided. A mapping may transmit high 

priority SRBs over ACFs whose quality metric is above certain threshold. For example, a DRB 

configuration may include, for example, DRB tagging information. A WTRU may attach to a 

( e.g. one or more, or each) PDU belonging to a DRB associated tagging information provided by 

the central control function. Tagging information may be used, for example, by the RCUF to 

map the PDUs to the right core network flow. Dedicated ACF parameters/resources may be 

provided in a response to an RCCF association request. User plane RCUF status and/or 

parameters may be provided in a response to an RCCF association request. 

[0468] An ACF connection may be managed. Triggers may be provided for access plane 

management. A WTRU may trigger access plane establishment, for example, when one or more 

criteria is satisfied. 
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[0469] An example of trigger criteria may be, for example, when a WTRU receives an 

unknown signal (e.g. without a valid entry in the access table), which may occur when an SIB 

might not be broadcast in the cell, UL resource for SIB interest notification and/or on-demand 

access table and/or when a WTRU may request an access table entry from another TRP (e.g. 

send the signature). 

[0470] An example of a trigger criteria may be, for example, upon arrival of user plane data 

(e.g. IP packet), ,vhich may occur, for example, when a WTRU already has an access plane 

established or does not have an access plane established, such as when higher layer data may 

allow for early data transfer and/or a valid entry in the access table is available that indicates UL 

resources timing (e.g. w.r.t to another signal and/or control channel, etc.). 

[0471] An example of a trigger criteria may be, for example, upon arrival of control plane 

signaling (e.g. L3/RRC message and/orNAS message). 

[0472] An example of a trigger criteria may be, for example, change in RAN tracking area, 

proximity to non-serving anchor control function, change in anchor control function, etc. 

[0473] An example of a trigger criteria may be, for example, re-establishment of an access 

plane on a same or better TRP, for example, when a WTRU loses uplink synchronization (TAT 

expiration) and/or when a WTRU goes out of sync at lower layers. 

[0474] An example of a trigger criteria may be, for example, WTRU mobility based on, for 

example, one or more of: a discovery of a new TRP associated with a serving anchor control 

function, a measurement events at (Ll/L2/L3) above a predefined threshold; and/or a reception 

of a new system signature above ( or below) a predefined threshold. 

[0475] A TRP/nenvork may trigger access plane establishment, for example, when one or 

more of the following criteria is satisfied: upon command from central control plane entity; upon 

receiving user plane data, e.g. paging; and/or upon an addition of a new TRP and/or cell group. 

[0476] Access plane establishment may involve, for example, one or more of the following: 

a WTRU may trigger a random access on a predefined UL resource determined by system 

signature; and/or a WTRU may trigger a random access procedure on a multi-point random 

access resource. 

[0477] A WTRU may consider an access plane established, for example, when it receives 

one or more RAR messages that pass a suitability criteria. 

[0478] A WTRU may take one or more actions after establishing an access plane. For 

example, a WTRU may be uplink synchronized and/or may (e.g. be required to) maintain the 

synchronization. 
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[0479] WTRU may be assigned an identifier, e.g., to uniquely identity a WTRU w~ith a single 

TRP or a group ofTRPs. For example, a WTRU may monitor dmvnlink control channels for 

possible scheduling grants and/or feedback. For example, a WTRU transmit periodic and/or 

event triggered feedback and/or reference signals on the uplink control channels. 

[0480] Access plane establishment may enable one or more of the following: a WTRU may 

be reachable at TRP level granularity; and/or a WTRU may be assigned dedicated physical 

resources (e.g. UL control channel resources, semi-persistent resources, etc.). 

[0481] A WTRU may transmit higher layer data and/or signaling terminated at a TRP and/or 

signaling messages terminated at the RCCRF to setup control plane. A WTRU may (e.g. 

additionally) transmit L3 control/signaling, measurement report, NAS signaling messages, etc., 

for example, when the control plane may be set up. A WTRU may (e.g. additionally) transmit 

application/user data, for example, when the user plane is set up. 

[0482] A radio link monitoring (RLM) function may be provided, for example, as a WTRU-

specific function, a component-specific function and/or a plural-component function. 

[0483] A WTRU-specific function, for example such as an RLM function may be configured 

perWTRU. 

[0484] A component-specific function, for example such as an RLM function may be 

configured per WTRU-TRP pair and/or a WTRU-ACF pair. 

[0485] A plural-component function, for example such as an RLM function may be 

configured per group of components, such as one or more, or multiple cells, one or more, or 

multiple TRPs, one or more, or multiple TRPGs, and/or one or more, or multiple NR-eNBs, etc. 

For example, a WTRU may perform radio link monitoring on one or more (e.g. a subset ofTRPs 

per group ofTRPs). A WTRU may consider the measurements on a TRP as indicative of radio 

link status for a group ofTRPs. For example, a WTRU may consider measurements on a (e.g. 

any) TRP as indicative of radio link status for a group ofTRPs. 

[0486] A WTRU may be configured with a different monitoring procedure, for example, 

based on one or more of the characteristics/property ofUu ,vith a TRP, a nature of a service 

and/or a WTRU state. 

[0487] One or more characteristics/property of Uu with a TRP, for example such as an RLM 

procedure for a beamformed Uu may be different from a narrow band Uu. For example, an 

RLM may be optional in some scenarios, e.g., in an unlicensed Uu. 

[0488] In an example of a nature of a service, one or more aspects of an RLM procedure may 

be tied to the type of services active in a WTRU. For example, a WTRU may perform RLM 

with (e.g. strict) thresholds while using a URLLC service. 
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[0489] For example one or more aspects of an RLM procedure may be tied to one or more 

WTRU states. For example, a WTRU may perform a relaxed monitoring procedure in a light 

connected state, e.g., compared to fully connected state. 

[0490] A radio link failure handling function may be, for example, a WTRU-specific 

function, component-specific function and/or a plural-component function. 

[0491] A WTRU may support multi-connectivity to increase reliability, mobility robustness, 

throughput etc. For example, a relation between configured cells for a WTRU may be flexible. 

A ( e.g. one or more, or each) cell configured for a WTRU may be dynamically assigned different 

roles. For example, a cell may be a Pcell, PScell and/or Scell, where roles may vary with time, 

e.g., based on predefined criteria and/or measurements.

[0492] A WTRU may (e.g. be required to) determine and/or may react to different types of 

failure. A WTRU may (e.g. with a distributed control plane architecture) distinguish bet\veen 

aspects related to connectivity to a TRP, reachability to different control functions, etc. 

[0493] For example, a WTRU may determine different types of failure, such as a TRP level 

failure, an ACF level failure and/or an RCCF failure. 

[0494] For example, a TRP level failure may be related to status of lower layer functions, 

e.g., loss of timing, unsuitability based on measurements below threshold, etc.

[0495] For example, an ACF level failure may be related to unreachability of a specific ACF. 

A WTRU may trigger a report to a central control function, w-hich may include which ACF 

failed and/or a reason for failure. 

[0496] For example, an RCCF failure may be related to unreachability of a central control 

function, for example, based on a timer expiring from the last interaction with RCCF. 

[0497] A \VTRU may decouple a capability to transmit data from different levels of failure 

on a control plane. For example, a TRP level failure might not trigger a WTRU to suspend the 

data transmissions. For example, a WTRU may continue data transmissions, for example, even 

while a control plane is being re-established. For example, a WTRU may perform 

connectionless transfer, for example, while trying to recover from partial control plane failure. 

[0498] A mobility control function may be a WTRU-specific function, component-specific 

function and/or a Plural-component function. 

[0499] WTRU mobility may be (e.g. closely) tracked at the RAN for WTRUs, e.g., in light 

connected states and/or IDLE connectionless states. Tracking may be at a granularity of a TRP 

group and/or a central control function. Different levels of mobility control functions may be 

defined, such as one or more of the following: Intra-TRP (e.g. may include beam level mobility); 

Inter-TRP (e.g. may include mobility handling at ACF level without involving a central anchor 
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function); Inter-ACF (e.g. may be controlled by central anchor function and/or may be defined 

between LTE ACF and NR ACF in example of a tightly coordinated mobility function); Inter­

RCCF (e.g. may be applicable for WTRUs in connected state and/or light connected state and/or 

a WTRU may support a control anchor change without a change to the user plane functions 

and/or user plane anchor); and/or Inter-RAT (e.g. may include mobility benveen NR to legacy 

RATs like GSM/UMTS, etc.). 

[0500] Mobility control functions may be \VTRU autonomous, network controlled, network 

assisted WTRU controlled and/or WTRU assisted network controlled. 

[0501] Different parts ofWTRU context and/or L2 state may persist after a mobility event. 

A \VTRU may reset different parts of context and/or L2 state, for example, based on a type of 

mobility event. For example, a WTRU may use a specific set ofrules to 'convert' a 

configuration/context upon handover to a different TRP/ACF. For example, a WTRU may retain 

parts of configuration and/or L2 context that are compatible while applying equivalent 

configurations and/or mapped configurations and/or while converting certain aspects during a 

mobility event benveen L TE and NR. 

[0502] A \VTRU may be configured ·with mobility restrictions. For example, a WTRU 

might not perform autonomous mobility to a LTE TRP. 

[0503] A measurement configuration and reporting function may be a \VTRU-specific 

function, component-specific function and/or a plural-component function. 

[0504] A WTRU may transmit a measurement report to plurality ofTRPs. A \VTRU may, 

for example, based on a configuration, report beam related measurements (e.g. intra-cell beam 

level RRM measurements) to the associated TRP. A WTRU may report measurements of a 

plurality of TRPs to an associated ACF. For example, a WTRU may report measurements on 

LTE TRPs to an L TE ACF. 

[0505] For example, a WTRU may differentiate measurements on TRPs associated with a 

serving central control function from the measurements on TRPs associated with a different 

central control function. For example, a WTRU may be configured to measure (e.g. only) the 

TRPs associated with a serving control function. 

[0506] The placement of a measurement processing control function may be flexible. For 

example, a measurement processing control function may be placed closer to a WTRU, e.g., for 

URLLC service. 

[0507] A security and authentication control function may be a WTRU-specific function, 

component-specific function and/or a plural-component function. 
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[0508] A WTRU may treat security aspects associated ,vith an ACF independently from 

other ACFs. For example, a security failure in ACF may be localized to that ACF and/or might 

not affect WTRU connectivity to other ACFs. 

[0509] For example, a WTRU may perform independent integrity protection for control 

plane messages, such as control plane signaling towards an ACF and/or control plane signaling 

towards an RCCF. 

[0510] For example, WTRU control signaling towards an RCCF may be placed in a 

container within ACF messages. A WTRU may apply (e.g. only) ACF integrity protection to the 

RCCF messages. 

[0511] For example, a \VTRU may obtain integrity protection keys for a (e.g. one or more, or 

each) ACF, for example, based on interaction with those ACFs. A WTRU may obtain integrity 

protection keys for an (e.g. one or more, or each) ACF from the RCCF. 

[0512] Configuration failure handling may be a WTRU-specific function, component-

specific function and/or a plural-component function. 

[0513] A WTRU may trigger failure handling, for example, based on a control function that 

triggered the configuration. For example, configuration failure for an access control function 

might not affect WTRU association with other access control functions. A WTRU may report a 

failure to the RCCF indicating the specific ACF that triggered the configuration and/or the 

reason for failure, for example, when a WTRU is unable to comply with one or more aspects of a 

configuration. For example, a WTRU may perform connectionless signaling transfer, e.g., to 

report a configuration failure. For example, configuration failure towards a central control 

function might not affect WTRU capability to transmit data over the user plane. For example, 

configuration failure may trigger release of an access plane towards (e.g. one or more, or all) the 

access control functions. 

[0514] A Logical association may be defined between PDU carrying control signaling. An 

association may, for example, be based on data units being associated with an access control 

function or an instance thereof, with a central control function or instance thereof and/or with the 

same SOM and/or slice. For example, an association may characterized, for example, by at least 

one of a chaining of processing functions, an applicable physical data (and/or control) channel 

(or instance thereof) and/or an instantiation of a protocol stack, which may include a specific 

portion being centralized ( e.g. anchor control function) and another portion being closer to the 

edge (e.g. access control function). 

[0515] An example oflogical association may be a signaling radio bearer (SRB). A WTRU 

may have one or more, or multiple termination points for control signaling. A WTRU may a 
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have signaling association towards an access control function, e.g., access signaling radio bearer 

(ASRB). A WTRU may (e.g. in case of multi-connectivity) have more than one ASRB. An (e.g. 

one or more, or each) ASRB may terminate at a different access control function. A WTRU may 

have a signaling association tmvards an anchor control fnnction (e.g. a central SRB (CSRB)) that 

may terminate at the anchor control fnnction. 

[0516] A WTRU may transmit a control message on the same SRB that carried an original 

message, for example, when the control message is a response to a control message from a 

net\vork (e.g. setup and/or reconfiguration message). For example, a \VTRU may address a 

response to an access control fnnction that transmitted the control message. In an (e.g. another) 

example, a WTRU may transmit a response to a control message received from a downlink cell 

group, e.g., in an uplink cell group associated with the same MAC instance. 

[0517] An ( e.g. one or more, or each) ASRB may be associated with a MAC instance. 

Mapping ASRB to physical channels may be specific to one or more, or each ACF instance. For 

example, the characteristics of physical channels that carry ASRB may be different from 

physical channels carrying data packets. For example, an ASRB may be mapped to physical 

channels with wider spatial coverage, for example, when a MAC instance utilizes beamformed 

channels. 

[0518] A \VTRU may use data transmission services provided, for example, by the access 

plane, e.g., to transmit a control signaling message towards an anchor control fnnction. 

[0519] A WTRU may be preconfigured with a (e.g. exactly one) MAC instance to transmit 

control signaling (e.g. a message) tmvards an anchor control fnnction. For example, a MAC 

instance may be associated with a macro TRP. 

[0520] For example, a \VTRU may be configured with one or more MAC instances for 

CSRB transmission. A WTRU may shortlist candidate MAC instances, for example, based on 

one or more criteria, such as one or more of access plane status, UL TAT, prohibited MAC 

instances, coverage of a TRP, security status and/or activation status. 

[0521] For example of an access plane status, a WTRU may choose MAC instances for 

which an access plane is already established. 

[0522] For example of UL TAT, a WTRU may choose MAC instances with valid UL timing 

(e.g. TAT timer is running). 

[0523] For example of prohibited MAC instances, a WTRU may consider one or more MAC 

instances that are not prohibited for CSRB transmission. For example, a WTRU may be 

configured with blacklisted MAC instances that might not carry CSRB transmission and/or (e.g. 
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equivalently) a WTRU may be configured \vith whitelisted MAC instances for CSRB 

transmission. 

[0524] For example of coverage of a TRP, a WTRU may choose MAC instances that are 

associated with a larger coverage, e.g., belonging to a macro TRP. 

[0525] For example of security status, a WTRU may choose MAC instances associated v.rith 

ACFs for which security context may be (e.g. already) established. For example, a WTRU might 

not consider MAC instances for which an authentication/security mode procedure is ongoing or 

not yet started. For example, a WTRU may wait for security activation for the access control 

function to complete before transmission of control message towards the anchor control function. 

[0526] In an example of activation status, a \VTRU may choose MAC instances that may be 

configured and/or activated by a network. 

[0527] For example, a \VTRU may have one or more, or multiple candidate MAC instances 

available for CSRB transmission. A WTRU may select a MAC instance for a CSRB 

transmission in one or more ways, such a based on signal quality, transmission opportunity, 

explicit priority, reliability, outcome of previous transmission and/or linked MAC status. 

[0528] In an example of signal quality, a WTRU may choose a MAC instance with a better 

signal quality metric (e.g. RSRP/ RSRQ1Hypothetical PDCCH error rate) for one or more cells in 

the cell group associated \Vith that MAC instance. 

[0529] In an example of transmission opportunity, a WTRU may choose a MAC instance 

with the earliest transmission opportunity. A WTRU may prefer a MAC instance with an 

available scheduling grant over a MAC instance that may find a resource request procedure 

useful and/or may have (e.g. only) contention based resources. A WTRU may (e.g., temporarily) 

suspend transmissions on MAC instances that may have an outstanding reconfiguration 

procedure that reconfigures one or more characteristics associated v.rith that MAC instance. 

[0530] In an example of explicit priority, a (e.g. one or more, or each) MAC instance may be 

associated with a priority. A WTRU may choose the MAC instance with highest priority for 

transmission of CSRB messages. 

[0531] In an example of reliability, a WTRU may choose to transmit the same control 

message over plurality of MAC instances, for example, for control messages that may require 

high reliability (e.g. those associated with ultrareliable services). 

[0532] In an example of outcome of previous transmission, a WTRU may choose a different 

MAC instance (e.g. for retransmission) than the MAC instance used for a (e.g. an original) failed 

transmission. 
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[0533] In an example of a linked MAC instance - WTRU may (e.g. for a response control 

message) choose the same MAC instance on which the corresponding request/setup control 

message ,vas received. 

[0534] For example, a WTRU may perform MAC instance selection (e.g. only) during initial 

registration and/or association towards a new anchor control function. A WTRU may use the 

same MAC instance for a ( e.g. any) subsequent control message exchange with that anchor 

control function. 

[0535] For example, a WTRU may perform MAC instance selection (e.g. once) for a (e.g. 

one or more, or each) control signaling procedure with the anchor control function. A control 

signaling procedure may involve one or more control signaling message transactions. For 

example, a (e.g. one or more, or all) control messages belonging to the same procedure may be 

transmitted over a (e.g. single) MAC instance. 

[0536] For example, a WTRU may perform MAC instance selection for a (e.g. one or more, 

or each) control message transmission. For example, control messages belonging to the same 

procedure may be transmitted over different MAC instances. A WTRU may switch to a different 

MAC instance, for example, for a retransmission of the control message. 

[0537] A WTRU may prioritize transmission signaling messages mapped to ASRB over 

control signaling mapped to CSRB. A WTRU may have an access control message and/or an 

anchor control message ready for transmission. For example, a WTRU may (e.g. first) transmit 

an access control message in the earliest transmission opportunity and/or may (e.g. subsequently) 

transmit the anchor control message in the same subframe/TT! from the same MAC instance or a 

different MAC instance, for example, ,vhen resources are available and/or in the next available 

resource from the same MAC instance or a different MAC instance. For example, a \VTRU may 

wait for the completion of the ongoing procedure ,vith the access control function and then 

transmit the anchor control message at the first available transmission opportunity. For example, 

a WTRU may be configured with two more ASRBs mapped to the same MAC instance. One or 

more, or each of the ASRBs may be identified by a different logical channel identity and/or 

ASRB identity. A WTRU may be preconfigured with rules to prioritize between two or more 

ASRBs mapped to the same MAC instance. For example, a prioritization may be implicit, e.g., 

based on the type of control message and/or based on explicit SRB identity/logical channel 

identity. 

[0538] A WTRU may provide an (e.g. additional) indication in a PDU, for example, to 

differentiate a control message addressed to access a control function from a control message 

addressed to an anchor control function. For example, an indication may include one or more of 
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the following: a logical channel identity, an explicit indication of a type of message and/ or an 

explicit identity of an anchor control function. 

[0539] In an example of a logical channel identity, a different logical channel identifier may 

be used to differentiate different ASRB within the same MAC instance. Logical channel 

identifiers may be reserved, for example, to indicate that the control message belongs to CSRB. 

[0540] In an example of an explicit indication of a type of message, a (e.g. one or more, or 

each) control message may carry an indication for a type of the message. For example, a first 

type may indicate that it may be an access control message and/or a second type may indicate an 

anchor control message. 

[0541] In an example of an explicit identity of anchor control function, a WTRU may (e.g. 

additionally) provide an explicit identity of a destination anchor control function, for example, 

when the access control function may be associated with more than one instance of the anchor 

control function. A WTRU may transmit a special/reserved identity, for example, to indicate 

lack of previous interaction with an anchor control function ( e.g. a network may select a new 

anchor control function to deliver the control message). 

[0542] A \VTRU may receive a control message with configuration. A configuration may be 

applicable, for example, to a specific cell within a cell group associated with a MAC instance, to 

multiple (e.g. one or more, or all) cells within a cell group associated ,vith a MAC instance, to a 

group of MAC instances or to one or more, or all MAC instances. For example, configuration 

parameters may include one or more of the following: slicing configuration, supported services 

configuration, addition/removal/modification of cells, QoS configuration, DRX configuration, 

security configuration, measurement configuration, dedicated radio resource configuration like 

SRB configuration, DRB configuration including PDCP and/or RLC and/or MAC configuration, 

physical channel configuration, SPS-configuration, etc. 

[0543] A WTRU may determine the applicability of a configuration, for example, based on 

one or more criteria, such as a type of SRB, a linked MAC instance and/or an explicit access 

control identity. 

[0544] In an example of a type of SRB, a WTRU may apply configuration parameters 

received in the ASRB applicable (e.g. only) to a MAC instance associated with the ASRB. A 

WTRU may consider the configuration parameters received in CSRB applicable to (e.g. one or 

more, or all) the MAC instances, e.g., unless explicitly indicated ,vithin the configuration 

message. 
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[0545] In an example of a linked MAC instance, a WTRU may apply configuration 

parameters received from a cell/cell group to a MAC instance associated with that cell/cell 

group. 

[0546] In an example of an explicit Access control function identity, a WTRU may receive 

configuration parameters with an explicit indication of a MAC instance to wfoch the 

configuration is applicable. For example, a WTRU may receive a MAC identity and/or access 

control function identity, e.g., along with the configuration parameters. 

[0547] For example, a WTRU may be configured \vith a linked-SRB. A linked-SRB may be 

an ASRB that may be associated with one or more DRBs. For example, linkage may be many­

to-many association. A (e.g. one or more, or each) DRB may be linked to one or more ASRBs. 

A WTRU may apply configurations received in a ASRB to (e.g. only) the DRBs linked with the 

ASRB. 

[0548] For example, a WTRU may (de)multiplex control signaling (e.g. RRC PDUs and/or 

the like) using different logical connections, bearers (e.g. SRB0, 1, 2, 3, etc. and/or using 

different sets thereof), flow-based treatment (e.g. based on configured tuples applicable to L3 

protocols), for example, as a function of the logical grouping of the function that generated the 

RRC SDU. 

[0549] For example, a WTRU RRC function for access plane establishment may generate an 

RRC SDU that may be mapped to a specific SRB. An SRB may correspond to a set thereof A 

set may be associated with the Access Plane connection being established. For example, a 

procedure may use a first SRB corresponding to the set of SRBs available for establishment of 

such connection, for example, for initial access to the system (e.g. while security is not yet 

activated). A (e.g. the) procedure may use a second SRB otherwise, for example, when at least 

part of the security may be activated, e.g., for the RCCF. A WTRU may (e.g. in the latter case) 

include authentication (and/or encryption), for example, for at least part of the RRC SDU, e.g. the 

part of the SDU that may be used to determine the identity of a \VTRU and/or may provide 

capability for the network to fetch a WTRU's context. 

[0550] A WTRU RRC function for central control plane may (e.g. similarly) generate an RRC 

SDU that may be mapped to a different specific SRB (e.g. an SRB that may correspond to a 

different set of SRBs ). 

[0551] For example, different logical grouping of functions may have different sets of SRBs 

from each other. 

[0552] For example, when a single set oflogical paths may be configured, and/or when a 

WTRU may be configured with a (e.g. one) set oflogical paths for one or more, or each type of 
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logical grouping), an RRC SDU may include an identifier (e.g. the identity of the instance of the 

logical group of functions that generated the SDU), for example, when a WTRU may be 

configured with one or more, or multiple user plane "slices" and/or equivalent. 

[0553] For example, procedures may be (e.g. further) applied, for example, (e.g. similarly) as 

a function of the physical transport paths. Grouping of functions and/or association of transport 

paths may be a configurable aspect, e.g., from a WTRU's perspective. 

[0554] Systems, procedures, and instrumentalities (e.g. aspects of entities, interfaces and 

procedures in a wireless transmit/receive unit (WTRU) and/or network layers Ll, L2, 13) have 

been disclosed for distributed control in wireless systems, such as 5G flexible radio access 

technology (RAT) (5gFLEX). Example procedures are provided for WTRU and network 

operation associated with a distributed control plane architecture, connectionless data transfer 

and dedicated system information acquisition. Distributed control may be provided, for 

example, by replicating a plurality of access control functions (ACFs) using a plurality of 

instances in a plurality of different transmission/reception points (TRPs) with multi-connectivity. 

The plurality of TRPs may concurrently provide control services to a WTRU. Centralized 

control functions may manage core network connectivity and/or a plurality of user plane 

instances for the WTRU and/or may facilitate coordination between the plurality of ACF 

instances for the ,vTRU in the plurality of different TRPs of the ,vTRU's configuration. For 

example, there may be a first access plane between the WTRU and a first TRP that provides a 

first ACF for the WTRU, a second access plane between the ,vTRU and a second TRP that 

provides a second ACF for the WTRU, a RAN central control plane between the WTRU and a 

first RAN central control function (RCCF) and a RAN central user plane between the WTRU 

and a RAN central user function (RCUF). 

[0555] The processes and instrumentalities described herein may apply in any combination, 

may apply to other wireless technologies, and/or for other services. 

[0556] A WTRU may refer to an identity of the physical device, and/or to the user's identity 

such as subscription related identities, e.g., MSISDN, SIP URI, etc. WTRU may refer to 

application-based identities, e.g., user names that may be used per application. 

[0557] One or more, or each of the computing systems (e.g., WTRU) described herein may 

have one or more computer processors having memory that are configured with executable 

instructions and/or hardware for accomplishing the functions described herein including 

determining the parameters described herein and/or sending and receiving messages between 

entities (e.g., WTRU and network) to accomplish the described functions. The processes 

described above may be implemented in a computer program, software, and/or firmware 
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incorporated in a computer-readable medium for execution by a computer and/or processor. 

Except as explicitly noted, determinations in reference to a computer generally refers to a 

processor programmed with instructions for determining. Like,vise, the term store in reference 

to a computer generally means a processor programmed with instructions for storing in computer 

memory. 

[0558] The processes described above may be implemented in a computer program, 

software, and/or firmware incorporated in a computer-readable medium for execution by a 

computer and/or processor. Examples of computer-readable media include, but are not limited 

to, electronic signals (transmitted over wired and/or wireless connections) and/or computer­

readable storage media. Examples of computer-readable storage media include, but are not 

limited to, a read only memory (ROM), a random access memory (RAM), a register, cache 

memory, semiconductor memory devices, magnetic media such as, but not limited to, internal 

hard disks and removable disks, magneto-optical media, and/or optical media such as CD-ROM 

disks, and/or digital versatile disks (DVDs). A processor in association with software may be 

used to implement a radio frequency transceiver for use in a WTRU, terminal, base station, 

RNC, and/or any host computer. 
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Please an1end the Specific�ttion by amending paragraph [000 I] on page l as fol lo\vs: 

This application is a national stage (under 35 U ,S.C 371) oflm.emational Patent 

Application No. PCT/US2017/032069, filed Nfwe:ttM--� ivlav 11, 2{117 and daiins the benefit of 

UX Provisional Patent ,\pplication No. 62/442,317 filed on Janurtry 4, 2017; US. Provisional 

Patent Application No. 62./416.499, filed on November 2, 2016; U.S. Provisional Patent 

Application No. 62/400,810, fikd on September 28, 20 l6; and U.S. Provisional Patent 

Application N<J. 62/334,704, filed on May I l, 2016, the contents of all of·which bdng hereby 

incorporated by reforence as if foHy seHorth herein in their respective entirety, f<)r all purposes. 
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Docket No.: 11574US05 
Pre! iminary Amendment 

RE�tARKSiARGlJMENTS 

This Prdirninary Amendment is filed tn correct a minor informality in the Preliminary 

Amendment filed \vith th,'. application on November 6, 2018. 

Favorable consideration of this application as presently amended and in light of the 

following discussion is respectfully requested. 

In vk,v <Jf the foregoing discussion and present amendment, it 1s respectfu lly 

submitted that this app!icadon is .in condition for examination. An early and favorable action 

is therefore respectfully requested. 

CUS'fOMER NO. 154930 

Phoae N·o. 57�,._376�{d33 

Ff
f

x.. 571,.376�6334 

Respectfully Submitted, 

XSENSUS, LL.P. 

/Andre\-V T. Harry! 

.A.ndrew T. Harry 
Attorney of Record 
Registration No. 56,959 
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"nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn•3

Foreign Priority Information: 

This section allows for the app!lcan{ to claim pfiorlty to a foreign app!icatlon, Providing tt1ls infornmtion ln the appficatlon data sJmet 
constitutes the daim for priority as requirect by 35 U.S.C, 119{b) and 37 CFR t.55, 1Nhen priority is dalmed to a foreign app!!cation 
t!'lat is eEgible for retrieval i.nxler the prlonty document exchange program (POX/ the inforrnation wm be t.ise<l by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1-55(i)(1) and (2). Under the POX program, applicant bears the ummate 
resporisibiHty for e1'lsu.ring that a c--0p�, of the foreign application is received by the Offlce fro1Y! the partidpafoig foreign intellectual 
pmpHrty office, or a certifi1:ld (.'OPY of !he foreinn priority .�pp!ication is fi!.ed, within tM time pi:iriod sped!l<2.iti in 37 CFR 1,55{9}\i), 
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i1574VS05 .Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 r--------+-----------� 

AppHcatlon Number 16/099,390 

i@m%MW: 
Application Number Filing Date {YY'r'Y-t..,1M-DO) Access Code' (if applicable} 

: I : I 

i Additional Foreign Priority Data may be generated wlthin this form by se!edlng the I 
! Add button, I 
! ! 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to FUe) Transition 
Applications 

This application { 1 ) claims priority to or the benefit of an application filed before March 16, 2013 f.md (2) a!so 
cc:a1tains, or contained at any time, a clairn to a. dairned invention that 11as an effective fHing date on or after March 

0 16, 2013, 
NOTE: By providing this statement under 37 CFR 1-55 or 1.78, this application, wlth a flllng date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the A!A. 

IPR2022-00468 
Apple EX1016 Page 461



PfOiAIA/14 {Q2 .. 1B} 
}\r;,prc\h:2:d f�r use �hr◊l,,�h 111:>n:2u20. Oh,U� uct:·1.-00:>2 
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i1574VS05.Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 r--------+-----------� 

AppHcatlon Number ·161099.390 

Authorization or Opt .. Qut of Authorization to Permit Access: 

!When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
!authority to permit a parfo::ipatlng foreign intellectual property (!P) office access to the instant application-as-fl!ed (see
l!wragraph A in subsection 1 below) and the Eurnpean Pater)t Office (EPO) access to any search results from the instant
iappllcation (see paragraph B ln subsection ·1 below).

I should applicant choose not to provide an authorization ldentlfled ln subsedlon 1 below, app!lcant ntl!.���Y.t of the 
!authorization by checking the corresponding box A or B or both in subsection 2 below.

IN.O.T.f: This section of the Application Data Sheet !s .ON.lY.. reviewed and processed with the JNIIIAL filing of an
!appllcatkm, After the initial fl!lng of an applicaticm, an Appficatlon Data Sheet cannot be used to provide or resdnd
!authorization for access by a foreign IP offlce(s), Instead, Form PTO/SB/39 or PTO/SB/69 must be used as approprlate.i

l1. Authorization to Permit Access by a Foreign Intellectual Property Office(s} 

IA. P.d.m:it.Y..P.9.!,;�,u:mmte._;�t@is�.JP.P.X.} - Un!ess box A in subsection 2 (opt-out of authorization) is checked, U1e 
I undersigned hereby grna��SPTO authority to provide the European Patent Office (EPO), the ,Japan Patent Office 
!(JPO),. the Korean !ntel!ec.:twal Property Office (f'(!PO}, the State !ntel!ectual Property Office of the People's Republic of 
!China (SlPO), the World lnte!!ectual Property Organl;.wtion {W!PO), and any other foreign Intellectual property office
!participating with the USPTO in a bllatera! or rnu!1ilatera! priority docurnent exchange agreement in which a fornign
lapplicaHon daiming priorit�' to the Instant patent application Is flied, access to: {1) the instant patent application-as-flied
!and its related bibliographic data, (2} any foreign or dornestlc appllcatlon to whlch priority or benefit is claimed by the
!instant application and its related b!bHographic data, and (3) the date offl!ing of this Authorizatlon. See 37 CFR 1, 14(h)
!(1 }.

la. Search .. Results .from .U.S,.ApplicaUon.to. EPO - Unless box B in subsection 2 (opt-01..,t of authorization) is checked,
!the undersigned hereby gr..qn!§.Jh�_JJ§_PT£L�Mtb.2rJ!Y- to provide the EPO access to the bibliographic data and search
!results from the instant patent application v,ihen a European patent application claiming priority to the instant patent
!application ls filed. See 37 CFR 1.14{h){2).'
IThe applicant is remlnded that the EPO's Rule 141 (1) EPC (European Patent Convention} requlres applicants to submit a 

1

1 !copy of search results. from the instant application without delay in a European patent application that daims priority to
!the instant anpllcation,

• 
I

• t" 
I 

Opt�Ouf of Authorizations to Permit Access by a Foreign lnteUectual Property Office(s} 

A. Applicant QOf_�_NQI authorize the USPTO to permit a participating foreign !P office access to the instant
appl!catiorH,is-filect If this box is checked, the USPTO wll! not be provldlng a participating foreign IP office with 
any documents and information identified in subsection iA above .. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any· search results from the instant patent
application. !f thls box ls checked, the USPTO wm not be providing the EPO with search results from the lnstant 
app!ic.ation, 

!NOTE: Once thi;:i application has publ\shi;:id or is otherwise pt.ib!icly available, t!1i;:i USPTO may provhfo access to the
!appllc.atlon in accordance with 37 CFR 1.14.
I
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Application Data Sheet 37 CFR 1.76 
.Attorney Docket Number i1574VS05 

AppHcatlon Number 16/099,390 

Applicant Information: 

I Providmg assignment infonnation in this section <bes not substitute for compliance with any requirement of part 3 of TlUe 37 of CFR 
: k> have an assk•nment rncon-Jed by ttle Ofllce, I: :;l' • 

I : ........................................................................................................................................................................................................................................................................................ � 
I Applicant 1 ! 
! !f the applicant ls the inventor {or the remaining jolnt inventor or inventors under 37 CFR 1 -45), this section shoukl not be completed,
!The information to be provided in this section ls the name and address of the legal representative 1,.,·ho is the app!icant under 37 CFR
! 1 A3; or the name and address of lhe assignee, person io whorn the inventor is wxli;ir an ob!l�iaiion to assign the lnvention, or person
!w�JO oJher-.vlse shows sufficient proprletary k1t('1rest in the matter wt:o ls the app!irnnt under 37 CFR 1.46. !f the applicant is an
!app!icant under 37 CFR "l-46 (assignee, person to whom the inventor ls obligated to assign, or person who otherwise sho1;vs sufficient
!r:iroprietary Interest) together �\/lU1 one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
!identified in this si�ction.
i I @W.f i 

l(!,)
--

-����-;����:
----------------------------------------------------

-1-(���
----

�:��;-;�;���:����;�:-������
--

-;�-�:;��:
--

�-�-;
------------------

- ��)
----

-�!����
--

;���-����
--------------------------------

J i 
I() Person to whom th� ir;ventnr is obligated to assign, 
i 

Person who shows sufl1cient proprietary interest 

!!f applicant is the legai representative, indicate the authority to file the patent app!lc-ation, the inventor is: 
i 

I Name of the Deceased or Legally Incapacitated Inventor: I 

lf the Applicant ls an Organization check here, 

Organiz.ation Nami? Sony Corporation 

Address 1 1-7-1 Komm, rv1inato•ku

Address 2 

I City Tokyo I State/Province 1 : ���������������������� .. � ' -��������������������������������� ����������������������������������������������������������������������������� i -���������������������������������������������� ' ���������������������������������������������������������������������������������� ! 
! Countrt ! JP ! Postal Code 108Y0075 I
: \ i I 

I Phone Number ! Fax Number 1 
: ���������������������������������������������������������������� ���������������������������������������������������������������������������u ; .������������������������������������������������ ������������������������������������������������������������������������������������ 

! Email .Address I 
! .. -������������������������������������������������������������� ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������.!
: I 

!Additionai Applicant Data rnay be gi;;nerated within this form by SEi!ecting the Add button. I: I i -�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������· j

Assignee Information including Non�AppUcant Assignee Information: 

, •• ••••••••••••••••••. ••• .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ······························.
······························································································································································

1 
!Providing asslgnrnent lnformatlon in this sectlon does not substitute for comp!lance with any reqL,irement of part 3 of Title 
137 of CFR to have an assignment recorded by< the Office. 
: I : I 
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Application Data Sheet 37 CFR 1.76 
.Attorney Docket Number i1574VS05 

AppHcatlon Number 16/099,390 

Assignee 1 

!Complete this sectlon if .assignee information, lnc!Liding non-appllcant as.signee inforrnation, is .:::Jesked to be inclL1ded on the patent
!application publication. An asslgnee-applic.ant ldentifled in the "Applicant Information'' section wm appear on the patent appHcation
!pubiica\ion ,% 1:1n ap,)!lcant For an as.signee-app!ic;:mt, (:i)rnp!ete ihis section on!y if identification as ,m ass19nee ls also aesite...1 on the
!pat£int app!icati!.:m pubHcation,

i 
if the Assignee or Non-Applicant Assignee ls an Organ!zatlon check here, 

Organization Name Sony Corporation 

!Mailing Address Information For Assignee including Non�Applicant Assign&&:
i

Address 1 

Address 2 
I Tokyo StateJProvince 

Countryi JP Postal Code 

Phone Number Fax NLirnber I 

[SJ 

lOS-0075 

: -�������������������������������������������������������������� ������������������������������������������������������������������������������ ������������������������������������������������· � -������������������������������������������������������������������������������ 
: � i Email Address I ! ................................................................. ..................................................................................................................................................................................................................... � 
! Additional Assignee or Nm1�AppHcant Assignee Data may be generated within this form by I ! sefectlng the Add button. I: I : I : I 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1,33{b ). However, if this A.ppHcatkm 
Data Shoot is submitted with the lNfI!At. filing of the appUcatiotl m1d either box A or B Is n.01 checked in 
subsection 2 of the "Authori.zafioo or Opt�Out of Authorization to Permit Access" section, then this form must 
also be signed In aecordat,ee with 37 CFR 1,14(c). 

Thls Application Data Sheet rm.1:s..! be signed by a patent practitioner lf one or more of the applicants is a juristic 
entity (e.g,, corporation or association). lf the applicant ls two or more Joint inventors, th.is form must be signed by a 
patent practitioner, �.il joint inventors who are the appHcant, or one or more joint inventor¥app!lcants who have been given 
power of attorney (e.g,, see USPTO Form PTOI.AlA/8·1) on behalf of all Joint !nventor--appHcants. 

See 37 CFR. 1.4(d) for the manner of making signatures and ce.rtiflcations. 

Signature /.Andrew T. Harry/ 

First Name Andrew T. ! 
. . : , , 

last Name 

... ' . .

! 
-·, ,f' 

Harry 

' , � 

Date (YYYY-Mfv1-DD} 12/06/20 'l 8 

Registration Number 56,959 

I 
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Application Data Sheet 37 CFR 1.76 
.Attorney Docket Number i1574VS05 

AppHcatlon Number 16/099.390 

This mllection of informatlon is required by 37 GFR 1 -76. ThE! infomia!ion is requi�,d !o 1)btain or (E!l&in a oenE,flt by th,� puhtic which 
is to fill:} (and by the USPTO k, i;m:.ie<�:SS) an ,ipplic;;iUon. Conildenuamy is tNV�:rned tiy 35 u.s.c. 122 fmd 37 CFR 1.14. This 
coH�ction is estimate<:! to take 23 minutes t(} cornplete, lnduding gathering, preparing, and submlttlng !he compldt1d application data 
sheet fom1 to the USPTO. Time wm vary depending upon the individual case. Any comments on the amount ornme you require to 
o:xnplete !his fixm and.for sugges!kms for re-dudng this burden, should be sent to the Chief lnformatkm Officer, lLS. Patent and 
Tmdemarl< Oflk:e, U.S. Department of Comrrn�rce, P.O. Box 1450, Alexandria, \/A 22313-1450, DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO; Commis-sioner for Patents, P,O, Box ·1450, Alexandria, VA 22313-·1450, 
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Privacy Act Statement 

ITh"' Prlv,Ky .An 1Jl' 1974 (P.L 92--:i79) requite� th,1t y,:,,1 be qiwzn ,'o',tain infonmit!Qn in ,::m1ne,tk>n with yo,ir ;,,t,;nis,lm1 ,l the att�d1ed fon,, r;,>(;,ted ,o,;, paM1t 
i.:�p:p.!i<.atk:◄n ,1-r p�tent.. A(rorrJfr={ib·'t ptws.:.._Mnt t() th� re,quirern�nt� of the ·",,::t p1��s� be �1dr...:-fae,d th�t C!) th•e •�J�nerctt ._1tHhotity fot th� cu!!�.-..:tk�n t•Jthi5. krft�rrn.�i:ton 
j is 35 U 5.C. 2CbH2}; {2) ft:rnSshSn9 nf the infon-nation s.otkJt�d l:� v{;Jc;rrti.Hy�·and (31 th-e: pitncJp;d p;.n-p·i..1$� ft�f ,.._,lf�kh th� ini◊:-n��:t$ori �$ t.i�f1d by th�· U.S. P,.:ft�nt .:1-nd 
!Tri.:ldernark Offo:.e is t o  proce�s ant.i/or �xarn!n;z- ytH.,:r 5tJbn-fr�;;k.ln re!�}t:�d to a patent :appi;(ati on or pi}t��nt If you do n,:.lt furnish tf:)J requ,t>t�ti: :nft.1Hnat:on. the- U..S. 
i Patent and T ::-a dernai k ◊Hk.e fft<:�y not b� ctb :� t◊ pr (,-::.:es:.: ctnd/iJr ex;$ rn in� yot.� r �ubrrd$ .sion� 1-,,,:hkJi fftay �-est.:1t in ten··n:h:�tii:-'"''Wt ,)f fn··oce�di n{�$ t)r ab� n<frJn ff ient of 
i the appHc�rh)n or expi{ation fJf the patent 

I Th<:> i,iforn-,;;tion prtwid<:>d by yo;; in ,hi, for:11 \.V:11 bf; ,t,bj.<Kt w th,:, foH,.w.,h19 fl)Uti,i., ti::.e::.· 

ThE fnfonrt...-ttfon o n  thi� foun vvm b� tr�ated f,:onikientl"'1!:y to the extent aHD'\":,N�d under the Frf.::t:'i.kxn t1f infr.n�:-natk)n Ac.t {5 Lt$�C. 55-2} .:u;d thB Privacy 
Ac\ (5 U,S.C, 5·52(:). Hec:ord� frorn thfa sy�te111 of n1cord5 rn�y � disdos�,� to the oepartrnent ot"Justl<:� to deterrnine �..vhether the Fr�(h)ff� of 
lnf(1Hnation A(.t r,tqufr�::: (.H:;do::.ur�t t.1:f th:t;;�J record:::. 

2, .:-\ �e<-o:-d fr::.nn thi5 s.v;;t�n1 of te<.ord> rni:ly be d15dos�d� C$ a routine u5e: ln th:.-? CQt:rs.e of pr�:;entlng i:..,,.kJ•fn<.e to <i cc.H,.n1., rn�9i$trate, or .::-:dn-ttni5tfa:ttve 
tdbunit!. fndt .. idin9 dbJ�!o:;:tu.t:es to oppo,sin�:a ..-�}�'N,H'l$ei in the CQur;:e of s-ettternent negotl�tton�� 

3 1-\ r�orci In this S}'�tizrn• of r�c..-..1:rc.fa.: :-nay be tiisck1:s\�t.'t a;; a :-..-Jtrtin� lr�e( to a {\�>.::rnb�r ,of (fJngre:st,- subrnittfn9-.::1 r�qtH:::cst :tnvo·!vlng Jn tntHvtduaL to V,.lhorn 
th� retord p�rtctin�.? �vhen the Ind\v\duai �1as. rt:qt:est�d atsistan{.:e fr•.:-:rn the �v1�n1ber with f�:)p-�o ... to the st.:'bje(t n1,:n�r of the t�c<wd� 

4, .A r�tord in this syst�rn of tetords rnay be d!s.do-s.-ect as a r<:n.nlne t�se, to � contracK�r {;f the Agenc}" h<rving nfed tor the inf()nnat:on 1n order to pe:-fonn 
i: contract. Rf:c�pi,2nts of inforrnation :::han b e  r.e.qufrf:d to c.ornpty \.Vith the r:2quir�rni::nts (}f th•2 �dvacy ,t\ct t.1:f 1974, as. arn�nded, purs.ua::-H ta 5 U.S.C. 
552;s{,i1l. 

S. A r�<..:::rd �elat�ci t<> ��n International AppHcatton rneti unt.ier the Pat�r�t (t-.,op�ratfon Treaty ln th!.;; sy:;;tern o.f record-:; rnay be di�.<.Ios.� d: ...-t-:; a i oistjne �sse? 

!t) the h1terniftlon�}1 Buteau of the VVodd JnteHi%Jual Property Org�inltution., purst:Jnt to the P�tent Coopei�tionTreaty, 

6. A re,r�:rd In this. "$}'1t�rn t>f r�cords (fl.,3Y be dl$d(r:;�j_. :1� d f(R:tfr1:e trs.-e� to ar.1oth€:r-·t�defai a9�w·:y· for purpos�5. t)f N..::tk,n;..-i:l ��et.ndty r�vie)lv {35 U.S.L. •i B:} 
i:nd hx r-2vk�vt ptwstmnt to tfF1 Aton1!,c. trwr9y ,t\ct (42 ltS,(, 118-(dL 

7.. A r&{n-d f-ron1 tJlfs. systen"l of t-�f,1n)s rn�y t)e tHs.d,1$�Ct a>�� r(lt�t:fne t:se, to the ��1"Jrnfrlt�tr;;1tf.)L ·G�ner�f S.ervi<�s� or hl5/her �:ie5f9nee� <kn-:ng ;�n 
:ns.per..::tfon of re:c:.ords condl.H·..:t�d by GS,� at piirt of th�t ag:t,x.y':; re-sp: .. 1:n5ibHlty to r�con1rni1nd lrnprov•in1ents. in rec:onis n1Jna&Ftrnent pra:(tk�5 and 
pn)9rarns,. ttnde,r -2ruthority of 44 lLS�C, 2904 and 2906. '5lKh di$dosure $haH be nlade in \'.:1C(t�n-Jan(.� '.-'ftth ;he GS.� re�1uta�Jons. 9ov�ntinlJ �n:;p�ctk�n of 
=·�,:..::orcls for this. pt.ffpos�f anci any vth:.-?r n:d�Jvant (Le ... GSA or Corrnn•E:�r.,...:e} 1;.fr�ctiv:.-?� Such dlsdvsurt :;hJll not b� used to rnak� deterrni:na.tions Jbout 
:ndhddu�fa. 

it A ret.t'ffd frorn thi� $.'t'.�te:t: r>f ren .. 1H.i� ni��l be di$Ck1$�i..i,. ;.'i$ � r�1t:tine us.�, to the puhlk. aht!r �lth�t pufJ!katk)n or th� app!k.atbn ptH'$ttant to 35 U S .. C. 
122{b) or i5s.t�,1n(e· o:f a patent pu1:s:.,iin):t to 35 U.S;C. 15·1. Ft.1rther,a recon:.¾ rn-.::1y bfi dist.":0$.ed_, :;ubJ�tct to the HrniHition;; ::;� 3'/ en� i� i.:t as a rvt.itiru�· i .... i:m� 
to thEz public if th� re::..oFJ \�·as rne,i �n �n ap�>ttcatfr..lt'l whi<.h b�can•:¢ ebandoned (>f ·fn :..-vhtch the prtJc.e�d:n9:,; ">'Vt:fe t�ffninat.-ed dnd :..,vhk.h •,lppnratlon ls 
reieren<:e,j by either <l publlsheo ,,pplk&t,on, an app!iwtion open to pubii<: ln,penkm:, (l! an bued patent 

0. ,a. ret".ord frorn thi� 5-y.ste:n:·: of r�cs..1rLt� fH3y b� disck.1s�d, 3,; � f(Jt:tine t:$e, to ..:l F".e.d��-..�t ��t..:rt�. i")r !nc.�:i k�1:.-�' �nf�)r.c.�tn'E>nt .:}9�r:ccy .. If th� usr>Tf) b�·Ci'J:nes 
i='.rV-:":•ti1 r)f a v�o!Jtfon or pot�ntt�t violi}t!Qn of ia\1<1 or r�q:..d:atlon, 
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Att!)?��a·y Dt}i:..·�rt Ni.L: 
s;,,nl Rd, ?<o.: SP374tN4USOl 

Df:'.CLARA1]0N (37 CFR L63) FOR. UTIUTY OR DESIGN APPLlCATlON USING AN 
APPUCATlON DATA SI-rnET (37 CFR L76) AN1l ASSl"GNMENT FOR SINGLE A8S1GN.IU.: 

TitkHf 
lnw11fa,n 

IHSTRIBUTED CONTROL IN \VIRE.LESS SYSTEMS 

� Unik-,:i Si<H�s applk;i,imi Pr PCT lntt,rnationa! appibJion numb�r PCT/(.JS20 l 7/032069 

filed ,,n 2017/05/l 1 

\VHERE/\S SONY CORPORATION .• ..,-•.-'"! th oHi:tt-s at 
\ht-;dn;;.lkrn:fomxl !o �;;c; ASSlGNEl:)- ii; desirous nf 1--7-! K.ON./.\N, MINATO-KU, TOKYO,.108--0075,JAPAN 

;K'qui:dng ajf intef.!'.:·s;t }:'\ t<> a:1"':i ut:dt::r sat.d Jnvem.i-.'la. s;3jd appH�ati·on <lisdo:;i-ng the inv�ntion and _i�� ti:, :md un<l�x a:-ay LeHt�rs Pah:::1: or $,inriJ;-!t 
kg,al pn-•ti.)::t;on wh:ch �wy tH: grn.nt1::.x.l th,�r(:'fi'.:�r in th1; tJn��i,;,'iJ St;Jt:;� atKi in �·my .:ln�: :.l.B k1rdg.:.1 c:o·�ff�t1lc:-:-: 

NOW THEREFORE, =n wmidc'r..ition of !he ,<..im ,1f On,, !fi.1ll;1r tS ! .OH l- mid other g;m.J ;md v;;lu;;bk ,".>mid�r;;tion. the r,-,;xipt ;;n.J s=il'fkirn;.:y 
1jf :.-.•hli:J: ate h<.:n:hy :3,:_'.kIK),":h.'d.g::.xt,. f hy d;t��t� fH't��:i:.:nts des hereb), :�s.s:ign .. seH 2rnd tn1nsft'r u.:1to t::\id ASSlGN'El\ .its suc(�:�3ors., as:'15gn�. olrr�d 
kg�l r:::prt·s,�nt�lh•:.tt·s� th::: cntin.� l'lght. title ar:d in:H:·n:.�;t iu �aid hr.:t.�ntion� s:.�id applk-::!tion. in(ludfrig iiny divi·-;k•�i�i �nd contiBn.:.H�(n-�:s thcn:<Jf.. �Bd 
it1 ��11t.S h} any and i!H L�;ut�J$ Pctt::.�r:.t fifthe On"i-ie.d Statt�-;, ;3nd ,.>t'>unH·$e!� fi.)r.::'1grl ther��t•._ V,··hk�h �nay bi� g_rm1i..-:xi fr.•t S:1id inv::.�nt�on, and �rl ar;d tt'> 
any a.nd aU J.1rfr>tity rights am.l/<)r �i:•tn-•-z-nii,)n rights i.mdt�r Uw lnicrnat���na; c�nr·,n,�nhou j�)r th� Pt(>tt:·ctk•n-9f Intli;:-;ttill Pr�)p-::.�rty� inter-,0c\rn,.erfr.:an 
Cnn"-".f;ntfrm Rtbth(g ti:> Pa\;..\nts� l)..:. .. :'.>ign�. ar1d lndu�a ... rfof f-.·iodd:-.. �t:d any other jJ1t::.�:.Y:atfrHwj agn".x�n�t�Jn:; to \vhieh tht� Un.i\{:d States Hf �\rnt:rj1:t= 
.:tdh-.:,r�=·� and tn mry oth�-r bcn,�fits accniing nr to �-..:.:trut� l{} me "-'-=hh rt:sP'---"'�t to �he fiii��g ofappli\..:mi{JH� ihr raH.·:nf.� or S(":i;Ll.ring i�fpatents �n ih(� 
Un�kd 3taM:;:; rmd cousHn(:� fcfft:ign then::tf:>� and l hert�hy ;�:.:.thr�rize �1nd 1::.x1u,�:;� H�t� Coi.ntn:�$jontr of Pftient$ if'! i�sue. ��l';d Us}i.ted S�;:n.t:�- Lt·n::.�:-� 
Patent h.i �aid ASSl<3Nf.E, �s the as:�jg-n,;.:'t {'fthe �vhok .right:, title and jntcrtsl lhen:h:•; 

Aud l i:1:crther :��1"ee ti} cxt..�-Ll�e. sH nct�s!,ary ::�r desirable ;;nd hr<,vfw} fUtw.'t; d,x:urncni.s" it?d:�Jjng as:fignBK':!H:� in fa;.,.or .;)_f A.SSI(.iNEE �Jr Jt•; 
dk:�:�g,1-it:c. a, ASS1GNEE o·r itr..; -su,�;,.�i;:·�'='or$,. ;..t,signs �gd kgal rt·r1re�cr:h:tive�. r;�ay tinr:s Jj;n;;.�t(}-.tln-:c pn:&(\nt to nH:- fffR:J lvith,1ut t(:.tH�(.-::· 
n.�rnurcefiitfon:. !:� -or{h:f {{.) pi:':tfc<.�t t�'lfe in s3jd in-\,.�:!$<..)f<� fnodificatfrwl:-:-. �ind !n1provem:t��Jls tn ssid i:l\•'fnSi<)n: appfo.::;::.don$c and L1.::tti::r� .Pi�l�>nt c,f
th(: Uniwd St:.:;.k� �nd t-C>tm�.ri•tS ib'r�·ign th,�r-tto; 

Asd l nnth�;-� <lgH.�"" H:- pF.nl{.,�dy <:.x,�;,.·u�c and ddf 1••·1:r and ,�·Hh•)t�� i\1r·:h•.::-:r l\��·rnmf:�atkw�. :-;ui:-:-h n�,�i;,'5S¾r,f ;,_:r ,k:·:-i�;.1bk ,c�nd fa:.,�i.hl ·papt-:rs fi}r 
�·:pf3!k;stj<.)_n; frw fr.ir::.�ign pflti:t:H�. for f�hng subd:vj�it)n�. of s.�,id ;�pplk:1-tfrm f(.)r p;uent, an.d f�f� f-.)r cbtairiit:g s:1�Y re_is�m.� i::-t n�is·;ue.s of 30,y L:::.Hl'.?r3 
Patent \vh:ith �nay h� granted forrri:y &k<rc�aid i;:n·��niion� ss said. ASSIGNEf::� ther::::of�1h2.H h1;:r�1�n��rri::quhc ¼nd pn:.--:0--1:rt at its 01,,._� f;'.Xp�n�.G; 

And 1 finthc:- sgr-.;;,t th:.--:.t ASSIGNEE v..-i!!, l1pon i-ts r<.X}llCSL b;.:· prnvid,�d pn)Inp;Jy with �H p..:Tf.111.;:nt fact� ancl d<>cumerH� ri:·fotSn�. tn $aid 
�1ppJiu·r1ic-n. �a.id ·jr1:.:em_i.:)n �1nd 5-,�nd L<.�ttcr5. Pi>WH:. and kgaj ::.�qu�v��k:rr:s in �bn�i.gn cn:.ff�:rit�� a!-; n�lY hi:� k·:·i•;jlVn :ind n:..x�-:..�s_ihk �<J ff}(: ,1nd \:i.tlH 
lt�tit:l a:; �iJ ihe �;arnt· in �ny in.t:::rterence nr htiglltjon n:::fot,:-:d $h�relo: 

.. �xi l h(-reby (:(rv-cn.3.tl:� that n�� ��,sig�1.nh!nt $!&!..\ 8gn;<:n:1,�nt rn· t.�n(mnbr-am:t has tx:t':n-or v,:iH be n13de (ff t:nh:t\:'� intr: "-Vhi(:h \\··m.-:ld cmlt1kt i.,;,'ith 
thit; a,;.�,ignim:-r;t �nd s��•.:·. 

l hcr,::by ai::kno:.:.,•l-;;,.'-d:::·f that ;���y v-.··UH�si frds;;.' �;tat>:mtnt n1adc �n ttfr-; d·•t•;:.for;�d�)n ��- fHm:ishihk tH�dcr jg ti.SC. lO(H h.� .. fine o-r irnrri:-;1;:rn,n.;.--n;. of
not n�on:. ti1an fiv,::: (5} yi:ar$,_, nr b<)lh,

l.HiAt NAME OF INVENTOR 
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..\t{(Jl"<l�) H<!dH,I �<,.; 
S,myR<!f.�,:,.: SP374094US<1: 

DEC.LARA TION {,;-
7 

CFR um FOR UTIUTY OH. D-ESlGN APPLICATION USING AN 
APPLICATION DATA SHEET {37 CFR L76} ANH ASStGNi\fENT FOR SINGLE ASSIGNEE 

Tm,� ,,f 
!m·en!l@

DISTRIBUTED CONTROL lN \VIRELESS S'fSTE'MS 

Thjs de:.':h�:.-ati:.1:�} 
i� dir-;:ct�:d tH: 

filed on 2017/05!11

l bt�ti':;:·v·,:� th�1·: j :>ru th,� ;;JriJ/n.a! hn:t':ni{ff o::- an t:i-rjKt;y3.l jt):nt inv�':Hti.Jr Hf o: ,:tahned inventlfJH .i:1 tht� :.{JJphc:ahi..)'fL
Wl-ff.f<£AS, SONY CORPORATION

J .. 7 .. 1 KO NAN, MINATO-KU, TOKY{), 108--0075, JAPAN 

acq:.tirir:.g 3U ink:re:�t in< to and un:dt:r saicl invenh:;.1�� 5R1d &ppi�\..":�ti:.::m disd{J�ing ihe frrven.tio!! ��d 1n: w: and under any Letiers .Pat�nt f•t .simUar 
h:.g;d p.n .. ;k�tt::)fi v-.··hich may bt". J;E\nk�d thcn:k•;- :'n: H..,:; Unitf:d S.tt:t:::s :.wd in any and ;;,U fu::c�ign C\.1m:tri�s� 

N()Vi THERI:F()RE, in c<."r{:�jd��r..-ltion i�fthc �,J_:n t·rf()-.;;;,:- D•Jlhtr (Sl .OOt amJ \_:thr:r good ,)nd ;,;ah.•;sbJ..:- ..-.->.�n;;,id':t;Hkm: tht f{;'te1pi amJ �,ufficj{�1:cy
of ';:Vhicb. art hen�by ackn(}'.-vfodged1 j hy the:':,t: ;ne:.:.�r:i:� d{) he.::eh:v �ssig .. �1� $.eJ.l and ;rat1sfox- .unto $3jd ASSlGNEE. its suct�ssHr.s, a:-signsi <1tui 
fogi: HJ\tt:::��;"t�wt;v�·-,:.,.� thi:: �::nHtt� nght, ;.itt�1 �:md itHf:t��t �n :�;;�id h�v���rtl(}n, :s�id a:.pph:..��ti{>n� i!sd�; . .Jing ..:l:ny dh:f�:.d} __ :,n�, ;;::n.d :..�()ritiw�-ati-:)n::; thftt�rtf_ <md 
HS and ti.:- £::1y ;3:nd aH Leners Psi;;�nt oftht: th:H-::-d �tat�:-$� a:1d r:;.1:unt:jt�� i�x:t:gn therd{>) \vhH ... h n�ay h�� gt:1tHed for SiHd invenHfffL ffr:d in sud !H 
�n): :ind �n pt3t'l:nty rights and/m· ;.:�Jr:1,.-,_;;'t:tk:n righ�:S nnd{:r th-:: ir:icrnMi1�1s:il (\Jn.v?:n�i.:�n Ji.•�- lh� PHtle{.�tior-, Hfludi..:;ld�i Prop.;·M.y� fmt�r-·Am-::dcsn 
(:.,:;nvent�on f(_1:;�h1:hr:g ic .P'<�h>:nis� Dt�.''>j,l�S}::., �nd 1m.1us.n·i��J ?,.-l.'tH.k:h. ::rid ;$ny {)iht��: im.ein:;:,tir.-nill ,:grt:,;:Jfj!;"fH:-: !G -.,,vhlth tht United St:::h;:s (1f A,.nJt:S'tt��t 
>.1dhercs.- and t0 �ny 1•thfr he��cfiH;· �ccnt�f!g or�, .. , ��:trnc io m�; :.,= ith rt•speci t-o tho: fi!ing ·of �lpphtz.tionf; fi.Jr paH:·nt:; Hf S-ituring nfpaknn:-: ln the 
Ur::i:'!:-d St&tt�·� and cm;.m,n::� frHe.i;:;n thcn:t{)� .::snd ! -h;-:reby o.uthi.wiz� :1:1d f�"'-ltH:�s: the Cf.Hn.:ni$:�wn>:.r �yf Ps.t::�nts �•Jo �:::.sm:. xa�l! Unjt-::�d �t�1tc� Lf:t:'f:.f:-;
P.ifrcnt io s�i<l .. ·=\SSH}1'-JEE, ��; the as;;�gn...::c t}f lhe -..vho-le rSghi: titk .amJ 3n1ercs; thereto;

.. ,\nd f further sg:n.":"•�� !!:< e>:ec= .. Jk: an ;:·H;;.�essary n-r desirable �nd b\vfw! nnurc d,'K•:Jm,;;·n:i�, i:1.cb.H.ilflg a�s�gniHi;;;f':�-;;, in fav<;r �)f ASS{<}NEi\ or �ts 
:.h.":�$gnt:1::� hS ASS.K.lNEE -..-:r if� sw .. ';_:,::��(�rs, o�,slgns =ind kg:.:ll r;:pr<.::�.cntlhv::s ni;:;.y fro•:n 1�frw--:.n-ti::rn:· _pn":$'=:r;�_ tn ffR": and witfH">Ut ihrr..h..:;-;­
::-:;;:n:m.::��3:t�:.)fl .. in :.,)fd�: it) p,.::tftx�i t!:}e. ii. s3jd i:11..1-;:n!i<);)� n11J.:iifitatiN1s� aad j;,:t�pr,:w�m,;:·r:�:1 in .s;s{d irrvention._ :::pph(:aht:-r:s and Letx�rs P«tcn1 <)f 
·th-;· Ur:•i:.;;xi St�1tc� ;�w'l cp�.unri{:s frx�i�;t1 :.h,;,-:..n,�k'>� 

And I fi.Jr:.h�'r �grc�' to· prr:pcrty cx,;.�;_-i..:;t�-: a!J:d dchvct and ,,.,.ith•J"..i't fi.1riJ�i.::r r,-:n�tr::cratftm� :;:uch !F,:·�ts:jary or �.k�:jinbk· ��rd ·k:.\"--ful pa-pets fr>r 
;lp_phl�S.hn�� J<)f f�).::d.:g:--:. pr�':f;.n!:�. f(i; fihn� �uhfh ,..-J:��f�'fj� f:f ;>1�Jd apphGat�o-n fo;:- p:.:ih:nt. trr�d <J{. fot t•h:?ilnfr.�g any ti�i�st:e or reis:;ues of any Lettt�J.'$ 
Pat1;.-n:f ,rhil·l; m��Y be �rm1tcd forTny afo,r-,���ld invcn:.l{.�ni as sa.h1 .,.��SSJGt-.l'EE th.:.:·n.�nr slrnJl hf:rc-:.itft.r rcqu�r� ar.;tl p:.r¢p�rc at its ◊\,·11 exp,�n�f;� 

..-A .. ::1J l fi..u-tlwt agr�� that ASSIGNEE \dH� upon i�s � ... eqnc�i. b{! prn;.:3dfJ rror..1p:tly \�·ith s.U pcr�ln'--'!H fB:ct:.:. 3nd d{.�(:ln11:ents rdati.ng it) ::aicl 
:�p3.:.lj,"';3{i,)n. $:::(ld inr':.Wt{Ht fff!,d saif: Lt�tk:r� Pate.t.H -.xnd kf;V1J ��qulv:Jknts 1rl ft1�)·:it::n co�1.ntri�$. f!S rti�:y be knn-;.•,;l: and 3<.:t:i::ss$b}f h) m0 :.�r;d ,;-.•df 
les;.ify ;::$ to th� s�m;,::· in �ny interf�·reno:.: �.:tr liti_g££�km rdate-d th-:·rete; 

And I h.cr�hy C\.)�·cnant that n,,3 :issigr..�11c.::tt� s3k.: ;.ign;.X�r:.1cnt Hf cnc��:mbr�ncc ha� b:-.::cn �>t ".:VHl he made or entered ifiW: 'i.);.1hk:h Vl:"t}•Jld. cc-nflic! vc·Hh
th)� �1:-::.�jg_::tn-::�":nt and �:3k-. 

r htr�by ii.�:kno,�:kd��; tha� �wry ·wi1lf..�: !.i�be �;t�1::-�r�1-cr:t rn:jr,.k in :h.:�: .. df;sfarnLi•).::: is pnni�h;__dJ��; tm<.ter t � l.U3.C. H�fH h_y fin-:'. v� �rnp;i$\.Hu11ent of 
t,:)t •i:;-m--c than frv(: (5) y��ars� or h1nh 

Ll'-/3AL NAME OF lNV.toNTOR 
r ln-..:�:ti:tiH '. 

1 
.. 9_�:�sl�.i�!P:],JJ�'rJ:��R .... · · · ·~ ··------ • • • • • •  , _.•• • ,. · ·cv · .

�:l\f \� .. ·;: .. �:�.%._/��-·· ·, ... 
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.�Ht!r.t,i;��· B1,tke� r��>.�S!�rn· H.'-"L f\'n.: Sf-�.1:;4:394t;:S(;1 
f DECLARATION {37 CVR Ui:3} FOR UTH.JTY OR DESIGN APPLICATION VSlNG 1�'\ 

APPI.lCATION DATA SHEET {37 CFR L76J ANH ASSlGNJ\lENT FOR SINGLE ASSIGNEE 

Tltknf lw,·enthm 
! 
[ UlSTRllHJTED CONTROL IN \.VHlELESS SYSTE1VlS 
r 

I 

1 hi� dee i3n1t�f:;, 
i$ d�r::J.;tf:d 1n: 

20! 7!05/l ! 

l ht!h.i:�vt: tha� 1 mn �hf nrigfr:.:il invt:nt(}f orlm originaijoint �nv;;.'J�t,1r :: . .fa cl;Jirr:t:tl ·:rivt"ntjo,n ln tht app.!ic�rifr>r�.
WHEREAS. SONY CORPORATION

l-7-1 KONAN, MINATO-KU. 'TOKY0.108-0075, .l/>..PAN
�cq1Jfrin� :.lH frnt-:rc�t in: t:::- and undt':t s;i�J l!1v,:��i.ion, ��aki appti,:�at.ion di$t\i�;:�ing HK� inv�:�1tiGn and in .. ti,,. Iffid tmder �:..�.y LeB.t'.$� Pak:nt fjf �jn·nh1r kg.::f pn:ik:i..:t�rm -.v}ii,.:h nviy h;;,'" gnu1h:d th�:�·efr,r in tJ1t" Unj:.f·d �h:h:� and in any ar:d a:l f;J-n.�ign :::ountdt�:-;: 
N()\\/ THER.EFl)RE,. h� l�{}r:sidcrati:)i� ofth�� StlJn {}f <).q.�� l)q}h�r fSl .00). and 9lh,�r g{K•d itnJ vi:5hmbk� t•::(n:�lJtr2Hi�m{ the n:i;dpt .;wd :;.t�ffil.;ii;!n�:y of \Vh;ch arr h,�r�by ack11u1,;.i l:zdgt'.d. 1 .h.:y· the�t pres\.�t:i do h:;,�:-ehy ;�s_sJgn� s,�n ,:.ir:)J 1.r.:tnsfr:r unto s�i.id }'>.S'S�GNEE. f:.::; ,uet{:ssos�, ;.:1%1gns. ;:1nd h:'g�1] f-.:�pn.':".>!�ntatj,.·��:�� d!i:' es;tirc dgi1L tith: {md itW:'£(:st 1J3 )'.aid invention� said �;rppHcatfr.;u, inch.Kting any divi31ii:�n� ;;1JH.i ·e-..x�tir:n,�tions ?J�tft:of, ,md in m1l1 lfi any �m{j an t.eners. Patt�nt ::i.f thf:· U(ihed Stah:.s� :3.::�d ...:otmtrie:� frn:e�gn thr-retn. v.,J�;ch i.nay bt: ,grar�tJ;d i{}r �.-md invr:;J:.ion, anJ in �?1d K� isny ;_u;d ::;H prj(w:\�• nght�. fmd:·ur t':\-1nv1..���t1(}n ri�.hts nn,k:r th>.: jnt,,::rnatii•n-c�i Cnn�·t.�nt:ion f,Jr th,::: Proiectk•t: i�f lndu.strJaf Ptop-::.ny .. hn.t�r-An�t�rlt�Hn C•:�nvcnlicm Rdath:g 1-:) Pakn�s-. Dt�$ign.'; an<l lndd�triaj 1\:!ode.b .. .:md ;1ny t)tht�r :int��rr.i:.:lh:-,n;s� agrt�'P.K"'1;:.-.; t.o whn,�h th:; f)r�i:s'l'} .fr��:�t:$ of A,n-:t�ri:.:::.:-:.adhere�,. �.;;nd h> �:ny •_tthcr hefwfiti ��,::cn�ing <.W t•3 a,\:n.,R� t(} 1w: -\�,•8th 1\!SP-t.X.�� to :i.hf fiJS!"ig <.'l-f arFH,;.":J:!ions H.1r f:<.ilkt:t·$i fir :;•jt:ufjng e,fp:R,�nts in t:'h;. Un1:cd Stak�s ;md t�{}Untrie ... , fon�ifn fhen:-to, ◊JJd l hi:;r��by :J":Jthodz�::- ;;:nd H'qtR'.'".>t tht (\11nn1:l:,:;sit-:;k\r of r,\lk�nb• w :.s;;ui: $.:.nff Unitt'"-'J States Ltt!.�-r:; Pi..ik'Ht to $�-iiJ ASSS()NEE. a� !iK assign<.·\::' nfthc \Vhok righ� i tjtk· anJ intt:n-:st thcrttc,: 
.�\nd l i�1rther agn:<: ;;_1 cxcculc an nt�c;;-;s�.::H)' i:•r dtsi.rabfo ;�nd fowl:.,� !'lJtt:rt <l<x�tn�'l::.�nb:. fr!duding ;;1%ignnH::H:>t ;,n fav;-;; c=f }\SSJG·_:'{EE (,t r:s. dt·SiQnt�t\ ;�� ASSJGNEE or h� ;?,Ut�i..�.;.•s�(i-rs .. .1��tg�1s and h.-:gal n·:pn:scnt.:tiv�=� n1.rcy n'-�rn tiBlf•iO·•i.itnz� prcS:..:.'tH 10 rnc -3n<l \�·itho:uf furtherr-.::::ntmt�rah<}H, in <>t.Jer h� pt.�rfo:.::t ;hie in �aid invention� nl�Jdjficaxion�� ,m):J i.n1pnn•Tn�ems in �aid {;yv·,::.��tk:n.. sppht�nlens and Lt�tter.s Patx�JH. of ihc Unitf·d State:� :lnd \.�Onntr�,:.s t�.sn�ign then:::-;� 
.,·\nd. l ft:-rtht'_:· ::;gn�e i.o prop.:.;d_y ('.X•:..� ... �Utt: and ddjv1�r and. -..vithnut fnrtht-:r t{:n-run�.ratkm. �;uch nt.X.t'Ssar:""· •Jr dt�jr;:hk� and la'i-VfHi p;:p-.::i•:� ft;J'applicatiofi f().r fb,r,:.::ign JXHcnt�, i()r fiHt�g :�uhdivision:: of':�Hid 2pplic3i.i�.)t1 frn: pmem .. :.:;nd :..�r, l.':..1-r <.JH;.tining ��ny -rci:-:.s.tK or n+:-:�.t:{:� i-.,)f {H:!Y Lctt:.::r'2', Paie.nt \a.,hi,j�. nu1:y be ��n�n�<:-d i�1r �-By �tfotr(:$ait� fri:...,·,�nhon, (�S ::aid /\SSIGNEf: :.h,�rt..�Of �haH tH:t-:<ifier requ!�t� aHLl pn:�p;3n:.-· al it$ O\\·n expense: 
' ' • i" j . l • , ..... '''N <'[' 11 • '- .... , ' • ! 'l . . . f . :i· • . • • •• ,'til)�'] .�n-t i\:f .<ig�t�t� l ��t :\:>�tt:: ... i::.:. '\,V?,, up_cm 1t� �-\XlU�:'it, Vt'. pro:,:;.:.1,� �r(>l'?PHY \:.:H 1. 2H r�::-n:nc;1t :;;1<.�JS &fK �1(}(:tm.1,.-:-:�t� n�:.aHng t\ �;1�i:;tapp�K':;�n�c�-n, :�a1d B1\'cn:::u::n and Si�Hi Ldh:'r�� . .Pat:.:�nt ant; kg;j� t:qtn-.·ah:nt& w h:,:efc,�.:� er:tmtn,�'.� a:-; may ht� Kr!(}\'l.·f} amJ :.il�t.es�w,tt� to rnt� ��11t� ,,,,nH te$:.lfy ��s �o thf� s;;nlH.� l11 �ny lnKrfcn::n1..�t.� nr i;dgahon n:.';;.H-.:'d tht'n.:to� 
Aud } h::;rtby l�{)\·"i;nant th;H no as:,:;tgnffi>::nt. :;alt\ ag.1):tfntnt t.1f erK�w1nbranc::: has bt�c.n �;r 1,vij'} b<:� ;nad:e �;r .;�ntt�rt�d 1·Mo v.,,-kich ,vould f:�)nHli.�t --,v1th this a�sigrm:1eat and sak 
l hef{:�by ackno,.�.'kdgt� H-s:1t i�ny \i-" .�Hfu.i. fo1s, .. '$lalement n1a:..h� m iJ;.i,� d�.cbr.;1t�i..1n i�. puni�,h�:bh·: tHH.k-r l 5 U.S.C. H.8·�.1 by fi��t� or �mpdsonmtnt •JfnN nKwc than. fiv,� {5) f{:.:tr:'!. i�r both. 
l..Ef,/\l.. NAt'>'lE Of l"NVENTUR 

P!nA,-·
·H\i.Ta";;··:rAN • ") 

•' � ....... 
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;,,.\tt:}f�oi.'-)' D,:,tkei Ni).: 

S1)�Y Rtf Nrt,� SJ.\J74094DS.{j l 

HECLAllAT!ON (37 CFR Ui3) .FOR UTfUTY OR .DESIGN AP.PLICATION USING AN 
APPLICATION DATA SHEl(f (37 CFR J,76) AND ASSIGNJ\fKNT FOR SINGLE ASSIGNE.E 

THfo ,,f 
hlw,mio:n 

nlSTRHlUTEH C()NTROL IN WIRELESS SYSTEl\lS 

Thi:� �k:cfo:r::�ti0n 
i� chr��'.t('"d ro· □'

PCT/US20 l. 7/(}32069 

2017/05/I i 

'f beLi.t;vt: ihai l ctrn :he origin,;!.! b:rver.tor ,)r sr. 01.·igina}joint ]nv-=.��1lor t•f""' \.'hin-:cd WVi,;.rHion r:'! thi.; ;1pr,ik�11km
W!·ff:Rr-:AS, SONY CORPORAT}ON , with ,.,ffo:(�, ,,1 

!--7- 1 KONAN, tvlfNA TO-KU, TOKYO, 108-0{l75, J .APAN (h,reimlfter r�fored tn,1s ASSl<3NfE). i:, d�si:N,s of 
B(ifJirfog �n ir.Jcr�st in. t() �nd umk.r .;:;;lid .. i.:.P.i::�1lhon, said app.!ic�:ion disch.):sing th� i:i'.•'�t�tk�:� 3.!:-:d i�, t(i �,nd tn_1dc!· any .L<:ttt-rs. P;.Hnn (:r f;frnHo; 
kg.Hl pr:0::_t:<.:tion wh�r:h -:1'l�_•;..- b..::. gn�:1.�ed �here:f�.lr ii1 th( tJuhe<l St:.�tes :..,n<l fr:. an;· �-:nd f:H fon:Sgn c,;m;;t.n.::$:. 

N()\V TlfERl:�FOR.E., in tt1nsjd;.-:n1�!fm !:fthe stnn of ()ne D(dla:r ($1.00).. �nd <Jlhcr g�c-::n..1 ��nd \.'�'.lh:i�1hh: l:nnsid{;;Tat:c:;n, lhe >f·cejp� and $.ttffkie;�t�y 
nf :..vhkh 3fC h>:=:teby a<:kno\vfodgcd� I by thc�c J.,rt��ents dt;· hcn:by ;iis'.lgn. sr::U Hnd trr�n:::fj;:i" nnt!·:-. :;�id ASSIGNEE� its s�:c,�e:;sors. <�S$lgni� :.:m.J 
icg:Jt rtpH�·�.t:nt�tivfjS. th(:· ::Ir�frt� n:ght .. -:.ith: an{� �rJl<:.Je5! in :;�id invention, ssid :.=.:ppti..:atlnn� lnc-bd�ng ;,my \.fr\·r:.,�on� and cnntinuahc>n:; th�re�rt snd 
ln .m:d io <�ny �1nd d} L,:.ne.rs I\::tent oftht· {,Jn�tt'tJ State� .. and t:or:ntrl::.'� frin:ign then::u, whieh ff�,1:y hi:: gnir..ttd fnr said inv1�nt�cm� ar:.d in �nd �o 
any S:nd ::iU JlJ°it•tHy iii{hts and/.:-,r. :.x.�nv::�J_:1.irin 1·ights m1der :h� luterna!i.:nrn} •Conv{:;:::d�:•f! iht ;hr: Pro�_..:·f;t�;_1n nf tn:.h1�tn�1l Pn:,p{':rty., rntt,.r--Arnericirr� 
{\�1rv!'.:ntion R_�-:fathig :n 1>attnts.: Dc:sig?J� ;tnd l'w:!ustrfa1 I\,1(�tt�;, ;�nd any {!�\{:1· inh:nmti,J ... �s� i1:gn:en:f•nt$ h) :.i.;-hich (ht� Ur�itt:'d St�ltc� (:f Arn1;·.rk:�. 
�dhi:.re:;;, &rHJ 1n r:ny ffth-f:r btr.(:fi13 J�n�ruing or�') oct:n1e tf� rnt \v3th r-::�pect h�, H::.e filii�_g_ nf :ilppbc�H!<)ns fi)t pNtt."!nt'$ cir �;i.�:.-:.u-Jng of psit�nt� i�: tht' 
Unik·d St;��e:-: �:nd (H�)n�ih�S fr,rejg.n th:i::tf·�•:l( and I h;.:.rc�y aullxx.i;::� �f�)j rcqt:C${ the C�Yff�ffli:ssior:t.�r Gf f\�:�rBf to js�m.-: s;5id lJnit;:::d Stste� Letter$ 
Patent �•J :;«id ASS{O·NEE_. �,�; i!H� ;j�:::Sg.rn:·<:'. Hffr�e )'•hnh� righ(. htk: ;�r}d .inier�$t tht�fdG� 

l��nd ! fi-H"ther �igree H) e:xe1o.��lte ;;::H n(•:;.'<.:·::;$;�ry f!-f dt:dr.:--:h�f: ❖J�d �:;!,_,,fu! fu:.urt d•)rutr:i.�nB} in<Jnding ;iSsignr:1<:r:.t$ h� trv:)r (}f ASSlGNEE. rn- its
-..k\igm::c. �:s . .:-'\ SSIGNEE fff h$ .-.iuc:..x:r�s:..1r$.� 3:Ss.igns and legal F�pt't'�:.l'i�ni�ttlv°'�Y m<�Y fron� :ii:��>t(h·hru� pre::-,i�nt :H rne. and -..vitho::!! f .. u-�h(:: 
.t.'f�nurn.�r;gjor:., i·n ord�·r to p�s-fcct ti:ik ln ��:,:t!d i.nv{;·ntil1!:. u1:odific[:tkins, and n:JpH.1:v��rncnt� in ;;ai{1 in,·enh:)n� �pp!i(:.tiit.\U.S t,nd L�:Ht.:r$ P�:t(:nt l'..·,f 
:·ht t:nS�i:d St�"J.k�� ;.wd 1.:oGntrii:-:s -fureig.n tht';f�h·f� 

!S.s:.J J ;tlnli-.:·r ;�gr(·:;,;,' to prep{,_�dy �;·_..,_t�fute ;u)d ddiv�r i�nd -.:..-i•ih<)Dt futihl�r n::tHm·K-rai'i�)n, StK,h nr�:::c��1�iry or iJ::":.�lrf:.hk· .r.:nd h\,�-,fi:f p.:.:rn":r� ft:t 
;;Spph-.�ztion for f<..�•re1gn p;.sk;nb., for filing :!ubclh·i::;i•.J!l> >.•fs�3d apphr:�lt{HH ft)r .P�t:.:\ut� �1n:d -:,r .. fr�s \.1htii:,ing 2ny reiss�;,;: -:�r r,�j��suc;; ,Jf :;'!ny Letter� 
P�tcnt \\'h�1�'.h Hl¼.Y bt� gn1r-1t£;.d iGr n.1y ;}k'>r{:s;�id �in•catffn: .. Si:-; snid A.SSl(SNEE ther-:�f �h.;!J] hen.'!��ftcr r-._�qi.iin: �:n:d pr:::p�·Hx'. I>t h� o·,xn t'.xp:;:�;J;-;i:, 

AtuJ f further {lgn..�.-: that /\SSl{�NEE 'i-Vl1J., t!J'.ff}fJ 1:� .reqw.�S.?: be p:ovldcd p,:Y:qnpfly \\•:th aH pt:rtfr;•:nt fa\:'f& m1d do;_'.i)HK�ni::.- t(i;Hing tn -�ff:d 
;�ppt;..:;.,riun .. s.Rh.l iwv·ft\tir:-r: i.Wd s;jd L•:i�{:'.!;: Patc::).t ;mci kg}d :::quj,.·a!{:fH:� ;n il".•rcign i.'.o;_:;;tri;::s a� inay be k:.:t<..)\Y.t't and ;ij-:'.£:cs:dhj-2 to rnf and \VlU 
te::tii\• as �c lht s�nn.� in any UtH:rf��n:nf:t� or �h.lgahcrr:. rt�hn.ed th::�n�tf.•, 

A.nd ! hereby· covenant tha:: nc ��sf:lgrms,r::m. ;-;at::, :.::g-rttrr1,:rlt f.•.t' cnrun:bf;)nc� h;!.s. h:c;-:�n or -..vill be tnadc i)r <=SJ�(!t'!d int(> ,,,•hl.::h v..'•-Jt�k1 cor:.flk�:. with 
ihi � i!S�ignn�t�nt �1nd �ak 

�- h�!r�by :1,:kr:"--'Nlkdgc thr!·: any \� . .-ilHu! ·foht-: srnten1em. fn�de fr� ihis <.k:dilrat1t)n i:- pun�sh:5b-k undt�r 1� U S.C ; OfH by fw� <Jr :mpdsonrni:nt :·�f 
nnt rr1nrc than five ( 5) yc�r�. m· b:)th, 

LbGAL NAlv!E OF lNVEJ'flOR 
\ ��---­

Dal�-=: �----�·.:._ .,:·.·\ }�} {\� ��:J .. 
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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, 
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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 
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Sony Corporation, Tokyo, JAPAN 
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Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/US2017/032069 05/11/2017 

which claims benefit of 62/334,704 05/11/2016 
and claims benefit of 62/400,810 09/28/2016 
and claims benefit of 62/416,499 11/02/2016 
and claims benefit of 62/442,317 01/04/2017 

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 
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Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/27/2019 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 16/099,390 

Projected Publication Date: 06/06/2019 

Non-Publication Request: No 

Early Publication Request: No 
Title 

DISTRIBUTED CONTROL IN WIRELESS SYSTEMS 

Preliminary Class 

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 
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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). 

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 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

16/099,390 

154930 
XSENSUS LLP 
200 Daingerfield Road 
Suite 201 
Alexandria, VA 22314 

Date Mai led: 03/01/2019 

FIRST NAMED INVENTOR 

Yugeswar DEENOO 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

11574US05 

INTERNATIONAL APPLICATION NO. 

PCT/US2017 /032069 
LA FILING DATE PRIORITY DATE 

05/11/2017 05/11/2016 

CONFIRMATION NO. 4717 

371 ACCEPTANCE LETTER 

1 11111111 1111 1111111111111111111111111111111111 lllill�IJ�����l�l����ll�ij�j�

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 

"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 

REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

11/06/2018 

DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 11/06/2018
• Copy of the International Search Report filed on 11/06/2018
• Preliminary Amendments filed on 11/06/2018
• Information Disclosure Statements filed on 11/06/2018
• Request for Immediate Examination filed on 11/06/2018
• U.S. Basic National Fees filed on 11/06/2018
• Assignee Statement for PGPUB filed on 11/06/2018
• Authorize Access to Search Results filed on 11/06/2018
• Specification filed on 11/06/2018
• Claims filed on 11/06/2018
• Abstracts filed on 11/06/2018
• Drawings filed on 11/06/2018
• Authorization to Permit Access filed on 11/06/2018
• Application Data Sheet (37 CFR 1.76) filed on 11/06/2018

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
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statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.495(c). 

• The name of the inventor set forth in the inventor's oath or declaration does not correspond to the name of the
inventor as established under 37 CFR 1.41 (e) or corrected under 37 CFR 1.48 for the inventor listed below.
Any request to correct or update the name of an inventor must be made in accordance with the provisions
of 37 CFR 1.48(f) and include an ADS in accordance with 37 CFR 1.76 (including markings showing the
changes) that identifies each inventor by his or her legal name and the required processing fee: Martino M

FREDA.

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

DEBORAH A THOMAS 

Telephone: (571) 272-7175 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/099,390 

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 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE 
N/A N/A N/A N/A 520 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE 
N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 40 minus 20= 20 (37 CFR 1.16(i)) 
OR X 100 = 2000 

INDEPENDENT CLAIMS 
4 minus 3 = 

1 X 460 = 460 (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 "O" in column 2. TOTAL TOTAL 4440 

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 ... = 

z Minus 
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 

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 "O" 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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MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
16099390 

Substitute for Form PTO-1360 
Applicant(s) Yugeswar DEENOO (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 

AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 51 

2 1 52 

3 1 53 

4 1 54 

5 1 55 

6 1 56 

7 1 57 

8 1 58 

9 1 59 

10 1 60 

11 1 61 

12 1 62 

13 1 63 

14 1 64 

15 1 65 

16 1 66 

17 1 67 

18 1 68 

19 1 69 

20 1 70 

21 1 71 

22 1 72 

23 1 73 

24 1 74 

25 1 75 

26 1 76 

27 1 77 

28 1 78 

29 1 79 

30 1 80 

31 1 81 

32 1 82 

33 1 83 

34 1 84 

35 1 85 

36 1 86 

37 1 87 

38 1 88 

39 1 89 

40 1 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 4 0 0 

Total 36 .J 0 .J 0 .J 
Depend 

Total 40 0 0 

Claims 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

16/099,390 

154930 
XSENSUS LLP 
200 Daingerfield Road 
Suite 201 
Alexandria, VA 22314 

FILING OR 3 71 (C) DATE 

11/06/2018 

Title:DISTRIBUTED CONTROL IN WIRELESS SYSTEMS 

Publication No.US-2019-017 4554-A 1 
Publication Date:06/06/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Yugeswar DEENOO 11574US05 

CONFIRMATION NO. 4717 

PUBLICATION NOTICE 

1 11111111 1111 1111 11111 11]�!1]!�1!�1! �! l�U] 11111 11111 11111 IIII IIII

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 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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 
https://portal.uspto.gov/pair/PublicPair. 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 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/099,390 11/06/2018 

154930 7590 

XSENSUS LLP 
200 Daingerfield Road 
Suite 201 
Alexandria, VA 22314 

02/13/2020 

FIRST NAMED INVENTOR 

Yugeswar DEENOO 

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. 

11574US05 

CONFIRMATION NO. 

4717 

EXAMINER 

OVEISSI, MANSOUR 

ART UNIT PAPER NUMBER 

2415 

NOTIFICATION DATE DELIVERY MODE 

02/13/2020 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): 

Faith.Baggett@xsensus.com 
Sandy.Miles@Xsensus.com 
anaquadocketing@Xsensus.com 

PTOL-90A (Rev. 04/07) 
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Application No. 

16/099,390 
Applicant(s) 

DEENOO etal. 

Office Action Summary Examiner 

David M OVEISSI 

Art Unit 

2415 

AIA (FITF) Status

Yes 

-- 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 2 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 )0 Responsive to communication(s) filed on 06 November 2018. 

□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ .

2a)D This action is FINAL. 2b) 0 This action is non-final. 

3)□ 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) 0 Claim(s) 1-40 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) D Claim(s) __ is/are rejected.

8) D Claim(s) __ is/are objected to.

9) 0 Claim(s) 1-40 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.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers 

10)□ The specification is objected to by the Examiner.

11 )□ The drawing(s) filed on __ is/are: a)□ accepted or b)□ 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)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)□ All b)D Some** c)□ None of the:

1.□ Certified copies of the priority documents have been received.

2.□ Certified copies of the priority documents have been received in Application No. __ .

3.□ 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) D Notice of References Cited (PTO-892)

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413)

Paper No(s)/Mail Date __ . 
4) D Other: __ .

Part of Paper No./Mail Date 20200207 
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Application/Control Number: 16/099,390 
Art Unit: 2415 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA. 

Election/Restrictions 

2. This application contains claims directed to the following patentably distinct

species of the claimed invention: 

Group I consists of claims 1-16. 

Group I consists of claims 1-16 are directed to a wireless transmit/receive unit 

(WTRU) for wireless communication (Fig. SA and Fig. 8B), comprising: 

An example of on-demand SI request in a beamformed context. 

Group II consists of claims 17-27. 

Group II consists of claims 17-29 are directed to a wireless transmit/receive unit 

(WTRU) for wireless communication (Fig. 4), comprising: 

An example of different assistance layers. In this example WTRU may reselect to 

a new cell for different assistamce. 
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Application/Control Number: 16/099,390 
Art Unit: 2415 

Group Ill consists of claims 30-40. 

Page 3 

Group Ill consists of claims 30-40 are directed to a wireless transmit/receive unit 

(WTRU) for wireless communication (Fig. 6 and Fig. 7), comprising: 

An example of non-overlapping windows for minimum SI and other Si for RACH. 

An example of overlapping windows for minimum SI and other SI for RACH. 

The species are independent or distinct because they contain non-obvious 

variations regarding techniques for resource sharing between paging response 

and random access channel messaging between UEs and radio-frequency base station. 

In addition, these species are not obvious variants of each other based on the 

current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to 

which the claims shall be restricted if no generic claim is finally held to be allowable. 

Currently, no claim appears to be generic. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species or a grouping of patentably indistinct species to be 

examined even though the requirement may be traversed (37 CFR 1.143) and (ii) 

identification of the claims encompassing the elected species or grouping of patentably 

indistinct species, including any claims subsequently added. An argument that a claim is 
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Application/Control Number: 16/099,390 
Art Unit: 2415 

allowable or that all claims are generic is considered nonresponsive unless 

accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly 

Page 4 

and specifically point out supposed errors in the election of species requirement, the 

election shall be treated as an election without traverse. Traversal must be presented at 

the time of election in order to be considered timely. Failure to timely traverse the 

requirement will result in the loss of right to petition under 37 CFR 1 .144. If claims are 

added after the election, applicant must indicate which of these claims are readable on 

the elected species or grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing them to be obvious variants or clearly admit on the record that this is the case. 

In either instance, if the examiner finds one of the species unpatentable over the prior 
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Application/Control Number: 16/099,390 
Art Unit: 2415 

Page 5 

art, the evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the 

other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the 

limitations of an allowable generic claim as provided by 37 CFR 1 .141. 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to David M OVEISSI whose telephone number is 

(571 )270-3127. The examiner can normally be reached on Monday-Friday 8Am-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffey Rutkowski can be reached on 01215. 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. 
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Application/Control Number: 16/099,390 Page 6 
Art Unit: 2415 

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. 

/MANSOUR OVEISSI/ 
Primary Examiner, Art Unit 2415 
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DOCKET NO: l 1574US05 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF 

YUGESW AR DEENOO 

SERIAL NO: 16/099,390 

FILED: 06 NOV 2018 

FOR: DISTRIBUTED CONTROL IN 
WIRELESS SYSTEMS 

EXAMINER: OVEISSI, MANSOUR 

CONFIRMATION NO.: 4717 

GROUP ART UNIT: 2415 

RESPONSE TO RESTRICTION REQUIREMENT 

COMMISSIONER FOR PA TENTS 

ALEXANDRIA, VIRGINIA 22313 

Commissioner: 

In response to the Office Action dated February 13, 2020, in which the Office issued a 

requirement under 35 USC 121 for Applicant to restrict prosecution to a single group of 

claims, Applicant respectfully elects Group I, claims 1 through 16. 

Applicant's election should in no way be construed as a disclaimer of the subject 

matter covered by the non-elected claims. Moreover, Applicant reserves the right to file one 

or more divisional, and/or continuing application(s) with claims directed to any of the subject 

matter disclosed in the subject patent application. 
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Application No. 16/099,390 
Response to Restriction Requirement 

The Commissioner is hereby authorized to charge any additional fees that may be 

required for papers being filed herewith and for which no payment is enclosed herewith, or 

credit any overpayment to Deposit Account 602325, with the EXCEPTION of deficiencies in 

fees for multiple dependent claims. 

CUSTOMER NO. 

154930 

Phone No. 571-376-6333 

Fax: 571-376-6334 

Respectfully Submitted, 

XSENSUS, L.L.P. 

/Bradley D. Lytle/ 

Bradley D. Lytle 
Attorney of Record 

Registration No. 40,073 

2 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page2 

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA. 

Election/Restrictions 

2. Claims 17-40 are withdrawn from consideration based on 03/11/2020 election of

group I claim 1-16. (see Applicant' response filed on March, 11, 2020 "In response to 

the Office Action dated February 13, 2020, in which the Office issued a requirement 

under 35 USC 121 for Applicant to restrict prosecution to a single group of claims, 

Applicant respectfully elects Group I, claims 1 through 16"). 

Status of Claims 

3. This Office Action is in response to the application filed on 03/11/2020. Claims

1 through 16 are presently pending and are presented for examination. 

Examiner's note 

4. In the event the determination of the status of the application as subject to AIA

35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, 

any correction of the statutory basis for the rejection will not be considered a new 

ground of rejection if the prior art relied upon, and the rationale supporting the rejection, 

would be the same under either status. 
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Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Page3 

Claim 10 is 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. 

Claim 10 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, because recites the limitation "wherein the downlink signal includes a 

reference signal, and the quality of the downlink signal includes a received power of a 

reference signal". It is not clear whether the "a reference signal" are the same or not. 

Claim Rejections - 35 USC § 103

6. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 

invention is not identically disclosed as set forth in section 102, if the differences between the 

claimed invention and the prior art are such that the claimed invention as a whole would have 

been obvious before the effective filing date of the claimed invention to a person having 

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 

negated by the manner in which the invention was made. 
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Claims 1-8, 11, are rejected under 35 U.S.C. 103 as being unpatentable over 

Kubotaba et al. (US 2016/0234736 A 1) further in view of Cudak et al. (US 

2015/0201368 A 1 ). 

For claim 1 Kubotaba teaches wireless transmit/receive unit (WTRU) in 

communication with a communication network (see Fig. 4 "UE 115-b (WTRU) in a 

wireless communication network"), the WTRU comprising: 

a memory (see Fig. 15 "UE Memory Module coupled to the UE processor 

Module"); 

a processor (see Fig. 15 "UE Memory Module coupled to the UE processor 

Module" and paragraph 10 "UE is configured to perform a method"), the processor 

configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network (see Fig. 7 "UE SI Request Module 740", Fig. 32 "transmitting a 

first signal, the first signal including an indication of whether system information is to be 

request by a UE (determine to request)", Fig. 37 "transmitting a request for the 

additional system information", and paragraphs 9-12 "request for system information by 

UE from the network"); and 

determine if a transmission of the one or more SI message from the 

communication network will utilize at least one beamformed communication based on 

one or more communication parameters (see paragraph 9 "transmitting SI to UE via 

unicast or narrow-band operation, paragraph 12 "obtaining information via broadband -

beam or narrow-band beam", paragraph 109 "a sync signal may specify fewer 
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parameters for transmission of MSIB or service -specific transmission request, and 

paragraph 124 "the SIBs 375, 390 may include a service-specific configuration such as 

SI parameters specifically configured to improve the service or meet service 

requirements", paragraph 128 "a parameter based on the service requirements for each 

requested service provided by a separate SI" paragraph 315 "communication 

parameters received from the base station"); and 

a transceiver (see Fig. 15 "UE Transceiver Modules" and paragraph 213 "UE 

transceiver") , the transceiver configured at least to: 

receive at least one of the one or more SI messages from the communication 

network via the at least one beamformed communication (see paragraph 85 "UE may 

listen to receive the service-specific system information", paragraph 162 "UE 115-e is 

operating using an on-demand SI mode, meaning that the UE 115-e is to transmit a 

request to receive SI"). 

Kubotaba does not explicitly teach system information based beamforming 

communication. 

However, Cudak teaches plurality of communication parameters based on 

system information types (see Fig. 9 "Master Information Block describes di-bandwidth 

parameter" and Fig. 10 "SystemlnformationBlockType1-8"). In addition, Cudak teaches 

the network send system information to the subscriber station (UE) with beamforming 

weights (parameters) (see paragraph 27, paragraph 80, paragraphs 151 and 167). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Cudak in the on demand SI request of 

Kubotaba to configure a base station to enable a subscriber station to determine the 
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best direction or beam the base station should transmit and receive to the subscriber 

station (see Cudak: paragraph 80). 

For claim 2 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

one or more communication parameters include a frequency band of the transmission, 

the processor being further configured to: 

compare the frequency band of the transmission to a predetermined threshold 

(see Cudak: paragraph 26 "frequency band comparison, for example penetration loss 

of concreter block is 10 times higher at millimeter bands as compared to transmission 

below 6 GHz" and paragraph 30 "millimeter wave transmission often use narrower 

beam widths as compared traditional cellular and millimeter wave with high capacity 

array dimensions envisioned to achieve link budgets" and paragraph 39 "the request 

waveform is compared to a threshold"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetermined threshold (see 

Cudak: paragraphs 117 "transmit a system information request message to th cluster 

(network)", paragraph 155 "transmit information request message on pre-determined to 

the network", paragraph 157 "information request could act as channel sounding signal 

to network to determine a best direction (beam) to steer the antenna array to the 

subscriber device" and Kubota: paragraph 108 "frequency for MSIB transmission 

request"). 
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For claim 3 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

one or more communication parameters include a characteristic of a downlink signal, 

the transceiver being further configured to: receive the downlink signal, the processor 

being further configured to: 

identify the characteristic of the downlink signal (see Kubota: paragraph 118 

"PDCCH"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

identified characteristic of the downlink signal (see Kubota: paragraph 117 "transmit 

MSIB transmission request based on PDCCH and narrow-beam transmission mode"). 

For claim 4 the WTRU, Kubotaba further in view of Cudak teaches wherein the 

downlink signal includes a reference signal (see Kubota: paragraph 96 "control signal is 

reference signals, control channel, etc."). 

For claim 5 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

characteristic of the downlink signal includes one or more of: a type of the reference 

signal, a s�•stom signaturn, a met signaturn, a ea.sis S0€1UOnoo, er eno er mere 

13rodofinod S0€1UOnoo numl3ors (see Kubota: paragraph 96 "control signal is reference 

signals, control channel, etc.", and paragraph 110 "sounding reference signal"). 
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For claim 6 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

type of the reference signal is a synchronization signal (see Kubota: paragraphs 109-

110 "sync signal"). 

For claim 7 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

one or more communication parameters include information provided in a broadcast 

message the transceiver being further configured to: 

receive the broadcast message, the processor being further configured to: 

identify the information in the broadcast message and determine that the 

transmission of the one or more SI messages from the communication network utilizes 

at least one beamformed communication based on the information in the broadcast 

message (see Kubota: paragraph 11 and Fig. 28 "receiving a first signal, the first signal 

including an indication of whether system information is to be requested by the UE and 

receiving via a second signal in accordance with the indication, the second signal being 

transmitted via a broadcast or broad-beam operation"). 

For claim 8 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

information provided in the broadcast message is included in at least one of: a master 

s�·stem iRf0rmati0R 13I0el< �Ml�L or a system information block (SIB), or a system 

information message (see paragraphs 7-8, 11, 13, 15, 24, 29, 83-84, "broadcast 

system information for UEs", paragraph 114 "transmit MSIB in broadcast mode"). 
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For claim 11 Kubotaba further in view of Cudak teaches the WTRU, wherein the 

processor is further configured to initiate an uplink (UL) request to the communication 

network for the one or more SI messages (see Kubotaba: Fig. 4 "MSIB transmission 

request"). 

7. Claims 9-12 and 15 are rejected under 35 U.S.C. 103 as being unpatentable over

Kubotaba et al. (US 2016/0234736 A 1) further in view of Cudak et al. (US 

2015/0201368 A1) further in view of Kubotaba et al. (US 2017/0064691 A1-hereafter 

Kubota-691 ). 

For claim 9 Kubotaba further in view of Cudak does not explicitly teach the 

WTRU, wherein the one or more communication parameters include a quality of a 

downlink signal, the transceiver being further configured to: 

However, Kubota-691 teaches "reference signal received quality (RSRQ) (see 

paragraph 47 and paragraph 54 "compare measurement results, e.g., radio quality 

(such as signal strength or other parameters)"). 

Kubotaba further in view of Cudak does not explicitly teach receive the downlink 

signal, the processor being further configured to: 

measure a quality of the downlink signal (see paragraph 47 "strongest 

measurement results :RSRP or RSRQ"): and 

Kubotaba further in view of Cudak does not explicitly teach determine that the 

transmission of the one or more SI messages from the communication network utilizes 

at least one beamformed communication based on the quality of the downlink signal 
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Page10 

information", paragraph 98 "UE performs measurements and compare the system 

information against one or more service requirements, and select a cell on which to 

camp based on the service-specific requirements and general network condition 

information as available"). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Kubotaba-691 in the combined on 

demand SI request of Cudak and Kubotaba for UE to select a cell on which to camp 

based on the service-specific requirements and general network condition information 

as available (see Kubotaba-691: paragraph 98). 

For claim 10 Kubotaba further in view of Cudak further in view of Kubotaba-691

teaches the WTRU, wherein the downlink signal includes a reference signal, and the 

quality of the downlink signal includes a received power of a reference signal (see 

Kubotaba-691: paragraph 47 "strongest measurement results :RSRP or RSRQ"). 

For claim 12 Kubotaba further in view of Cudak teaches a wireless 

transmiVreceive unit (WTRU) in communication with a communication network (as 

discussed in claim 1), the WTRU comprising: 

a memory (as discussed in claim 1 ); 

a processor, the processor configured at least to (as discussed in claim 1 ): 

determine to request one or more system information (SI) messages from the 

communication network (as discussed in claim 1 ); 
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conduct a beam sweep operation of one or more downlink (DL) beams 

Page11 

transmitted from the communication network (see Cudak: paragraph 79 "UE scans 

beams and feedback base station with best direct beam", paragraph 80 "subscriber unit 

(WTRU) performs beam sweep", Kubota-736 paragraph 47 "UE 102 scans different 

carrier frequencies of different bands for cell selection and measure the strongest RSRP 

and RSRQ"); 

identify at least one DL beam of the one or more DL beams via which to receive 

the one or more on-demand SI messages based at least in part on the beam sweep 

operation (see Kibota-736 paragraph 48 "obtaining system information based on the 

measurement information" and paragraph 49 "cell selection module 208 may direct the 

UE 102 to request system information from accessible cells within the range"); 

determine one or more uplink (UL) resources with which to communicate 

information for a WTRU reception of the one or more on-demand SI messages, the 

information for the WTRU reception including the at least one DL beam (see Kubota:

paragraph 8 "transmission of on-demand system information in a wireless 

communication" paragraph 84 "on-demand system transmission is determined to be 

either a periodic broadcast or broad-beam transmission, as an a periodic broadcast or 

broad-beam transmission, or as an aperiodic unicast or narrow-beam transmission", 

and paragraph 149 "on-demand SI and UL-frequency+ UL bandwidth (uplink resource 

determination for on-demand SI)") ; and 

initiate the request for the one or more on-demand SI messages from the 

communication network (see Kubota: paragraphs 314, 316 "instantiate SI acquisition 

module", and paragraph 87 "UE initiates an update of system information", paragraph 
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101 "UE performs an initial acquisition of SI within the coverage area 110-a of the first 

base station"); and 

a transceiver, the transceiver (as discussed in claim 1) configured at least to: 

send the request for the one or more on-demand SI messages to the 

communication network using the one or more UL resources, the request including the 

information for the WTRU reception of the one or more on-demand SI messages (see 

Kubota: Fig. 4 "MSIB transmission request 415", Fig. 6 "MSIB transmission request 

615", Fig. 32 "transmitting an indication of whether system information is to be 

requested by a UE 32-5", paragraph 30 "transmitting resources for transmitting system 

information"); and 

receive at least one of the one or more on-demand SI messages from the 

communication network via the at least one DL beam (see Kubota: paragraph 9 "UE 

receives system information via a unicast or narrow-beam operation" and Fig. 32 "3230: 

receiving on-demand SI on narrow-beam"). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Kubotaba-691 in the combined on­

demand SI request of Cudak and Kubotaba for UE to select a cell on which to camp 

based on the service-specific requirements and general network condition information 

as available (see Kubotaba-691: paragraph 98). 

For claim 15 Kubotaba further in view of Cudak further in view of Kubotaba-

691the WTRU, wherein the processor is further configured such that the request for the 

one or more on-demand SI messages is sent as part of a Random Access Channel 
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(RACH) transmission (see Kubotaba: paragraph 111 "MSIB uses random access 

channel (RACH)"). 

8. Claims 13-14 and 16 are rejected under 35 U.S.C. 103 as being unpatentable

over Kubotaba et al. (US 2016/0234736 A 1) further in view of Cudak et al. (US 

2015/0201368 A1) further in view of Kubotaba et al. (US 2017/0064691 A1-hereafter 

Kubota-691) further in view of Deng et al. (US 2019/0104549 A 1 ). 

For claim 13 Kubotaba further in view of Cudak further in view of Kubotaba-691 

does not explicitly teach the WTRU, wherein the one or more UL resources are mapped 

to the at least one DL beam. 

However, Deng teaches DL transmit beam mapped to at least one node-B UL 

received beam (see paragraphs 237-238, claim 9, and claim 23). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the filing date of claimed invention to use the teachings of Deng in the combined on­

demand system information (SI) request of Kubotaba-691, Cudak and Kubotaba to 

configure a mWTRU (UE) to each receive beamforming control word uniquely to 

receive beam index, which may facilitate receive beam scheduling (see Deng: 

paragraph 153). 

For claim 14 Kubotaba further in view of Cudak further in view of Kubotaba-691 

and further Deng the WTRU, wherein the processor is further configured such that the 

one or more UL resources are determined based on at least one of: the at least one DL 
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beam of the one or more DL beams (as discussed in claim 13), a mappiR� s@tw@@R th@ 

SR@ er mern UL rnseurn@s aR€i th@ at l@ast SR@ IJL b@am sf th@ SR@ er mern IJL b@ams, 

For claim 16 Kubotaba further in view of Cudak further in view of Kubotaba-691 

further in view of Deng the WTRU, wherein the processor is further configured such that 

the at least one DL beam of the one or more DL beams is identified based on which of 

the one or more DL beams at least one of: a syr;;iohrnr;;ii;mtieR si�Ral, a mast@r s�1st@m 

iRfermatieR bleol< (Ml�L or essential system information is received in the beam sweep 

operation (see Deng: paragraph 152 "the mWTRU may link (map) quantized 

measurement quality metric and a corresponding transmit beam identity to the applied 

beamforming control world (essential system information is received in the beam sweep 

operation)" and as discussed in claim 13). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to David M OVEISSI whose telephone number is 

(571 )270-3127. The examiner can normally be reached on Monday-Friday 8Am-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffey Rutkowski can be reached on 01215. 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 https://ppair­

my.uspto.gov/pair/PrivatePair. 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.

/MANSOUR OVEISSI/ 
Primary Examiner, Art Unit 2415 
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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.
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I I i ]BM_ TDB , I I i I 1s·26··[?2·······1s2s·a;,ei··®av<·;;;;;20i6,.,. ••••••••••••••••••••••••••••••••••••••••• :us�rG·r·usi··············
·1Ao5··················10N············1202·0

io4;i1···1I i I :usPAT; usocR; : : 108:16 I 
! ! ! iFPRS· EPO· JPO· ! ! ! ! 
l l I l ' ' ' ! i i I i I i :DERWENT· , , i i 

11 ! r����, J 1 
!527 !26 !(system information) and :us-PGPUB; :ADJ \ON !2020/04/17 !I : !communication parameter$! and on- jUSPAT; USOCR; : : 108:18 I 
I : !demand near3 ((system information) or !FPRS; EPO; JPO; ! ! I II : ls1) !DERWENT; : : I I 
I I I ]BM_ TDB I I I I 1s2ii. r2 ········· f,.i.isoggifo;;··a·;;·ei··i:>a·�ain.ete�i·1··························· :u·s·�·rGr·usi···············1A6J··················10N············ iio20Jo4/is···1I i I :usPAT; usocR; : : lo7:24 I 
! ! i iFPRS· EPO· JPO· ! ! i ! 
l i l i ' ' ' i i l I i I i :DERWENT· , , i i 

I I J I
IBM

��
B 

' 
I I J I 

!529 :354 !(WTRU or UE or terminal) nears :us-PGPUB; \ADJ \ON !2020/04/18 !
I : !(frequency band) nears parameter$! !USPAT; USOCR; ! ! 107:28 II : I !FPRS; EPO; JPO; : : I I 
! ! ! !DERWENT· ! ! ! ! 

l-l_l_l1BM_TDs_
'
-I_I-

I
_I

!530 !S !(WTRU or UE or terminal) nears :us-PGPUB; :ADJ !ON !2020/04/18 !I ! !(frequency band) nears parameter$! !USPAT; USOCR; : : 107:29 I I : lnearS threshold jFPRS; EPO; JPO; : : I I 
_l .......... i ............ l ............................................................................................... l ........................................ i .......................... i ................... 1 ............................. 1 
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!DERWENT; i i I I 
!IBM TDB i i I I 

1531 !199 l(WTRU or UE or terminal) nears :u5-;GPUB; ADJ :ON i2020/04/18 i 
I : !(frequency band) nears threshold jU5PAT; U5OCR; : : 107:30 I 
! i i iFPR5· EPO· JPO· ! ! i ! 
i : I : 1 1 1 

: : I l 
i ! i DERWENT· I I i i 

i I I J
BM_ TDB , I I I i 

1532 !21 i(WTRU or UE or terminal) nears jU5-PGPUB; jADJ jON 12020/04/18 I 
I : !(frequency band) nears threshold and ( !U5PAT; U5OCR; ! ! 107:31 I I ! lbeam or beamformed) !FPR5; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

11 J ]
BM_ TDB ' I I J I 

!533 :S !(WTRU or UE or terminal) nears \U5-PGPUB; :ADJ \ON !2020/04/18 !
I : !(frequency band) nears threshold with ( jU5PAT; U5OCR; : : 107:52 I 
I : !beam or beamformed) !FPR5; EPO; JPO; ! ! I I 
! i ! !DERWENT· ! ! ! ! 

I I i ]BM_ TDB , I I i I is':34 •• r�fr······· 1cw+Rij·o;··uE·o·;··t e·;�·
i
·�·a·6·;;th························ :us�rG·r·usi··············· :Ao5·················· :oN············ 12fr2_.oio4;is···1

I : ic(frequency or band) nears threshold) !U5PAT; U5OCR; : : lo7:53 I I ! lwith ( beam or beamformed) !FPR5; EPO; JPO; : : I I 
! i ! !DERWENT· i i ! ! 

11 ! r����, J 1 
!535 :o !(WTRU or UE or terminal) with [U5-PGPUB; :ADJ [ON !2020/04/18 !
I : !((frequency or band) nears threshold) jU5PAT; U5OCR; : : 107:53 I 
I : !with ( beam or beamformed) with !FPR5; EPO; JPO; ! ! I II : lmessage !DERWENT; : : I I 
I I I ]

BM_ TDB I I I I is�iis •• ra········· kmR·u·o·;··uE··o·;··te·;·�;�a·i)·;ih························ :u·s·�·rGr·usi···············1A6J··················10N············ iio20Jo4/is···1

I i ic(frequency or band) nears threshold) !U5PAT; U5OCR; : : lo7:54 I I : lwith ( beam or beamformed) with jFPR5; EPO; JPO; : : I I I : !packet :DERWENT; : : I I 
! .......... ! ........... .J.. ........................................................................................... .!.1.��.����··················· ! ........................... ! .................. .1.. ........................... 1 
!537 :o !(WTRU or UE or terminal) with jU5-PGPUB; [ADJ [ON !2020/04/18 !
I : !((frequency or band) nears threshold) !U5PAT; U5OCR; ! ! 107:54 I
I : lwith ( beam or beamformed) with page !FPR5; EPO; JPO; : : I I 
! ! ! !DERWENT· ! ! ! ! 

l-l_l_l1BM_TDB
-
'-I_I-I_I

!538 !41 !(WTRU or UE or terminal) with [U5-PGPUB; :ADJ [ON !2020/04/18 !
I ! !((frequency or band) nears threshold) !U5PAT; U5OCR; : : 107:54 I I : lwith ( beam or beamformed) jFPR5; EPO; JPO; : : I I 
_l .......... i ............ l ............................................................................................... l ........................................ i .......................... i ................... 1 ............................. 1
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!DERWENT; i i I I 
!IBM TDB i i I I 

1539 • !20 """ 1538 and"@ay<"2017""""""""""""""""""""""":us-;GPUB; """""""ADJ"""""""'" :ON """'"" i2020/04/18 ·i
I : I jUSPAT; USOCR; : : 107:54 I 
! i i iFPRS· EPO· JPO· ! ! i ! i : I : 1 1 1 

: : I l i ! i DERWENT· I I i i 

i I I JBM_ TDB , I I I i 
1540 )3 IS38 and @ay<"2017" and (downlink or jUS-PGPUB; jADJ jON 12020/04/18 I 
I : IDL) !USPAT; USOCR; i i 107:59 I 
I i I !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

11 J ]
BM_ TDB ' 

I I J I 
!541 J3 !538 and @ay<"2017" and (downlink or :us-PGPUB; :ADJ \ON !2020/04/18 !
I : IDL) and reference jUSPAT; USOCR; : : 108:00 I 
! ! i iFPRS· EPO· JPO· ! ! i ! i : I : ' ' ' : : I l i I i DERWENT· : : i i 

I I i ]BM_ TDB , I I i I 1s·42·· r1·········· 1;;20i6623473·6·,-,-:ei1ei·.··a�ei···c'csvste�·················· :us�rG·r·usi···············iAo5··················10N············ 12fr2_.oio4;20···1
I : linformation) or SI or MSIB or SIB) same !USPAT; USOCR; : : lo7:27 I 
I ! ltransceiver$1 !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· i i ! ! 

ls43 j !"20i6023 47:iii:did: and iiSYstem
1
:�;;;s: ADJ ON !2020;041201

I : linformation) or SI or MSIB or SIB) same jUSPAT; USOCR; : : 107:30 I 
I : ltransceiver$1 same receiv$5 !FPRS; EPO; JPO; ! ! I I 
! ! ! !DERWENT· ! ! ! ! 

I I i ]BM_ TDB , I I i I !544 •• :i········· f;i'oi6623473 6;;:eiiei·:··a·�d··uE··�·ea�S················ :u·s·�·PGP.UB;···············:A6J··················:oN············ iio26j
64/20···1 

I i lreceives !USPAT; USOCR; : : lo7:31 I 
! ! i iFPRS· EPO· JPO· ! ! i ! 
l i l i ' ' ' i i l I i I i :DERWENT· , , i i 

I I I I
IBM

�Tl)
B 

' 

I I J I 
1545 ) I"20160234736".did. and UE nears jUS-PGPUB; !ADJ !ON 12020/04/20 I 
I : !receives nears beam$5 !USPAT; USOCR; ! ! 107:39 I 
I : I !FPRS; EPO; JPO; : : I I 
! ! ! !DERWENT· ! ! ! ! 

l-l_l_l1BM_TDB
-

'
-I_I-I_I

!546 jl !"20150201368".did. and (system :us-PGPUB; :ADJ [ON !2020/04/20 !
I ! linformation) nears beamform$5 jUSPAT; USOCR; : : 107:51 I 
! i i iFPRS· EPO· JPO· ! ! i ! 
_; .......... : ............ l ............................................................................................... : ............ ' ........... ' ........... ' .. : ........................... : ................... l .............................. l 
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!DERWENT; i i I I 
!IBM TDB i i I I 

1547 !24 !(system information) nears :u5-;GPUB; ADJ :ON i2020/04/20 i I ! lbeamformed !U5PAT; U5OCR; : : 107:52 I
! i i iFPR5· EPO· JPO· ! ! i ! i : I : 1 1 1 

: : I l i ! i DERWENT· I I i i 

i I I JBM_ TDB , I I I 
i 

1548 !313 !system information with (frequency or jU5-PGPUB; jADJ jON 12020/04/20 I 
I ! !band) with threshold !U5PAT; U5OCR; i i 109:16 I 
I i I !FPR5; EPO; JPO; : : I I
! i ! !DERWENT· ! ! ! !

i ........... , ............ I .............................................................................................. ,
IBM_ TDB

··
,
··············· '··························· '··················· 1 ............................. 1 

1549 !28 !system information with (frequency or !U5-PGPUB; !ADJ !ON 12020/04/20 I 
I : lband) with threshold with exceed$3 jU5PAT; U5OCR; : : 109:17 I
! ! i iFPR5· EPO· JPO· ! ! i ! i : I : ' ' ' : : I l i I i DERWENT· : : i i 
I I i 

]BM_ TDB , I I i I 1s·sa·· :6········· 1ct;a·�·s�i··o·�··se�ei·)·aeii3··csvste�······················ :us�rG·r·usi··············· :Ao5·················· :oN············ 12fr2_.oio4;20···1

I : linformation) with (frequency or band) !U5PAT; U5OCR; : : lo9:20 I 
I ! lwith threshold with exceed$3 !FPR5; EPO; JPO; : : I I 
! i ! !DERWENT· i i ! !

11 ! r����, J 1 
!551 :33 !(transmit or send) adj3 (system \U5-PGPUB; :ADJ \ON !2020/04/20 !
I : !information) and (frequency or band) jU5PAT; U5OCR; : : 109:21 I
I : !nears threshold nears exceed$3 !FPR5; EPO; JPO; ! ! I I
! ! ! !DERWENT· ! ! ! ! 

I I 
i

]BM_ TDB , I I i I is s·i'· :6········· rff;a·�·s�i·o � ·se·�ei ) •• aeii3··csvste�······················ :u·s·�·rGr·usi···············1A6J··················10N············ iio20Jo4/20···1

I ! linformation) adj3 ( frequency or !U5PAT; U5OCR; : : lo9:24 I 
I : !channel or band) and (frequency or jFPR5; EPO; JPO; : : I I 
I : lband) nears threshold nears exceed$3 :DERWENT; : : I I 
! .......... ! ........... .J.. ........................................................................................... .!.1.��.����··················· ! ........................... ! .................. .1.. ........................... 1 
!553 \465 !(transmit or send) adj3 (system \U5-PGPUB; \ADJ \ON !2020/04/20 !
I : !information) adj3 ( frequency or !U5PAT; U5OCR; ! ! 109:24 I
I : !channel or band) !FPR5; EPO; JPO; : : I I
! ! ! !DERWENT· ! ! ! !

l-l_l_l1BM_TDB-
'
-I_I-I_I

!554 !2 !(transmit or send) adj3 (system \U5-PGPUB; :ADJ !ON !2020/04/20 !
I ! linformation) adj3 ( frequency or !U5PAT; U5OCR; : : 109:25 I
! i i iFPR5· EPO· JPO· ! ! i ! 
_; .......... : ............ l ............................................................................................... : ............ ' ........... ' ........... ' .. : ........................... : ................... l .............................. l 
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!channel or band) adj3 (threshold or !DERWENT; ! ! I I 
I level) !IBM_ TDB : : I I 

lsss !2 ictransmit or send) adj3 (system :us-PGPUB; ADJ :ON i2020/04/20 i 
I ! linformation request) adj3 ( frequency or !USPAT; USOCR; : : 109:44 I 
I : !channel or band) jFPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

i I I JBM_ TDB , I I I i 
1556 )0 !(transmit or send) adj3 (system jUS-PGPUB; jADJ jON 12020/04/20 I 
I : !information request) adj3 ( frequency or !USPAT; USOCR; ! ! 109:45 I 
I ! !channel or band or cell or carrier) !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

11 J ]
BM_ TDB ' I I J I 

!557 A !(transmit or send) adj3 (system :us-PGPUB; :ADJ \ON !2020/04/20 !
I : !information request) adj3 ( frequency or jUSPAT; USOCR; : : 109:49 I 
I : !channel or band or cell or carrier) and jFPRS; EPO; JPO; : : I I 
I : !threshold !DERWENT; ! ! I I 
I I I ]BM_ TDB I I I I 
1s·ss·· r1·········· 1;;2oiG623473·6·,-,-:ei1ei·.··a�ei···c'csvste�·················· :us�rG·r·usi···············iAo5··················10N············ 12fr2_.oio4;20···1
I : linformation) or SI or MSIB or SIB) same !USPAT; USOCR; : : 110:20 I I ! i(downlink or DL) !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· i i ! ! 

lssg j !"20i602347:iii:did: and iiSYstem 
1:�;;;s: ADJ ON !2020;041201

I : !information) or SI or MSIB or SIB) same jUSPAT; USOCR; : : 110:57 I 
I : !(broadcast) !FPRS; EPO; JPO; ! ! I I 
! ! ! !DERWENT· ! ! ! ! 

i I i ]BM_ TDB , I I i I 
is 66. :i········· f,.i'oiG623473 6,.,.:eiiei·:··a·�ei ··frsvste·�················· :u·s·�·rGr·usi···············1A6

J··················10N············ iio26J64/20···1
I ! linformation) or SI or MSIB or SIB) !USPAT; USOCR; : : 111:02 I 
I : lnearS (broadcast) jFPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

I I ! I
IBM

�Tl)
B ' I I J I 

!561 }55 ion-demand nears ((system information) :us-PGPUB; \ADJ \ON !2020/04/20 !
I : lor SI) !USPAT; USOCR; ! ! 111:37 I 
I : I !FPRS; EPO; JPO; : : I I 
! ! ! !DERWENT· ! ! ! ! 

l-l_l_l1BM_TDB
-
'-I_I-I_I

!562 !253 !on-demand nears ((system information) :us-PGPUB; :ADJ !ON !2020/04/20 !
I ! lor SI) and reference signal jUSPAT; USOCR; : : 111:37 I 
! i i iFPRS· EPO· JPO· ! ! i ! 
_; .......... : ............ l ............................................................................................... : ............ ' ........... ' ........... ' .. : ........................... : ................... l .............................. l 
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!DERWENT; i i I I 
!IBM TDB i i I I 

1563 !136 Ion-demand nears ((system information) ius-;GPUB; ADJ :ON i2020/04/20 i 
I ! lor SI) and reference signal and !USPAT; USOCR; : : 111:38 I I : imeasur$5 with quality jFPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

i I I JBM_ TDB , I I I i 
!564 !9 1563 and @ay< ="2016" ius-PGPUB; !ADJ !ON 12020/04/20 ! I : I !USPAT; USOCR; : : 111:46 I I i I !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

11 J ]
BM_ TDB ' I I J I 

!565 J !"20160234736".did. and ((system :us-PGPUB; :ADJ [ON !2020/04/20 !I : !information) or SI or MSIB or SIB) same jUSPAT; USOCR; : : 112:26 I
I : !(uplink or UL) !FPRS; EPO; JPO; ! ! I I 
! i ! !DERWENT· ! ! ! ! 

I I i ]BM_ TDB , I I i I is.66 •• :6········· 1;;20i6623473·is·,-,-:ei1ei·.··a�ei···c'csvste�·················· :us�rG·r·usi···············iAo5··················10N············ 12fr2_.oio4;20···1
I : linformation) or SI or MSIB or SIB) same !USPAT; USOCR; : : 112:28 I I ! !(uplink or UL) same request$! !FPRS; EPO; JPO; : : I I 
! i ! !DERWENT· i i ! ! 

ls67j !"20i60234736":did: and iiSYstem 
1

:�;;;s: ADJ ON !2020;041201
I : !information) or SI or MSIB or SIB) same jUSPAT; USOCR; : : 113:47 I 
I : !beam !FPRS; EPO; JPO; ! ! I I 
! ! ! !DERWENT· ! ! ! ! 

I I i ]BM_ TDB , I I i I isGii. :6········· f,.i'oi60234136,.,.:eiiei·:··a·�ei ··frsvste·�················· :u·s·�·rGr·usi···············1A6J··················10N············ iio20J
o4/20···1 

I ! linformation) or SI or MSIB or SIB) !USPAT; USOCR; : : 113:57 I I : lnearS (uplink or UL) jFPRS; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

I I I I
IBM

�Tl)
B ' I I J I 

1569 ) I"20160234736".did. and ((system jUS-PGPUB; !ADJ !ON !2020/04/20 I
I : !information) or SI or MSIB or SIB) with !USPAT; USOCR; ! 113:57 I
I : i(uplink or UL) !FPRS; EPO; JPO; : : I I 
! ! ! !DERWENT· ! ! ! ! 

l-l_l_l1BM_TDB
-
'-I_I-I_I

!570 J !"20160234736".did. and (uplink or UL) :us-PGPUB; :ADJ [ON !2020/04/20 !
I : I jUSPAT; USOCR; : : 114:51 I 
! i i iFPRS· EPO· JPO· ! ! i ! 
_; .......... : ............ l ............................................................................................... : ............ ' ........... ' ........... ' .. : ........................... : ................... l .............................. l 
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!DERWENT; i i I I 
!IBM TDB i i I I 

1571 !1 I"20160234736".did. and (on-demand or :u5-;GPUB; ADJ :ON i2020/04/20 i 
I : !request) with (uplink or UL) jU5PAT; U5OCR; : : 114:51 I 
! i i iFPR5· EPO· JPO· ! ! i ! i : I : 1 1 1 : : I l 
i ! i DERWENT· I I i i 

i I I JBM_ TDB , I I I i 
1572 !2113 !(downlink or DL) nears mapped nears jU5-PGPUB; jADJ jON 12020/04/20 I 
I : !(uplink or UL) !U5PAT; U5OCR; ! ! 116:25 I 
I i I !FPR5; EPO; JPO; : : I I 
! i ! !DERWENT· ! ! ! ! 

11 J ]BM_ TDB ' I I J I 
!573 :22 !((downlink or DL) adj3 beam) nears \U5-PGPUB; :ADJ \ON !2020/04/20 !
I : !mapped nears (uplink or UL) jU5PAT; U5OCR; : : 116:26 I 
! ! i iFPR5· EPO· JPO· ! ! i ! i : I : ' ' ' : : I l i I i DERWENT· : : i i 

.1 .......... 1 ............ i ............................................................................................... ,
IBM_ TDB 

.. 

' 

···············'···························'···················i······························I

4/21/2020 7:42:57 AM 
C: \ Users \doveissi \Documents \EAST\ Workspaces\ 16099390-VERl.wsp 
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IN THE CLAIMS 

Please amend the claims as follows: 

1. (Currently Amended) A wireless transmit/receive unit (WTRU) in communication

with a communication network, the WTRU comprising: 

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network; and 

determine [[if]] whether a transmission of the one or more SI message from 

the communication network will utilize at least one beamformed communication or a 

non-beamformed communication based on one or more communication parameters; 

and 

a transceiver, the transceiver configured at least to: 

receive at least one of the one or more SI messages from the communication 

network via the at least one beamformed communication or the non-beamformed 

communication. 

2. (Original) The WTRU of claim 1, wherein the one or more communication

parameters include a frequency band of the transmission, the processor being further 

configured to: 

compare the frequency band of the transmission to a predetermined threshold; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetermined threshold. 
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3. (Original) The WTRU of claim 1, wherein the one or more communication

parameters include a characteristic of a downlink signal, the transceiver being further 

configured to: 

signal. 

receive the downlink signal, 

the processor being further configured to: 

identify the characteristic of the downlink signal; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on 

the identified characteristic of the downlink signal. 

4. (Original) The WTRU of claim 3, wherein the downlink signal includes a reference

5. (Original) The WTRU of claim 4, wherein the characteristic of the downlink signal

includes one or more of: a type of the reference signal, a system signature, a root signature, a 

basis sequence, or one or more predefined sequence numbers. 

6. (Original) The WTRU of claim 5, wherein the type of the reference signal is a

synchronization signal. 

7. (Original) The WTRU of claim 1, wherein the one or more communication

parameters include information provided in a broadcast message, the transceiver being further 

configured to: 

receive the broadcast message, 
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the processor being further configured to: 

identify the information in the broadcast message; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on 

the information in the broadcast message. 

8. (Original) The WTRU of claim 7, wherein the information provided in the

broadcast message is included in at least one of: a master system information block (MIB), or 

a system information block (SIB), or a system information message. 

9. (Original) The WTRU of claim 1, wherein the one or more communication

parameters include a quality of a downlink signal, the transceiver being further configured to: 

receive the downlink signal, 

the processor being further configured to: 

measure a quality of the downlink signal; and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on 

the quality of the downlink signal being below a predetermined threshold. 

10. (Currently Amended) The WTRU of claim 9, wherein the downlink signal

includes a reference signal, and the quality of the downlink signal includes a received power 

of [[a]] the reference signal. 
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11. (Original) The WTRU of claim 1, wherein the processor is further configured to

initiate an uplink (UL) request to the communication network for the one or more SI 

messages. 

12. (Currently Amended) A wireless transmit/receive unit (WTRU) in communication

with a communication network, the WTRU comprising: 

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network; 

conduct a beam sweep operation of one or more downlink (DL) beams 

transmitted from the communication network; 

identify at least one DL beam of the one or more DL beams via which to 

receive the one or more on-demand SI messages based at least in part on the beam 

sweep operation; 

determine one or more uplink (UL) resources with which to communicate 

information for a WTRU reception of the one or more on-demand SI messages based 

on the requested one or more on-demand SI messages, the information for the WTRU 

reception including the at least one DL beam; and 

initiate the request for the one or more on-demand SI messages from the 

communication network; and 

a transceiver, the transceiver configured at least to: 

send the request for the one or more on-demand SI messages to the 

communication network using the one or more UL resources, the request including 
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the information for the WTRU reception of the one or more on-demand SI messages; 

and 

receive at least one of the one or more on-demand SI messages from the 

communication network via the at least one DL beam 

13. (Original) The WTRU of claim 12, wherein the one or more UL resources are

mapped to the at least one DL beam 

14. (Currently Amended) The WTRU of claim 12, wherein the processor is further

configured such that the one or more UL resources are determined further based on at least 

one of: the at least one DL beam of the one or more DL beams, or a mapping between the one 

or more UL resources and the at least one DL beam of the one or more DL beams, or the 

requested one or more on demand 81 messages
.,_ 

15. (Original) The WTRU of claim 12, wherein the processor is further configured

such that the request for the one or more on-demand SI messages is sent as part of a Random 

Access Channel (RACH) transmission. 

16. (Original) The WTRU of claim 12, wherein the processor is further configured

such that the at least one DL beam of the one or more DL beams is identified based on which 

of the one or more DL beams at least one of: a synchronization signal, a master system 

information block (MIB), or essential system information is received in the beam sweep 

operation. 
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17. (Withdrawn) A wireless transmit/receive unit (WTRU) in communication with a

communication network, the WTRU comprising: a memory; a transceiver, the transceiver 

configured at least to: receive system information (SI) from the communication network at a 

first-time instance; and a processor, the processor configured at least to: determine a first­

reference identifier (ID) that corresponds to at least some of the SI of the first-time instance; 

determine a first-value identifier (ID) that corresponds to the at least some of the SI of the 

first-time instance; associate at least one of: the first-reference ID, or the first-value ID with 

the at least some of the SI of the first-time instance; utilize the at least some of the SI of the 

first-time instance in communication with the communication network; search the memory 

for stored SI of a previous-time instance that is associated with the same first-reference ID of 

the at least some of the SI of the first-time instance; store the at least some of the SI of the 

first-time instance upon no stored SI of the previous-time instance associated with the same 

first-reference ID being found; and replace stored SI of the previous-time instance associated 

with the same first-reference ID with the at least some of the SI of the first-time instance 

upon a value ID associated with the stored SI of the previous-time instance associated with 

the same first-reference ID being different from the first-value ID. 

18. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to interpret that the value ID associated with the stored SI of the previous-time instance 

associated with the same first-reference ID being different from the first-value ID 

corresponds the at least some of the SI of the first-time instance being more current than the 

stored SI of the previous-time instance. 
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19. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to recognize that the first-reference ID corresponds to at least one of: a first-spatial area, or a 

first-temporal interval. 

20. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to determine the first-reference ID by identifying the first-reference ID as communicated 

from the communication network via at least one of: a broadcast message, or dedicated 

signaling. 

21. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to determine the first-value ID by identifying a part of the first-reference ID that represents 

the first-value ID.

22. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to determine the first-value ID by identifying the first-value ID as communicated from the 

communication network via at least one of: a broadcast message, or dedicated signaling. 

23. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to determine the first-reference ID by deriving the first-reference ID based on one or more 

characteristics associated with one or more downlink (DL) transmissions. 

24. (Withdrawn) The WTRU of claim 23, wherein the processor is further configured

to determine the first-value ID by identifying the first-value ID as expressly communicated 

from the communication network via at least one of: a broadcast message, or dedicated 

signaling. 
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25. (Withdrawn) The WTRU of claim 17, wherein the at least some of the SI of the

first-time instance is at least one of: essential SI, minimum SI message, or on-demand SI. 

26. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

such that to replace the stored SI of the previous-time instance associated with the same first­

reference ID with the at least some of the SI of the first-time instance includes the processor 

being configured to: delete from the memory the stored SI of the previous-time instance 

associated with the same first-reference ID; and store in the memory the at least some of the 

SI of the first-time instance. 

27. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

such that to replace the stored SI of the previous-time instance associated with the same first­

reference ID with the at least some of the SI of the first-time instance includes the processor 

being configured to: overwrite in the memory the stored SI of the previous-time instance 

associated with the same first-reference ID with the at least some of the SI of the first-time 

instance. 

28. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to: detect that a second-reference ID is being communicated by the communication network 

in lieu of the first-reference ID; search the memory for stored SI of a previous-time instance 

that is associated with the second-reference ID; utilize the SI of the previous-time instance 

that is associated with the second-reference ID upon the SI of the previous-time instance that 

is associated with the second-reference ID being found; and obtain updated SI from the 
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communication network upon the SI of the previous-time instance that is associated with the 

second-reference ID not being found. 

29. (Withdrawn) The WTRU of claim 22, wherein the processor is further configured

to: detect that a second-reference ID is being communicated by the communication network 

in lieu of the first-reference ID; detect that a second-value ID is being communicated by the 

communication network in lieu of the first-value ID; search the memory for stored SI of a 

previous-time instance that is associated with the second-reference ID and the second-value 

ID; utilize the SI of the previous-time instance that is associated with the second-reference ID 

and the second-value ID upon the SI of the previous-time instance that is associated with the 

second-reference ID and second-value ID being found; and obtain updated SI from the 

communication network upon the SI of the previous-time instance that is associated with the 

second-reference ID and the second-value ID not being found. 

30. (Withdrawn) A wireless transmit/receive unit (WTRU) in communication with a

communication network, the WTRU comprising: a memory; a processor, the processor 

configured at least to: determine to request other system information (other-SI) from the 

communication network; initiate the request for the other-SI from the communication 

network as part of a Random Access Channel (RACH) procedure; and a transceiver, the 

transceiver configured at least to: transmit a RACH signal, the RACH signal including the 

request for the other-SI in a random access preamble of the RACH signal, the processor being 

further configured to: monitor for a message that includes a minimum SI from the 

communication network for a predetermined period of time following the transmission of the 

RACH signal; determine if the requested other-SI is included in the message that includes the 

minimum SI upon a detection of the message that includes the minimum SI; and initiate one 
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or more retransmissions of the RACH signal upon at least one of: the message that includes 

the minimum SI not being detected, or the other-SI is determined to not be included in a 

detected message that includes the minimum SI. 

31. (Withdrawn) The WTRU of claim 30, wherein the processor is further configured

such that the predetermined period of time occurs within a random access response time 

window. 

32. (Withdrawn) The WTRU of claim 31, wherein the processor is further configured

to monitor for a predefined identifier in a control channel within the random access response 

time window. 

33. (Withdrawn) The WTRU of claim 32, wherein the processor is further configured

such that the predefined identifier is specific to the request of the other-SI. 

34. (Withdrawn) The WTRU of claim 32, wherein the processor is further configured

such that the predefined identifier is a Radio Network Temporary Identifier (RNTI). 

35. (Withdrawn) The WTRU of claim 31, wherein the processor is further configured

such that the message that includes the minimum SI is at least one of: one or more random 

access response messages, the processor being further configured to process the at least one 

of the one or more random access response messages within the random access response time 

window. 
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36. (Withdrawn) The WTRU of claim 35, wherein a format of the at least one of the

one or more random access response messages is specific to the request for the other-SI. 

37. (Withdrawn) The WTRU of claim 30, wherein the processor is further configured

to initiate a power ramping of the random access preamble in the one or more 

retransmissions. 

38. (Withdrawn) The WTRU of claim 30, wherein the processor is further configured

to initiate the one or more retransmissions of the RACH signal upon at least one of: no 

response to the RACH signal being detected in the predetermined period of time; or a limit of 

a preamble counter associated with the RACH signal not being reached. 

39. (Withdrawn) The WTRU of claim 30, wherein the processor is further configured

such that the message that includes the minimum SI is at least one of: a random access 

response message that corresponds to the random access preamble of the RACH signal, or a 

random access response message that does not correspond to the random access preamble of 

the RACH signal. 

40. (Withdrawn) The WTRU of claim 30, wherein at least one of the one or more

retransmissions have been initiated by the processor, the processor being further configured 

to: cease an initiation of any further retransmissions of the one or more retransmissions upon: 

a detection of the message that includes the minimum SI; and a determination that the 

requested other-SI is included in the detected message that includes the minimum SI. 

12 

IPR2022-00468 
Apple EX1016 Page 541



Application No. 16/099,390 

Reply to Office Action of April 23, 2020 

REMARKS/ ARGUMENTS 

Favorable reconsideration of this application, as presently amended and in light of the 

following discussion, is respectfully requested. 

Claims 1-40 are pending in the present application, of which Claims 17-40 are 

withdrawn from consideration. Claims 1, 10, 12, and 14 are amended by the present 

amendment. No new matter is presented. 

In the Office Action: 

Claim 10 is 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. 

Claims 1-8 and 11 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubota et al. (US 2016/0234736 Al) further in view of Cudak et al. (US 2015/0201368 Al). 

Claims 9-12 and 15 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubota et al. (US 2016/0234736 Al) further in view of Cudak et al. (US 2015/0201368 Al) 

further in view of Kubota et al. (US 2017/0064691 Al-hereafter Kubota-691). 

Claims 13-14 and 16 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubota et al. (US 2016/0234736 Al) further in view of Cudak et al. (US 2015/0201368 Al) 

further in view of Kubota et al. (US 2017/0064691 Al-hereafter Kubota-691) further in view 

of Deng et al. (US 2019/0104549 Al). 

In response, it is respectfully submitted that the present Amendment overcomes the 

rejection under 35 U.S.C. § l 12(b). Accordingly, reconsideration and withdrawal of that 

ground of rejection are respectfully solicited. 

It is further submitted that the present claimed invention would not have been obvious 

over the applied art. Present Claim 1 recites, inter alia, 
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determine whether a transmission of the one or more SI 

message from the communication network will utilize at least 
one beamformed communication or a non-beamformed 
communication based on one or more communication 
parameters .... 

The Office Action acknowledges that Kubota does not explicitly teach system 

information based beamforming communication. In fact, Kubota uses broad-beam or narrow­

beam operation based on a different consideration: 

[0246] In general, a broad-beam or broadcast operation 
offers better efficiency in situations where there are many UEs 
115 attempting to acquire SI, while a narrow-beam or unicast 
operation offers better efficiency in situations where there are a 
smaller number of UEs 115 attempting to acquire SI. 

To overcome the acknowledged deficiency, the Office Action applies Cudak. 

However, Cudak does not teach or suggest determining whether a transmission of the one or 

more SI message from the communication network will utilize at least one beamf ormed 

communication or a non-beamformed communication based on one or more communication 

parameters. Instead, the swept beacon and beamforming seem to be performed regardless: 

[0151] In accordance with the exemplary embodiments, 
the steps of cell selection which some or all may be applied 
using the swept beacon procedure are as follows: [0152] a 
subscriber station will detect the Swept Beacon and identify the 
presence of a cluster; [0153] each beacon instance should 
identify the cluster with a cluster ID; [0154] the broadcast 
message contains the identity of the cluster; [0155] the 
subscriber station transmits a system information request 
message to the cluster, this would be transmitted in a pre­
determined contention slot and be known apriori by the 
subscriber station; [0156] optionally, the location could be 
specified in the Swept Beacon; [0157] the information request 
could act as a channel sounding signal to the cluster (e.g., to 
determine a best direction to steer the antenna array to the 
subscriber device); [0158] alternatively, the access point could 
sweep through receive weights while the subscriber station 
repeated its access request; [0159] access points in the cluster 
would detect the System Information Request; [0160] one or 
more Access Points may detect the System Information 
Request [0161] the access points may collaborate to determine 
which access point has the best path to the subscriber station; 
[0162] the cluster would send the system information to the 
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subscriber station with the beamforming weights; [0163] 

multiple Access Points may be simultaneously respond to the 
system information request; [0164] once the system 
information is received by the subscriber station, it may 
proceed with further aspects of the access protocol such RACH, 

UL Grants & RRC Connect Requests; [0165] one or more 
Access Points may detect the System Information Request; 
[0166] the Access Points may collaborate to determine which 
[0167] Access Point has the best path to the subscriber station; 
[0168] the cluster would send the system information to the 
subscriber station with the beamforming weights; [0169] again, 

multiple Access Points may be simultaneously respond to the 

system information request; and [0170] once the system 
information is received by the subscriber station, it may 
proceed with further aspects of the access protocol such RACH, 

UL Grants & RRC Connect Requests 

Thus, Cudak would not have cured the acknowledged deficiency of Kubota. 

Present Claim 12 recites, inter alia, 

determine one or more uplink (UL) resources with 

which to communicate information for a WTRU reception of 
the one or more on-demand SI messages based on the requested 
one or more on-demand SI messages, the information for the 
WTRU reception including the at least one DL beam .... 

With regard to at least one of: the at least one DL beam of the one or more DL beams, 

or a mapping between the one or more UL resources and the at least one DL beam of the one 

or more DL beams, or the requested one or more on-demand SI messages, as previously 

recited in Claim 14, the Office Action apparently acknowledges that none of Kubota, Cudak, 

and Kubota-691 teaches such features but instead applies Deng. Deng appears to describe that 

something is done with mapping: 

[0227] For a downlink transmit beam, the downlink 
transmit beam linkage and/or mapping to uplink receive beam 
may be one to one, one-to-many, or many-to-one. Different 
downlink transmit beams may have different types of mapping, 

for example, one beam may have a one-to-one mapping while 
another may have a one-to-many mapping. 

However, Deng is silent with regard to determining one or more uplink (UL) 

resources with which to communicate information for a WTRU reception of the one or more 
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on-demand SI messages based on the requested one or more on-demand SI messages. Thus, 

Deng would not have cured the apparently acknowledged deficiencies of the other applied 

art. 

Thus, no combination of the applied art would have taught, suggested, resulted in, or 

otherwise rendered obvious the present claimed invention. Accordingly, reconsideration and 

withdrawal of all such grounds of rejection are respectfully solicited. 

Consequently, no further issues are believed to be outstanding in the present 

application, and the present application is believed to be in condition for formal allowance. 

Therefore, a Notice of Allowance is earnestly solicited. 

Should the Examiner deem that any further action is necessary to place this 

application in form for allowance, the Examiner is encouraged to contact the undersigned 

representative at the below listed telephone number. 

Customer No. 154930 

Xsensus LLP 

200 Daingerfield Rd, Suite 201 

Alexandria, VA 22314 

16 

Respectfully Submitted, 

XSENSUS, L.L.P. 

/david j edmondson/ 

David J. Edmondson 

Attorney of Record 

Registration No. 35,126 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-16 have been considered but are

moot because the arguments do not apply to any of the references being used in the 

current rejection. 

Election/Restrictions 

3. Claims 17-40 are withdrawn from consideration based on 03/11/2020 election of

group I claim 1-16. (see Applicant' response filed on March, 11, 2020 "In response to 

the Office Action dated February 13, 2020, in which the Office issued a requirement 

under 35 USC 121 for Applicant to restrict prosecution to a single group of claims, 

Applicant respectfully elects Group I, claims 1 through 16"). 

Status of Claims 

4. This Office Action is in response to the application filed on 07/20/2020. Claims

1 through 16 are presently pending and are presented for examination. 

Examiner's note I 

5. In the event the determination of the status of the application as subject to AIA

35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, 
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ground of rejection if the prior art relied upon, and the rationale supporting the rejection, 

would be the same under either status. 

Examiner's note II 

6. Claims 17-40 must be cancelled in next applicant response when the claims will

be in condition for allowance. 

Claim Rejections - 35 USC § 103

7. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 

invention is not identically disclosed as set forth in section 102, if the differences between the 

claimed invention and the prior art are such that the claimed invention as a whole would have 

been obvious before the effective filing date of the claimed invention to a person having 

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 

negated by the manner in which the invention was made. 

Claims 1-8, 11, are rejected under 35 U.S.C. 103 as being unpatentable over 

Kubotaba et al. (US 2016/0234736 A 1) further in view of Cudak et al. (US 

2015/0201368 A 1) further in view of Sun et al. (US 2019/0124650 A 1 ). 

For claim 1 Kubotaba teaches wireless transmit/receive unit (WTRU) in 

communication with a communication network (see Fig. 4 "UE 115-b (WTRU) in a 

wireless communication network"), the WTRU comprising: 

a memory (see Fig. 15 ''UE Memory Module coupled to the UE processor 

Module"); 
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a processor (see Fig. 15 "UE Memory Module coupled to the UE processor 

Module" and paragraph 10 ''UE is configured to perform a method"), the processor 

configured at least to: 

Page 4 

determine to request one or more system information (SI) messages from the 

communication network (see Fig. 7 "UE SI Request Module 7 40", Fig. 32 "transmitting a 

first signal, the first signal including an indication of whether system information is to be 

request by a UE (determine to request)", Fig. 37 "transmitting a request for the 

additional system information", and paragraphs 9-12 "request for system information by 

UE from the network"); and 

determine whether a transmission of the one or more SI message from the 

communication network will utilize at least one beamformed communication or a non 

s@amform@€i oommeinioation based on one or more communication parameters (see 

paragraph 9 "transmitting SI to UE via unicast or narrow-band operation, paragraph 12 

"obtaining information via broadband-beam or narrow-band beam", paragraph 109 "a 

sync signal may specify fewer parameters for transmission of MSIB or service -specific 

transmission request", and paragraph 124 "the SIBs 375, 390 may include a service­

specific configuration such as SI parameters specifically configured to improve the 

service or meet service requirements", paragraph 128 "a parameter based on the 

service requirements for each requested service provided by a separate SI" paragraph 

315 "communication parameters received from the base station"); and 

a transceiver (see Fig. 15 "UE Transceiver Modules" and paragraph 213 "UE 

transceiver') , the transceiver configured at least to: 
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receive at least one of the one or more SI messages from the communication 

network via the at least one beamformed communication or the non t:l0amfon¥10€i 

@ommination (see paragraph 85 "UE may listen to receive the service-specific system 

information", paragraph 162 "UE 115-e is operating using an on-demand SI mode, 

meaning that the UE 115-e is to transmit a request to receive SI"). 

Kubotaba does not explicitly teach system information based beamforming 

communication. 

However, Cudak teaches plurality of communication parameters based on 

system information types (see Fig. 9 "Master Information Block describes di-bandwidth 

parameter' and Fig. 10 "SystemlnformationBlockType1-8"). In addition, Cudak teaches 

the network send system information to the subscriber station (UE) with beamforming 

weights (parameters) (see paragraph 27, paragraph 80, paragraphs 151 and 167). In 

addition, Cudak teaches one or more of the access points a, b, and c in the cluster 

would detect the system information request and in step 54 the cluster unicasts 

(directed beam) the system information to the subscriber. It is noted that unicast in this 

context means that the system information would be directed to (beamed to) to insure 

reception by the requesting user equipment (see paragraphs 117-118). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Cudak in the on demand SI request of 

Kubotaba to configure a base station to enable a subscriber station to determine the 

best direction or beam the base station should transmit and receive to the subscriber 

station (see Cudak: paragraph 80). 
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Kubotaba further in view of Cudak does not explicitly teach non-beamformed 

communication-although it is not required based on the claim language using the 

optional at least one of ... or format. 

However, Sun teaches the non-beamformed common control channels are also 

mandatory for initial system information/random access channel (RACH) resource 

assignment/paging related signaling. Another proposal is that the cell-specific common 

control channels, such as system information related to DL signaling are transmitted 

using the beam-formed transmission without exact channel information (see paragraphs 

55-56). In addition, Sun teaches PSS/SSS non-beamformed communication may be

mandatory as an exemplary signaling (see paragraph 88). Therefore, Sun teaches both 

Non-beamforming and beam forming communication applied to system information 

signaling based on for example overcoming path loss (see Sun: paragraph 55). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Sun in the combined on demand SI 

request of Cudak and Kubotaba to enable a user equipment to determine when it 

receives beamformed and non-beamformed communication carrying system information 

(see Sun: paragraph 55). 

For claim 2 Kubotaba further in view of Cudak further in view of Sun teaches the 

WTRU, wherein the one or more communication parameters include a frequency band 

of the transmission, the processor being further configured to: 

compare the frequency band of the transmission to a predetermined threshold 

(see Cudak: paragraph 26 "frequency band comparison, for example penetration loss 
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of concreter block is 10 times higher at millimeter bands as compared to transmission 

below 6 GHz" and paragraph 30 "millimeter wave transmission often use narrower 

beam widths as compared traditional cellular and millimeter wave with high capacity 

array dimensions envisioned to achieve link budgets" and paragraph 39 "the request 

waveform is compared to a threshold"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetermined threshold (see 

Cudak: paragraphs 117 "transmit a system information request message to th cluster 

(network)", paragraph 155 "transmit information request message on pre-determined to 

the network", paragraph 157 "information request could act as channel sounding signal 

to network to determine a best direction (beam) to steer the antenna array to the 

subscriber device" and Kubota: paragraph 108 "frequency for MSIB transmission 

request"). 

For claim 3 Kubotaba further in view of Cudak further in view of Sun teaches the 

WTRU, wherein the one or more communication parameters include a characteristic of 

a downlink signal, the transceiver being further configured to: receive the downlink 

signal, the processor being further configured to: 

identify the characteristic of the downlink signal (see Kubota: paragraph 118 

"PDCCH"); and 

determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 
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identified characteristic of the downlink signal (see Kubota: paragraph 117 "transmit 

MSIB transmission request based on PDCCH and narrow-beam transmission mode"). 

For claim 4 the WTRU, Kubotaba further in view of Cudak further in view of Sun

teaches wherein the downlink signal includes a reference signal (see Kubota:

paragraph 96 "control signal is reference signals, control channel, etc."). 

For claim 5 Kubotaba further in view of Cudak further in view of Sun teaches the 

WTRU, wherein the characteristic of the downlink signal includes one or more of: a 

type of the reference signal, a s�1storn signat1:,1rn, a met signat1:,1rn, a basis S0€1blOnoo, er 

eno er rnero 13rodofinod S0€1blOnoo n1:,1rnbors (see Kubota: paragraph 96 "control signal 

is reference signals, control channel, etc.", and paragraph 110 "sounding reference 

signal"). 

For claim 6 Kubotaba further in view of Cudak further in view of Sun teaches the 

WTRU, wherein the type of the reference signal is a synchronization signal (see 

Kubota: paragraphs 109-110 "sync signal"). 

For claim 7 Kubotaba further in view of Cudak further in view of Sun teaches the 

WTRU, wherein the one or more communication parameters include information 

provided in a broadcast message the transceiver being further configured to: 

receive the broadcast message, the processor being further configured to: 
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identify the information in the broadcast message and determine that the 
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transmission of the one or more SI messages from the communication network utilizes 

at least one beamformed communication based on the information in the broadcast 

message (see Kubota: paragraph 11 and Fig. 28 "receiving a first signal, the first signal 

including an indication of whether system information is to be requested by the UE and 

receiving via a second signal in accordance with the indication, the second signal being 

transmitted via a broadcast or broad-beam operation"). 

For claim 8 Kubotaba further in view of Cudak further in view of Sun teaches 

the WTRU, wherein the information provided in the broadcast message is included in at

least one of: a master s�·stom iRformatioR 13Ioel< �MIBL or a system information block 

(SIB), or a system information message (see Kubota: paragraphs 7-8, 11, 13, 15, 24, 

29, 83-84, "broadcast system information for UEs", paragraph 114 "transmit MS 18 in 

broadcast mode"). 

For claim 11 Kubotaba further in view of Cudak further in view of Sun teaches 

the WTRU, wherein the processor is further configured to initiate an uplink (UL) request 

to the communication network for the one or more SI messages (see Kubotaba: Fig. 4 

"MSIB transmission request"). 
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8. Claims 9-12 and 15 are rejected under 35 U.S.C. 103 as being unpatentable over

Kubotaba further in view of Cudak further in view of Sun and further in view of 

Kubotaba et al. (US 2017/0064691 A 1-hereafter Kubota-691 ). 

For claim 9 Kubotaba further in view of Cudak further in view of Sun

does not explicitly teach the WTRU, wherein the one or more communication 

parameters include a quality of a downlink signal, the transceiver being further 

configured to: 

However, Kubota-691 teaches "reference signal received quality (RSRQ) (see 

paragraph 47 and paragraph 54 "compare measurement results, e.g., radio quality 

(such as signal strength or other parameters)"). 

Kubotaba further in view of Cudak further in view of Sun does not explicitly 

teach receive the downlink signal, the processor being further configured to: 

measure a quality of the downlink signal 

However, Kubota-691 teaches this limitation (see paragraph 47 "strongest 

measurement results :RSRP or RSRQ"): and 

Kubotaba further in view of Cudak further in view of Sun does not explicitly 

teach determine that the transmission of the one or more SI messages from the 

communication network utilizes at least one beamformed communication based on the 

quality of the downlink signal being below a predetermined threshold 

However, Kubota-691 teaches this limitation (see Fig. 7 "request base station 

system information", paragraph 98 "UE petiorms measurements and compare the 

system information against one or more service requirements, and select a cell on 
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Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Kubotaba-691 in the combined on 

demand SI request of Cudak and Kubotaba for UE to select a cell on which to camp 

based on the service-specific requirements and general network condition information 

as available (see Kubotaba-691: paragraph 98). 

For claim 10 Kubotaba further in view of Cudak further in view of Sun

further in view of Kubotaba-691 teaches the WTRU, wherein the downlink signal 

includes a reference signal, and the quality of the downlink signal includes a received 

power of the reference signal (see Kubotaba-691: paragraph 47 "strongest 

measurement results: RSRP or RSRQ"). 

For claim 12 Kubotaba further in view of Cudak further in view of Sun teaches a 

wireless transmiVreceive unit (WTRU) in communication with a communication network 

(as discussed in claim 1 ), the WTRU comprising: 

a memory (as discussed in claim 1 ); 

a processor, the processor configured at least to (as discussed in claim 1 ): 

determine to request one or more system information (SI) messages from the 

communication network (as discussed in claim 1 ); 

conduct a beam sweep operation of one or more downlink (DL) beams 

transmitted from the communication network (see Cudak: paragraph 79 "UE scans 
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beams and feedback base station with best direct beam", paragraph 80 "subscriber unit 

(WTRU) performs beam sweep", Kubota-736 paragraph 47 "UE 102 scans different 

carrier frequencies of different bands for cell selection and measure the strongest RSRP 

and RSRQ"); 

identify at least one DL beam of the one or more DL beams via which to receive 

the one or more on-demand SI messages based at least in part on the beam sweep 

operation (see Kibota-736 paragraph 48 "obtaining system information based on the 

measurement information" and paragraph 49 "cell selection module 208 may direct the 

UE 102 to request system information from accessible cells within the range"); 

determine one or more uplink (UL) resources with which to communicate 

information for a WTRU reception of the one or more on-demand SI messages based 

on the requested one or more on-demand SI messages, the information for the WTRU 

reception including the at least one DL beam (see Kubota: paragraph 8 "transmission 

of on-demand system information in a wireless communication" paragraph 84 "on­

demand system transmission is determined to be either a periodic broadcast or broad­

beam transmission, as an a periodic broadcast or broad-beam transmission, or as an 

aperiodic unicast or narrow-beam transmission", and paragraph 149 "on-demand SI and 

UL-frequency + UL bandwidth (uplink resource determination for on-demand SI)" and as 

discussed in claim 1) ; and 

initiate the request for the one or more on-demand SI messages from the 

communication network (see Kubota: paragraphs 314, 316 "instantiate SI acquisition 

module", and paragraph 87 ''UE initiates an update of system information", paragraph 

IPR2022-00468 
Apple EX1016 Page 563



Application/Control Number: 16/099,390 

Art Unit: 2415 

Page 13 

101 ''UE performs an initial acquisition of SI within the coverage area 110-a of the first 

base station"); and 

a transceiver, the transceiver (as discussed in claim 1) configured at least to: 

send the request for the one or more on-demand SI messages to the 

communication network using the one or more UL resources, the request including the 

information for the WTRU reception of the one or more on-demand SI messages (see 

Kubota: Fig. 4 "MSIB transmission request 415", Fig. 6 "MSIB transmission request 

615", Fig. 32 "transmitting an indication of whether system information is to be 

requested by a UE 32-5", paragraph 30 "transmitting resources for transmitting system 

information"); and 

receive at least one of the one or more on-demand SI messages from the 

communication network via the at least one DL beam (see Kubota: paragraph 9 "UE 

receives system information via a unicast or narrow-beam operation" and Fig. 32 "3230: 

receiving on-demand SI on narrow-beam"). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the date claimed invention to use the teachings Kubotaba-691 in the combined on­

demand SI request of Cudak and Kubotaba for UE to select a cell on which to camp 

based on the service-specific requirements and general network condition information 

as available (see Kubotaba-691: paragraph 98). 

For claim 15 Kubotaba further in view of Cudak further in view of Sun

further in view of Kubotaba-691the WTRU, wherein the processor is further configured 

such that the request for the one or more on-demand SI messages is sent as part of a 
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Random Access Channel (RACH) transmission (see Kubotaba: paragraph 111 "MSIB 

uses random access channel (RACH)"). 

9. Claims 13-14 and 16 are rejected under 35 U.S.C. 103 as being unpatentable

over Kubotaba) further in view of Cudak further in view of Sun further in view of 

Kubotaba-691 and further in view of Deng et al. (US 2019/0104549 A 1 ). 

For claim 13 Kubotaba further in view of Cudak further in view of Sun further in 

view of Kubotaba-691 does not explicitly teach the WTRU, wherein the one or more UL 

resources are mapped to the at least one DL beam. 

However, Deng teaches DL transmit beam mapped to at least one node-B UL 

received beam (see paragraphs 237-238, claim 9, and claim 23). 

Thus, it would have been obvious to a person of ordinary skill in the art before 

the filing date of claimed invention to use the teachings of Deng in the combined on­

demand system information (SI) request of Kubotaba-691, Cudak, Sun and Kubotaba 

to configure a mWTRU (UE) to each receive beamforming control word uniquely to 

receive beam index, which may facilitate receive beam scheduling (see Deng: 

paragraph 153). 

For claim 14 Kubotaba further in view of Cudak further in view of Sun further in 

view of Kubotaba-691 and further Deng teaches the WTRU, wherein the processor is 

further configured such that the one or more UL resources are determined further 

based on at least one of: 
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the at least one of: DL beam of the one or more DL beams (as discussed in claim 13). 

For claim 16 Kubotaba further in view of Cudak further in view of Sun and 

further in view of Kubotaba-691 further in view of Deng the WTRU, wherein the 

processor is further configured such that the at least one DL beam of the one or more 

DL beams is identified based on which of the one or more DL beams at least one of: a 

s�·RehrnRi2atioR sigRal, a master system iRformatioR bloel< �Ml�), or essential system 

information is received in the beam sweep operation (see Deng: paragraph 152 "the 

mWTRU may link (map) quantized measurement quality metric and a corresponding 

transmit beam identity to the applied beamforming control world (essential system 

information is received in the beam sweep operation)" and as discussed in claim 13) . 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.0?(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 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 
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extension fee pursuant to 37 CFR 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. 

11. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to David M OVEISSI whose telephone number is 

(571 )270-3127. The examiner can normally be reached on Monday-Friday 8Am-5PM. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffey Rutkowski can be reached on 01215. 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 https://ppair­

my.uspto.gov/pair/PrivatePair. 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 
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to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/MANSOUR OVEISSI/ 
Primary Examiner, Art Unit 2415 
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message nears ( beamform$3 or non­
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((system information) or SI) near3 
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beam adj2 form$3) or beamform$3 
r non-beamform$4 or (non-beam 
rm$3)) with ( determin$5 nears 

((system information) or SI) with 
((beam adj2 form$3) or beamform$3 
or non-beamform$4 or (non-beam 
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Doc Code: A.NE.AFCP 

Document Description: After Final Consideration Pilot Program Request 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 

AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTOiSBi4'l4 (OS-13) 

Practitioner Docket r�o.: 1 -\ppiication No.: 

16/099.390 

Fi Ii ng Date: 

ll574US05 11-06-2018

First Named Inventor: Title: 

Yugeswar DEENOO DISTRIBUTED CONTROL IN WIRELESS SYSTE.tvIS 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 

PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116 

l. The above--identified application is (i) an original utility, plant, or design nonprnvisional application filed under 

35 U.S.C. 111.(a) [a continuing application {e.g., a continuation or divisional applicationj is filed under 35 U.S.C. 111(aj and is 

eligible under {i)j, or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.115 to the outstanding final rejection. The response includes an 

amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 

any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 

response to the outstanding final rejection. 

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

6. This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

7. Any fees that vvou!d be necessary consistent with current practice concerning responses after final rejection under 37 CFR 

1.11.6, e.g., extension of time fees, are being concurrently fi!ed herewith. [There is no additional fee required to request 

consideration under AFCP 2.0.j 

Signature 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 

The examiner will verify that the AFCP 2.0 submission is compiiant, fe., that the requirements of the program have been met 

(see items 1. to 7 above). For compliant subn1\ssions: 

c, The examiner wi!! review the response under 37 CFR 1..116 to determine if additional search andior consideration 

(i} is necessitated by the amendment and {ii) could be completed within the time allotted under AFCP 2.0. If 

additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 

will process the submission consistent with current practice concerning responses after final rejection under 

37 CFR 1.116, e.g., by mailing an advisory action. 

c, If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 

the examiner determines that additional search and/or consideration is required and could be completed within 

the allotted time, then the examiner wiii consider whether the amendment places the application in condition for 

allowance (after completing the additional search and/or consideration, if required). If the examiner determines 

that the amendment does not place the application in condition for allowance, then the examiner will contact the 

applicant and request an interview. 
111 The lnterview vvlll be conducted by the examjner, and jf the exarnlner does not have negotjation 

authority, a primary examiner and/or supervisory patent examiner will also participate. 
• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 

days from the date that the examiner first contacts the applicant, then the examiner will prnceed 

consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/david j edrnondson/ 2020-09-28 

Name 
(Print/Typed) 

David J. Edmondson 

Practitioner 
Registration No. 

35.126 

Note: This form rnust be signed in accordonce with 37 CFR 1.33. See 37 CFR 1..4(cf) for signoture requirernents and certifications. Submit nndtip/e 

forrns ,f rnore than one signature is required) see below*. 

[7J * Total of l 
forms are submitted. 
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DOCKET NO: l 1574US05 

IN THE UNITED ST ATES PA TENT & TRADEMARK OFFICE 

lN REAPPLICATION OF 

YUGESW AR DEENOO 

SERIAL NO: 16/099,390 

FILED: NOVEMBER 6, 2018 

FOR: DISTRIBUTED CONTROL IN 
WIRELESS SYSTEMS 

EXAMINER: OVEISSL MANSOUR 

GROUP ART UNIT: 2415 

AMENDMENT UNDER 37 C.F.R. § 1.116 

COMMISSIONER FOR PA TENTS 
ALEXANDRIA, VIRGINIA 22313 

Commissioner: 

In response to the Office Action dated August 14, 2020, and pursuant to the AFCP 2.0 

request filed herewith, the following is submitted in connection with the above--identified 

application. 

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

Remarks/arguments begin on page 13 of this paper. 
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Application No. 16/099,390 

Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

IN THE CLAIMS 

Please amend the claims as foHows: 

1. (Currently Amended) A wireless transrnit/receive unit (WTRU) in cornmunication

,vith a communication network, the WTRU comprising: 

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network; and 

determine whether a transmission of the one or more Sl message from the 

communication network will utilize at least one beamformed communication based on one or 

more communication parameters, wherein the one or more communication parameters 

include a frequency band of the transmission or a quality of a downlink signal; and 

a transceiver, the transceiver configured at least to: 

receive at least one of the one or more SI rnessages from the communication network 

via the at least one beamforrned communication or the non-beamformed cornmunication. 

2. (Currently Amended) The WTRU of claim l, V•/herein the one or more

communication parameters include ff al] .tb� frequency band of the transmission, the 

processor being further configured to: 

compare the frequency band of the transmission to a predetennined threshold; and 

determine that the transmission of the one or more Sl messages from the 

communication network utilizes at least one beamformed communication based on the 

frequency band of the transmission exceeding the predetem1ined threshold. 
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Application No. 16/099,390 

Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

3. (Currently Amended) The WTRU of clairn 1, wherein the one or more

cornmunication parameters further include a characteristic of [[a]] the downlink signal, the 

transceiver being further configured to: 

receive the downlink signal, 

the processor being further configured to: 

identity the characteristic of the downlink signal; and 

determine that the transmission of the one or more Sl messages from the 

communication network utilizes at least one beamformed communication based on the 

identified characteristic of the downlink signal. 

4. (Original) 'TI1e WTRU of claim 3, wherein the downlink signal includes a reference

signal. 

5. (Original) TI1e WTRU of claim 4, wherein the characteristic of the downlink signal

includes one or more of: a type of the reference signal, a system signature, a root signature, a 

basis sequence, or one or more predefined sequence numbers. 

6. (Original) The WTRU of claim 5, wherein the type of the reference signal is a

synchronization signal. 

7. (Currently Amended) The WTRU of c1aim 1, wherein tbe one or more

communication parameters further include information provided in a broadcast message, the 

transceiver being further configured to: 

receive the broadcast message, 

the processor being further configured to: 

3 
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Application No. 16/099.390 

Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

identify the infom1ation in the broadcast rnessage; and 

determine that the transmission of the one or more ST messages from the 

comrmmication network utilizes at least one beamformed communication based on the 

information in the broadcast message. 

8. (Original) The WTRlJ of claim 7, wherein the information provided in the

broadcast message is included in at least one of: a master system infonnation block (MIB), or 

a system information block (SIB), or a system information message. 

9. (Currently Amended) '111e WTRU of claim 1, wherein the one or more

communication parameters include Ua]] the quality of [Ja]] the downlink signal, the 

transceiver being further configured to: 

receive the downlink signal, 

the processor being further configured to: 

measure [[a]] the quality of the downlink signal; and 

determine that the transmission of the one or rnore SI messages from the 

cornmunication network utilizes at 1east one beamformed comrmmication based on the 

quality of the downlink signal being below a predetermined threshold. 

10. (Previously Presented) The WTRU of daim 9, wherein the downlink signal

indudes a reference signal, and the quality of the downlink signa1 includes a received power 

of the reference signal. 
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Application No. 16/099,390 

Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

11. (Original) The WTRU of claim 1, wherein the processor is further configured to

initiate an uplink (UL) request to the communication network for the one or more SI 

messages. 

12. (Currently Amended) A wireless transmit/receive unit (WTRU) in communication

with a communication network, the WTRlJ comprising: 

a memory; 

a processor, the processor configured at least to: 

determine to request one or more system information (SI) messages from the 

communication network; 

conduct a beam sweep operation of one or more downlink (DL) beams transmitted 

from the communication network; 

identify at least one DL bearn of the one or more DL beams via which to receive the 

one or rnore on-demand SI messages based at least in part on the beam sweep operation; 

determine one or more uplink (UL) resources with which to communicate information 

for a WTRU reception of the one or more on-demand SI rnessages based on a rnapping: 

between the one or more UL resources and the at least one DL bearn of the one or more DL 

beams and on the requested one or more on-demand SI messages, the information for the 

WTRU reception induding the at least one DL beam; and 

initiate the request t()r the one or more on-demand SI messages from the 

communication network; and 

a transceiver, the transceiver configured at least to: 

send the request for the one or more on--demand SI messages to the communication 

network using the one or more UL resources, the request including the information for the 

WTRU reception of the one or more on-dernand SI messages; and 

5 
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Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

receive at least one of the one or more on-demand SI messages fron1 the 

cornmunication network via the at least one DL bearn. 

13. (Original) The WTRU of claim 12, wherein the one or more 1JL resources are

mapped to the at least one DL beam. 

14. (Currently Amended) The WTRU of claim 12, wherein the processor is further

configured such that the one or more UL resources are detennined further based on at least 

000 ffi: the at least one DL beam of the one or more DL beams, Bf a �cB:g eetWt!-8'.B: ilie-oo-e 

15. (Original) The WTRU of claim 12, wherein the processor is further configured

such that the request for the one or more on-dernand SI messages is sent as part of a Random 

Access Channel (RACH) transrnission. 

16. (Original) The WTRU of claim 12, wherein the processor is further configured

such that the at least one DL beam of the one or more DL beams is identified based on which 

of the one or more DL beams at least one of: a synchronization signal, a master system 

information block (MIB), or essential system information is received in the beam sweep 

operation. 

17. (Withdrawn) A wireless transmit/receive unit (WTRU) in communication with a

communication network, the WTRU comprising: a memory; a transceiver, the transceiver 

configured at least to: receive system information (SI) from the communication network at a 

first-time instance; and a processor, the processor configured at least to: determine a first-

6 
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Attorney Docket No. 11574US05 

Reply to Office Action of August 14, 2020 

reference identifier (ID) that corresponds to at least some of the SI of lhe first-lime insumce; 

detennine a firsl-value identifier (ID) that corresponds to the al least some of the SI of the 

first-time insurnce; associate at leasl one of: the first-reference ID, or lhe first-value ID wilh 

the at least some of lhe SI of the first-lime instance; utilize the at leasl some of the SI of lhe 

first-time inslance in communication wilh lhe communicalion network; search the memory 

for stored SI of a previous-time instance that is associated with the same first-reference ID of 

the al least some of the SI of the first-time instance; store the at least some of the SI of the 

first--time instance upon no stored SI of the previous--time instance associated with the same 

first-reference ID being found; and replace stored SI of the previous--time instance associated 

with the same first--reference ID with the at least some of the Sl of the first-time instance 

upon a value ID associated with the stored SI of the previous--time instance associated with 

the same first-reference ID being different from the first-value ID. 

18. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to interpret that lhe value ID associated will1 lhe swred SI of the previous-tirne instance 

associated with the sarne first-reference ID being different from lhe first-value ID 

corresponds lhe at least some of lhe SI of the first-time instance being more current than the 

stored SI of the previous-time instance. 

19. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to recognize that lhe first-reference ID corresponds lo at least one of: a first-spatial area, or a 

first-temporal interval. 

20. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to detem1ine the first-reference lD by identifying the first-reference ID as communicated 
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from the communication network via at least one of: a broadcast rnessage, or dedicated 

signaling. 

21. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to determine the first-value ID by identifying a part of the first-reference ID that represents 

the first-value ID. 

22. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to determine the first-- value ID by identifying the first--value lD as communicated from the 

communication network via at least one of: a broadcast message, or dedicated signaling. 

23. (Withdrawn) The WTRU of claim 17, wherein the processor is further configured

to determine the first-reference ID by deriving the first-reference ID based on one or more 

characteristics associated with one or more downlink (DL) transmissions. 

24. (Withdrawn) The WTRU of claim 23, wherein the processor is further configured

to determine the first-value ID by identifying the first-value ID as expressly communicated 

from the communication network via at least one of: a broadcast message, or dedicated 

signaling. 

25. (Withdrawn) The WTRU of claim 17, ,vherein the at least some of the SI of the

first-time instance is at least one of: essential SI, minimum Sl message, or on-demand Sl. 

26. (Withdrawn) '111e WTRU of claim 17, wherein the processor is further configured

such that to replace the stored SI of the previous-time instance associated with the sarne first-

8 
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Reply to Office Action of August 14, 2020 

reference ID with the at least some of the SI of the first-time instance includes the processor 

being configured to: delete from the memory the stored SI of the previous-time instance 

associated with the sarne first-reference ID; and store in the memory the at least some of the 

SI of the first-time instance. 

27. (Withdrawn) The WTRU of claim 17, ,:vherein the processor is further configured

such that to replace the stored SI of the previous-time instance associated with the same first­

reference ID with the at least some of the SI of the first--time instance includes the processor 

being configured to: overwrite in the memory the stored SI of the previous-time instance 

associated with the same first--reference 1D with the at least some of the SI of the first-time 

instance. 

28. (Withdrawn) The WTRU of claim 20, wherein the processor is further configured

to: detect that a second-reference ID is being conununicated by the communication network 

in Heu of the first-reference ID; search the rnemory for stored SI of a previous-tirne instance 

that is associated with the second-reference ID; utilize the SI of the previous-time instance 

that is associated with the second-reference ID upon the SI of the previous-time instance that 

is associated ,:vith the second-reference ID being found; and obtain updated SI from the 

communication network upon the SI of the previous-time instance that is associated with the 

second-reference ID not being found. 

29. (Withdrawn) The WTRU of claim 22, wherein the processor is further configured

to: detect that a second--reforence ID is being communicated by the communication network 

in lieu of the first--reference ID; detect that a second-value lD is being communicated by the 

communication network in lieu of the first-value ID; search the rnemory fr)r stored SI of a 
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previous-lime instance that is associated with the second-reference ID and the second-value 

ID; utilize the SI of the previous-time instance lhat is associated with the second-reference ID 

and the second-va1ue ID upon the SI of the previous-time instance lhat is associated with the 

second-reference ID and second-va1ue ID being found; and oblain updated SI from lhe 

communication network upon the SI of the previous-time instance that is associated with the 

second-reference ID and the second-value ID not being found. 

30. (Withdrawn) A wireless transmit/receive unit (WTRU) in communication with a

communication network, the WTRU comprising: a memory; a processor, the processor 

configured at least to: determine to request other system infom1ation ( other--SI) from the 

communication network; initiate the request for the other-SI from the communication 

network as part of a Random Access Channe] (RACH) procedure; and a transceiver, the 

transceiver configured at least to: transmit a RACH signal, the RACH signal including the 

request for the other-SI in a random access prearnb]e of the RACH signal, the processor being 

funher configured to: monitor for a rnessage that includes a minimum SI from the 

comrmmication network for a predelem1ined period of time following the transmission of the 

RACH signa]; determine if the requested other-SI is included in the message lhal inc]udes the 

minimum SI upon a detection of the message that includes lhe minimum SI; and initiate one 

or more retransmissions of the RACH signal upon at least one of: the message that includes 

the minimum SI not being detected, or the other-SI is determined to not be included in a 

detected message that includes the minimum SI. 

31. (Withdrawn) The WTRU of claim 30, wherein the processor is further configured

such that the predetem1ined period of time occurs within a random access response time 

window. 
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32. (Withdrawn) The WTRU of claim 31, wherein the processor is further configured

to rnonitor for a predefined identifier in a control channel within the random access response 

time window. 

33. (Withdrawn) The WTRU of claim 32, ,:vherein the processor is further configured

such that the predefined identifier is specific to the request of the other-SL 

34. (Withdrawn) The WTRU of claim 32, wherein the processor is further configured

such that the predefined identifier is a Radio Network Temporary Identifier (RNTI). 

35. (Withdrawn) The WTRU of claim 31, wherein the processor is further configured

such that the message that includes the minimum SI is at least one of: one or more random 

access response messages, the processor being further configured to process the at least one 

of the one or more random access response messages within the random access response time 

window. 

36. (Withdrawn) The WTRU of claim 35, wherein a format of the at least one of the

one or more random access response messages is specific to the request for the other-SL 

37. (Withdrawn) The WTRU of claim 30, ,:vherein the processor is further configured

to initiate a power ramping of the random access preamble in the one or more 

retransmissions. 
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38. (Withdrawn) The WTRU of daim 30, wherein the processor is further configured

to initiate the one or more retransmissions of the RACH signal upon at least one of: no 

response to the RACH signal being detected in the predetem1ined period of time; or a lirnit of 

a preamble counter associated with the RACH signal not being reached. 

39. (Withdrawn) The WTRU of claim 30, ,:vherein the processor is further configured

such that the message that includes the minimum SI is at least one of: a random access 

response message that corresponds to the random access preamble of the RACH signal, or a 

random access response message that does not correspond to the random access preamble of 

the RACH signal. 

40. (Withdrawn) The WTRU of claim 30, wherein at least one of the one or more

retransrnissions have been initiated by the processor, the processor being fmther configured 

to: cease an initiation of any further retransmissions of the one or more retransmissions upon: 

a detection of the message that includes the rninimum SI; and a detem1ination that the 

requested other-SI is included in the detected message that includes the rninimum SI. 
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REMARKS/ARGUMENTS 

Favorable reconsideration of this application, as presently amended and in light of the 

following discussion, is respectfully requested. 

Claims 1-40 are pending in the present application. Claims 1-3, 7, 9, 12, and 14 are 

amended by the present amendment. No new matter is presented. 

In the Office Action: 

Claims 1-8 and 11 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubotaba et al. (US 2016/0234736 Al) further in view of Cudak et aL (US 2015/0201368 

Al) further in view of Sun et al. (US 2019/0124650 Al). 

Claims 9-12 and 15 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubotaba further in vievv· of Cudak further in view of Sun and further in view of Kubotaba et 

al. (US 2017/0064691 Al-hereafter Kubotaba-691). 

Claims 13-14 and 16 are rejected under 35 U.S.C. § 103 as being unpatentable over 

Kubotaba, further in view of Cudak further in view of Sun further in view of Kubotaba--691 

and fu1ther in view of Deng et al. (US 2019/0104549 A 1 ). 

In response, it is respectfully submitted that the present claimed invention would not 

have been obvious over the applied art of record. Present Claim 1 recites, inter alia, 

detem1ine whether a transmission of the one or more SI 

message from the communication netv..,·ork wiU utilize at least 

one beamfonned communication based on one or more 

communication parameters, wherein the one or more 

communication parameters include a frequency band of the 

transmission or a quality of a downlink signal .... 

With regard to the frequency band of the transmission, the Office Action apparently 

admits that neither Kutobata nor Sun teaches this feature but instead relies on Cudak. Cudak 

appears to describe frequency bands and also describes, 
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[0157] the infonnation request could act as a channel 

sounding signal to the cluster (e.g., to detem1ine a best 

direction to steer the antenna array to the subscriber device); 

Cudak apparent]y presupposes that beamfonning will take place, regard]ess of the 

frequency band. Thus, Cudak includes no teaching or suggestion to detennine whether a 

transmission of the one or more SI message from the communication network will utilize at 

least one beamformed communication based on one or more communication parameters, 

wherein the one or more communication parameters include a frequency band of the 

transrnission or a quality of a downlink signal. Consequently, Cudak would not have cured 

the above-noted deficiencies of Kubotaba and Sun. 

With regard to the quality of the downlink signal, the Office Action acknowledges 

that none of Kubotaba, Cudak, and Sun explicitly teaches this feature but instead relies on 

Kubotaba-691. Kubotaba-691 desc1ibes, 

[0098] At action 606, after the UE 102 has received the 

system information with the service availability information, 

the UE 102 (for example, by way of the cell selection module 

208 as discussed above with respect to FIG. 2) analyzes the 

system infonnation. The UE 102 may a]so obtain additional 

information from other cells, perform one or more 

measurements, comp.=1re the system information against one or 

more service requirements, and select a cell on which to camp 

based on the service-specific requirements and general network 

and radio condition information as available. 

Selecting a cell on which to camp is not at all the same as determining whether a 

transmission of the one or more Sl message from the communication network wi11 utilize at 

least one beamformed communication. Thus. Kubotaba-691 would not have cured the 

acknow]edged deficiencies of Kubotaba, Cudak, and Sun. 

Present Claim 12 recites, inter alia, 

determine one or more uplink (UL) resources with 

which to communicate information for a \VTRU reception of 

the one or more on-demand Sl messages based on a mapping 

between the one or more UL resources and the at least one DL 

14 
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beam of the one or more DL beams and on the requested one or 

more on--demand SI messages, the information for the WTRU 

reception including the at least one DL beam .... 

With regard to Claims 13 and 14, the Office Action acknow]edges that none of 

Kubotaba, Cudak, Sun, or Kubotaba-691 explicitly teaches the above features but instead 

applies Deng. Deng appears to describe mapping: 

[0238] As SCmB downlink transmit beam mapping to 

SCmB uplink receive beam rnay be one-to-one, one-to-many or 

many--to--one, one SCmB downlink transmit beam may be 

associated with multiple SCmB uplink receive beam and as a 

result the SCmB downlink transmit bearn rnay be mapped to 

multiple RA resource sets. 

However, Deng provides no teaching or suggestion to determine one or more uplink 

(UL) resources with which to communicate informalionfor a WTRU receplion of the one or 

more on-demand SI messages based on a mapping between the one or more UL resources and 

the at least one DL beam of the one or more DL beams and on the requested one or more on­

demand SI messages, the information for the WTRU reception including the at least one DL 

beam, as recited in present Claim 12. Thus, Deng would not have cured the acknowledged 

deficiencies of Kubotaba, Cudak, Sun, and Kubotaba-691. 

Thus, no combination of the applied art would have taught, suggested, resulted in, r 

otherwise rendered obvious the invention defined by any of the present claims. Accordingly, 

reconsideration and withdrawal of all such grounds of rejection are respectfully solicited. 

Consequently, no further issues are believed to be outstanding in the present 

application, and the present application is believed to be in condition for formal allowance. 

Therefore, a Notice of AUowance is earnestly solicited. 
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Should the Examiner deem thal any further action is necessary lO place lhis 

applicalion in form for al1owance, the Examiner is encouraged lO contact the undersigned 

representative at the below 1isled telephone nurnber. 

Customer No. 154930 

Xsensus LLP 

200 Daingerfield Rd, Suite 201 

Alexandria, VA 22314 
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Respeclfully Submitted, 

XSENSUS, LLP. 

/david j edmondson/ 

David J. Edmondson 

Attorney of Record 

Registration No. 35,126 

Phone No. 571-376-6320 (direct) or 6333 (main) 
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DOCKET NO: l 1574US05 

IN THE UNITED ST ATES PA TENT & TRADEMARK OFFICE 

lN REAPPLICATION OF 

YUGESW AR DEENOO 

SERIAL NO: 16/099,390 

FILED: NOVEMBER 6, 2018 

FOR: DISTRIBUTED CONTROL IN 
WIRELESS SYSTEMS 

EXAMINER: OVEISSL MANSOUR 

GROUP ART UNIT: 2415 

AMENDMENT UNDER 37 C.F.R. § 1.116 

COMMISSIONER FOR PA TENTS 
ALEXANDRIA, VIRGINIA 22313 

Commissioner: 

In response to the Office Action dated August 14, 2020, and pursuant to the AFCP 2.0 

request filed herewith, the following is submitted in connection with the above--identified 

application. 

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

Remarks/arguments begin on page 13 of this paper. 
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EXAMINER 
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Advisory Action 

Application No. 

16/099,390 

Applicant(s) 

DEENOO etal. 

Before the Filing of an Appeal Brief Examiner 

David M OVEISSI 

Art Unit I AIA (FITF) Status

2415 Yes 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
THE REPLY FILED 28 September 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 
1. � The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file

one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1 .114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods:

a) 0 The period for reply expires months from the mailing date of the final rejection. 
b) � The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.

In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) 0 A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed

within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1 .17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. 0 The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice 

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS 
3. � The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will Il.Q1 be entered because

a)� They raise new issues that would require further consideration and/or search (see NOTE below);
b) 0 They raise the issue of new matter (see NOTE below);
c) 0 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or 
d) 0 They present additional claims without canceling a corresponding number of finally rejected claims.

NOTE: See Interview Summary (See 37CFR 1.116 and 41.33(a)). 
4. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. 0 Applicants reply has overcome the following rejection(s):
6. 0 Newly proposed or amended claim(s) ___ would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable

claim(s). 
7. 0 For purposes of appeal, the proposed amendment(s):(a)Owill not be entered, or (b)Owill be entered, and an explanation of how the 

new or amended claims would be rejected is provided below or appended. 
AFFIDAVIT OR OTHER EVIDENCE 
8. 0 A declaration(s)/affidavit(s) under 37 CFR 1.130{b) was/were filed on __ 

_ 9. 0 The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will Il.Q1 be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37 
CFR 1.116(e). 

10. 0 The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will Il.Q1 be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient 
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. 0 The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER
12. 0 The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. 0 Note the attached Information Disclosure Statemen�s). (PTO/SB/08) Paper No(s).
14. � Other: PTOL-2323 & PTOL-413B.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed: . 
Claim(s) objected� . 
Claim(s) rejected:1-1_6 __ --
Claim(s) withdrawn from consideration:17-40.

/MANSOUR OVEISSI/ 
Primary Examiner, Art Unit 2415 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) 

I
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