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Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 1 of 111 PageID #:  1

APPLE 1009



1 

Plaintiffs Optis Wireless Technology, LLC, Optis Cellular Technology, LLC, Unwired 

Planet, LLC, Unwired Planet International Limited, and PanOptis Patent Management, LLC 

(collectively and/or individually referred to as the “Plaintiff(s)” herein) file this Complaint 

against Apple Inc. (“Apple”), and allege as follows: 

NATURE OF THE ACTION 

1. The Plaintiffs have repeatedly negotiated with Apple to reach an agreement for a 

global FRAND license to the Plaintiffs’ patent portfolios which Apple is infringing.  For 

example, Apple has infringed and continues to infringe, contribute to the infringement of, and/or 

actively induce others to infringe U.S. Patent Nos. 8,005,154 (“the ’154 patent”), 8,019,332 (“the 

’332 patent”), 8,385,284 (“the ’284 patent”), 8,411,557 (“the ’557 patent”), 9,001,774 (“the ’774 

patent”), 8,102,833 (“the ’833 patent”), and 8,989,290 (“the ’290 patent”) (collectively, “the 

Asserted Patents” or “the Patents-in-Suit”). 

2. The negotiations have been unsuccessful because Apple refuses to pay a FRAND 

royalty for a license to the Plaintiffs’ patents.  Therefore, the Plaintiffs file this Complaint 

seeking a judgment of and relief for patent infringement by Apple. 

PARTIES 

3. Plaintiff Optis Wireless Technology, LLC (“Optis Wireless”) is a limited liability 

company organized and existing under the laws of the State of Delaware, and maintains its 

principal place of business at 7160 Dallas Parkway, Suite 250, Plano, TX 75024. 

4. Plaintiff Optis Cellular Technology, LLC (“Optis Cellular”) is a limited liability 

company organized and existing under the laws of the State of Delaware, and maintains its 

principal place of business at 7160 Dallas Parkway, Suite 250, Plano, TX 75024. 
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5. Plaintiff PanOptis Patent Management, LLC (“PPM”) is a limited liability 

company organized and existing under the laws of the State of Delaware, and maintains its 

principal place of business at 7160 Dallas Parkway, Suite 250, Plano, TX 75024. 

6. Plaintiff Unwired Planet, LLC (“Unwired Planet”) is a limited liability company 

organized and existing under the laws of Nevada, and is located at 7160 Dallas Pkwy., Ste. 250, 

Plano, TX 75024.  

7. Plaintiff Unwired Planet International Limited (“Unwired Planet International”) is 

a company organized under the laws of Ireland, and is located at Unit 32, Hyde Bldg., The Park, 

Carrickmines, Dublin 18, Ireland. 

8. Defendant Apple Inc. is a California corporation with its principal place of 

business at 1 Infinite Loop, Cupertino, California 95014. Apple designs, manufactures, uses, 

imports into the United States, sells, and/or offers for sale in the United States smartphones, 

tablets, smartwatches, and other mobile computing devices that operate over the 4G (LTE) 

cellular standard. Apple’s devices are marketed, offered for sale, and/or sold throughout the 

United States, including within this District. 

JURISDICTION AND VENUE 

9. Within the United States, this Court has subject matter jurisdiction over this case 

under 28 U.S.C. §§ 1331, 1332, 1338, and 1367. 

10. The amount in controversy exceeds $75,000. 

11. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391 and 1400(b).  

12. This Court has personal jurisdiction over Apple. Apple has continuous and 

systematic business contacts with the State of Texas. Apple, directly or through subsidiaries or 

intermediaries (including distributors, retailers, and others), conducts its business extensively 

Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 3 of 111 PageID #:  3



3 

throughout Texas, by shipping, distributing, offering for sale, selling, and advertising (including 

the provision of interactive web pages) its products and services in the State of Texas and the 

Eastern District of Texas. Apple, directly and through subsidiaries or intermediaries (including 

distributors, retailers, and others), has purposefully and voluntarily placed its infringing products 

and services into this District and into the stream of commerce with the intention and expectation 

that they will be purchased and used by consumers in this District. Apple has offered and sold 

and continues to offer and sell these infringing products and services in this District, including at 

physical Apple stores located within this District. Apple has also directed communications in 

connection with negotiations with the Plaintiffs into the Eastern District of Texas. Apple has 

committed acts of infringement in this judicial district and has a regular and established place of 

business in this judicial district. 

THE ASSERTED PATENTS 

13. On August 23, 2011, the ’154 patent was duly and legally issued for an invention 

titled, “Method and Apparatus for Transmitting and Receiving Shared Control Channel Message 

in a Wireless Communication System Using Orthogonal Frequency Division Multiple Access.”  

The Plaintiffs own all rights to the ’154 patent necessary to bring this action.   

14. On September 13, 2011, the ’332 patent was duly and legally issued for an 

invention titled, “Method for Transmitting and Receiving Control Information through PDCCH.”  

The Plaintiffs own all rights to the ’332 patent necessary to bring this action.  

15. On February 26, 2013, the ’284 patent was duly and legally issued for an 

invention titled, “Control Channel Signaling Using a Common Signaling Field for Transport 

Format and Redundancy Version.”  The Plaintiffs own all rights to the ’284 patent necessary to 

bring this action.   
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16. On April 2, 2013, the ’557 patent was duly and legally issued for an invention 

titled, “Mobile Station Apparatus and Random Access Method.”  The Plaintiffs own all rights to 

the ’557 patent necessary to bring this action.   

17. On April 7, 2015, the ’774 patent was duly and legally issued for an invention 

titled, “System and Method for Channel Estimation in a Delay Diversity Wireless 

Communication System.” The Plaintiffs own all rights to the ’744 patent necessary to bring this 

action.  

18. On January 24, 2012, the ’833 patent was duly and legally issued for an invention 

titled, “Method for Transmitting Uplink Signals.” The Plaintiffs own all rights to the ’833 patent 

necessary to bring this action.  

19. On March 24, 2015, the ’290 patent was duly and legally issued for an invention 

titled, “Mode switching between SU-MIMO and MU-MIMO.” The Plaintiffs own all rights to 

the ’290 patent necessary to bring this action.  

20. The Plaintiffs exclusively own all rights, title, and interest in the Patents-in-Suit 

necessary to bring this action, including the right to recover past and future damages.  Apple is 

not currently licensed to practice the Patents-in-Suit. 

21. The Patents-in-Suit are valid and enforceable. 

COMPLIANCE WITH FRAND 

22. In the telecommunications industry, global standards are fundamental to 

ubiquitous connectivity and enable any company—even a company like Apple with no history in 

the wireless communication development—to enter the market and sell smartphones. 

23. The European Telecommunications Standards Institute (ETSI) is an independent, 

non-profit standard setting organization (SSO) that produces globally-accepted standards in the 
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telecommunications industry.  In addition to its own activities, ETSI is also one of several SSOs 

that are organization partners of the Third Generation Partnership Project (3GPP), which 

maintains and develops globally applicable technical specifications, including for 4G (LTE) 

mobile systems.  Together, ETSI and its members have developed open standards that ensure 

worldwide interoperability between networks, devices and network operators. 

24. ETSI has developed and promulgated an IPR Policy, which is intended to strike a 

balance between the need for open standards on the one hand, and the rights of IPR owners on 

the other hand.  Clause 15.6 of the ETSI IPR Policy defines the term “ESSENTIAL” to mean 

that “it is not possible on technical (but not commercial) grounds, taking into account normal 

technical practice and the state of the art generally available at the time of standardization, to 

make, sell, lease, otherwise dispose of, repair, use or operate EQUIPMENT or METHODS 

which comply with a STANDARD without infringing that IPR.”   

25. Optis Wireless is the assignee of numerous patents, many originally assigned to 

Panasonic Corporation (“Panasonic”), that are, and remain, essential (as that term is defined by 

ETSI) to practicing the LTE Standard. 

26. Optis Cellular is the assignee of numerous patents, many originally assigned to 

LG Electronics Inc. (“LG”), that are, and remain, essential (as that term is defined by ETSI) to 

practicing the LTE Standard. 

27. Unwired Planet International is the assignee of numerous patents, many originally 

assigned to Samsung Electronics Co., Ltd. (“Samsung”), that are, and remain, essential (as that 

term is defined by ETSI) to practicing the LTE Standard.  
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28. Unwired Planet is the assignee of numerous patents, many originally assigned to 

Telefonaktiebolaget L M Ericsson (“Ericsson”), that are, and remain, essential (as that term is 

defined by ETSI) to practicing the LTE Standard. 

29. Each of the Patents-in-Suit has been declared to ETSI, by its original assignee, as 

essential to practicing the LTE Standard.   

30. The Plaintiffs, in conformance with ETSI’s IPR Policy, have informed Apple that 

they are prepared to grant Apple an irrevocable license to their standard essential patents, 

including the Patents-in-Suit, on terms that are Fair, Reasonable, and Non-Discriminatory 

(“FRAND”).  

31. Apple requires a license to one or more essential patents owned by Optis Cellular, 

Optis Wireless, Unwired Planet International, and Unwired Planet.  

32. Not later than January 6, 2017, the Plaintiffs sent Apple correspondence initiating 

Plaintiffs’ good faith efforts to license their essential patents to Apple on FRAND terms. 

33. Over the following months, the Plaintiffs’ representatives routinely corresponded 

with and met in-person with Apple representatives on several occasions.  During those meetings, 

the Plaintiffs’ representatives presented, in good faith, material concerning their LTE essential 

patents and technical details evidencing the essentiality of the Plaintiffs’ LTE essential patents.  

The Plaintiffs’ representatives also provided Apple with multiple license offers made on FRAND 

terms. 

34. To date, Apple has not reciprocated the Plaintiffs’ good faith efforts.  Apple has 

failed to negotiate in good faith.  Apple has instead declined to take a license to the Plaintiffs’ 

valuable intellectual property, including the Patents-in-Suit. 
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35. Apple has been operating and continues to operate without a license to the 

Plaintiffs’ essential patents.  Given Apple’s unwillingness to license the Plaintiffs’ essential 

patents, or to cease its infringement, the Plaintiffs have filed this lawsuit for the purpose of 

protecting their patent rights in the United States. 

36. The parties’ licensing negotiations have been unsuccessful for the simple reason 

that Apple refuses to pay FRAND royalties for the Plaintiffs’ valuable patent portfolios.  Apple 

is failing to honor that FRAND licensing is a two-way street, requiring not only that the licensor 

is fair and reasonable in providing licensing terms, but also that the licensee is fair and 

reasonable in accepting them when they are offered.   

GENERAL PATENT INFRINGEMENT ALLEGATIONS 

37. Apple has imported/exported into/from the United States, manufactured, used, 

marketed, offered for sale, and/or sold in the United States, smartphones, smartwatches and 

tablets that infringe the Patents-in-Suit.  Apple’s accused devices (“the Apple Accused 

Products”) which infringe one or more claims of the Patents-in-Suit, are all Apple products 

capable of implementing the LTE standard, including, but not necessarily limited to, all LTE-

capable models in Apple’s iPhone, iPad and Watch lines of products. 

38. For example, as shown below, Apple advertises that each of its iPhone models 

beginning with the iPhone 5 supports the LTE standard.

iPhone XS: 
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Source:  https://www.apple.com/iphone-xs/specs/

iPhone XR: 

Source:  https://www.apple.com/iphone-xr/specs/

iPhone X: 
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Source: https://support.apple.com/kb/SP770?locale=en_US

iPhone 8: 

Source: https://www.apple.com/iphone-8/specs/ 
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iPhone 7: 

Source:  https://www.apple.com/iphone-7/specs/ 

iPhone 6s: 

Source: https://support.apple.com/kb/SP726?locale=en_US

iPhone SE: 
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Source: https://support.apple.com/kb/SP738?locale=en_US

iPhone 6: 

Source: https://support.apple.com/kb/SP705?locale=en_US

iPhone 5s: 

Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 12 of 111 PageID #:  12



12 

Source: https://support.apple.com/kb/SP685?locale=en_US

iPhone 5: 

Source: https://support.apple.com/kb/SP655?locale=en_US

39. Similarly, Apple advertises that each of its current cellular-capable iPad models 

supports the LTE Standard. 

iPad Pro: 
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Source: https://www.apple.com/ipad-pro/specs/ 

Source: https://support.apple.com/kb/SP762?viewlocale=en_US&locale=en_US

Source: https://support.apple.com/kb/SP739?locale=en_US 

iPad (Fifth Generation): 

Source: https://www.apple.com/ipad-9.7/specs/

iPad Mini 4: 
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Source: https://www.apple.com/ipad-mini-4/specs/

40. The Plaintiffs understand that each cellular-capable iPad model released during or 

after 2012 also supported the LTE standard, including at least iPad model numbers A1454, 

A1455, A1459, A1460, A1475, A1476, A1490, A1491, A1550, A1567, A1600, A1652, A1671, 

A1674, A1675, A1709, and A1823.1

41. Further, as shown below, Apple advertises that each of its cellular-capable Apple 

Watch models supports the LTE standard. 

1 https://support.apple.com/en-us/HT201471 
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Source: https://www.apple.com/watch/cellular/

Source: https://www.apple.com/watch/cellular/

42. In accordance with 35 U.S.C. § 287, Apple has had actual notice and knowledge 

of all of the Patents-in-Suit no later than the filing of this Complaint and/or the date this 

Complaint was served upon Apple.  On information and belief, Apple continues without license 

to make, use, import/export into/from, market, offer for sale, and/or sell in the United States 

products that infringe the Patents-in-Suit. 

43. Apple has directly and indirectly infringed and continues to directly and indirectly 

infringe each of the Patents-in-Suit by engaging in acts constituting infringement under 35 

U.S.C. § 271(a), (b), and/or (c), including but not necessarily limited to one or more of making, 

using, selling and offering to sell, in this District and elsewhere in the United States, and 

importing into and exporting from the United States, the Apple Accused Products or components 

thereof. 
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44. Apple provides instruction manuals that instruct the users of the Accused 

Products to use the Accused Products in a manner that infringes the Patents-in-Suit. For example, 

Apple advertises the compatibility of the iPhone, iPad, and Apple Watch models identified above 

with LTE.  

45. Further, Apple tests each of the LTE Accused Products in the United States and 

thereby directly performs the claimed method and/or uses the claimed apparatus, thus infringing 

the Patents-in-Suit.

46. Apple’s acts of infringement have caused damage to the Plaintiffs. The Plaintiffs 

are entitled to recover from Apple the damages sustained by the Plaintiffs as a result of Apple’s 

wrongful acts in an amount subject to proof at trial. 

47. Apple’s infringement of the Patents-in-Suit is willful. Apple continues to commit 

acts of infringement despite a high likelihood that its actions constitute infringement, and Apple 

knew or should have known that its actions constituted an unjustifiably high risk of infringement. 

48. In the interest of providing detailed averments of infringement, the Plaintiffs have 

identified below at least one claim per patent to demonstrate infringement. However, the 

selection of claims should not be considered limiting, and additional claims of the Patents-in-Suit 

that are infringed by Apple will be disclosed in compliance with the Court’s rules related to 

infringement contentions. 

COUNT I: PATENT INFRINGEMENT OF THE ’154 PATENT 

49. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

50. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’154 Patent by making, using, selling, offering for sale, exporting from, and/or importing 
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into the United States products and/or methods covered by one or more claims of the ’154 Patent 

including, but not limited to, at least the Apple Accused Products.   

51. For example and as shown below, the Apple Accused Products infringe at least 

claim 37 of the ’154 patent by virtue of their compatibility with and practice of the LTE 

Standard.  For example, and to the extent the preamble is limiting, each of the Apple Accused 

Products comprises an apparatus for receiving a downlink shared channel in Orthogonal 

Frequency Division Multiple Access (OFDMA) wireless communication systems. As shown 

below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.201 section 4 and 3GPP TS 36.211 section 6.  

52. The accused products further comprise a reception unit for receiving a downlink 

control channel comprising transmission scheme information for downlink shared channel data 

and downlink shared channel data from a base station. As shown below, this functionality is 

described in the LTE standard, including but not limited to 3GPP TS 36.212 sections 4.2 and 5.3. 
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Table 4.2-1

Physical Channel
DL-SCH PDSCH

BCH PBCH

PCH PDSCH

MCH PMCH
 

Table 4.2-2

Control information Physical Channel
CFI PCFICH

PHICH

DCI PDCCH
 
5.3.2 Downlink shared channel, Paging channel and Multicast channel

Figure 5.3.2-1 shows the processing structure for the DL-SCH, PCH and MCHtransport channels. Data arrives to the
coding unit in the form of a maximum of one transport block every transmission time interval (TTI). The following
coding steps can be identified:

5.3.3 Downlink control information

A DCItransports downlink or uplink scheduling information, or uplink power control commands for one RNTI. The
RNTIis implicitly encoded in the CRC.

9.30: 1.3 Format 1A

DCI format 1A is used for the compact scheduling of one PDSCH codeword and randomaccess procedureinitiated by a
PDCCHorder.

The following information is transmitted by means of the DCI format 1A:

- Flag for format0/format1A differentiation — 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

Format 1A is used for random access procedure initiated by a PDCCH orderonly if format 1A CRCis scrambled
with C-RNTIand all the remaining fields are set as follows:

- Localized/Distributed VRB assignmentflag — 1 bit is set to ‘0°

- Resource block assignment — flog,(=wet +1/2)| bits. where all bits shall be set to 1

18
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53. The accused products further comprise a control information extractor for 

configuring transmission information for the downlink control channel via higher layer signaling. 

As shown below, this functionality is described in the LTE standard, including but not limited to 

3GPP TS 36.331 sections 4.4 and 5.4 and 3GPP TS 36.213 section 7.1.  
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54. The accused products further comprise a demodulator for demodulating the 

downlink shared channel data. As shown below, the downlink shared channel data in LTE is 

modulated and must be demodulated by the UE. This functionality is described in the LTE 

standard, including but not limited to 3GPP TS 36.211 sections 6.3 and 6.4 and 3GPP TS 36.212 

section 5.3.3. 
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6.3 General structure for downlink physical channels

This section describes a general structure, applicable to more than one physical channel.

The baseband signal representing a downlink physical channel is defined in terms of the following steps:

- scrambling of coded bits in each of the code words to be transmitted on a physical channel

- modulation of scrambled bits to generate complex-valued modulation symbols

- mapping of the complex-valued modulation symbols onto one or several transmission layers

- precoding of the complex-valued modulation symbols on each layer for transmission on the antenna ports

- mapping of complex-valued modulation symbols for each antenna port to resource elements

- generation of complex-valued time-domain OFDM signal for each antenna port

      

    

    

code words layers antenna ports|
\ \\ \
\ \

‘ Madulation 4 Resource clement OFDMsignal A
| Scrambling mapper | : mapper : generation ‘|

stanee Precoding
| a Modulation | !T Rosource clement |__| OFDMsignal |

v Scrambling mapper ¥ mapper generation ¥
                  

Figure 6.3-1: Overview of physical channel processing.

B22 Modulation

For each code word q . the block of scrambledbits E® (0),....a® (Ma.@ —1) shall be modulated as described in
Section 7.1 using one of the modulation schemes in Table 6.3.2-1. resulting in a block of complex-valued modulation

symbols d‘(0).....d(MM, -1).

Table 6.3.2-1: Modulation schemes

Physical channel Modulation schemes

PDSCH QPSK, 16QAM, 64QAM

PMCH QPSK, 16QAM, 64QAM
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55. The accused products further comprise a controller for controlling the 

aforementioned reception unit to receive the downlink control channel with a format 
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corresponding to the transmission information and the demodulator to demodulate the downlink 

shared channel data according to the transmission scheme information included in the format. 

This functionality is described in the LTE standard, including but not limited to 3GPP TS 36.213 

section 7.1 and 3GPP TS 36.212 section 5.3.3. 
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56. In the accused products, the transmission scheme information referenced above 

indicates that a transmit diversity or open loop spatial multiplexing is used for transmitting the 

downlink shared channel data. This functionality is described in the LTE standard, including but 

not limited to 3GPP TS 36.213 section 7.1 and 3GPP TS 36.212 section 5.3.3. 
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ras UE procedure for receiving the physical downlink shared
channel

A UEshall upon detection of a PDCCH with DCI format 1, 1A, 1B, 1C, 1D, 2 or 2A intended for the UE ina subframe,
decode the corresponding PDSCHin the same subframe with the restriction of the numberoftransport blocks defined
in the higherlayers.

Ifa UEis configured by higher layers to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the
PDCCHand any corresponding PDSCHaccording to the respective combinations defined in table 7.1-5. The
scrambling initialization of PDSCH corresponding to these PDCCHsis by C-RNTI.

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI 

 

 

 

 

 

 

 
  
 

 
  
  
  
 

   
Transmission DCI format Search Space Transmission scheme of PDSCH

mode corresponding to PDCCH
Mode 1 DCI format 1A Common and Single-antenna port, port 0 (see subclause

UE specific by C-RNTI 1.1)

DCI format1 UE specific by C-RNTI Single-antenna port, port 0 (see subclause
FAA

Mode 2 DCI format 1A Common and Transmit diversity (see subclause 7.1.2)
UE specific by C-RNTI

DCI format 1 UE specific by C-RNTI Transmit diversity (see subclause 7.1.2)
Mode 3 DCI format 1A Common and Transmit diversity (see subclause 7.1.2)

UE specific by C-RNTI
DCI format 2A UE specific by C-RNTI Large delay CDD (see subclause 7_1.3) or

Transmit diversity (see subclause 7.1.2)
Mode 4 DCI format 1A Common and Transmit diversity (see subclause 7.1.2)

UE specific by C-RNTI
DCI format 2 UE specific by C-RNTI Closed-loop spatial multiplexing (see

subclause /.1.4)or Transmit diversity (see
subclause 7.1.2)

Mode 5 DCI format 1A Common and Transmit diversity (see subclause 7.1.2)
UE specific by C-RNTI

DCI format 1D UE specific by C-RNTI Multi-user MIMO (see subclause 7.1.5)
Mode 6 DCI format 1A Common and Transmit diversity (see subclause 7.1.2)

UE specific by C-RNTI
DCI format 1B UE specific by C-RNTI Closed-loop spatial multiplexing (see

subclause 7.1.4) using a single
transmission layer

Mode 7 DCI format 1A Common and If the number of PBCH antenna ports is
UE specific by C-RNTI one, Single-antenna port, port 0 is used

(see subclause 7.1.1), otherwise Transmit
diversity (see subclause 7.1.2)

DCI format 1 UE specific by C-RNTI Single-antenna port; port 5 (see subclause
f.1.1)
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57. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’154 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’154 Patent. 

58. Apple has had knowledge and notice of the ’154 Patent at least as of the filing of 

the Complaint.   

59. Apple indirectly infringes the ’154 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’154 patent.  Apple induces this direct 
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infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’154 Patent.  Apple performs these affirmative acts with knowledge of the 

’154 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’154 Patent. 

60. Apple also indirectly infringes the ’154 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’154 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’154 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’154 Patent.  Apple performs these affirmative 

acts with knowledge of the ’154 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’154 Patent. 

61. Apple’s infringement of the ’154 Patent has damaged and will continue to 

damage the Plaintiffs. 
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COUNT II: PATENT INFRINGEMENT OF THE ’332 PATENT 

62. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

63. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’332 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’332 Patent 

including, but not limited to, at least the Apple Accused Products.   

64. For example and as shown below, the LTE Accused Products infringe claim 6 of 

the ’332 patent by virtue of their compatibility with and practice of the LTE Standard. For 

example, and to the extent the preamble is limiting, the Accused Products comprise user 

equipment (UE) for decoding control information. As shown below, this functionality is 

described in the LTE Standard, including but not limited to in 3GPP TS 36.201 sections 1 and 4. 

65. The Accused Products further comprise a receiver for receiving Physical 

Downlink Control Channel (PDCCH) from a base station at subframe k. As shown below, this 
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functionality is described in the LTE Standard, including but not limited to in 3GPP TS 36.213 

section 9.1.1. 

66. The Accused Products further comprise a decoder for decoding a set of PDCCH 

candidates within a search space of the PDCCH at the subframe k. As shown below, this 

functionality is described in the LTE Standard, including but not limited to in 3GPP TS 36.213 

section 9.1.1. 

67. The Accused Products further comprise a decoder wherein each of the set of 

PDCCH candidates comprises ‘L’ control channel elements (CCEs), wherein the ‘L’ CCEs 

corresponding to a specific PDCCH candidate among the set of PDCCH candidates of the search 

space at the sub frame k are contiguously located from a position given by using a variable of Yk
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for the subframe k and a modulo ‘C’ operation. As shown below, this functionality is described 

in the LTE Standard, including but not limited to in 3GPP TS 36.213 section 9.1.1. 

*** 

*** 

68. The Accused Products further comprise a decoder wherein ‘C’ is determined as 

‘floor(N/L)’, wherein ‘N’ represents a total number of CCEs in the sub frame k, and wherein Yk

is defined by: Yk=(A*Yk-1)mod D, wherein A and D are predetermined constant values. As shown 

below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.213 section 9.1.1. 

***  
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***  

69. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’332 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’332 Patent. 

70. Apple has had knowledge and notice of the ’332 Patent at least as of the filing of 

this Complaint.   

71. Apple indirectly infringes the ’332 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’332 patent.  Apple induces this direct 

infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’332 Patent.  Apple performs these affirmative acts with knowledge of the 

’332 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’332 Patent. 
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72. Apple also indirectly infringes the ’332 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’332 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’332 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’332 Patent.  Apple performs these affirmative 

acts with knowledge of the ’332 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’332 Patent. 

73. Apple’s infringement of the ’332 Patent has damaged and will continue to 

damage the Plaintiffs. 

COUNT III: PATENT INFRINGEMENT OF THE ’284 PATENT 

74. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

75. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’284 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’284 Patent 

including, but not limited to, at least the Apple Accused Products.  

76. For example and as shown below, the Accused Products infringe claim 1 of the 

’284 patent by virtue of their compatibility with and practice of the LTE standard. For example, 
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the Accused Products are mobile terminals for use in a mobile communications system. As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.201 §§ 1, 4.1. 

77. The Accused Products further comprise a receiver unit for receiving a sub-frame 

of physical radio resources comprising a control channel signal destined to the mobile terminal.  

As shown below, this functionality is described in the LTE Standard, including but not limited to 

in 3GPP TS 36.213 § 8. 

[…] 
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78. The Accused Products further comprise a processing unit for determining based 

on the received control channel signal a transport format of and a redundancy version for an 

initial transmission or a retransmission of a protocol data unit conveying user data.  As shown 

below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.213 § 8, TS 36.212 § 5.3.  

[…] 
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79. The Accused Products further comprise a transmitter unit for transmitting the 

protocol data unit on at least one physical radio resource using the transport format and the 

redundancy version of the protocol data unit indicated in the received control channel signal.  As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.213 § 8, TS 36.212 § 5.3. 
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80. The Accused Products further comprise a mobile terminal wherein the control 

channel signal received within said sub-frame comprises a control information field, in which the 

transport format and the redundancy version of the protocol data unit are jointly encoded.  As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.213 § 8.6. 
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81. The Accused Products further comprise a mobile terminal wherein the processing 

unit is further configured for the determination of the control information field, which consists of 

a number of bits representing a range of values that can be represented in the control information 

field.  As shown below, this functionality is described in the LTE Standard, including but not 

limited to in 3GPP TS 36.213 § 8.6. 

82. The Accused Products further comprise a mobile terminal wherein a first subset 

of the values is reserved for indicating the transport format of the protocol data unit and a second 

subset of the values, different from the first subset of the values, is reserved for indicating the 

redundancy version for transmitting the user data.  As shown below, this functionality is 

described in the LTE Standard, including but not limited to in 3GPP TS 36.213 § 8.6. 
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8.6.1 Modulation order and redundancy version determination

For0 2 Jes 28 , the modulation order ( @,, ) 18 determined as follows:

- Ifthe UE is capable of supporting 64Q.AM in PUSCH and has not been configured by higher layers to transmit

only OPSK. and 16Q.AM, the modulation orderis given by oO), in Table §.6.1-1.

- Ifthe UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmit

only QPSK and 16QAM, Q,,is first read from Table 8.6,1-1, The modulation orderis set to GQ, =min(4,0,).

- Ifthe parameter f8undling provided by higher layers ts set to TRUE, then the resource allocation size 1s

restricted to Nop, £3 and the modulation order issetto @,,=2.

For 29 © JyS31. flys = 29. the “COT request” bit in DCI format 0 1s set to | and Nygy = 4, the modulation order

issetto G, =2. Otherwise, the modulation order shall be determined from the DCT transported in the latest PDCCH

with DCI format 0 for the same transport block using ()< /,,.. < 28. If there 1s no BDCCH with DCIformat 0 for the

same transport block using ()<J, 28. the modulation order shall be determined from

- the most recent semi-persistent scheduling assignment POCCH, whenthe initial PUSCHfor the same transport
block 1s semi-persistently scheduled, or,

- the random access response grant for the same transport block, when the PUSCH ts initiated by the random
aOCCES response frant.

The UE shall use /,,-. and Table §.6,1-1 to determine the redundancy version (rv,,,) to use in the physical uplink shared
channel.
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83. The Accused Products further comprise a mobile terminal wherein the first subset 

of the values contains more values than the second subset of the values.  As shown below, this 

functionality is described in the LTE Standard, including but not limited to in 3GPP TS 36.213 § 

8.6. 
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84. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’284 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’284 Patent. 
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85. Apple has had knowledge and notice of the ’284 Patent at least as of the filing of 

this Complaint.   

86. Apple indirectly infringes the ’284 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’284 patent.  Apple induces this direct 

infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’284 Patent.  Apple performs these affirmative acts with knowledge of the 

’284 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’284 Patent. 

87. Apple also indirectly infringes the ’284 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’284 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’284 Patent, are not staple articles or commodities of 
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commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’284 Patent.  Apple performs these affirmative 

acts with knowledge of the ’284 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’284 Patent. 

88. Apple’s infringement of the ’284 Patent has damaged and will continue to 

damage the Plaintiffs. 

COUNT IV: PATENT INFRINGEMENT OF THE ’557 PATENT 

89. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

90. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’557 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’557 Patent 

including, but not limited to, at least the Apple Accused Products.   

91. For example and as shown below, the Accused Products infringe claim 1 of the 

’557 patent by virtue of their compatibility with and practice of the LTE standard. For example, 

the Accused Products are mobile station apparatuses. As shown below, this functionality is 

described in the LTE Standard, including but not limited to in 3GPP TS 36.201 sections 1 and 4. 
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92. The Accused Products include a receiving unit configured to receive control 

information. As shown below, this functionality is described in the LTE Standard, including but 

not limited to in 3GPP TS 36.321 section 5.1, 3GPP TS 36.331 sections 5.1, 5.2, and 6.3. 
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5 Procedures

5.1 General

5.1.1 Introduction

The procedural requirements are structuredaccording to the main functional areas: systeminformation(5.2), connection
control (5.3), inter-RATmobility (5.4) andmeasurements (5.5). In additionthere is a sub-clause other(5.6) thatcovers
e.g. NAS dedicated informationtransfer, UE capabilitytransfer. Finally, sub-clause 5.7 specifies the generic error
handling.

5.1.2 General requirements

The UE shall:

1> process the received messages in order ofreceptionby RRC, i.e. the processing ofa message shallbe completed
before starting the processing ofa subsequentmessage;

5.2.2.9 Actions upon reception of System/nformationBlockType2

Upon receiving SystemlnformationBlockType2, the UE shall:

1> ifupper layers indicate that a (UE specific) paging cycle is configured:

2> Apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the
radioResourceConfigCommon;

1> else:

2> Apply the defaultPagingCycle included in the radioResourceConfigCommon,

1> ifthe mbsfn-SubframeConfigListis included:

2> consider that no other DL assignments occur in the MBSFN subframesindicated in the IE mbsfn-
SubframeConfigList:

1> apply the configuration included in the radioResourceConfigCommon;

1> apply the specified PCCH configuration defined in 9.1.1.3;

1> not apply the timeAlignmentTimerCommon;

1> ifin RRC_CONNECTED while T311 is notrunning; and the UE supports multi-band cells as defined by bit 31
infeatureGroupIndicators:

2> disregard the additionalSpectrumEmission and ul-CarrierFreq, if received, while in RRC_CONNECTED;
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6.3 RRC information elements

6.3.1 System information blocks

- System/nformationBlockType2

The IE SystemlnformationBlockIype2 contains radio resource configuration information that is common forall UEs.

NOTE: UE timers and constants related to functionality for which parameters are provided in another SIB are
included in the corresponding SIB.

System/nformationBlockType?2information element

-- ASN1START

SystemInformationBlockType2 ::= SEQUENCE {
ac-BarringInfo SEQUENCE {

ac-BarringForEmergency BOOLEAN,
ac-BarringForM0O-Signalling AC-BarringConfig OPTIONAL, -- Need oP
ac-BarringForMO-Data AC-BarringConfig OPTIONAL -- Need oF

} OPTIONAL, -- Need OP
radioResourceConfigCommon RadioResourceConfigCommonsSIB,
ue-TimersAndConstants UE-TimersAndConstants,

- RadioResourceConfigCommon

The IE RadioResourceConfigCommonSIB and TIE RadioResourceConfigCommon are used to specify common radio
resource configurations in the system information and in the mobility control information,respectively, e.g., the random
access parameters and the static physical layer parameters.

RadioResourceConfigCommoninformation element

—— ASNISTART

RadioResourceConfigCommonSIB ::= SEQUENCE {
rach-ConfigCommon RACH-ConfigCommon,

— RACH-ConfigCommon

The IE RACH-ConfigCommonis used to specify the generic random access parameters.

RACH-ConfigCommoninformation element

-- ASNISTART

RACH-ConfigCommon ::= SEQUENCE {
preambleInfo SEQUENCE {

numbe rOfRA-Preambles ENUMERATED {
n4, n8, niz, nié ,n20, n24, n28,
n32, n36, n40, n44, n48, n52, n56,
n60, n64},

preamblesGroupaAConfig SEQUENCE [
sizeOfRA-PreamblesGroupA ENUMERATED {

n4, né, nl2, nl6é ,n20, n24, n28,
n32, n36, n40, n44, n48, n52, n56,
n60},

messageSizeGroupA ENUMERATED {b56, bl144, b208, b256},
messagePowerOffsetGroupB ENUMERATED {

minusinfinity, dBO, dBS, dBs, dBl0, dBl2,
dB15, dBls},
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93. The Accused Products further include a selecting unit configured to randomly 

select a sequence from a plurality of sequences contained in one group of a plurality of groups, 

into which a predetermined number of sequences that are generated from a plurality of base 

sequences are grouped and which are respectively associated with different amounts of data or 

reception qualities, wherein the predetermined number of sequences are grouped by partitioning 

the predetermined number of sequences, in which sequences generated from the same base 

sequence and having different cyclic shifts are arranged in an increasing order of the cyclic 

shifts. As shown below, this functionality is described in the LTE Standard, including but not 

limited to in 3GPP TS 36.300 section 10.1.5, 3GPP TS 36.321 section 5.1, and 3GPP TS 36.211 

section 5.7.2. 
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5 MAC procedures

5.1 Random Access procedure

5.1.1 Random Access Procedureinitialization

The Random Access procedure described in this subclause is initiated by a PDCCHorder or by the MAC sublayer
itself. Ifa UE receives a PDCCHtransmission consistentwith a PDCCH order [5] masked with its C-RNTI,it shall
initiate a Random Access procedure. The PDCCHorder or RRC optionally indicate ra-PreambleIndex and ra-PRACH-
MaskIndex.

Before the procedure can be initiated, the following information is assumed to be available [8]:

- the available set ofPRACH resourcesfor the transmission ofthe Random Access Preamble,prach-ConfigIndex.

- the groups ofRandom Access Preambles and the set ofavailable Random Access Preambles in each group:

The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B
are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:

If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles
group B. The preambles in Random Access Preamble group A are the preambles0 to sizeOfRA-
PreamblesGroupA — 1 and,if it exists, the preambles in Random Access Preamble group B are the preambles
sizeOfRA-PreamblesGroupA to numberOfRA-Preambles — 1 from the set of 64 preambles as defined in [7].

- ifRandom Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and
messageSizeGroupA, the configured UE transmitted power, Pcmax [10], and the offsetbetween the preamble and
Msg3, deltaPreambleMsg3,thatare required for selecting one of the two groups ofRandom Access Preambles.

- the RA response windowsize ra-ResponseWindowSize.
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94. The Accused Products further include a transmitting unit configured to transmit 

the selected sequence, wherein a position at which the predetermined number of sequences are 

partitioned is determined based on the control information, and a number of sequences contained 

in each of the plurality of groups varies in accordance with the control information. As shown 
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below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.300 section 10.1.5.1, 3GPP TS 36.321 section 5.1, 3GPP TS 36.213 section 6.1, and 3GPP 

TS 36.331 section 6.3.2. 

Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 50 of 111 PageID #:  50



50 

Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 51 of 111 PageID #:  51Case 2:19-cv-00066-JRG Document1 Filed 02/25/19 Page 51 of 111 PagelD #: 51

3

3.1

MAC procedures

Random Access procedure

5.1.1 Random Access Procedureinitialization

The Random Access procedure described in this subclause is initiated by a PDCCHorder or by the MAC sublayer
itself. Ifa UE receives a PDCCHtransmission consistentwith a PDCCH order [5] masked with its C-RNTI,it shall
initiate a Random Access procedure. The PDCCHorder or RRC optionally indicate ra-PreambleIndex and ra-PRACH-
MaskIndex.

Before the procedure can be initiated, the following information is assumed to be available [8]:

the available set of PRACHresourcesfor the transmission ofthe Random Access Preamble,prach-ConfigIndex.

the groups ofRandom Access Preambles and the set ofavailable Random Access Preambles in each group:

The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B
are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:

If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles
group B. The preambles in Random Access Preamble group A are the preambles0 to sizeOfRA-
PreamblesGroupA — 1 and,if it exists, the preambles in Random Access Preamble group B are the preambles
sizeOfRA-PreamblesGroupA to numberOfRA-Preambles — 1 from the set of 64 preambles as defined in [7].

ifRandom Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and
messageSizeGroupA, the configured UE transmitted power, Pcmax [10], and the offsetbetween the preamble and
Msg3, deltaPreambleMsg3,thatare required for selecting one of the two groups ofRandom Access Preambles.

the RA response windowsize ra-ResponseWindowSize.

5.1.3 Random Access Preamble transmission

The random-access procedure shall be performed as follows:

set PREAMBLERECEIVEDTARGETPOWERtopreambleInitialReceivedTargetPower +
DELTAPREAMBLE +(PREAMBLETRANSMISSIONCOUNTER — 1) * powerRampingStep:

instruct the physical layer to transmit a preamble using the selected PRACH,corresponding RA-RNTI, preamble
index and PREAMBLERECEIVEDTARGETPOWER.
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6.1 Physical non-synchronized random access procedure

From the physical layer perspective, the L1 random access procedure encompasses the transmission ofrandomaccess
preamble and randomaccess response. The remaining messages are scheduledfor transmissionby the higher layer on
the shared data channel and are notconsidered partofthe L1 random access procedure. A random access channel
occupies 6 resourceblocks ina subframeor set ofconsecutive subframes reserved for random access preamble
transmissions. The eNodeB is not prohibited from scheduling data in the resourceblocks reserved for random access
channel preamble transmission.

The following steps are required for the L1 randomaccess procedure:

1.

2.

Layer 1 procedure is triggered uponrequest ofa preamble transmissionby higher layers.

A preamble index,a target preamble received power (PREAMBLERECEIVEDTARGETPOWER), a
corresponding RA-RNTI and a PRACHresource are indicatedby higher layers as partofthe request.

A preamble transmissionpowerPppacu is determined as

Pprach=min{ Pasay. PREAMBLERECEIVEDTARGETPOWER+PL}[dBm], where Py,,5 isthe
configured UE transmittedpower definedin [6] and PLis the downlinkpathloss estimate calculated in the
UE.

A preamble sequence is selected from the preamble sequence set using the preamble index.

A single preamble is transmitted using the selected preamble sequence with transmissionpowerPppacyon the
indicated PRACH resource.

Detection ofa PDCCHwith the indicatedRA-RNTIis attemptedduring a window controlledby higher layers
(see [8], clause 5.1.4). Ifdetected, the corresponding PDSCHtransportblock is passed to higher layers. The
higher layers parse the transportblock andindicate the 20-bitUL-SCH grantto the physical layer, which is
processedaccording to section 6.2.

RACH-ConfigCommon

The IE RACH-ConfigCommonis used to specify the generic random access parameters.

RACH-ConfigCommoninformation element

—— ASNISTART

RACH-ConfigCommon ::= SEQUENCE {
preambleInfo SEQUENCE {

numbe rOfRA-Preambles ENUMERATED {
n4, ng, nlz, nlé ,n20, n24, n28,
n32, n36, n40, n44, n48, n52, n56,
n60, n6é4},

preamblesGroupAConfig SEQUENCE [
sizeOfRA-PreamblesGroupA ENUMERATED {

n4, ng, nl2, nlé ,n20, n24, n28,
n32, n36, n40, n44, n48, n52, n56,
né0},

messagesizeGroupA ENUMERATED {b56, b144, b208, b256},
messagePowerOffsetGroupB ENUMERATED {

minusinfinity, dB0, dB5, dBs8, dB1l0, dBl12,
dB1i5, dB148},
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See also 3GPP TS 36.300 section 22, 3GPP TS 36.902 section 4.7, 3GPP TS 36.314 section 

4.1.2, and 3GPP TS 32.425 sections 4.5.5 and A.5. 
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RACH-ConfigCommon field descriptions 
numberOTRA-Preambles

Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4,
n& corresponds to 8 and so on.
preamblesGroupA Config
Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random
access preambles group A [6] is equal to numberOfRA-Preambles.
sizeOfRA-PreamblesGroupA
Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8
corresponds to 8 and so on.
messageSizeGroupA
Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds
to 144 bits and so on.

 

 

   
 

See also 3GPP TS 36.300 section 22, 3GPP TS 36.902 section 4.7, 3GPP TS 36.314 section

4.1.2, and 3GPP TS 32.425sections 4.5.5 and A.5.

22 Support for self-configuration and self-optimisation

22.4.3 Support for RACH Optimisation

The setting ofRACH parameters that can be optimized are:

- RACH configuration (resource unit allocation);

- RACH preamble split (among dedicated, sroup A, group B);

- RACH backoffparameter value;

- RACH transmission powercontrol parameters.

RACH optimization is supported by UE reported information and by PRACH parameters exchange between eNBs.

UEs whichreceive pollingsignalling shall report the below information:

- Number ofRACH preambles sent until the successful RACH completion;

- Contention resolution failure.
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47 RACH Optimisation

4.7.1 Use Case description

The RACHconfiguration hascritical impacts to system performance:

The RACHcollision probability is significantly affected by the RACHsettings, makingthis a critical factorforcall
setup delays; data resuming delays from the UL unsynchronized state, and handover delays. Italso affects the call setup
success rate and handover success rate.Since UL resource units need to be reserved exclusively for RACH,the amount
of reserved resources has impacts on the system capacity.Apoorly configured RACH mayalso result in low preamble
detection probability and limited coverage. Therefore, RACH parameter optimisation providessignificantbenefits to
the deployed network. The setting ofRACH parameters depends on a multitude offactors,e.g.:

- the uplink inter-cell interference from the Physical Uplink Shared Channel (PUSCH),

- RACH load(call arrival rate, HO rate, tracking area update,traffic pattern andpopulation under the cell
coverage asit affects the UL synchronization states and hencethe need to use random access),

- PUSCH load,

- the cubic metric of the preambles allocated to a cell,

- whether the cell is in high-speed mode ornot,

4.7.2 Objective

The primary objectives ofa RACH optimization functionare:

a.) Minimize access delays for all UEs in the system

= Incoming probe musthave sufficientpower for the eNB to detect.

b.) Minimize UL interference due to RACH

=" Too highpower causes unnecessary interference to other eNBs.

Secondary objective is furthermore:

c.) Minimize interference among RACHattempts

" Configure neighbouring cells to minimize sequence/frequency overlaps.

= Choose call parameters to account for mobile velocity (high speed [= 300kph] vs. Normal).

Consequently, the RACH optimization function will attempt to automatically set several parameters related to the
performance ofRACH,for example:

= PRACH configuration index (resource unit allocation and format) (TS 36.211 [3]):

= RACH preamble split (among dedicated, random-high, random-low) (TS 36.331 [5]);

= RACH backoffparameter value (TS 36.321 [6]);

= PRACHtransmission power controlparameters (TS 36.213 [8]).

The exactset ofparameters to be optimized by the RACH Optimization functionis outside the scope ofthis technical
report.
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4.7.3 Expected results

Reduction in access delay, which results into:

short call setup delays

shortdata resuming delays from UL unsynchronized state

shorthandoverdelays

high call setup successrate

high handover successrate

Optimisation on the amountofUL resource unit reserved for RACH which bringsapositive System Capacity impact.

4.7.4.2 Output, influenced entities and parameters

Potential outputparameters are:

4.7.4.3

PRACHconfiguration index (resource unitallocation and format);

RACHpreamble split (among dedicated, random-high, random-low);

RACH backofftimer parameter;

PRACHtransmissionpower control parameters;

Root sequenceindex.

Impacted specifications, procedure interactions and interfaces

UE and eNB measurements are provided to the SON entity, which resides in the eNB. Details on UE measurements are
specified in TS 36.331 [5].

An eNB exchanges informationover the X2 interface with its neighbors for thepurpose ofRACHoptimisation. The
PRACHConfiguration is exchanged via the X2 Setup and eNB Configuration Update procedures.

An eNB mayalso need to communicate with the O&M in order to perform RACH optimization.
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4.7.55 O&M requirements

Operators may be able to configurethe initial planned RACH configuration. The related parameters may be modified
based on operator’s policies. The RACH performancetargetmay also be set via O&M.

While algorithms for RACH optimization are located in the eNB, in order to enable RACHoptimization:

=" The relevant RACH parameters should be autoconfigurable by the eNB.
=" OAMshould be able to configure value ranges for these parameters,
= eNB should be able to operate within the configured ranges using proprietary algorithms for RACH

optimisation.

While the exact list ofparameters is FFS because it may be more optimal to keep certain entities within the eNB, the
following are candidates forthis set:

= preambleInitialReceivedTargetPower

=  powerRampingStep

= preambleTransMax
=  ContentionResolutionTimer

How eNB makesuseofthe list ofvalues of the above parametersto affect the used value of these parameters will be
subject to eNB implementation.

Any specified OAM mechanism shall make sure that the optimization function residing in the eNB is not constrained by
the configuredparameters in a way that performance ofthe SON mechanismisjeopardized orlimited.

Note: Any specified OAM mechanism shall make sure that the range ofvalues providedare adequate forthe efficient
performance ofthe optimization function residing in the eNB.

4.1.2 Received Random Access Preambles

A use case for this measurement is RACH configuration optimization, where Recerved Random Access Preambles1s
signaled across an OAMinterface.

Protocol Layer: MAC

Definition Received Random Access Preambles. This measurementis applicable to PRACH. The
reference pointis the Service Access Point between MAC and L1. The measured quantity is the
numberof received Random Accesspreamblesduring a time period over all PRACHsconfigured
inacell. The measurementis done separatelyfor:
- Dedicated preambles
- Randomly selected preamblesin the low range
-|Randomly selected preamblesin the high range. 
The unit of the measured valueis [/s].
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4.5.5 RACH Usage

a) This measurement provides the mean number of RACH preambles received in a cell in one second. Separate
counts are provided for dedicated preambles, randomly chosen preambles in group A (aka “low range”) and
randomly chosen preambles in group B (aka “high range”).

b) CC

c) This measurement is obtained according to the definition in 36.314 [11].

d) Each measurementis an integer value.

e) RRU.RachPreambleDedMean

RRU.RachPreambleAMean

RRU.RachPreambleBMean

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS

A.5 Monitor of cell level QOS and radio resource

utilisation

RACH Usage

The RACHplaysa vital role in the following procedures:

- Initial access from RRCIDLE;

- Initial access after radio link failure;

- Handover requiring random access procedure;

- DU data arrival during RRC_CONNECTEDrequiring random access procedure;

- UL data arrival during RRC_CONNECTEDrequiring random access procedure;

Furthermore, the random access procedure takes two distinct forms:

- Contention based using a randomly selected preamble (applicable to all five events);

- Non-contention based using a dedicated preamble (applicable to only handover and DL data arrival).

In the use-case of RACH configuration optimization, received Random Access Preambles are signaled across an OAM
interface.

Monitoring of the preamble usage in a cell allows the operator to determine if the resources allocated to the RACH by
the eNodeB are appropriate for the number of random access attempts. Ifthe resources are underutilised then the
operator may reconfigure the eNodeB (via CM) to allocate less resource to RACH thereby freeing up resource for other
uplink transmissions. Alternatively, ifthe resources are heavily utilised then this is indicative ofRACH congestion
leading to increased latency for the procedureslisted above.
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95. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’557 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’557 Patent. 

96. Apple has had knowledge and notice of the ’557 Patent at least as of the filing of 

this Complaint.   

97. Apple indirectly infringes the ’557 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’557 patent.  Apple induces this direct 

infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’557 Patent.  Apple performs these affirmative acts with knowledge of the 

’557 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’557 Patent. 

98. Apple also indirectly infringes the ’557 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 
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and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’557 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’557 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’557 Patent.  Apple performs these affirmative 

acts with knowledge of the ’557 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’557 Patent. 

99. Apple’s infringement of the ’557 Patent has damaged and will continue to 

damage the Plaintiffs. 

COUNT V: PATENT INFRINGEMENT OF THE ’774 PATENT 

100. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

101. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’774 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’774 Patent 

including, but not limited to, at least the Apple Accused Products.   

102. For example and as shown below, the Accused Products infringe claim 6 of the 

’744 patent by virtue of their compatibility with and practice of the LTE standard. For example, 

the Accused Products practice a method comprising receiving a processing parameter for 

transmission of data on two antenna ports, the processing parameter including at least one of a 

time delay, a phase rotation, and a gain determined based on a received uplink signal. As shown 
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below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.213 section 7.2, 3GPP TS 36.211 section 6.3.4, and 3GPP TS 36.331 section 6.3.2. 
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6.3.4 Precoding

The precoder tikes as inpat a Wack ofvectors x67) =|"G9) . neal. f=01,_.,MS —1 from the layer
minisswicca =. yi of #=03....A0%,, -1 to be mabped onto resources on
each ofthe antenna ports. where y'"' (7) represents the signal for antenna portp.

6.3.4.1 Precoding for transmission on a single antenna port

For transmission on a single antenna port, precoding is defined by

yPMax)

wherepe {0.4.5} is the umber of the single antenna port used for transmission of the physical channel and

i=0)._.M™,-1, ME, =MSS.

6.3.42 Precoding for spatial multiplexing

Precoding for spatial multiplexing is only used in combination with layer mapping for spatial multiplexing as described
in Section 6.5.3.2. Spatial muloplesing supports two or four antenna ports and the set ofantenna port: used is
er - fol}or pe {0.1.2.3}. respectively.

Table 6.3.4.2.2-1: Large-delay cyclic delay diversity
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6.353.423 Codebook for precoding

For transmission on two antenna ports, pe {o.1} , the precoding matnx Fir) shall be selected from Table 6.5.4.2.3-1 or
a subset thereof. For the closed-loop spatial multiplexing transmission mode defined im [4], the codebook mdex 0) is not
wed when the number layersis ¥ =2-

Table 6.3.4.2.3-1: Codebook for transmission on antenna ports {o.}.

 
6.3.43 Precoding for transmit diversity

Precoding for tansout diversity is only wed m combination with layer mapping for fransmit diversity as descibed m
Section 4.33.3. The precoding operation for transmut diversity is defined for two and four anteuna ports.

For transmission on two antenna ports, pe {0.1}, the output yii) = [ti real ,f=01_.,M*, -1 ofthe

ya 10 Ff 0] Rebyoo)|10-10 J m0)yOosn)420 1 0 Ff) mmr Ww
ly@i+y| [1 0-7 O|1mle™@)|

fori =0),...,Mis —1 with fF, = 20S.

For transmission on four antenna ports, p< {0.1.2.3}, the output yii) = ba yoo ya yal,
i=0,...MS, —1 of the precoding operation is defined by
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6.3.2 Radio resource control information elements

- Antennalnfo

The IE AntennalnfoCommon and the AntennalnfoDedicated are used to specify the common and the UE specific
antenna configuration respectively.

Antennainfo information elements

- ASNISTART

AntennalnfoCommon ::= SEQUENCE {

antennaPortsCount EMUMERATED {an1, an2, an4, spare] }

i

AntennalnfoDedicated := SEQUENCE {

transmissionMode ENUMERATED {

tml, tm2, tm3, tm4, tm5, tmé,

tm7, tm8-v920},

codebookSubsetRestriction CHOICE {

n2TxAntenna-tm3 BIT STRING (SLE (2)),

n4TxAntenna-tm3 BIT STRING (SLZE(4)),

n2TxAntenna-tm4 BIT STRING (SIZE(6)),

n4TxAntenna-tm4 BIT STRING (SIZE(64)),

n2TxAntenna-tm5 BIT STRING (SLE (4)),

n4TxAntenna-tm5 BIT STRING (SLE (16)),

n2TxAntenna-tm6 BIT STRING (SLZE(4)),

n4TxAntenna-tm6 BIT STRING (SIZE (16))

} OPTIONAL, -- Cond TM

ue-TransmitAntennaSelection CHOICE;

Telease NULL,

setup ENUMERATED j{closedLoop, openLoop}
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103. The Accused Products further practice a method comprising receiving a first pilot, 

a second pilot, a first data symbol and a second data symbol transmitted on the two antenna 

ports. As shown below, this functionality is described in the LTE Standard, including but not 

limited to in 3GPP TS 36.211 section 6.10. 
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Figure 6.10.1.2-2. Mapping of downlink reference signals (extended cyclic prefix).
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104. The Accused Products further practice a method comprising demodulating the 

first data symbol and the second data symbol based on the processing parameter, the first pilot, 

and the second pilot. As shown below, this functionality is described in the LTE Standard, 

including but not limited to in 3GPP TS 36.213 section 7.2, 3GPP TS 36.211 sections 6.3.4 and 

6.10.  
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6.3.4 Precoding

The precoder tikes as inpat a Wack ofvectors x67) =|"G9) . neal. f=01,_.,MS —1 from the layer
minisswicca =. yi of #=03....A0%,, -1 to be mabped onto resources on
each ofthe antenna ports. where y'"' (7) represents the signal for antenna portp.

6.3.4.1 Precoding for transmission on a single antenna port

For transmission on a single antenna port, precoding is defined by

yPMax)

wherepe {0.4.5} is the umber of the single antenna port used for transmission of the physical channel and

i=0)._.M™,-1, ME, =MSS.

6.3.42 Precoding for spatial multiplexing

Precoding for spatial multiplexing is only used in combination with layer mapping for spatial multiplexing as described
in Section 6.5.3.2. Spatial muloplesing supports two or four antenna ports and the set ofantenna port: used is
er - fol}or pe {0.1.2.3}. respectively.

Table 6.3.4.2.2-1: Large-delay cyclic delay diversity
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6.353.423 Codebook for precoding

For transmission on two antenna ports, pe {o.1} , the precoding matnx Fir) shall be selected from Table 6.5.4.2.3-1 or
a subset thereof. For the closed-loop spatial multiplexing transmission mode defined im [4], the codebook mdex 0) is not
wed when the number layersis ¥ =2-

Table 6.3.4.2.3-1: Codebook for transmission on antenna ports {o.}.

 
6.3.43 Precoding for transmit diversity

Precoding for tansout diversity is only wed m combination with layer mapping for fransmit diversity as descibed m
Section 4.33.3. The precoding operation for transmut diversity is defined for two and four anteuna ports.

For transmission on two antenna ports, pe {0.1}, the output yii) = [ti real ,f=01_.,M*, -1 ofthe

ya 10 Ff 0] Rebyoo)|10-10 J m0)yOosn)420 1 0 Ff) mmr Ww
ly@i+y| [1 0-7 O|1mle™@)|

fori =0),...,Mis —1 with fF, = 20S.

For transmission on four antenna ports, p< {0.1.2.3}, the output yii) = ba yoo ya yal,
i=0,...MS, —1 of the precoding operation is defined by
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6.10 Reference signals
Three types of downlink reference signals are defined:

- (Cell-specific reference signals, associated with non-MBSFN transmission

- MOBSFN reference signals, associated with MBSFN tmansmission

- UE-specific reference signals

There is one reference signal transmitted per downlink antenna port.

6.10.1 Cell-specific reference signals

Cell-specific reference signals shall be tensmitted in all downlink subirames im a cell supporting noo-MBSFN
tansmssion. In case the subframe is used for tansmuission with MBSFN,only the frst hwo OFDM symbols ina
subframe can be used for ransmission ofcell-specific reference symbols.

(Cell-specific reference signals are mansmitted on ome or several ofantenna ports 0 to 3.

(Cell-specific reference signels are defined for Af =15 kHz only.

 Ce
Co OICATPaTtBeetTETTI
ee

 
 

Figure 6.10.1.2-1. Mapping of downlink reference signals (normal cyclic prefix).

68



69 

105. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’774 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’774 Patent. 

106. Apple has had knowledge and notice of the ’774 Patent at least as of the filing of 

this Complaint. 

107. Apple indirectly infringes the ’774 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’774 patent.  Apple induces this direct 

infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 
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other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’774 Patent.  Apple performs these affirmative acts with knowledge of the 

’774 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’774 Patent. 

108. Apple also indirectly infringes the ’774 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’774 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’774 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’774 Patent.  Apple performs these affirmative 

acts with knowledge of the ’774 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’774 Patent. 

109. Apple’s infringement of the ’774 Patent has damaged and will continue to 

damage the Plaintiffs. 
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COUNT VI: PATENT INFRINGEMENT OF THE ’833 PATENT 

110. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

111. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’833 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’833 Patent 

including, but not limited to, at least the Apple Accused Products.   

112. For example and as shown below, the Accused Products infringe claim 1 of the 

’833 patent by virtue of their compatibility with and practice of the LTE standard. For example, 

and to the extent the preamble is limiting, the Accused Products practice a method for 

transmitting uplink signals comprising control signals and data signals in a wireless 

communication system. As shown below, this functionality is described in the LTE Standard, 

including but not limited to in 3GPP TS 36.201 sections 1 and 4, and 3GPP TS 36.212 section 

5.2.2. 
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4 General description of LTE Layer1

4.1 Relation to other layers

4.1.1 General Protocol Architecture

The radio interface described in this specification covers the interface between the User Equipment (UE) and the
network. The radio interface is composed of the Layer 1, 2 and 3. The TS 36.200 senes describes the Layer 1 (Physical
Layer) specifications. Layers 2 and 3 are described in the 36.300series.

9.2.2 Uplink shared channel
ape a ae
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Figure 5.2.2-1: Transport channel! processing for UL-SCH
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113. The Accused Products further practice a method comprising serially multiplexing 

first control signals and data signals in a mobile station, wherein the first control signals are 

placed at a front part of the multiplexed signals and the data signals are placed at a rear part of 

the multiplexed signals. As shown below, this functionality is described in the LTE Standard, 

including but not limited to in 3GPP TS 36.212 section 5.2.2. 
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5.2.2.f Data and control multiplexing
The inputs to the data and control multiplexing are the coded bits of the control information denoted by

Foe Dir 2 -F3 2Pocg1 ad the coded bits of the UL-SCH denoted by f).f\..f2..f3...f¢- The output of the data
and control multiplexing operation is denoted by 8-888Bye where H = (G + Qcor ) and H°=H/Q,,.—w

and where g . i=0,....27"—1 are column vectors of length Q,,. H is the total numberof codedbits allocated for UL-
SCH data and COL PMI information.

The control information and the data shall be multiplexed as follows:

Set i,j, Fto 0

while j < Qcor -- first place the control information

8, 719; --99,2)

f= +¢,,

k=k+1
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114. The Accused Products further practice a method comprising mapping the 

multiplexed signals to a 2-dimensional resource matrix comprising a plurality of columns and a 

plurality of rows, wherein the columns and the rows of the 2-dimensional resource matrix 

correspond to single carrier frequency divisional multiple access (SC-FDMA) symbols and 

subcarriers for each SC-FDMA symbol, respectively. As shown below, this functionality is 

described in the LTE Standard, including but not limited to in 3GPP TS 36.212 section 5.2.2 and 

3GPP TS 36.211 section 5.2.1.  
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9.2.2 Uplink shared channel
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Figure 5.2.2-1: Transport channel processing for UL-SCH

ao8 Channel interleaver

ae aft ake

The channel interleaver described in this subclause in conjunction with the resource element mapping for PUSCH im [2]
implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-
ACK informationis present on both slots in the subframe and is mapped to resources around the uplink demodulation
reference signals.

. _ ; .. . RI RI RY RI
The input to the channel interleaver are denoted by By: By BaeBs Wy 1% 3% Foy and

gege,—7. 1 The number of modulation symbols in the subframe is given by H"=H'+Q_. _ ThemW -_ = =Ace

output bit sequence from the channel interleaver is derived as follows:
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(1) Assign C,,,. = Nee to be the numberof columns of the matrix. The columns of the matrix are numbered 0,

1, 2.....Cyy —1 fiom left to right. WEEY" is determined according to section 5.2.2.6.

(2) The numberof rows of the matrix is R... =(A"-O,, )/C,,,, and we define RK’=R,,,./0,,.

The rowsofthe rectangularmatrix are numbered 0, 1, 2,.... R,,,,,. —1 fromtop to bottom.

RI ;
ety _ 18 Witten onto1057-1

the columns indicated by Table 5.2.2.8-1. and by sets ofQ,, rows starting from the last row and moving upwards
according to the following pseudocode.

(3) If rank informationis transmitted in this subframe, the vector sequence q.qd ea

Set 7.7 to 0.

Set rto KR’. -1

while #< Op,

Cpr = ColumnSet(/)

XCmmm CRF =gh
r=i+1

r=R,,, —1-|i/4]

j=(j+3)mod4

end while

Where ColumnSetis given in Table 5.2.2.8-1 and indexed left to right from 0 to 3.

(4) Write the input vector sequence, for k= 0, 1.._.. H’-1. into the (R,.~ an) matrix by sets of O,, rows

starting with the vector i, in column 0 and rows 0 to (Q,, —1) and skipping the matrix entries that are already
occupied:

[ ¥ ¥ y*o 4 79 ~YCue-l

| VCaer +1 Vea +2 nL)a

|Rn —D*Cpue (Rie DCm +1 RiceCurt? ERC—D|
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The pseudocode is as follows:

Set 1, k to 0.

While k <H".

if y, is not assigned to RI symbols

+; Sy

k=k+1

end if

i=itl

end While

ape ae ae

(6) The output of the block interleaver is the bit sequence read ont column by column from the i. XCax )

matrix. The bits after channel interleaving are denoted by fig 1, hy...+Qpr-1°

Table 5.2.2.8-1: Column set for Insertion of rank information

 
CP configuration Column Set

Normal (1,4, 7, 10}
Extended {0, 3, 5, 4}

   
 

Table 5.2.2.8-2: Column set for Insertion of HAR@-ACK information

 
   CP configuration Column Set

Normal {2, 3,8, 9}
Extended 1, 2,6, 7} 
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ae Slot structure and physical resources

S21 Resource grid

The transmitted signal in each slot is described by a resource grid of asyee subcarriers and Nowe $C-FDMA
symbols. The resource grid is illustrated in Figure 5.2.1-1. The quantity pr depends on the uplink transmission
bandwidth configured in the cell and shall fulfil

in. UL UL UL
NainUL< yUL < yee

One uplink slotT),..|j !

NyweSC-FDMA[NarsiSO-FOMAsymbots )

[PEE
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115. The Accused Products further practice a method wherein a number of columns of 

the 2-dimensional resource matrix corresponds to a number of SC-FDMA symbols within one 

subframe except specific SC-FDMA symbols used for a reference signal, and wherein the 

multiplexed signals are mapped from the first column of the first row to the last column of the 

first row, the first column of the second row to the last column of the second row, and so on, 

until all the multiplexed signals are mapped to the 2-dimensional resource matrix. As shown 

below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.211 section 4.1-4.2, 3GPP TS 36.211 section 5.2.1, and 3GPP TS 36.212 section 5.2.2. 
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4.1 Framestructure type 1

Fraine structure type | is applicable to both full duplex and half duplex FDD_ Eachradio frame is
T; = 307200'T, =10ms long and consists of 20 slots of length T,,, =15360 T, =0.5ms , numbered trom 0 to 19. A
subframe is defined as two consecutive slots where subframe i consists of slots 2i and 2i +1.

For FDD, 10 subtrames are available for downlink transmission and 10 subframes are available for uplink transmussious
i each LQ ms terval. Uplink and downlink transmissions are separated in the frequeney domain. In halfduplex FDD
operation, the UE cannot transuut and receive at the same time while there are no such restrictions in full-duplex FDD.

, One radio frame, 77>= 3072007,= 10m

One slot. Tyn= 153607,= 0.5 ms

 

  

  | #0 HI | #2 | #3 eepereieiets “48 #19    

One subframe

Figure 4.1-1: Frame structure type 1.

4.2 Frame structure type 2

Frame structure type 2 is applicable to TDD. Each radio frame of length 7; =307200-7, =10ms consists of two half

frames of length 153600-7, =5 ms each. Each half-frame consists of five subframes oflength 30720-7, =1ims . The

supported uplink-downlink configurations are listed in Table 4.2-2 where, for each subframe in a radio frame. D'
denotes the subframe is reserved for downlink transunssions, 'U' denotes the subframe is reserved for uplink
transmissions and 'S' denotes a special subframe with the three fields DwPTS, GP and UpPTS. The length of DwPTS
and UpPTSis given by Table 4,2-1 subject to the total length of DwPTS, GP and UpPTS being equal
to 30720-T, =lms. Each subirame7;is detined as two slots, 2i and 2/+1 oflength 7), =15360-7, =0.5 ms in each
subframe.

82



83 

Case 2:19-cv-00066-JRG   Document 1   Filed 02/25/19   Page 84 of 111 PageID #:  84Case 2:19-cv-00066-JRG Document1 Filed 02/25/19 Page 84 of 111 PagelD#: 84

5.2 Slot structure and physical resources

5.2.1 Resourcegrid

The transmitted signal in each slot is described by a resource grid of Ney subcarriers and Nes $C-FDMA
symbols. The resource grid is illustrated in Figure 5.2.1-1. The quantity a depends on the uplink transmission
bandwidth configured in the cell and shall fulfil

in, UL ‘UL UL
NginUl <Nol < ye

ae

One uplink slot Ty,=>.

i oe 5C-FDMAsy mbols- i

5.2.2 Uplink shared channel
afe ae aie

5.2.2.8 Channel interleaver

The channel interleaver described in this subclause in conjunction with the resource element mapping for PUSCH im [2]
implements a time-first mapping ofmodulation symbols onto the transmit waveform while ensuring that the HARQ-
ACKinformation is present on both slots in the subframe and is mapped to resources around the uplink demodulation
reference signals.

The input to the channel interleaver are denoted by By: 8) 2842-7 Ew? gg’. g'_. 1On 4 and
qegt,qia ,- The number ofmodulation symbols in the subframeis given by A" =H'+0Q,, .. The=u = =i =Gecr-

output bit sequence from the channel interleaver is derrved as follows:
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(1) Assign Cia, = J oe to be the number of columns of the matrix. The columns of the matrix are numbered 0,
1, 2,.--1 Cou, —1 from left to right. _— is determined according to section 5.2.2.6.

(2) The number of rowsof the matrix is R_ =(H"-O_)/C__, and we define RY = RB, /O,-

The rows of the rectangular matrix are numbered 0, 1, 2,.... Rig, —1 from top to bottom.

eke

9.2.2.6 Channel coding of control information
afe aie ae

When the UE transmits HARQ-ACKbits or rank indicator bits. it shall determine the number of coded symbols @" for
HARQ-ACK of rank indicator as

O-[nae APUSCHinitial | FPUSCH
O' = min : aya offset ; ia

Kk,
rm)

where O is the number of ACK/NACKbits or rank indicatorbits, M>S is the scheduled bandwidth for PUSCH
transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and

lo “Wnts the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport
block given by —enon =(2 (WUE, —t}-Nex ), where NVs»< is equal to 1 if UE is configured to send PUSCH
and SRS in the same subframe for initial transmission or if the PUSCH resource allocation for initial transmission even

partially overlaps with the cell specific SRS subframe and bandwidth configuration defined im Section 3.5.3 of[2].

Otherwise Np. is equal to 0. M22! C and K, are obtained from the initial PDCCHforthe sametransport

5.2.2 Uplink shared channel

eee

52.2.8 Channel interleaver
eee
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116. The Accused Products further practice a method comprising mapping 

ACK/NACK control signals to specific columns of the 2-dimensional resource matrix, wherein 

the specific columns correspond to SC-FDMA symbols right adjacent to the specific SC-FDMA 

symbols, wherein the ACK/NACK control signals overwrite some of the multiplexed signals 

mapped to the 2-dimensional resource matrix from the last row of the specific columns. As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.211 section 4.1-4.2, 3GPP TS 36.212 sections 5.2.2.8 and 5.2.2, 3GPP TS 36.211 

sections 5.2.1, 5.2.3, 5.5.2.1.2, 5.3.4, 5.5.2, and 3GPP TS 36.300 section 5.2.4. 
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4.1 Frame structure type 1

Fraine structure type | is applicable to both full duplex and half duplex FDD- Eachradio frame is
T; =307200'T, =10ms long and consists of 20 slots of length T,,. = 15360 T, = 0.5 ms . numbered from0 to 19. A
subframe is defined as two consecutive slots where subframe i consists of slots 7i and 27i +1.

For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions
in each 10 ms uiterval. Uplink and downlink transmissions are separated in the fequeney domain. In half-duplex FDD
operation, the UE cannot transmit and recerve at the same time while there are no such restrictions im full-duplex FDD.

Oneradio frame, 7p 3072007,— 10ms

One slot, Tua 153607;= 0.5 ms

 

40 HI #2 Ee ee #18 #19 

One subframe

Figure 4,1-1: Frame structure type 1.

4.2 Framestructure type 2

Frame structure type 2 is applicable to TDD, Eachradio frame of length 7; =307200-7, =10ms consists of two half-

frames oflength 153600-7, =5 ms each. Each half-trame consists offive subframes of length 30720. 7, =1 ms . The

supported uplink-downlink configurations are listed in Table 4.2-2 where, for each subfiame in a radio frame. "D'
denotes the subframe is reserved for downlink transmissions, 'L' denotes the subframe is reserved for uplink
transmissions and 'S' denotes a special subframe with the three fields DwPTS, GP and UpPTS. The length ofDwPTS
and UpPTSis given by Table 4,2-1 subject to the total length of DwPTS. GP and UpPTSbeing equal
to 30720-7, =lms. Each subirame7;is defined as two slots. 2/ and2/+1 oflength 7,,, =15360-T, =0.5 ms in each
subframe.

5.2.2.6 Channelinterleaver

The channel interleaver described in this subclause in conjunction with the resource element mapping for PUSCH im [2]
implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-
ACK information is present on both slots in the subframe and 1s mapped to resources around the uplink demodulation
reference signals.
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3.2 Slot structure and physical resources

62.1 Resource grid

subcarriers and Ns, SC-FDMA
symbols. The resource gridis illustrated in Figure 5.2.1-1. The quantity an depends on the uplink transmission
bandwidth configured in the cell and shall fulfil

The transmitted signal in each slot is described by a resource grid of NasNe

pain, UL UL UL
NaiUL¢ NUL < yam

ae sak

One uplink sloT.,.,
| i

|

‘NZ,SCFDMA symbols * 

k= NEN -1

 
 

Resource

Beesa resource
= ya's plemenis

=

3 5alla 8 Reseurec el
3,| Be _* elament «.D=<! 2 -x =
ee=
a

k=0

1=0 f=Nyu—!

Figure 5.2.1-1: Uplink resource grid.
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The number of SC-FDMAsymbols in a slot depends on the cyclic prefix length configured by the higher layer
parameter UL-CyclicPrefixLength and is given in Table 5.2.3-1.

5.2.3. Resource blocks

A physical resource block 1s defined as Nem consecutive SC-FDMA symbols in the tme domain and

NEconsecutive subcarriers in the frequency domain, where Nyae and NE are given by Table 5.2.3-1.

A physical resource block in the uplink thus consists of V.ois x NE® resource elements, corresponding to one slot in
the time domain and 180 kHz in the frequency domain.

Table 5.2.3-1: Resource block parameters

 Normal cyclic prefix
6Extended cyclic prefix
 

5.2.4 Uplink Reference signal

Uplink reference signals (for channel estimation for coherent demodulation] are transmitted in the 4-th block of the slot
[assumed normal CP]. The uplink reference signals sequence length equals the size (number of sub-carriers) of the
assigned resource.

§52.12 Mappingto physical resources

The sequence pont) shall be multiplied with the amplitude scaling factor §5,;<-;; and mapped in sequence starting
with pr) to the sameset ofphysical resource blocks used for the corresponding PUSCHtransmission defined in
Section 5.3.4. The mapping to resource elements (4./), with /=3 for normal cyclic prefix and / =? for extended

cyclic prefix, in the subframe shall be in increasing order offirst k, then the slot number.

5.3.4 Mapping to physical resources

The block of complex-valued symbols 2(0),....7(0feem_ —L) shall be multiplied with the amplitude scaling factor

Bouse in order to conform to the transmit power Poyspecified in Section 5.1.1.1 in [4], and mapped in sequence

starting with 2(0) to physical resource blocks assigned for transmission of PUSCH. The mapping to resource elements

(k.1) correspondingto the physical resource blocks assigned for transmission and not used for transmission of
reference signals and not reserved for possible SRS transmission shall be in increasing orderoffirst the index # . then

the index / , starting with the first slot in the subframe.
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5.2.2 Uplink shared channel
wae

52273 Channelinterleaver
oak ak

(5) IfHARQ-ACKinformation is transmitted in this subframe, the vector sequence qa,qi,q™a
is written onto the columns indicated by Table 5.2.2.8-2, and by sets of O» rows starting from the last row and
toving upwards according to the following pseudocode. Note that this operation overwrites some of the channel
interleaver entries obtained in step (4).

Set i,j to 0.

Setrto Ry. —1

while i< Oyer

€scx = ColumnSet|j)

: |
VrnCattger “as

i=i+1

r= Ri —1-|i/4|

j=(j+3)mod4

end while

Where ColumnSet 1s given in Table 5.2.2.8-2 and indexed left to mght from 0 to 3.
seafede

Table 5.7.2.8-2: Column setfor Insertion of HARG-ACK information

_cPconfiguration|__ColumnSet]
N PSLi
ExtendedaA 
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117. The Accused Products further practice a method comprising transmitting the 

signals mapped to the 2-dimensional resource matrix by column by column to a base station. As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.211 section 4.1 and 3GPP TS 36.211 section 5.2.1. 
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For FDD, 10 subtrames are available for downlink transnussion and 10 subframes are available for uplink transimssions
in each LO ms interval. Uplink and downlimk transnussions are separated in the frequency domain. In half-duplex FDD
operation, the UE camot transnut and receive at the same time wlule there are no suchrestrictions in full-duplex FDD.,

One radio frame, 77= 3072007,= 10 ms

One slot. Ty= 153607,= 0.5 ms

 

HO) #1 HD ne 418 #19

| Onesubframe |=

Figure 4,.1-1: Frame structure type 1.

ae Slot structure and physical resources

Did. Resource grid

The transmitted signal in each slot is described by a resource grid of homoy subcarriers and Nite $C-FDMA
symbols. The resource grid is illustrated in Figure 5.2.1-1. The quantity a depends on the uplink transmission
bandwidth configured in the cell and shall fulfil

pain, UL ‘UL UL
NgBUL <Nil < ye

We eof
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118. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’833 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’833 Patent. 

119. Apple has had knowledge and notice of the ’833 Patent at least as of the filing of 

this Complaint. 
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120. Apple indirectly infringes the ’833 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’833 patent.  Apple induces this direct 

infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’833 Patent.  Apple performs these affirmative acts with knowledge of the 

’833 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’833 Patent. 

121. Apple also indirectly infringes the ’833 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’833 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’833 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’833 Patent.  Apple performs these affirmative 
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acts with knowledge of the ’833 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’833 Patent. 

122. Apple’s infringement of the ’833 Patent has damaged and will continue to 

damage the Plaintiffs. 

COUNT VII: PATENT INFRINGEMENT OF THE ’290 PATENT 

123. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

124. Apple infringes, contributes to the infringement of, and/or induces infringement 

of the ’290 Patent by making, using, selling, offering for sale, exporting from, and/or importing 

into the United States products and/or methods covered by one or more claims of the ’290 Patent 

including, but not limited to, at least the Apple Accused Products. 

125. For example and as shown below, the LTE Accused Products infringe claim 10 

of the ’290 patent by virtue of their compatibility with and practice of the LTE standard. For 

example, each Accused Product is a mobile terminal configured to receive data in a Single-User 

MIMO (SU-MIMO) signaling mode and a Multi-User MIMO (MU-MIMO) signaling mode. As 

shown below, this functionality is described in the LTE Standard, including but not limited to 

3GPP TS 36.300 § 5.1.5 and 3GPP TS 36.213 § 7.1. 
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126. The Accused Products further comprise a controller configured to switch the 

mobile terminal between the SU-MIMO and MU-MIMO signaling modes. As shown below, this 

functionality is described in the LTE Standard, including but not limited to 3GPP TS 36.331 §§ 

5.3.5, 5.3.10, and 6.3.2. 

[. . . ] 

[. . .] 
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[. . .] 
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5.3.5.3 Reception of an RRCConnectionReconfiguration not including the mobilityControlinfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply
with the configuration included in this message, the UEshall:

1>if this is the first RRCConnectionReconfiguration message after successful completion of the RRC Connection
Re-establishment procedure:

2>re-establish PDCP for SRB2 and for all DRBsthat are established, if any;

2>re-establish RLC for SRB2 and for all DRBsthat are established, if any;

2>if the RRCConnectionReconfiguration message includes the fullConfig:

3> perform the radio resource configuration procedure as specified in section 5.3.5.8;

2>if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

3> perform the radio resource configuration procedure as specified in 5.3.10;

5.3.10 Radio resource configuration

5.3.10.0 General

The UE shall:

1>if the received radioResourceConfigDedicated includes the srb-TodddModList:

2>perform the SRB addition or reconfiguration as specified in 5.3.10.1;

1>if the received radioResourceConfigDedicated includes the drb-ToReleaseList:

2>perform DRB release as specified in 5.3.10.2;

1>if the received radioResourceConfigDedicated includes the drb-ToAddModList:

2>perform DRB additionor reconfiguration as specified in 5.3.10.3;

1>if the received radioResourceConfigDedicated includes the mac-MainConfig:

2>perform MAC mainreconfiguration as specified in 5.3.10.4;

1>if the received radioResourceConfigDedicated includes sps-Config:

2>perform SPS reconfiguration according to 5.3.10.5;

1>if the received radioResourceConfigDedicated includes the physicalConfigDedicated:

2>reconfigure the physical channel configuration as specified in 5.3.10. 6.

5.3.10.6 Physical channel reconfiguration

The UE shall:

1>reconfigure the physical channel configuration in accordance with the received physicalConfigDedicated;
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[...]

6.3.2 Radio resource control information elements

[...]

- PhysicalConfigDedicated

The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element
—— ASNISTART

PhysicalCconfigDedicated ::= SEQUENCE {
pdsch-ConfigDedicated PDSCH-ConfigDedicated OPTIONAL, -- Need on
pucch-ConfigDedicated PUCCH-ConfigDedicated OPTIONAL, -- Need on
pusch-ConfigDedicated PUSCH-ConfigDedicated OPTIONAL, -- Need on
uplinkPowerControlDedicated UplinkPowerControlDedicated OPTIONAL, -- Need oN
tpc-PDCCH-ConfigPUCCH TPC-PDCCH-Config OPTIONAL, -- Need ON
tpc-PDCCH-ConfigPUSCH TPC-PDCCH-Config OPTIONAL, —— Need on
cqi-ReportConfig CQI-ReportConfig OPTIONAL, -- Need ON
soundingRS-UL-ConfigDedicated SoundingRS-UL-ConfigDedicated OPTIONAL, -- Need ON
antennaInfo CHOICE {

explicitValue AntennaInfoDedicated,
defaultValue NULL

} OPTIONAL, —— Need ON
schedulingRequestconfig SchedulingRequestcConfig OPTIONAL, -- Need ONseer
[[ cqi-Reportconfig-v920 CQl-ReportConfig-v920 OPTIONAL, -- Need on

antennaInfo-v920 AntennainfoDedicated-v920 OPTIONAL -- Need on
]]

}

—- ASN1STOP

[...]
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[. . .] 

127. The Accused Products further comprise a receiver configured to receive 

redefinition data from a base station, where the base station is configured to identify a data bit 

configured to be transmitted to the mobile terminal in a SU-MIMO bit stream, wherein the SU-
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MIMO bit stream comprises a plurality of bits configured to be interpreted by the mobile 

terminal in the SU-MIMO signaling mode, and wherein the identified data bit is not required in 

the MU-MIMO signaling mode. As shown below, this functionality is described in the LTE 

Standard, including but not limited to in 3GPP TS 36.300 § 11.1.1, 3GPP TS 36.213 § 7.1, and 

3GPP TS 36.212 § 5.3.3.1. 

[. . .] 
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- HARQprocess number — 3 bits (FDD), 4 bits (TDD)

- Newdata indicator — 1 bit

- Redundancy version — 2 bits

- TPC command for PUCCH —2bits as defined in section 5.1.2.1 of 3GPP TS 36.331

- Downlink Assignment Index (this field is present in TDDforall the uplink -downlink configurations and only
applies to TDD operation with uplink —-downlink configuration 1-6. This field is not present in FDD) — 2 bits

- TPMIinformation for precoding — numberofbits as specified in Table 5.3.3.1.3A-1

TPMI information indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of 3GPP TS

36.213 corresponding to the single-layer transmission.

- PMI confirmation for precoding — 1 bit as specified in Table 5.3.3.1.3A-2

§.3.3.1.4A Format 1D

DCIformat 1D is used for the compact scheduling of one PDSCH codeword with precoding and poweroffset
information.

The following information is transmitted by means of the DCI format 1D:

- Localized/Distributed VRB assignmentflag — 1 bit as defined in section 7.1.6.3 of 3GPP TS 36.331

- Resource block assignment — log, (NRE (NRE +))/2)| bits as defined in section 7.1.6.3 of 3GPP TS 36.331:
- For localized VRB:

flog(Nas (NRE +D/ 2)| bits provide the resourceallocation
- For distributed VRB:

- For ny < 50
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128. The Accused Products further comprise a receiver configured to receive 

redefinition data from a base station, where the base station is configured to redefine the 

identified data bit to comprise signaling data associated with the MU-MIMO signaling mode, 

wherein the redefinition data is configured to cause the mobile terminal to interpret the identified 

data bit as power offset signaling data associated with the MU-MIMO signaling mode. As shown 

below, this functionality is described in the LTE Standard, including but not limited to in 3GPP 

TS 36.213 § 7.1.5, and 3GPP TS 36.212 § 5.3.3.1.4. 
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[. . .] 

129. The Accused Products further comprise a receiver configured to receive a bit 

stream comprising the identified data bit at the mobile terminal using the MU-MIMO mode. As 

shown below, this functionality is described in the LTE Standard, including but not limited to in 

3GPP TS 36.213 § 7.1, and 3GPP TS 36.212 § 5.3.3.1.4. 
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[. . .] 

130. The Accused Products further comprise a processor configured to interpret the 

identified data bit as the power offset signaling data associated with the MU-MIMO signaling 

mode based on the received redefinition data. As shown below, this functionality is described in 
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the LTE Standard, including but not limited to in 3GPP TS 36.213 § 7.1.5, and 3GPP TS 36.212 

§ 5.3.3.1.4. 

[. . .] 

131. Thus, as just illustrated above, the Apple Accused Products directly infringe one 

or more claims of the ’290 Patent.  Apple makes, uses, sells, offers for sale, exports, and/or 

imports, in this District and/or elsewhere in the United States, these devices and thus directly 

infringes the ’290 Patent. 

132. Apple has had knowledge and notice of the ’290 Patent at least as of the filing of 

this Complaint. 

133. Apple indirectly infringes the ’290 patent, as provided in 35 U.S.C. § 271(b), by 

inducing infringement by others, such as Apple’s customers and end-users, in this District and 

elsewhere in the United States.  For example, Apple’s customers and end-users directly infringe 

through their use of the inventions claimed in the ’290 patent.  Apple induces this direct 
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infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise 

making available the Apple Accused Products, and providing instructions, documentation, and 

other information to customers and end-users suggesting they use the Apple Accused Products in 

an infringing manner, including in-store technical support, online technical support, marketing, 

product manuals, advertisements, and online documentation.  As a result of Apple’s inducement, 

Apple’s customers and end-users use the Apple Accused Products in the way Apple intends and 

directly infringe the ’290 Patent.  Apple performs these affirmative acts with knowledge of the 

’290 Patent and with the intent, or willful blindness, that the induced acts directly infringe the 

’290 Patent. 

134. Apple also indirectly infringes the ’290 Patent, as provided by 35 U.S.C. 

§ 271(c), by contributing to direct infringement committed by others, such as customers and end-

users, in this District and elsewhere in the United States.  Apple’s affirmative acts of selling and 

offering to sell, in this District and elsewhere in the United States, the Apple Accused Products 

and causing the Apple Accused Products to be manufactured, used, sold, and offered for sale 

contribute to Apple’s customers and end-users use of the Apple Accused Products, such that the 

’290 Patent is directly infringed.  The accused components within the Apple Accused Products 

are material to the invention of the ’290 Patent, are not staple articles or commodities of 

commerce, have no substantial non-infringing uses, and are known by Apple to be especially 

made or adapted for use in the infringement of the ’290 Patent.  Apple performs these affirmative 

acts with knowledge of the ’290 Patent and with intent, or willful blindness, that they cause the 

direct infringement of the ’290 Patent. 

135. Apple’s infringement of the ’290 Patent has damaged and will continue to 

damage the Plaintiffs. 
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COUNT VIII: DECLARATORY JUDGMENT THAT THE PLAINTIFFS HAVE NOT 
VIOLATED FRAND OR COMPETITION LAW 

136. Plaintiffs incorporate by reference the preceding paragraphs as though fully set 

forth herein. 

137. The Plaintiffs own patents essential to various standards, including for example, 

LTE.  Apple infringes the Plaintiffs’ essential patents and does not have a license to practice 

such patents. 

138. The original assignee of the Plaintiffs’ standard essential patents—for example, 

whether it be LG, Panasonic, Ericsson, or Samsung—voluntarily declared that they are prepared 

to grant licenses on terms that are fair, reasonable, and non-discriminatory (“FRAND”), in 

compliance with the ETSI IPR Policy.  These declarations formed a contract (“FRAND 

contract”) under French law.   

139. There is a dispute between the Plaintiffs and Apple concerning whether the 

Plaintiffs’ history of offers to Apple for a global license to the Plaintiffs’ essential patents 

complies with the Plaintiffs’ commitment to license their essential patents on FRAND terms and 

conditions pursuant to ETSI and ETSI’s IPR Policy.  The Plaintiffs have fully performed their 

obligations under the FRAND contract, but Apple disagrees and, as a result, has refused to 

license the Plaintiffs’ standard essential patents on the FRAND terms the Plaintiffs have offered.  

There is a case or controversy of sufficient immediacy, reality, and ripeness to warrant the 

issuance of declaratory judgment. 

140. In light of this dispute, the Plaintiffs are seeking relief in the United Kingdom 

(“UK”) (more precisely, in the High Court of England and Wales, which has already determined 

FRAND terms including royalty rates for part of the Plaintiffs’ patents with respect to another 
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company) in respect of Apple’s infringement of certain UK patents.  As part of those 

proceedings the Plaintiffs have requested the UK Court to make a determination as to the 

FRAND license terms in respect of the Plaintiffs’ worldwide portfolio (the “UK FRAND 

Proceedings”).  Accordingly, the UK FRAND Proceedings will determine FRAND terms for 

Plaintiffs’ worldwide portfolios.   

141. To the extent necessary beyond the UK FRAND Proceedings, the Plaintiffs 

request a declaratory judgment in this Court that negotiations toward a FRAND license with 

Apple were conducted in good faith, comply with the ETSI IPR Policy, and were consistent with 

competition law requirements. This request by the Plaintiffs is not duplicative or inconsistent 

with the UK FRAND Proceedings, and, to the extent necessary to avoid any duplication or 

inconsistency, should be subordinate to the UK FRAND Proceedings.  

DAMAGES 

142. As a result of Apple’s acts of infringement, Plaintiffs have suffered actual and 

consequential damages.  To the fullest extent permitted by law, Plaintiffs seeks recovery of 

damages at least in the form of reasonable royalties.   

DEMAND FOR JURY TRIAL 

143. Plaintiffs hereby demand a jury trial for all issues so triable. 

PRAYER FOR RELIEF 

WHEREFORE, the Plaintiffs respectfully request that this Court enter judgment in their 

favor ordering, finding, declaring, and/or awarding Plaintiffs relief as follows: 

A. that Apple infringes the Patents-in-Suit; 

B. that Apple’s infringement of the Patents-in-Suit is willful; 
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C. Plaintiffs’ actual damages in an amount sufficient to compensate Plaintiffs for 

Apple’s infringement of the Patents-in-Suit until such time as Apple ceases its 

infringing conduct, including supplemental damages post-verdict; 

D. A declaration that Plaintiffs, in their history of negotiations with Apple in regard to a 

global license to the Plaintiffs’ essential patents, have negotiated in good faith and 

otherwise complied with FRAND, as set forth in the relevant IPR licensing 

declarations to ETSI, as well as ETSI’s IPR Policy and any applicable laws, and with 

competition law, such declaration being neither duplicative or inconsistent with the 

UK FRAND Proceedings, and, to the extent necessary to avoid any duplication or 

inconsistency, should be subordinate to the UK FRAND Proceedings; 

E. damages against Apple for the amount the Plaintiffs prove at trial with respect to the 

breach of contract, count, as well as the Plaintiffs’ expenses, costs and attorneys’ fees 

incurred in conjunction with these counts; 

F. enhanced damages pursuant to 35 U.S.C. § 284; 

G. pre-judgment and post-judgment interest to the full extent allowed under the law, as 

well as their costs; 

H. that this is an exceptional case and awarding the Plaintiffs their reasonable attorneys’ 

fees pursuant to 35 U.S.C. § 285; 

I. an accounting for acts of infringement; and 

J. such other equitable relief which may be requested and to which the Plaintiffs are 

entitled. 
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