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05/14/2024
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Service of Process Transmittal Summary

TO: LGS SOP
APPLE INC.
ONE APPLE PARK WAY, MS 37-1IPL
CUPERTINO, CA 95014-0642

RE: Process Served in Texas

FOR: Apple Inc.  (Domestic State: CA)
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ENCLOSED ARE COPIES OF LEGAL PROCESS RECEIVED BY THE STATUTORY AGENT OF THE ABOVE COMPANY AS FOLLOWS:

TITLE OF ACTION: APEX BEAM TECHNOLOGIES LLC vs. APPLE INC.

DOCUMENT(S) SERVED: Summons, Cover Sheet, First Amended Complaint

COURT/AGENCY: Western District of Texas - United States District Court - Waco Division, TX
Case # 624CV00223

NATURE OF ACTION: Intellectual Property Litigation - Patent infringement

PROCESS SERVED ON: C T Corporation System, Dallas, TX

DATE/METHOD OF SERVICE: By Traceable Mail on 05/14/2024 postmarked on 05/08/2024

JURISDICTION SERVED: Texas

APPEARANCE OR ANSWER DUE: Within 21 days after service, not counting the day of receipt

ATTORNEY(S)/SENDER(S): Raymond W. Mort, III
The Mort Law Firm, PLLC
111 Congress Ave
Suite 500
Austin, TX 78701
512-865-7950

ACTION ITEMS: CT has retained the current log, Retain Date: 05/15/2024, Expected Purge Date:
05/20/2024

Image SOP

Email Notification,  Charstie Wheelock  wheelock@apple.com

Email Notification,  Erik Floyd  efloyd@apple.com

Email Notification,  Ryan Moran  rmoran@apple.com

Email Notification,  Jennifer Brown  jennifer_brown@apple.com

Email Notification,  Susan Guarino  sguarino@apple.com

Email Notification,  Andrew Farthing  afarthing@apple.com

Email Notification,  Lisa Olle  olle@apple.com

Email Notification,  Stephanie Fine  stephanie_fine@apple.com
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Email Notification,  Amy Handler  ahandler@apple.com

Email Notification,  James Wiley, Jr.  jwileyjr@apple.com

Email Notification,  Gabe Zeldin  gzeldin@apple.com

Email Notification,  Jesse Koehler  jesse_koehler@apple.com

Email Notification,  Andrew Stein  andrew_stein@apple.com

Email Notification,  Matt Clements  matthew_clements@apple.com

Email Notification,  Natalie Pous  npous@apple.com

Email Notification,  Mara Selfridge  mselfridge@apple.com

Email Notification,  Amy Walters  amy_walters@apple.com

Email Notification,  Robin Goldberg  robin_goldberg@apple.com

Email Notification,  Garrett Sakimae  gsakimae@apple.com

Email Notification,  LGS SOP  lgsopssop@group.apple.com

Email Notification,  Jack Pararas  jpararas@apple.com

Email Notification,  Tucker Terhufen  tterhufen@apple.com

Email Notification,  Javier Ortega Alvarez  j_ortegaalvarez@apple.com

Email Notification,  Meaghan Thomas-Kennedy  m_thomaskennedy@apple.com

Email Notification,  Raisa Ahmad  rahmad2@apple.com

Email Notification,  Maya Kumar  maya_kumar@apple.com

Email Notification,  Audrey Stano  a_stano@apple.com

Email Notification,  Lloyd Keith II  fkeith@apple.com

Email Notification,  Colette Mayer  colette.mayer@apple.com

Email Notification,  Anita Bamshad  abamshad@apple.com

Email Notification,  Jenny Liu  jianing_liu@apple.com

Email Notification,  Diek Van Nort  dvannort@apple.com

Email Notification,  Chris Han  chan24@apple.com

Email Notification,  Tanya Manno  tmanno@apple.com

Email Notification,  Monica De Lazzari  m_delazzari@apple.com

Email Notification,  Julieanne Osborne  josborne2@apple.com

REGISTERED AGENT CONTACT: C T Corporation System
1999 Bryan Street
Suite 900
Dallas, TX 75201
877-564-7529
MajorAccountTeam2@wolterskluwer.com
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The information contained in this Transmittal is provided by CT for quick reference only. It does not constitute a legal opinion,
and should not otherwise be relied on, as to the nature of action, the amount of damages, the answer date, or any other
information contained in the included documents. The recipient(s) of this form is responsible for reviewing and interpreting the
included documents and taking appropriate action, including consulting with its legal and other advisors as necessary. CT
disclaims all liability for the information contained in this form, including for any omissions or inaccuracies that may be
contained therein.
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The Mort Law Firm, PLLC
111 CONGRESS AVE STE 500
AUSTIN TX 78701-4076
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Case 6:24-cv-00223 Document 4 Filed 05/01/24 Page 1 of 2

AO 440 (Rev. 06/12) Summons in a Civil Action

UNITED STATES DISTRICT COURT
for the

Western District of Texas

Apex Beam Technologies
LLC

Plaintiff(s)

V.

Apple Inc

Defendant(s)

To: (Defendant's name and address)

Civil Action No. 6:24-cv-00223

SUMMONS IN A CIVIL ACTION

Apple Inc

c/o CT Corporation System

1999 Bryan St, Suite 900

Dallas, TX 75201

A lawsuit has been filed against you.

Within 21 days after service of this summons on you (not counting the day you received it) — or 60 days if you
are the United States or a United States agency, or an officer or employee of the United States described in Fed. R. Civ.
P. 12 (a)(2) or (3) — you must serve on the plaintiff an answer to the attached complaint or a motion under Rule 12 of
the Federal Rules of Civil Procedure. The answer or motion must be served on the plaintiff or plaintiffs attorney,
whose name and address are:

Raymond W. Mort, III
The Mort Law Firm, PLLC
111 Congress Ave, Suite 500
Austin, Texas 78701

If you fail to respond, judgment by default will be entered against you for the relief demanded in the complaint.
You also must file your answer or motion with the court.

05/01/2024Date:  

CLERK OF COURT

L 
Signature of Clerk or Deputy Clerk
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JS 44 (Rev. 06/17)
Case 6:24-cv-0028vIkomiblit1shielf4/29/24 Page 1 of 1

The JS 44 civil cover sheet and the information contained herein neither replace nor supplement the filing and service of pleadings or other papers as required by law, except as
provided by local rules of court. This form, approved by the Judicial Conference of the United States in September 1974, is required for the use of the Clerk of Court for the
purpose of initiating the civil docket sheet. (SEE INSTRUCTIONS ON NEXT PAGE OF THIS FORM.)

I. (a) PLAINTIFFS DEFENDANTS

Apex Beam Technologies LLC

(b) County of Residence of First Listed Plaintiff
(EXCEPT IN U.S. PLAINTIFF CASES)

(C) Attorneys (Firm Name, Address, and Telephone Number)

The Mort Law Firm, PLLC

111 Congress Ave, Suite 500, Austin, TX 78701

(512) 865-7950

Apple Inc

County of Residence of First Listed Defendant

(IN U.S. PLAINTIFF CASES ONLY)

NOTE: IN LAND CONDEMNATION CASES, USE THE LOCATION OF
THE TRACT OF LAND INVOLVED.

Attorneys (If-Known)

II. BASIS OF JURISDICTION (Place an "X" in One Bar On6t) DI. CITIZENSHIP OF PRINCIPAL PARTIES (Place an "X" in One Box for Plaintiff
(For Diversity Cases Only) and One Box for Defendant)

0 1 U.S. Government 0 3 Federal Question PTF DEF PTF DEF

Plaintiff (U.S Government Not a Party) Citizen of This State 0 1 0 1 Incorporated or Principal Place
of Business In This State

Ea 4 0 4

•
0 2 U.S. Government

Defendant
0 4 Diversity

(Indicate Citizenship of Parties in Item III)
Citizen of Another State 0 2 0 2 Incorporated and Principal Place

of Business In Another State
0 5 0 5

Citizen or Subject of a 0 3 0 3 Foreign Nation 06 06
Foreign Country

IV. NATURE OF SUIT (Place an "X" in One Box Only) Click here for: Nature of Suit Code Descriptions.

CONTRACT TORTS FORFEITURE/PENALTY BANKRUPTCY OTHER STATUTES I

0 110 Insurance
0 120 Marine
0 130 Miller Act
0 140 Negotiable Instrument
0 150 Recovery of Overpayment

& Enforcement of Judgment
0 151 Medicare Act
0 152 Recovery of Defaulted

Student Loans
(Excludes Veterans)

0 153 Recovery of Overpayment
of Veteran's Benefits

0 160 Stockholders' Suits
a 190 Other Contract
0 195 Contract Product Liability
0 196 Franchise

PERSONAL INJURY
0 310 Airplane
0 315 Airplane Product

Liability
0 320 Assault, Libel &

Slander
0 330 Federal Employers'

Liability
0 340 Marine
0 345 Marine Product

Liability
0 350 Motor Vehicle
0 355 Motor Vehicle

Product Liability
0 360 Other Personal

Injury
0 362 Personal Injury -

Medical Malpractice

PERSONAL INJURY
0 365 Personal Injury -

Product Liability
0 367 Health Care/

Pharmaceutical
Personal Injury
Product Liability

0 368 Asbestos Personal
Injury Product
Liability

PERSONAL PROPERTY
0 370 Other Fraud
0 371 Truth in Lending
0 380 Other Personal

Property Damage
0 385 Property Damage

Product Liability

0 625 Drug Related Seizure
of Property 21 USC 881

0 690 Other

0 422 Appeal 28 USC 158
0 423 Withdrawal

28 USC 157

0 375 False Claims Act
0 376 Qui Tam (31 USC

3729(a))
0 400 State Reapportionment
0 410 Antitrust
0 430 Banks and Banking
0 450 Commerce
0 460 Deportation
0 470 Racketeer Influenced and

Corrupt Organizations
0 480 Consumer Credit
0 490 Cable/Sat TV
0 850 Securities/Commodities/

Exchange

0 890 Other Statutory Actions
0 891 Agricultural Acts
0 893 Environmental Matters
0 895 Freedom of Information

Act

0 896 Arbitration

0 899 Administrative Procedure
Act/Review or Appeal of
Agency Decision

0 950 Constitutionality of
State Statutes

PROPERTY RIGHTS

0 820 Copyrights
181 830 Patent
0 835 Patent -Abbreviated

New Drug Application
0 840 Trademark

LABOR SOCIAL SECURITY

0 710 Fair Labor Standards
Act

0 720 Labor/Management
Relations

0 740 Railway Labor Act
0 751 Family and Medical

Leave Act
0 790 Other Labor Litigation

0 791 Employee Retirement
Income Security Act

0 861 HIA (1395fi)
0 862 Black Lung (923)
0 863 DIWC/DIWW (405(g))
0 864 SSID Title XVI
0 865 RSI (405(g))

I REAL PROPERTY CIVIL RIGHTS PRISONER PETITIONS FEDERAL TAX SUITS
0 210 Land Condemnation
0 220 Foreclosure
0 230 Rent Lease & Ejectment
a 240 Torts to Land
o 245 Tort Product Liability
0 290 All Other Real Property

0 440 Other Civil Rights

0 441 Voting
0 442 Employment
0 443 Housing/

Accommodations
0 445 Amer. w/Disabilities -

Employment
0 446 Amer. w/Disabilities -

Other
0 448 Education

Habeas Corpus:
0 463 Alien Detainee
0 510 Motions to Vacate

Sentence
0 530 General
0 535 Death Penalty

Other:
0 540 Mandamus & Other
0 550 Civil Rights
0 555 Prison Condition
0 560 Civil Detainee -

Conditions of
Confinement

0 870 Taxes (U.S. Plaintiff
or Defendant)

0 871 IRS—Third Party

26 USC 7609

IMMIGRATION
0 462 Naturalization Application
0 465 Other Immigration

Actions

V. ORIGIN (Place an "X" in One Box Only)
El 1 Original o 2 Removed from a 3 Remanded from a 4 Reinstated or a 5 Transferred from 0 6 Multidistrict 0 8 Multidistrict

Proceeding State Court Appellate Court Reopened Another District Litigation - Litigation -
(specify) Transfer Direct File 

VI. CAUSE OF ACTION

Cite the U.S. Civil Statute under which you are filing (Do not cite jurisdictional statutes unless diversity):
28 U.S.C. §1332

Brief description of cause:

Breach of Contract and Unjust Enrichment

VII. REQUESTED IN 0 CHECK IF THIS IS A CLASS ACTION DEMAND $ CHECK YES only if demanded in complaint:

COMPLAINT: UNDER RULE 23, F.R.Cv.P. JURY DEMAND: ca Yes 0 No

VIII. RELATED CASE(S)
IF ANY (See instructions):

JUDGE DOCKET NUMBER

DATE SIGNATURE OF ATTORNEY OF RECORD

April 29, 2024 /s/ Raymond W. Mort, HI 
FOR OFFICE USE ONLY

RECEIPT # AMOUNT APPLYING TFP JTX1F. MAC. TT JDGE
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 1 of 211

IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF TEXAS

WACO DIVISION

APEX BEAM TECHNOLOGIES LLC,

V.

APPLE INC.,

Plaintiff,

Defendant.

Case No. 6:24-cv-00223-ADA-DIG

JURY TRIAL DEMANDED

FIRST AMENDED COMPLAINT 

Plaintiff Apex Beam Technologies LLC ("ABT" or "Plaintiff') for its First Amended

Complaint against Defendant Apple Inc. ("Apple" or "Defendant"), alleges as follows:

THE PARTIES 

1. ABT is a limited liability company, organized and existing under the laws of the

State of Texas, with its principal place of business located at 510 Austin Avenue, #25203, Waco,

Texas 76701.

2. Apple is a California corporation and maintains its principal place of business

located at One Apple Park Way, Cupertino, California 95014, and may be served with process

through its registered agent, CT Corporation System at 1999 Bryan Street, Suite 900, Dallas, Texas

75201.

3. Apple does business in Texas, directly and/or indirectly, develops, designs,

manufactures, distributes, markets, offers to sell and/or sells infringing products and services in

the United States, including in the Western District of Texas, and otherwise directs infringing

activities to this District in connection with its products and services.

7



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 2 of 211

4. On information and belief, Apple maintains regular and established places of

business within this Judicial District, including at least the following locations: 12545 Riata Vista

Circle, Austin, Texas 78727; 12801 Delcour Drive, Austin, Texas 78727; 5501-5505 W Parmer

Lane, Austin, Texas; 6900 Parmer Lane, Austin, Texas; and 3121 Palm Way, Austin, Texas 78758.

See https://www.apple.com/education/purchase/contracts/states/tx_dir.html. Upon information

and belief, Defendant employs individuals in this Judicial District involved in the design,

engineering, testing, sales, and marketing of its products.

JURISDICTION 

5. This is an action for patent infringement arising under the patent laws of the United

States, 35 U.S.C. §§ 1, et seq. This Court has jurisdiction over this action pursuant to 28 U.S.C.

§§ 1331, 1332, and 1338.

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

7. This United States District Court for the Western District of Texas has general and

specific personal jurisdiction over Defendant because, directly or through intermediaries,

Defendant has committed acts within the District giving rise to this action and is present in and

transacts and conducts business in and with residents of this District and the State of Texas.

8. Plaintiff's causes of action arise, at least in part, from Defendant's contacts with

and activities in this District and the State of Texas. Apple conducts its business extensively

throughout Texas and derives substantial revenue in Texas, by distributing products for which

Apple has refused to offer fair, reasonable, and non-discriminatory license terms pursuant to its

obligations. Apple's Austin-based employees received notice letters regarding Plaintiff's claims

and regarding Apple's FRAND licensing obligations. Defendant has committed acts of infringing

the Patents-in-Suit within this District and the State of Texas by making, using, selling, offering

2
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 3 of 211

for sale, and/or importing in or into this District and elsewhere in the State of Texas, products

claimed by the Patents-in-Suit, including without limitation products made by practicing the

claimed methods of the Patents-in-Suit. Defendant, directly and through intermediaries, makes,

uses, sells, offers for sale, imports, ships, distributes, advertises, promotes, and/or otherwise

commercializes such infringing products into this District and the State of Texas. Defendant

regularly conducts and solicits business in, engages in other persistent courses of conduct in, and/or

derives substantial revenue from goods and services provided to residents of this District and the

State of Texas.

9. This Court has personal jurisdiction over Defendant pursuant to TEX. CIV. PRAC.

& REM. CODE § 17.041 et seq. Apple is a multi-national company that has a significant presence

in this District through the products and services Apple provides residents of this District. Apple

regularly conducts business and has committed and benefitted from breach of FRAND obligations

and unjust enrichment within this District that give rise to this action and have established

minimum contacts within this forum, such that the exercise of jurisdiction over Apple would not

offend traditional notions of fair play and substantial justice. Personal jurisdiction exists over

Defendant because Defendant has minimum contacts with this forum as a result of business

regularly conducted within the State of Texas and within this district, and, on information and

belief, specifically as a result of, at least, committing the tort of patent infringement within Texas

and this District. This Court has personal jurisdiction over Defendant, in part, because Defendant

does continuous and systematic business in this District, including by providing infringing

products and services to the residents of the Western District of Texas that Defendant knew would

be used within this District, and by soliciting business from the residents of the Western District

of Texas. For example, Defendant is subject to personal jurisdiction in this Court because, inter

3
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 4 of 211

alia, Defendant has regular and established places of business throughout this District, including

at least at 12545 Riata Vista Circle, Austin, Texas 78727, and directly and through agents regularly

does, solicits, and transacts business in the Western District of Texas. Also, Defendant has hired

and is hiring within this District for positions that, on information and belief, relate to infringement

of the Patents-in-Suit. Accordingly, this Court's jurisdiction over the Defendant comports with the

constitutional standards of fair play and substantial justice and arises directly from the Defendant's

purposeful minimum contacts with the State of Texas.

10. This Court also has personal jurisdiction over Defendant, because in addition to

Defendant's own online website and advertising within this District, Defendant has also made its

products available within this Judicial District and has advertised to residents within the District

to hire employees to be located in this District.

1 1. Venue is proper in this Court under 28 U.S.C. § 1400(b) based on information set

forth herein, which is hereby repeated and incorporated by reference. Further, upon information

and belief, Defendant has committed or induced acts of infringement, and/or advertised, marketed,

sold, and/or offered to sell products, including infringing products, in this District. In addition, and

without limitation, Defendant has regular and established places of business throughout this

District, including at least at 12545 Riata Vista Circle, Austin, Texas 78727.

12. On information and belief, Apple is one of the largest employers in the District,

employing over seven thousand employees in the District with plans to increase its office space in

the District to host up to another fifteen thousand employees. On information and belief, Apple

has informed employees outside of Texas of requirements to relocate to this District. On

information and belief, many of Apple's employees in the District are relevant fact witnesses and

have knowledge that is relevant to the claims and defenses in this action. The below contains a

4
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 5 of 211

non-exhaustive listing of Apple employees across numerous relevant Apple teams located in this

District that are relevant fact witnesses and have knowledge that is relevant to the claims and

defenses of this action:

• Tony Pertro, Senior Legal Counsel at Apple Austin

• Jesse Koehler, Senior Counsel, IP Litigation at Apple Austin

• Ralph Wright, Manager, WW Contracts at Apple Austin

• Sanghyun Woo, RF Design Engineer at Apple Austin

• Kavya Gupta, RF Design at Apple Austin

• Rafaele Cetrulo RF Egnineer at Apple Austin

• Rishab Mehra, Design Engineer at Apple Austin

• Gautam Talreja, RF Cellular Design Engineer at Apple Austin

• Sanjeev Gokhale, Design Engineer at Apple Austin

• Mohamad Zeidan, RF LAB at Apple Austin

• Bill Hodges, SoC and Radio Engineer Project Manager at Apple Austin

• Ridhwan Khalid Mirza, Antenna Engineering at Apple Austin

• Harsha Hanumanthaiah, Wireless Engineer at Apple Austin

• Rama Sharma, Cellular Technologies and Standards at Apple Austin

• Shashank Natesh, Hardware Design Engineer at Apple Austin

• Menglou Rao, Antenna Design Engineer at Apple Austin

• Michael Frechette, RFIC Design Manager at Apple Austin

• Afradzuddin Zawair Mohammed, Cellular Engineer at Apple Austin

• Soonhyun Cha, Connectivity Engineer at Apple Austin

• Damian Ameen, RF Wirleess Engineering Project Manager at Apple Austin

5
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 6 of 211

• Yannick Leclercq, Senior Engineer (5G Modem, RF SOC) at Apple Austin

• Siva Bonasu, Hardware Engineer (5G Modem) at Apple Austin

• Amal Ekbal, Wireless System Engineer at Apple Austin

• Fabian Porta, Wireless iOS Carrier Engineering at Apple Austin

• Kumar Seethepalli, Cellular Engineer at Apple Austin

• Edgard Yemelong, Wireless Module Test Lead at Apple Austin

• Joseph Cramer, Senior Software Engineer (cellular modem, 5g) at Apple Austin

PATENTS-IN-SUIT 

13. On October 29, 2019, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 10,462,767 (the '767 Patent") entitled "Method and Device in UE

and Base Station Used for Paging." A true and correct copy of the '767 Patent is available at

https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10462767.

14. On February 18, 2020, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 10,568,113 (the '113 Patent") entitled "Method and Device in UE

and Base Station Used for Wireless Communication." A true and correct copy of the '113 Patent

is available at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10568113.

15. On February 2, 2021, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 10,912,081 (the "081 Patent") entitled "Method and Device used

for Wireless Communication in UE and Base Station." A true and correct copy of the '081 Patent

is available at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10912081.

16. On March 9, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 10,944,527 (the "527 Patent") entitled "Method and Device for Multi-

Antenna Transmission in UE and Base Station." A true and correct copy of the '527 Patent is

6
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 7 of 211

available at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10944527.

17. On March 16, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 10,951,271 (the "271 Patent") entitled "Method and Device for Multi-

Antenna Transmission in UE and Base Station." A true and correct copy of the '271 Patent is

available at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10951271.

18. On July 13, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 11,063,727 (the '727 Patent") entitled "Method and Device in UE and

Base Station for Multi-Antenna System." A true and correct copy of the '727 Patent is available

at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11063727.

19. On June 28, 2022, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 11,374,721 (the "721 Patent") entitled "Method and Device for Wireless

Communication." A true and correct copy of the '721 Patent is available at https://image-

ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11374721.

20. On September 27, 2022, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 11,457,426 (the '426 Patent") entitled "Method and Device in User

Equipment (UE) and Base Station Used for Paging." A true and correct copy of the '426 Patent is

available at https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11457426.

21. On January 3, 2023, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 11,546,110 (the '110 Patent") entitled "Method and Device for Multi-

Antenna Transmission in User Equipment (UE) and Base Station." A true and correct copy of the

'110 Patent is available at https://image-ppubs.uspto.gov/dirsearch-

public/print/downloadPdf/11546110.

22. On April 11, 2023, the United States Patent and Trademark Office duly and legally

7
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Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 8 of 211

issued U.S. Patent No. 11,626,904 (the "904 Patent") entitled "Method and Device for Multi-

Antenna Transmission in User Equipment (UE) and Base Station." A true and correct copy of the

'904 Patent is available at https ://image-ppubs.uspto.gov/dirsearch-

public/print/downloadPdf/11626904.

23. On February 27, 2024, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 11,917,581 (the "581 Patent") entitled "Method and Device in UE

and Base Station Used for Paging." A true and correct copy of the '581 Patent is available at

https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11917581.

24. On March 30, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 10,965,434 (the '434 Patent") entitled "Scheduling Activation and

Release." A true and correct copy of the '434 Patent is available at https://image-

ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10965434.

25. On October 5, 2021, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 11,139,944 (the '944 Patent") entitled "Validation of Downlink

Control Information." A true and correct copy of the '944 Patent is available at haps://image-

ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11139944.

26. On August 31, 2021, the United States Patent and Trademark Office duly and

legally issued U.S. Patent No. 11,108,639 (the '639 Patent") entitled "Wireless Device Feedback

for Semi-Persistent Scheduling Release." A true and correct copy of the '639 Patent is available at

https://image-ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11108639.

27. On April 20, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 10,986,695 (the "695 Patent") entitled "Uplink Cancellation Indication

Signaling." A true and correct copy of the '695 Patent is available at https://image-

8

14



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 9 of 211

ppubs.uspto.gov/dirsearch-public/print/downloadPdf/10986695.

28. On April 13, 2021, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 10,979,128 (the "128 Patent") entitled "Beam Failure and Consistent

Listen Before Talk Failure Recovery." A true and correct copy of the '128 Patent is available at

https://image-ppubs.uspto.gov/dirsearch-publ ic/print/downloadPdf/10979128.

29. On April 25, 2023, the United States Patent and Trademark Office duly and legally

issued U.S. Patent No. 11,637,615 (the "615 Patent") entitled "Random Access and Consistent

LBT Failure Recovery." A true and correct copy of the '615 Patent is available at https://image-

ppubs.uspto.gov/dirsearch-public/print/downloadPdf/11637615.

30. ABT is the sole and exclusive owner of all right, title, and interest in the '767 Patent,

the '113 Patent, the '081 Patent, the '527 Patent, the '271 Patent, the '727 Patent, the '721 Patent,

the '426 Patent, the '110 Patent, the '904 Patent, the '581 Patent, the '434 Patent, the '944 Patent,

the '639 Patent, the '695 Patent, the '128 Patent, and the '615 Patent (collectively, the "Patents-

in-Suit") and holds the exclusive right to take all actions necessary to enforce its rights to the

Patents-in-Suit, including the filing of this patent infringement lawsuit. ABT also has the right to

recover all damages for past, present, and future infringement of the Patents-in-Suit and to seek

injunctive relief as appropriate under the law.

FACTUAL ALLEGATIONS 

ETSI and 3GPP 

31. It is critical for cellular communication network technology to be standardized

around the globe, independent standard-setting organizations, like the European

Telecommunications Standards Institute ("ETSI"), establish global standards for the

telecommunication industries. ETSI, along with other standard-setting organizations, have made

9
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it possible to have global interoperability between networks, devices, and network operators.

32. ETSI sets forth a policy in order to balance intellectual property protections against

the need for an open standard by designating certain intellectual property rights (IPR) as

"essential." ETSI sets forth the following definition of "essential":

"ESSENTIAL" as applied to IPR means 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. For the avoidance
of doubt in exceptional cases where a STANDARD can only be
implemented by technical solutions, all of which are infringements
of IPRs, all such IPRs shall be considered ESSENTIAL.
Clause 15.6 of the ETSI IPR Policy,

https://www.etsi.org/images/files/IPR/etsi-ipr-policy.pdf

33. Apple is an ETSI member, and has publicly stated its commitment to ETSI FRAND

licensing in at least one letter to ETSI, stating that "Apple made its first cellular declaration to

ETSI in 2007 . . . when it did, Apple committed to license its cellular standards essential patents

under Fair, Reasonable, and Non-Discriminatory terms ("FRAND"). ."

https://www.apple.com/legal/intellectual-property/frand/ETSI-Letter-on-FRAND.pdf

34. Apple is required to have a license to one or more essential patents owned by ABT,

including patents identified to Apple during the parties' negotiations.

The Parties' Negotiations

35. On May 15, 2023, James A. Trueman, Managing Director of ABT, mailed the

correspondence excerpted below to Tony Pertro, Senior Legal Counsel at Apple, Jesse Koehler,

Senior Counsel, IP Litigation at Apple, and Ralph Wright, Manager, WW Contracts at Apple,

identifying certain Essential patents owned by Apex Beam (the "ABT SEPs") and offering Apple

a license on FRAND terms.

10
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Dear Mr. Koehler:

I am the Manager of Apex Beam Technologies LLC ("Apex Beam"). I am in charge of licensing
and enforcement of Apex Beam's patent portfolio, which generally covers systems and methods for
transmission schemes in wireless communication systems. We are writing to negotiate an amicable
FRAND licensing arrangement between Apple and Apex Beam.

The patents in the Apex Beam portfolio are attached as Attachment A (the "Apex Beam
Patents").

36. On June 5, 2023, Matt Clements, Senior Legal Counsel, IP Transactions, at Apple

responded to Mr. Trueman via email with the correspondence excerpted below. Apple's response

revealed that Apple had been aware of ABT's SEPs for at least six months before receiving ABT's

correspondence. Upon information and belief, Apple was directed to ABTs detailed complaints

for patent infringement showing how Apple's products are covered by the ABT SEPs in response

to Apple's requests for "detailed claim charts" referenced therein.

37. ABT continued negotiations regarding a license to its Essential patents with third-

party representatives of Apple for more than eight months following Mr. Clements June 5, 2023

letter but did not receive any counteroffer.

38. On April 15, 2024 Mr. Trueman responded to Mr. Clements via email with the

correspondence excerpted below. The correspondence attached the complaints referenced therein.

1 1
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Dear Mr. Clements:

As stated in our May IS, 2023 letter regarding the Apex Beam Patents', Apex Beam has
attempted to negotiate in good faith an amicable FRAND licensing arrangement with Apple.
Unfortunately, Apex Beam's attempt to negotiate a proposed rate based on "Apple 5G units and any
future units that implement the technologies claimed in Apcx Beam Patents" has been met with refusal to
engage in any meaningful or substantive discussion.

While your June 5, 2023 letter identifies requests made to third parties (not Apex Beam) for
additional information about the Apex Beam Patents, Apple omits that it has received and currently
possesses knowledge of how the Apex Beam Patents have been mapped to the 50 standards. For
example, it is our understanding that Apple has been directed to the publicly filed complaints against its
competitors Samsung, TCL, OnePlus, and ZTE,2 which explicitly set forth the mappings of Apex Beam's
Patents to the 5G standards which are practiced by Apple's 50-enabled products. These complaints yield
the "details sufficient for [Apple] to conduct a meaningful investigation." We interpret Apple's conduct
as part of a delay-to-pay strategy designed to continue deriving the unauthorized benefits of Apex Beam's
patented technology. Though we have given Apple ample time to analyze these infringement mappings,
Apple has not requested any further information or presented a counter-offer. Thus, our understanding is

'See Attachment A to the May 15, 2023 correspondence from Trueman to Koehler.
2 Apex Beam Technologies LLC v. Samsung Electronics Co. Ltd. et al, 2:22-00188-JRG (E.D. Tex., June 1,2022);
Apex Beam Technologies LLC v. TCT Mobile International Limited et al, 2:21-00438-JRG (ED. Tex., Nov. 30,
2021); Apex Beam Technologies LLC v. OnePlus Technology (Shenzhen) Co. Ltd., 2:22-00032-JRG (E.D. Tex.,
Feb. 1, 2022); Apex Beam Technologies LLC v. ZTE Corporation, 2:22-0003 I-JRG (E.D. Tex., Feb. 1,2022).
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that Apple does not need any additional information and is refusing to make a counteroffer under
FRAND.

As a practical and logical matter, any further delay by Apple in participating in a substantive
dialog would leave Apex Beam with no choice but to suspend negotiations. We request that Apple
provide Apex Beam with a substantive response which addresses the infringement mapping in the
publicly filed cases and which includes a counterproposal on a royalty rate by close of business on April
24,2024. Upon suspension of negotiations, Apex Beam will remain available to resume negotiations and
will endeavor to exhaust all possible paths to arriving at an amicable FRAND licensing arrangement for
the Apex Beam Patents.

As a courtesy, Apex Beam has provided additional copies of the Samsung, TCT, OnePlus, and
ZTE complaints.

es A. Trueman
Managing Director
Apex Beam Technologies LLC

• -..._
,EX .BEALVP

- Technologies

104 East Houston Street, Suite 180
Marshall, Texas 75670

510 Austin Avenue #25203
Waco, Texas 76701

+1-949-922-5221
jtrueman@apexbeamtechnologies.com

39. Apple failed to respond to Apex Beam's April 15 correspondence with any

counteroffer as of April 24, 2024.

40. The Patents-in-Suit generally relate to systems and methods for transmission

schemes in wireless communication systems.

41. The '767 Patent generally relates to technology that determines paging interval

schedules that enable mobile handsets to be reached by paging with minimal complexity while

maintaining low power consumption. The technology described in the '767 Patent was developed

by Xiaobo Zhang of Shanghai Langbo Communication Technology Company Limited. By way

of example, this technology is implemented today in the Accused Products (e.g:, 5G mobile

handsets and tablets).
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42. The '113 Patent generally relates to technology that uses signal timing to improve

signal delivery upon a beam recovery request. The technology described in the '113 Patent was

developed by Xiaobo Zhang of Shanghai Langbo Communication Technology Company Limited.

By way of example, this technology is implemented today in the Accused Products (e.g., 5G

mobile handsets and tablets).

43. The '081 Patent generally relates to technology that uses symbol reception timing

to determine beam or port location to improve communication quality. The technology described

in the '081 Patent was developed by Xiaobo Zhang of Shanghai Langbo Communication

Technology Company Limited. By way of example, this technology is implemented today in the

Accused Products (e.g., 5G mobile handsets).

44. The '527 Patent generally relates to technology that provides mobile handsets with

antenna virtualization information to determine correct beam alignment to enhance transmission

quality. The technology described in the '527 Patent was developed by Xiaobo Zhang of Shanghai

Langbo Communication Technology Company Limited. By way of example, this technology is

implemented today in the Accused Products (e.g., 5G mobile handsets and tablets).

45. The '271 Patent generally relates to technology that uses channel qualities and

differential-based reporting compared to a threshold to assist in beam selection. The technology

described in the '271 Patent was developed by Xiaobo Zhang of Shanghai Langbo Communication

Technology Company Limited. By way of example, this technology is implemented today in the

Accused Products (e.g., 5G mobile handsets and tablets).

46. The '727 Patent generally relates to a transmission scheme and device for a wireless

communication system with a great many antennas deployed at a base station side. The technology

described in the '727 Patent was developed by Xiaobo Zhang of Shanghai Langbo Communication

14
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Technology Company Limited. By way of example, this technology is implemented today in the

Accused Products (e.g., 5G mobile handset, tablets, and notebooks).

47. The '721 Patent generally relates to a method and device related to uplink

transmission. The technology described in the '721 Patent was developed by Xiaobo Zhang of

Shanghai Langbo Communication Technology Company Limited. By way of example, this

technology is implemented today in the Accused Products (e.g., 5G mobile handsets, tablets, and

notebooks).

48. The '426 Patent generally relates to a method and a device for paging transmission

in a communication system supporting multiple numerologies. The technology described in the

'426 Patent was developed by Xiaobo Zhang of Shanghai Langbo Communication Technology

Company Limited. By way of example, this technology is implemented today in the Accused

Products (e.g., 5G mobile handsets, tablets, and notebooks).

49. The '110 Patent generally relates to a multiple antenna transmission method in a

wireless communication system. The technology described in the '110 Patent was developed by

Xiaobo Zhang of Shanghai Langbo Communication Technology Company Limited. By way of

example, this technology is implemented today in the Accused Products (e.g., 5G mobile handsets,

tablets, and notebooks).

50. The '904 Patent generally relates to a scheme for multiple antenna transmission in

a wireless communication system. The technology described in the '904 Patent was developed by

Xiaobo Zhang of Shanghai Langbo Communication Technology Company Limited. By way of

example, this technology is implemented today in the Accused Products (e.g., 5G mobile handsets,

tablets, and notebooks).
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51. The '581 Patent generally relates to a method and a device for paging transmission

in a communication system supporting multiple numerologies. The technology described in the

'581 Patent was developed by Xiaobo Zhang of Shanghai Langbo Communication Technology

Company Limited. By way of example, this technology is implemented today in the Accused

Products (e.g., 5G mobile handsets, tablets, and notebooks).

52. The '434 Patent generally relates to technology that enables scheduling activation

or scheduling release of semi-persistent or configured grants in a wireless device. The technology

described in the '434 Patent was developed by Alireza Babaei of PanPsy Technologies, LLC. By

way of example, this technology is implemented today in the Accused Products (e.g., 5G mobile

handsets and tablets).

53. The '944 Patent generally relates to technology that enables scheduling activation

or scheduling release of semi-persistent or configured grants in a wireless device. The technology

described in the '944 Patent was developed by Alireza Babaei of PanPsy Technologies, LLC. By

way of example, this technology is implemented today in the Accused Products (e.g., 5G mobile

handsets and tablets).

54. The '639 Patent generally relates to technology that enables wireless device

feedback for semi-persistent scheduling release. The technology described in the '639 Patent was

developed by Alireza Babaei of PanPsy Technologies, LLC. By way of example, this technology

is implemented today in the Accused Products (e.g., 5G mobile handsets and tablets).

55. The '695 Patent generally relates to technology that enables signaling and

determination of uplink cancellation indication in a wireless device. The technology described in

the '695 Patent was developed by Alireza Babaei of PanPsy Technologies, LLC. By way of

example, this technology is implemented today in the Accused Products (e.g., 5G mobile handsets
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and tablets).

56. The '128 Patent generally relates to technology for beam failure and enables

consistent listen-before-talk (LBT) failure recovery. The technology described in the '128 Patent

was developed by Alireza Babaei of PanPsy Technologies, LLC. By way of example, this

technology is implemented today in the Accused Products (e.g., 5G mobile handsets and tablets).

57. The '615 Patent generally relates to technology for beam failure and enables

consistent listen-before-talk (LBT) failure recovery. The technology described in the '615 Patent

was developed by Alireza Babaei of PanPsy Technologies, LLC. By way of example, this

technology is implemented today in the Accused Products (e.g., 5G mobile handsets and tablets).

58. Defendant has infringed and continue to infringe one or more of the Patents-in-Suit

by making, using, selling, offering to sell, and/or importing, and by actively inducing others to

make, use, sell, offer to sell, and/or import products, including handsets, tablets, smart devices,

and chipsets thereof, that implement the 5G standards. For example, the Accused Products include,

but are not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max, iPhone

14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13, iPhone 13

Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro, iPhone 12

Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation or later), iPad

Air (5th generation), iPad mini (6th generation), and iPad (10th generation).'

59. Defendant sells and offers to sell the Accused Products directly to customers and

end-users in this District and throughout the United States through their website

1 https://support.apple.com/en-us/HT211828; https://vvww.apple.com/iphone/cellulad;
https://www.apple.com/newsroom/2020/10/apple-announces-iphone-12-and-iphone-12-mini-a-
new-era-for-iphone-with-5g/; haps ://www.apple.com/newsroom/2020/10/apple-introduces-
iphone-12-pro-and-iphone-12-pro-max-with-5g/; https://www.apple.com/iphone-13-
pro/index.html; https://supportapple.com/en-us/HT212196
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(https://www.apple.com/store), as well as through online and physical stores, such as Amazon and

Walmart.
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Wonderfull.

2 https://www.apple.com/iphone-14/

iPhone 14 and iPhone 14 Plus
From 5799 Of 533.29/mo. for 24 mo. before trade-hr
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60. Upon information and belief, Defendant also uses the Accused Products in this

District and

instructions,

across the United States for demonstration, marketing, and creation of tutorials and

to induce infringement by end users and other buyers.

3 https://www.amazon.com/TCL-Unlocked-Smartphone-Wireless-
Cellphone/dp/B09728VTDK?th=1
4 https://www.walmart.com/search?q=iphone+14
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COUNT I
(Breach of Contract)

61. The preceding paragraphs are incorporated by reference as if fully set forth herein.

62. Apple designs, manufactures, and markets products that comply with 2G, 3G, 4G,

and 5G standards.

63. The European Telecommunications Standards Institute (ETSI) Rules of Procedure

Annex 6 at Clause 3.2 states:

IPR holders, whether members of ETSI and their AFFILIATES or
third parties, should be adequately and fairly rewarded for the use of
their IPRs in the implementation of STANDARDS and
TECHNICAL SPECIFICATIONS.

64. An implementer of an adopted standard who fails to negotiate in good faith towards

a patent license agreement and thereby prevents a license from being granted on FRAND terms is

liable to the patent holder for damages including, but not limited to, attorney's fees and the cost of

litigation.

65. Apple has contractually committed to comply with such obligations, at least based

on its ETSI membership, and its own declarations that its patents are Standard Essential.

66. ABT is an intended third-party beneficiary of Apple's contract with ETSI, and of

the ETSI Rules and Policies pertaining to Standard Essential Patent declarations. ABT owns

patents which have been declared Standard Essential to ETSI.

67. Since at least May 2023, representatives from ABT and Apple, as well as certain

third parties representing Apple, have been engaged in negotiations regarding a license to the ABT

SEPs, including the Patents-in-Suit.

68. Apple and its representatives have declined to respond to ABT with any proposed

rate for a license to the ABT SEPs, including the Patents-in-Suit. In doing so, Apple violated its

FRAND commitment by depriving ABT of its rights as a third-party beneficiary.
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69. As an implementer of wireless standards for which Plaintiff's Patents-in-Suit are

essential, as a signatory to ETSI, and having invoked FRAND obligations in its communications

with Plaintiff and in prior litigation, Defendant is and has been obligated to negotiate in good faith

towards a patent license agreement for these patents on FRAND terms, which it has not done.

Defendant has failed to negotiate in good faith and has engaged in holdout behavior to extract

unfair licensing terms.

70. Plaintiff, which has complied with ETSI's intellectual property policy and has

negotiated in good faith, has been harmed by Defendant's breach of its FRAND obligations,

wherein the damages include, but are not limited to, a rate to be determined by the Court and/or

restitution sufficient to compensate Plaintiff for Defendant's failure engage in fair, reasonable, and

non-discriminatory licensing terms, and the attorney's fees and the cost of litigation it has thus far

incurred and is incurring in its attempts to compel Defendant to enter into a license on FRAND

terms.

71. Plaintiff further requests a declaratory judgment that Apple has breached Apple's

FRAND commitment, as set forth in its IPR licensing declarations to ETSI, as well as ETSI's IPR

Policy and any applicable laws.

72. As a result of Defendant's breach of FRAND obligations, Plaintiff has suffered

actual and consequential damages. To the fullest extent permitted by law, ABT seeks recovery of

damages suffered from Apple's breach of its FRAND obligations.

COUNT II 
(Unjust Enrichment)

73. The preceding paragraphs are incorporated by reference as if fully set forth herein.

74. In negotiations with ABT, Defendant has failed to negotiate in good faith and has

engaged in holdout behavior to extract unfair licensing terms. In so doing, Defendant has been
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unjustly enriched, as it has not paid licensing royalties to adequately and fairly reward ABT for

the innovations of their SEP portfolio.

75. ABT, which has complied with ETSI's intellectual property policy and has

negotiated in good faith, has been harmed by Defendant's failure to negotiate in good faith and

holdout behavior.

76. As a result of Defendant's unjust enrichment, Plaintiff has suffered actual and

consequential damages. To the fullest extent permitted by law, ABT seeks restitution to

compensate for Apple's unjust enrichment.

COUNT III 
(Infringement of the '767 Patent)

77. The preceding paragraphs are incorporated by reference as if fully set forth herein.

78. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '767 Patent.

79. Defendant has and continues to directly infringe the '767 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '767 Patent. Such products include at least the

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation)

which practice a method in a User Equipment (UE) for paging, comprising: monitoring a first

signaling in X time intervals; and receiving a first radio signal; wherein X is a positive integer; the
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first signaling is used for determining scheduling information for the first radio signal; the

scheduling information comprises at least one of (occupied time-frequency resource, adopted

Modulation Coding Scheme (MCS), subcarrier spacing of subcarriers in occupied frequency

domain resource); the first radio signal carries a paging message; the frequency domain resource

used for transmitting the first signaling belongs to a first subband; the first subband comprises a

positive integer number of consecutive subcarriers in frequency domain; and at least one of

(location of the first subband in frequency domain, subcarrier spacing of subcarriers included in

the first subband) is used for determining the X time intervals.

80. For example, Defendant has and continues to directly infringe at least claim 11 of

the '767 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

81. The Accused Products monitor a first signaling (e.g., Paging DCI) in X time

intervals (e.g., PDCCH monitoring occasions); and receiving a first radio signal (e.g., PCCH, PCH,

or PDSCH); wherein X is a positive integer; the first signaling is used for determining scheduling

information for the first radio signal; the scheduling information comprises at least one of occupied

time-frequency resource, adopted Modulation Coding Scheme (MCS), subcarrier spacing of

subcarriers in occupied frequency domain resource); the first radio signal carries a paging message;

the frequency domain resource used for transmitting the first signaling belongs to a first subband

(e.g., a BWP); the first subband comprises a positive integer number of consecutive subcarriers in

frequency domain; and at least one of (location of the first subband in frequency domain, subcarrier

spacing of subcarriers included in the first subband) is used for determining the X time intervals.
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82. For example, the Accused Products each perform the paging method defined in

1S38.300 V15.3.0 Section 9.2.5, supplemented with procedures and definitions in 1S38.101,

TS38.211, TS38.212, TS38.213, TS38.214, TS38.300, TS8.304, TS38.321, and TS38.331).

83. For example, the Accused Products monitor a first signaling (e.g., paging DCI, P-

RNTI) in X time intervals (e.g., paging occasion or PDCCH monitoring occasions) and receives a

first radio signal (e.g., paging messages on the paging control channel/PDSCH) wherein X is a

positive integer (e.g., multiple time slots).5 For example, in the Accused Products, the first

signaling (e.g., paging DCI, P-RNTI) is used for determining scheduling information for the first

radio signal; the scheduling information comprises occupied time-frequency resource (e.g.,

frequency domain resource assignment; time domain resource assignment) and adopted

Modulation Coding Scheme (MCS) (e.g., modulation and coding scheme).6

84. For example, the Accused Products practice the first radio signal (e.g., paging

messages on the paging control channel/PDSCH) carries a paging message.7

85. For example, the frequency domain resource used for transmitting the first

signaling (e.g., PDSCH, PDCCH) belongs to a first subband (e.g., bandwidth part). The bandwidth

part (BWP) comprises of a set of Physical Resource Blocks (PRBs) which are measured from a

reference resource block termed as Common Resource Block. As each of the Physical Resource

Blocks comprises 12 subcarriers, the BWP comprises of a positive integer number of consecutive

subcarriers in frequency domain.8

5 See TS38.304 V15.3.0, Section 7.1; TS38.212 V15.3.0, Section 4.2; and TS38.300 V15.5.0,
Sections 6.2.2, 6.2.3, 9.2.5
6 See TS38.212 V15.3.0, Section 7.3.1.2.1
7 See T538.300 V15.5.0, Section 6.2.2, 9.2.5
8 See T538.211 V15.2.0, Sections 4.4.5, 4.4.4.1, 4.2, 4.4.3, 4.4.4.3, 4.4.4.4; TS38.213 V15.3.0,
Section 12; T538.331 V15.3.0, Definition of BWP; T538.321 V15.3.0, Section 5.15; T538.101
V15.3.0, Sections 5.3.1, 5.3.2; TS38.214 V15.3.0, Section 5.1.2.2.2
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86. For example, the location of the first subband in frequency domain (e.g., pdcch-

ConfigSIB1) and subcarrier spacing of subcarriers (e.g., subcarrierSpacingCommon) included in

the first subband (e.g., BWP) are used for determining X time intervals (e.g., firstPDCCH-

MonitoringOccasion0fP0).9

87. For example, in identifying the time interval of a subband, the subcarrier spacing

information is sufficient to determine the time interval. The standard include a disclosure that the

subcarrier spacing information provided by !I can be used to derive subband location (e.g., BWP)

with respect to a common resource block (e.g., CRB0).10

88. For example, subcarrier spacing information (e.g., subcarrierSpacingCommon) is

already included in the MIB information element (such as the second radio signal) and can be

transmitted from network to UE in BCH/BCCH channel (such as the claimed second radio

signal).11 The BWP information element comprises: 1) locationAndBandwidth; and 2) subcarrier

spacing.12

89. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '767 Patent, as provided by 35 U.S.C. § 271(b), by knowingly and intentionally

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

elsewhere in the United States. For example, Defendant's customers and end-users directly

infringe, either literally or under the doctrine of equivalents, by making, using, offering to sell,

selling, and/or importing into the United States products that include infringing technology, such

9 See TS38.304 V15.3.0, Section 7.1; TS38.331 V15.3.0, Section 6.3.2, firstPDCCH-
MonitoringOccasion0fP0
I° See https://www.sharetechnote.com/htm1/5G/5G_ResourceGrid.html; https://www.rfwireless-
world.com/5G/5G-NR-Resource-Grid-vs-Resource-Block-vs-Resource-Element.html
"See T538.331 V15.3.0, Section 6.2.2, MIB
12 See T538.331 V15.3.0, Section 6.3.2, BWP
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as Accused Products (e.g., 5G mobile handsets and tablets). Defendant induces this direct

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

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

information to customers and end-users suggesting that they use the Accused Products in an

infringing manner, including technical support, marketing, product manuals, advertisements, and

online documentation.I3 Because of Defendant's inducement, Defendant's customers and end-

users use the Accused Products in a way Defendant intends and they directly infringe the '767

Patent. Defendant performs these affirmative acts with the intent to cause infringing acts by others

or, in the alternative, with the belief that there was a high probability that others, including end-

users, infringe the '767 Patent, but while remaining willfully blind to the infringement.

90. Defendant, with knowledge that these products, or the use thereof, infringe the '767

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continue

to knowingly and intentionally induce direct infringement of the '767 Patent by providing these

products to end-users for use in an infringing manner.

91. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '767 Patent in an amount to be proved at trial. ABT has suffered, and will

continue to suffer, irreparable harm as a result of Defendant's infringement of the '767 Patent, for

which there is no adequate remedy at law, unless Defendant's infringement is enjoined by this

13 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://supportapple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
0service%2C%20contact%20your%20carrier
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Court.

COUNT IV
(Infringement of the '113 Patent)

92. The preceding paragraphs are incorporated by reference as if fully set forth herein.

93. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '113 Patent.

94. Defendant has and continues to directly infringe the '113 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '113 Patent. Such products include at least

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation)

which practice a method in a User Equipment (UE) for wireless communication, comprising:

receiving a target radio signal; transmitting a first radio signal on a first channel; transmitting a

second radio signal on a second channel; and monitoring a third radio signal in a first time window;

wherein a measurement for the target radio signal obtains a target measurement value, the target

measurement value, when higher than a target threshold is used for triggering the transmission of

the first radio signal and the second radio signal; a time resource occupied by the first radio signal

is used for determining the start time of the first time window; a time domain resource occupied

by the first radio signal is used for determining a second time window, a time domain resource

occupied by the second radio signal is within the second time window, and the second time window
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is within the first time window; a time domain resource occupied by the second radio signal is

used for determining a third time window, and the end time of the third time window is the end

time of the first time window; and the second time window and the third time window have

overlapped time domain resource(s).

95. For example, Defendant has and continues to directly infringe at least claim 11 of

the '113 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards, such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

96. The Accused Products receive a target radio signal (e.g., SS); transmit a first radio

signal (e.g., MsgA) on a first channel (e.g., PRACH, PUSCH); transmit a second radio signal (e.g.,

PUSCH scheduled by a RAR UL grant) on a second channel (e.g., PUSCH); and monitor a third

radio signal in a first time window (e.g., covering the time from the beginning of the second time

window to the end of the third time window); wherein a measurement for the target radio signal

obtains a target measurement value, the target measurement value, when higher than a target

threshold is used for triggering the transmission of the first radio signal and the second radio signal;

a time resource occupied by the first radio signal is used for determining the start time of the first

time window; a time domain resource occupied by the first radio signal is used for determining a

second time window (e.g., msgB-ResponseWindow configured by RRC signaling), a time domain

resource occupied by the second radio signal is within the second time window, and the second

time window is within the first time window; a time domain resource occupied by the second radio

signal is used for determining a third time window (i.e., running time of ra-

ContentionResolutionTimer), and the end time of the third time window is the end time of the first
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time window; and the second time window and the third time window have overlapped time

domain resource(s).

97. For example, the Accused Products practice a method for wireless communication

defined in TS38.321 V16.1.0 Section 5.1 et seq., supplemented with procedures and definitions in

T538.213 and T538.331.

98. For example, the Accused Products are configured to receive a target radio signal

(e.g., synchronization signal (SS)).14

99. For example, the Accused Products are configured to transmit a first radio signal

(e.g., Random Access Preamble for Msg 1 ) on a first channel (e.g., PRACH). For example, the

"first radio signal" may additionally be "Msg 1" OR "Random Access Preamble" and can be

transmitted on PRACH (first channel) on a PRACH occasion.15

100. For example, the Accused Products are configured to transmits a second radio

signal (e.g., Msg3) on a second channel (e.g., PUSCH scheduled by a RAR UL grant),I6

101. For example, the Accused Products are configured to monitor (e.g., matches) a third

radio signal (e.g., UE contention Resolution Identity) in a first time window (e.g., msgB-Response

Window; ra-ContentionResolutionTimer).17

102. For example, a first time window covering "msgB-ResponseWindow" and "ra-

Contention ResolutionTimer", which are triggered by the event that "fallbackRAR MAC subPDU"

is detected in "msgB-ResponseWindow". For example, at least the MsgB received by the UE may

satisfy the claimed third signal. For example, MsgB comprises of Msg2 and Msg4 for 2 -step RA

14 See TS38.213 V16.0.0, Section 4.1
15 See TS38.321 V16.1.0, Section 5.1.1
16 See T538.213 V16.0.0, Section 8; TS38.321 V16.0.0, Section, 5.1.4a
17 See T538.321 V16.0.0, Section, 5.1.4a; T538.321 V16.0.0, Section 5.1.5
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process. Therefore, the first time window may be completed as the UE receives the complete MsgB

from the base station. The end of the MsgB response window may be the end of the first time

window, whose indication is ra-ContentionResolutionTimer in section 5.1.5 TS 38.321 V16.0.0.

The first-time window may start from the indication of ra-ResponseWindow."

103. For example, the Accused Products practice a measurement for the target radio

signal (e.g., downlink pathloss reference) obtains a target measurement value (e.g., RSRP), the

target measurement value, when higher than (e.g., above) a target threshold (e.g.,

RSRP THRESHOLD _ RA_ TYPE_ SELECTION) is used for triggering the transmission of (e.g.,

setting RA_TYPE to 2-stepRA) the first radio signal (e.g., MsgA) and the second radio signal

(e.g., Msg3).19

104. For example, the Accused Products practice a time resource occupied by (e.g., at

the end of) the first radio signal (e.g., MsgA) is used for determining (e.g., at the first PDCCH

occasion) the start time of the first time window (e.g., a time window starting from the "second

time window" and ending at the third time window).20

105. For example, the Accused Products practice a time domain resource occupied by

the first radio signal (e.g., MsgA) is used for determining (e.g., at the first PDCCH occasion) a

second time window (e.g., msgB-ResponseWindow),21

106. For example, the Accused Products practice a time domain resource occupied by

the second radio signal (e.g., Msg3) is within the second time window (e.g., msgB-

ResponseWindow), and the second time window is within the first time window (e.g., a time

18 See TS38.321 V16.0.0, Section 5.4.1
19 See TS38.321 V16.0.0, Sections 5.1.1, 5.1.2a, 5.1.3a, 5.1.4a
20 See TS38.321 V16.0.0, Section 5.1.4a
21 See TS38.321 V16.0.0, Section 5.1.4a; T538.331 V16.0.0, Section 6.3.2 RACH-
ConfigGenericTwoStepRA, msgB-ResponseWindow
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window starting from the "second time window" and ending at the third time window).22

107. For example, the Accused Products practice a time domain resource occupied by

(e.g., in the first symbol at the end of) the second radio signal (e.g. Msg3) is used for determining

a third time window (e.g., ra-ContentionResolutionTimer), and the end time of (e.g., when the

MAC PDU is successfully decoded) the third time window (e.g., ra-ContentionResolutionTimer)

is the end time of the first time window (e.g., a time window starting from the "second time

window" and ending at the third time window --- the end of the Random Access procedure). For

example, when MAC PDU is successfully decoded, the ra-ContentionResolutionTimer is stopped

(i.e., the end of the third time window), and the UE will stop monitor the third radio signals (i.e.,

the end of the first time window) no matter whether the decoded MAC PDU matches the CCCH

SDU in Msg3 or not.23

108. For example, the Accused Products practice a second time window (e.g., msgB-

ResponseWindow-r16) and the third time window (e.g., the running time of ra-

ContentionResolution timer which is essentially triggered by fallbacicRAR) have overlapped time

domain resources. As the fallbackRAR can be received at any time of the second time window,

and hence without losing generality, the end of the second time window can be "after the beginning

of the third time window" and "before the end of the third time window."24

109. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '113 Patent, as provided by 35 U.S.C. § 271(b), by knowingly and intentionally

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

22 See TS38.321 V16.0.0, Section 5.1.4a
23 See T538.321 V16.0.0, Section 5.1.5
24 See T538.331 V16.0.0, Section 6.3.2 RACH-ConfigGenericTwoStepRA, msgB-
Response Window
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elsewhere in the United States. For example, Defendant's customers and end-users directly

infringe, either literally or under the doctrine of equivalents, by making, using, offering to sell,

selling, and/or importing into the United States products that include infringing technology, such

as Accused Products (e.g., SG mobile handsets and tablets). Defendant induces this direct

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

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

information to customers and end-users suggesting that they use the Accused Products in an

infringing manner, including technical support, marketing, product manuals, advertisements, and

online documentation.25 Because of Defendant's inducement, Defendant's customers and end-

users use the Accused Products in a way Defendant intends and they directly infringe the '113

Patent. Defendant performs these affirmative acts with the intent to cause infringing acts by others

or, in the alternative, with the belief that there was a high probability that others, including end-

users, infringe the '113 Patent, but while remaining willfully blind to the infringement.

1 10. Defendant, with knowledge that these products, or the use thereof, infringe the '113

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continue

to knowingly and intentionally induce direct infringement of the '113 Patent by providing these

products to end-users for use in an infringing manner.

25 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://wvvw.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contac0/020your%20carrier
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1 11. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '113 Patent in an amount to be proved at trial.

1 12. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '113 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

COUNT V
(Infringement of the '081 Patent)

1 13. The preceding paragraphs are incorporated by reference as if fully set forth herein.

114. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '081 Patent.

115. Defendant has and continues to directly infringe the '081 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '081 Patent. Such products include at least

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch

(3rd generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which practice a method in a User Equipment (UE) for wireless communication,

comprising: receiving a second radio signal; receiving a first radio signal; wherein the first radio

signal is transmitted within a first time unit, a first bit block is used for generating the first radio

signal, and the first radio signal comprises G multicarrier symbols; the second radio signal is

transmitted within the first time unit, and the second radio signal is used for determining a time-
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domain resource occupied by the G multicarrier symbols; as for any one given multicarrier symbol

of the G multicarrier symbols, the multi-antenna related receiving for the given multicarrier

symbol is related to the relative position of a time-domain resource occupied by the given

multicarrier symbol with respect to a first time point in time domain; when the time-domain

resource occupied by the given multicarrier symbol is behind the first time point, the second radio

signal is used for determining the multi-antenna related receiving for the given multicarrier

symbol; and when the time-domain resource occupied by the given multicarrier symbol is before

the first time point, the multi-antenna related receiving for the given multicarrier symbol is related

to the multi-antenna related receiving for the second radio signal; the first time point is one time

point within the first time unit; and G is a positive integer.

1 16. For example, Defendant has and continues to directly infringe at least claim 9 of

the '081 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards, such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

1 17. The Accused Products comprise a first transceiver module, to receive a second

radio signal (e.g., DL DCI) and a first radio signal (e.g., PDSCH); wherein the first radio signal is

transmitted within a first time unit, a first bit block is used for generating the first radio signal, and

the first radio signal comprises G multicarrier symbols; the second radio signal is transmitted

within the first time unit, and the second radio signal is used for determining a time-domain

resource (e.g., time offset) occupied by the G multicarrier symbols; as for any one given

multicarrier symbol of the G multicarrier symbols, the multi-antenna related receiving for the

given multicarrier symbol is related to the relative position of a time-domain resource occupied by
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the given multicarrier symbol with respect to a first time point (e.g., reception time of DCL DCI

delayed by Threshold-Sched-Offset) in time domain; when the time-domain resource occupied by

the given multicarrier symbol is behind the first time point, the second radio signal is used for

determining the multi-antenna related receiving for the given multicarrier symbol; and when the

time-domain resource occupied by the given multicarrier symbol is before the first time point, the

multi-antenna related receiving for the given multicarrier symbol is related to the multi-antenna

related receiving for the second radio signal; the first time point is one time point within the first

time unit; and G is a positive integer.

118. For example, the Accused Products practice a method for wireless communication

defined in TS38.214 V15.2.0 Section 5.1.5, supplemented with procedures and definitions in

TS38.306 and TS38.331.

1 19. For example, the Accused Products receive a second radio signal (e.g., DL DCI).26

120. For example, the Accused Products receive a first radio signal (e.g., a PDSCH

corresponding to the DL DCI).27

121. For example, the first radio signal (e.g., a PDSCH corresponding to the DL DCI) is

Ko

transmitted within a first time unit (e.g., the time between slot n and slott ), a first bit block

(e.g., transport block) is used for generating (e.g., using the modulation and coding scheme,

number of layers, rate matching) the first radio signal (e.g., a PDSCH corresponding to the DL

DCI), and the first radio signal comprises G (e.g., the number L) multicarrier symbols (e.g.,

consecutive OFDM symbols).28

26 See T538.214 V15.2.0, Section 5.1.5
27 See T538.214 V15.2.0, Section 5.1.5
28 See T538.214 V15.2.0, Sections 5.1.2.1, 5.1.3, 5.1.5
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122. For example, the second radio signal (e.g., DL DCI) is transmitted within the first

time unit (e.g., the slot with DL DCI), and the second radio signal (e.g., DL DCI) is used for

determining (e.g., time domain resource assignment) a time-domain resource (e.g., the slot offset

Ko, and the start and length indicator SLIV) occupied by the G (e.g., the number L) multicarrier

symbols (e.g., consecutive OFDM symbols).29

123. For example, for any one given multicarrier symbol of the G multicarrier symbols
^

 —(e-g , corresponding-PDSCH)i-the.multi,antenna related receiving (quasi-colocation ,parameters  —

e.g., Doppler shift, Doppler spread, average delay, average spread, Spatial Rx parameter) for the

given multicarrier symbol (e.g., the first symbol of the corresponding PDSCH) is related to the

relative position of a time-domain resource (e.g., time offset between the reception of the DL-DCI

and corresponding PDSCH) occupied by the given multicarrier symbol with respect to a first time

point (e.g., the reception time of the DL DCI delayed by Threshold-Sched-Offset) in time domain.

For example, the first symbol of the PDSCH may be any multicarrier symbol. The Transmitting

Antenna port may include a logical antenna port which is related to the QCL parameters. QCL can

be used to support reception of both PDSCH and PDCCH at UE. In both cases, the gNB can

indicate the antenna port used by a specific SS/PBCH block is QCL with the antenna port used by

the PDSCH and PDCCH. Additionally, gNB can indicate that the antenna port used by specific

CSI Reference signal is QCL with the antenna port used by PDSCH or PDCCH transmission. For

example, all the G multicarrier symbols have the same relative position with respect to a first time

point, i.e., behind the first time point, or, in front of the first time point.30

29 See T538.214 V15.2.0, Section 5.1.5
3° See TS38.214 V15.2.0, Section 5.1.5
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124. For example, when the time-domain resource (e.g., time offset between the

reception of the DL-DCI and corresponding PDSCH) occupied by the given multicarrier symbol

(e.g., the first symbol of the corresponding PDSCH) is behind (e.g., is equal to or greater than) the

first time point (e.g., the reception time of the DL DCI delayed by Threshold-Sched-Offset), the

second radio signal (e.g., detected PDCCH with DCI) is used for determining (e.g., using the TCI-

State according to the value of the 'Transmission Configuration Indication' field) the multi-

antenna related receiving (e.g., quasi-colocation parameters) for the given multicarrier symbol

(e.g., the first symbol of the corresponding PDSCH).31

125. For example, when the time-domain resource (e.g., time offset between the

reception of the DL-DCI and corresponding PDSCH) occupied by the given multicarrier symbol

(e.g., the first symbol of the corresponding PDSCH) is before (e.g., less than) the first time point

(e.g., the reception time of the DL DCI delayed by Threshold-Sched-Offset), the multi-antenna

related receiving (e.g., quasi-colocation parameters) for the given multicarrier symbol (e.g., the

first symbol of the corresponding PDSCH) is related to (e.g., is quasi-located with) the multi-

antenna related receiving (e.g., TCI state with respect to the QCL parameters(s)) for the second

radio signal (e.g., the PDCCH of the lowest CORESET-ID in the latest slot). For example, without

loss of generality, the second radio signal belongs to a Searchspace being allocated with the lowest

CORESET-ID in the latest slot.32

126. For example, the first time point (e.g., the reception time of the DL DCI delayed by

Threshold-Sched-Offset) is one time point within the first time unit (e.g., the time between slot n

n 222-1+ Ko

and slot[ ). G is a positive integer. For example, the Threshold-Sched-Offset can be OFDM

31 See TS38.214 V15.2.0, Section 5.1.5
32 See TS38.214 V15.2.0, Section 5.1.5
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symbols, which is within the configuration scope of SLIV.33

127. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '081 Patent, as provided by 35 U.S.C. § 271(b), by knowingly and intentionally

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

elsewhere in the United States. For example, Defendant's customers and end-users directly

infringe, either literally or under the doctrine of equivalents, by making, using, offering to sell,

selling, and/or importing into the United States products that include infringing technology, such

as Accused Products (e.g., 5G mobile handsets and tablets). Defendant induces this direct

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

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

information to customers and end-users suggesting that they use the Accused Products in an

infringing manner, including technical support, marketing, product manuals, advertisements, and

online documentation.34 Because of Defendant's inducement, Defendant's customers and end-

users use the Accused Products in a way Defendant intends and they directly infringe the '767

Patent. Defendant performs these affirmative acts with the intent to cause infringing acts by others

or, in the alternative, with the belief that there was a high probability that others, including end-

users, infringe the '081 Patent, but while remaining willfully blind to the infringement.

33 See TS38.214 V15.2.0, Sections 5.1.2.1, 5.1.5; T538.306 V 15.3.0, Section 4.2.7.5; T538.331
V 15.2.0, Section 6.3.3 FeatureSetDownlink
34 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://supportapple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://supportapple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://supportapple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Ce1lular%20%3E%20Cellular,5G%2
0service%2C%20contact%20your%20carrier
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128. Defendant, with knowledge that these products, or the use thereof, infringe the '081

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continue

to knowingly and intentionally induce direct infringement of the '081 Patent by providing these

products to end-users for use in an infringing manner.

129. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '081 Patent in an amount to be proved at trial.

130. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '081 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

COUNT VI 
(Infringement of the '527 Patent)

131. The preceding paragraphs are incorporated by reference as if fully set forth herein.

132. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '527 Patent.

133. Defendant has and continues to directly infringe the '527 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '527 Patent. Such products include at least

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation)

which practice a method for multi-antenna transmission in a user equipment, comprising: receiving
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a first radio signal from a base station; and receiving a first signaling from the base station; wherein

the first radio signal is transmitted by K antenna port groups of the base station; the antenna port

group includes a positive integer number of antenna port(s); a first antenna port group is one of

the K antenna port groups; the first signaling is used to determine a first time resource pool; at

least one of a first antenna virtualization vector and a second antenna virtualization vector is

associated with the first antenna port group; the first antenna virtualization vector is an antenna

virtualization vector available to the base station in the first time resource pool; the second antenna

virtualization vector is an antenna virtualization vector available to the user equipment in the first

time resource pool; and the K is a positive integer greater than 1.

134. For example, Defendant has and continues to directly infringe at least claim 11 of

the '527 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards, such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

135. The Accused Products receive a first radio signal (e.g., KCSI-RSresources and/or

SS/PBCH blockresources) from a base station; and receive a first signaling (e.g., a DCI format

signal) from the base station; wherein the first radio signal is transmitted by K antenna port groups

(e.g., ports in the KCSI-RSresources and/or SS/PBCH blocicresources) of the base station; the

antenna port group includes a positive integer number of antenna port(s); a first antenna port group

(e.g., ports in a CSI-RS resource or SS/PBCH block resource) is one of the K antenna port groups;

the first signaling is used to determine a first time resource pool (e.g., time domain resource

occupied by a PDSCH, ); at least one of a first antenna virtualization vector and a second antenna

virtualization vector (e.g., Rx or Tx antenna virtualization vector) is associated with the first
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antenna port group; the first antenna virtualization vector is an antenna virtualization vector

available to the base station in the first time resource pool; the second antenna virtualization vector

is an antenna virtualization vector available to the user equipment in the first time resource pool;

and the K is a positive integer greater than I.

136. For example, the Accused Products practice a method for wireless communication

defined in TS38.214 V15.2.0 Section 6.2.1, supplemented with procedures and definitions in

1S38.202, TS38.212, TS38.213, T538.214, and T538.331.

137. For example, the Accused Products receive a first radio signal (e.g., CSI-RS or

SS/PBCH) from a base station (e.g., gNB). For example, the first radio signal comprises CSI-

RSresources and/or SS/PBCH Block resources. 35

138. For example, the Accused Products receive a first signaling (e.g., SearchSpace IE,

ConfiguredGrantConf IE, DCI format 1_0, DCI format 1_1, or DCI format 0_1) from the base

station.36

139. For example. the first radio signal (e.g., CSI-RS or SS/PBCH) is transmitted by K

antenna port groups of the base station. For example, the first radio signal comprises K CSI-RS

resources / SS/PBCH block resources. The K antenna port groups correspond to the K CSI-RS

resources / SS/PBCH block resources, respectively, with each antenna port group comprises one

or more ports included in the corresponding CSI-RS resource / SS/PBCH block resources. The

antenna port group includes a positive integer number of antenna port(s) (e.g., number of ports).

A first antenna port group (e.g., one or more ports included in one CSI-RS or SS/PBCH) is one of

35 See TS38.214 V15.0.0, Sections 5.2.1, 5.2.1.2
36 See T538.331 V15.1.0, Section 6.3.2 SearchSpace, ConfiguredGrantConfig; TS38.212
V15.0.0, Sections 7.3.1.2.1, 7.3.1.2.2, 7.3.1.1.2; T538.214 V15.0.0, Section 6.2.1; TS38.331
V15.1.0, Section 6.3.2 SRS-Config

41

47



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 42 of 211

the K antenna port groups.37

140. For example, the first time resource pool is the time domain resource occupied by

a search space set. In other examples, the first time resource pool is the time domain resource

occupied by a PUSCH. In other examples, the first time resource pool is the time domain resource

occupied by a PDSCH or an SRS resource. In one example, the first signaling (e.g., IE

SearchSpace) is used to determine a first time resource pool (e.g.,

monitoringSlotPeriodicityAndOffset; monitoringSymbolsWithinSlot). In another example, the

first signaling (e.g., IE ConfiguredGrantConfig) is used to determine a first time resource pool

(e.g., timeDomainOffset; timeDomainAllocation). In another example, the first signaling (e.g.,

DCI format 1_0; DCI format 1_1; DCI format 0_1) is used to determine a first time resource pool

(e.g., time domain resource assignment). In another example, the first signaling (e.g., SRS-

ResourceConfig) is used to determine a first time resource pool (e.g., Slot level periodicity; slot

level offset; number of OFDM symbols in the SRS resource; starting OFDM symbol of the SRS

resource within a slot including repetition factor R). In another example, the first signaling (e.g.,

SRS-Config 1E) is used to determine a first time resource pool (e.g., startPosition; nrofSymbols;

repetitionFactor).38

141. For example. the selection of the receiving depends on, for example, the QCL

obtained and on the basis of that a spatial Receive (Rx) parameter is used by the UE as recited in

claim element 1E. For example, according to T538.331 v15.1.0 — clause 6.3.2, a search space set

is associated with a CORESET. According to D2 — clause 10.1, a TCI-state is configured for a

CORESET, which indicates at least one RS (CSI-RS or SS/PBCH, see TS38.331 v15.1.0 clause

37 TS38.214 V15.0.0, Section 5.2.1.2
38 TS38.331 V15.1.0, Section 6.3.2 SearchSpace, ConfiguredGrantConfig, SRS-Config;
T538.212 V15.0.0, Sections 7.3.1.2.1, 7.3.1.2.2, 7.3.1.1.2; TS38.214 V15.0.0, Section 6.2.1
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6.2.3) providing QCL information for PDCCH reception in this CORESET (i.e., in the associated

search space set in the first time resource pool). The first antenna port group contains the port(s)

of the RS indicated by the TCI state. According to the definition of QCL in TS 38.214 v15.0.0 —

clause 5.1.5, the QCL information include spatial Rx parameters. Spatial Rx parameters include

Rx antenna vitalization vector. Therefore, the second antenna virtualization vector is associated

with the first antenna port group. In another example, according to TS38.331 v15.1.0 clause 6.3.2

and TS38.212 v15.0.0 — clause 7.3.1.1.2, an SRI (SRS resource indicator) is indicated for a PUSCH

(i.e., in the first time resource pool). The SRI indicates an SRS resource which is further associated

with a CSI-RS or SS/PBCH (see T538.214 v15.0.0 — clause 6.2.1). The first antenna port group

contains port(s) of the CSI-RS or SS/PBCH associated with the SRS resource indicated by the

SRI. According to T538.214 v15.0.0 — clause 6.1.1, a PUSCH is transmitted over the ports in the

SRS resource indicated by SRI, which means that the UE uses the same spatial domain

transmission filter to transmit the PUSCH and the SRS resource indicated by SRI. According to

T538.214 v15.0.0 — clause 6.2.1, a UE transmit the SRS resource, i.e., the PUSCH in the first time

resource pool, with the same spatial domain transmission filter used for the reception of the

associated CSI-RS or SS/PBCH. The spatial domain transmission filter includes a transmit antenna

virtualization vector, so the second antenna virtualization vector is associated with the first antenna

port group. In another example, according to T538.214 v15.0.0 — clause 5.1.5, when there is no

TCI field in a DCI (e.g., DCI format 1_0), a default TCI state is used for the PDSCH (i.e., in the

first time resource pool). The first antenna port group contains port(s) of the RS indicated by the

default TCI state. According to the definition of QCL in T538.214 v15.0.0 — clause 5.1.5, the QCL

information includes spatial Rx parameters. Spatial Rx parameters include Rx antenna

virtualization vector. Therefore, the second antenna virtualization vector is associated with the first
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antenna port group. In another example, according to TS38.212 v15.0.0 — clause 7.3.1.2.2, a TCI

(Transmission Configuration Indication) state is indicated in DCI format 1_1 for a PDSCH (i.e.,

in the first time resource pool), which refers to a CSI-RS or SS/PBCH for QCL information. The

first antenna port group contains port(s) of the RS indicated by the TCI state. According to the

definition of QCL in TS38.214 v15.0.0 — clause 5.1.5, the QCL information includes spatial Rx

parameters. Spatial Rx parameters include the Rx antenna virtualization vector. Therefore, the

second antenna virtualization vector is associated with the first antenna port group. In another

example, according to T538.214 v15.0.0 — clause 6.2.1, a CSI-RS or SS/PBCH is configured for

an SRS resource (i.e., in the first time resource pool), and a UE transmit the SRS resource with the

same spatial domain transmission filter used for the reception of the CSI-RS or SS/PBCH. The

first antenna port group contains port(s) of the CSI-RS or SS/PBCH. The spatial domain

transmission filter includes a transmit antenna virtualization vector, so the second antenna

virtualization vector is associated with the first antenna port group.39

142. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '527 Patent, as provided by 35 U.S.C. § 271(b), by knowingly and intentionally

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

elsewhere in the United States. For example, Defendant's customers and end-users directly

infringe, either literally or under the doctrine of equivalents, by making, using, offering to sell,

selling, and/or importing into the United States products that include infringing technology, such

as Accused Products (e.g., 5G mobile handsets and tablets). Defendant induces this direct

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

39 TS38.331 V15.1.0, Section 6.3.2 Search Space, rrc-ConfiguredUplinkGrant, SRS-Config,
TCI-State; TS38.213 V15.0.0, Section 10.1; TS38.214 V15.0.0, Sections 5.1.5, 6.1.1.1, 6.1.1.2,
6.2.1; T538.212 V15.0.0, Sections 7.3.1.2.2, 7.3.1.1.2
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making available the Accused Products, and providing instructions, documentation, and other

information to customers and end-users suggesting that they use the Accused Products in an

infringing manner, including technical support, marketing, product manuals, advertisements, and

online documentation.40 Because of Defendant's inducement, Defendant's customers and end-

users use the Accused Products in a way Defendant intends and they directly infringe the '527

Patent. Defendant performs these affirmative acts with the intent to cause infringing acts by others

or, in the alternative, with the belief that there was a high probability that others, including end-

users, infringe the '527 Patent, but while remaining willfully blind to the infringement.

143. Defendant, with knowledge that these products, or the use thereof, infringes the

'767 Patent at least as of the date of this Complaint, knowingly and intentionally induced, and

continue to knowingly and intentionally induce direct infringement of the '527 Patent by providing

these products to end-users for use in an infringing manner.

144. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '527 Patent in an amount to be proved at trial.

145. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '527 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

40 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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COUNT VII 
(Infringement of the '271 Patent)

146. The preceding paragraphs are incorporated by reference as if fully set forth herein.

147. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '271 Patent.

148. Defendant has and continues to directly infringe the '271 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '271 Patent. Such products include at least

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch

(3rd generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which practice a method for multi-antenna transmission in a user equipment (UE),

comprising: receiving, by the UE, a first signaling originating from a base station; receiving, by

the UE, a first wireless signal originating from the base station; and transmitting, by the UE, first

information to the base station; wherein, K antenna port groups of the base station are used to

transmit the first wireless signal; the first signaling is used by the UE to determine the K antenna

port groups transmitting the first wireless signal received by the UE; the K is a positive integer

greater than 1; the K antenna port groups respectively correspond to K channel quality values; the

K channel quality values are K non-negative real numbers; the K channel quality values are

Reference Signal Received Powers (RSRPs) or a Signal to Interference plus Noise Ratios (SINRs);

K1 antenna port groups of the K antenna port groups correspond to K1 channel quality values of
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the K channel quality values; the K1 is a positive integer less than or equal to the K; a first

proportional sequence corresponds to a ratio (ratios) among the K1 channel quality values; the first

information is used to determine the K1 antenna port groups and the first proportional sequence;

the first signaling is used to determine a target threshold; the target threshold is a non-negative real

number; a first channel quality is a best channel quality value among the K1 channel quality values;

a second channel quality is a worse channel quality value among the K1 channel quality values; a

ratio between the second channel quality and the first channel quality is greater than or equal to

the target threshold.

149. For example, Defendant has and continues to directly infringe at least claim 11 of

the '271 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards, such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

150. The Accused Products receive, by the UE, a first signaling (e.g., CSI-ReportConfig

IE or CSI-AperiodicTriggerStateList IE) originating from a base station; receive, by the UE, a first

wireless signal (e.g., K CSI-RS resources and/or SS/PBCH block resources) originating from the

base station; and transmitting, by the UE, first information (CSI report) to the base station; wherein,

K antenna port groups (e.g., ports in the K CSI-RS resources and/or SS/PBCH block resources) of

the base station are used to transmit the first wireless signal; the first signaling is used by the UE

to determine the K antenna port groups transmitting the first wireless signal received by the UE;

the K is a positive integer greater than 1; the K antenna port groups respectively correspond to K

channel quality values (e.g., K Li -RSRPs corresponding to K CSI-RS resources and/or SS/PBCH

block resources); the K channel quality values are K non-negative real numbers; the K channel
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quality values are Reference Signal Received Powers (RSRPs) or a Signal to Interference plus

Noise Ratios (SINRs); K1 (e.g., nrofReportedRS) antenna port groups (e.g., antenna port groups

corresponding to nrofReportedRS CSI-RS resources and/or SS/PBCH block resources reported in

a single CSI report) of the K antenna port groups correspond to K1 channel quality values (e.g.,

nrofReportedRS L I -RSRPs corresponding to nrofReportedRS CSI-RS resources and/or SS/PBCH

block resources reported in a single CSI report) of the K channel quality values; the K1 is a positive

integer less than or equal to the-K; a first- proportional sequence (e.g., the linear values of -

(nrofReportedRS-1) differential L1-RSRPs) corresponds to a ratio (ratios) among the K1 channel

quality values; the first information is used to determine the K1 antenna port groups and the first

proportional sequence; the first signaling is used to determine a target threshold (e.g., the minimum

value of the ratio between the worst one and the best one of the K1 LI-RSRPs); the target threshold

is a non-negative real number; a first channel quality (i.e., the best one of the nrofReporteedRS

L I-RSRPs) is a best channel quality value among the K1 channel quality values; a second channel

quality (one of the nrofReportedRS L 1 -RSRPs other than the best one of the nrofReportedRS LI-

RSRPs) is a worse channel quality vale among the K1 channel quality values; a ratio between the

second channel quality and the first channel quality is greater than or equal to the target threshold.

151. For example, the Accused Products practice a method for wireless communication

defined in TS38.214 V15.2.0 Section 6.2.1, supplemented with procedures and definitions in

TS38.133, 1S38.202, TS38.213, T538.214, TS38.215, T538.321, and T538.331.

152. For example, the Accused Products practice a method for multi-antenna

transmission in a User Equipment (UE).41

41 See T538.202 V15.1.0
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153. For example, the Accused Products practice receiving a first signaling (e.g., CSI-

ReportConfig) originating from a base station (e.g., gNB).42

154. For example, the Accused Products receive a first wireless signal (e.g., CSI-RS

resources; SS/PBCH Block resources) originating from the base station (e.g., gNB). For example,

the first wireless signal comprises K CSI-RS resources and/or SS/PBCH block resources. More

specifically, the first wireless signal comprises K CSI-RS resource and/or SS/PBCH block

resources configured in a CSI resource setting (by a CSI-ResourceConfig 1E) for channel

measurement in a CSI-ReportConfig IE.43

155. For example, the Accused Products transmit first information (e.g., a single CSI

report) to the base station (e.g., gNB).44

156. For example, K antenna port groups (e.g., number of ports) of the base station are

used to transmit the first wireless signal (e.g., CSI-RS resources; SS/PBCH Block resources).45

157. For example, the first signaling (e.g., CSI-ReportConfig) is used by the Accused

Products to determine the K antenna port groups (e.g., number of ports — nrofPorts) transmitting

the first wireless signal (e.g., CSI-RS resources; SS/PBCH Block resources) received by the UE.

K is a positive integer greater than 1.46

158. For example, the K antenna port groups (e.g., number of ports transmitting the first

wireless signal) respectively correspond to K channel quality values (e.g., Reference Signal

Received Powers, L1-RSRP). The K channel quality values are K non-negative real numbers (e.g.,

42 See T538.214 V15.0.0, Section 5.2.1; T538.331 V15.1.0, 6.3.2 CSI-ReportConfig
43 See T538.214 V15.0.0, Section 5.2.1; TS38.214 V15.0.0, Section 5.2.1.2
44 See T538.214 V15.0.0, Section 5.2.1; T538.214 V15.0.0, Section 5.2.1.4
45 See T538.214 V15.0.0, Section 5.2.1.2
46 See TS38.331 V15.1.0, Section 6.3.2 CSI-ReportConfig, CSI-ResourceConfig, NZP-CSI-RS-
ResourceSet, CSI-SSB-ResourceSet, NZP-CSI-RS-Resource, CSI-RS-ResourceMapping
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Ll-RSRP are in Watts(W)).47

159. For example, the K1 antenna port groups of the K antenna port groups (e.g.,

nrofReportedRS) correspond to K1 channel quality values of the K channel quality values (e.g.,

LI-RSRP). the K1 is a positive integer less than or equal to the K. For example, the K1 channel

quality values are K1 L1-RSRPs in W (watts). As shown in claim element 1[F], the linear L 1 -

RSRP i.e., RSRP of layer 1 signals such as SS or CSI RS are stated in W(watts).48

160. For example, a first proportional sequence (e.g., the differential L1=RSRP in dB)

corresponds to a ratio(ratios) among the K1 channel quality values (e.g., between linear L 1 -RSRPs

in W). For example, the differential Li-RSRP in dB is equivalent to the ratio(ratios) between linear

Li-RSRPs in W. The reported value in table 10.1.6.1-2 of TS 38.133 is in dB (decibels). W units

can be converted into dB units because both represent power.49

161. For example, the first information (e.g., a single CSI report) is used to determine

the K1 antenna port groups (e.g., nrofReportedRS) and the first proportional sequence (e.g., the

largest L 1-RSRP and differential Ll-RSRP). For example, the first proportional sequence depends

upon the K1 channel quality values. As shown in the mapping the K1 antenna port groups are

determined via CSI RS/SS resources comprising of first information. The Accused Products use

the largest LI-RSRP and differential Ll-RSRP which are quantized to a 7-bit value in the range [-

140, -44] dBm and 4-bit value respectively as shown in section 5.2.1.4.3 TS38.214 V15.3.0. The

quantized value is the first proportional sequence.50

47 See TS38.214 V15.0.0, Section 5.2.1.2; TS38.215 V15.0.0, Sections 5.1.1, 5.1.2
48 See TS38.214 V15.0.0, Section 5.2.1.4
49 See TS38.214 V15.0.0, Section 5.2.1.4; T538.133 V15.8.0, Table 10.1.5.1-2
50 See TS38.214 V15.0.0, Section 5.2.1.4
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162. For example, the first signaling (e.g., CSI-ReportConfig) is used to determine a

target threshold (e.g., QinL,R). QinL,R is a non-negative real number. For example, the first

channel quality (e.g., best L1=RSRP) is a best channel quality value among the K1 channel quality

values. A second channel quality is a worse channel quality value (e.g., worst L I =RSRP) among

the K1 channel quality values; a ratio between the second channel quality and the first channel

quality is greater than or equal to the target threshold (e.g., QinL,R). The threshold, QinL,R,

corresponds to the channel quality measurements. For example, the first signaling indicates

nrofReportedRS. With nrofReportedRS, and fixed values of (see TS38.214 v.15.0.0 — clause

5.2.1.4) the number of bits per differential L 1 -RSRP and the step size of differential LI -RSRP,

the minimum value (i.e. the target threshold) of the ratio between the worst L1-RSRP and the best

Li -RSRP (i.e., the first channel quality) can be obtained as Th = —1) • 2"., • 2 (dB). with Th the target

threshold, NRS = nrofReportedRS, Nbit = number of bits per differential Li -RSRP. For example,

the ratio between any L 1 -RSRP other than the best L 1 -RSRP (the second channel quality) and the

best Li-RSRP (i.e., the first channel quality) is no smaller than the target threshold.51

163. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '271 Patent, as provided by 35 U.S.C. § 271(b), by knowingly and intentionally

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

elsewhere in the United States. For example, Defendant's customers and end-users directly

infringe, either literally or under the doctrine of equivalents, by making, using, offering to sell,

selling, and/or importing into the United States products that include infringing technology, such

as Accused Products (e.g., 5G mobile handsets and tablets). Defendant induces this direct

5 1 See T538.331 V15.1.0, Section 6.3.2 CSI-ReportConfig; TS38.214 V15.0.0, Section 5.2.1.4;
TS 38.213 V15.3.0, Section 6; TS 38.321 V15.3.0, Section 5.1.1
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infringement through its affirmative acts of manufacturing, selling, distributing, and/or otherwise

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

information to customers and end-users suggesting that they use the Accused Products in an

infringing manner, including technical support, marketing, product manuals, advertisements, and

online documentation.52 Because of Defendant's inducement, Defendant's customers and end-

users use the Accused Products in a way Defendant intends and they directly infringe the '271

Patent. Defendant performs these affirmative acts with the intent to cause infringing acts by others

or, in the alternative, with the belief that there was a high probability that others, including end-

users, infringe the '271 Patent, but while remaining willfully blind to the infringement.

164. Defendant, with knowledge that these products, or the use thereof, infringe the '271

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continue

to knowingly and intentionally induce direct infringement of the '271 Patent by providing these

products to end-users for use in an infringing manner.

165. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '271 Patent in an amount to be proved at trial.

166. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '271 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

52 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://supportapple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cel lular,50)/02
Oservice%2C%20contact%20your%20carrier
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COUNT VIII 
(Infringement of the '727 Patent)

167. The preceding paragraphs are incorporated by reference as if fully set forth herein.

168. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '727 Patent.

169. Defendant has and continues to directly infringe the '727 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '727 Patent. Such products include at least the

Accused Products including, but not limited to, the Such products include at least Accused

Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15

Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone

13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12

Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which each are a User Equipment (UE) for multi-antenna transmission, comprising: a

first receiver: receiving a first signaling, a second signaling, a first reference signal and a second

reference signal; and a first transmitter: transmitting first channel information; wherein the first

reference signal comprises Q1 reference signal port(s), the Q1 reference signal port(s) is(are)

transmitted by Q1 antenna port(s) respectively; the second reference signal comprises Q2 reference

signal port(s), the Q2 reference signal port(s) is(are) transmitted by Q2 antenna port(s)

respectively; the first signaling is used to determine L 1 antenna port(s), the Q1 antenna port(s)

is(are) a subset of the Li antenna port(s); the second signaling is used to determine the Q2 antenna

port(s); wherein the Q1 and the Q2 are positive integers respectively, the Li is a positive integer
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greater than or equal to the Ql; the first channel information corresponds to Q antenna ports; the

Q antenna ports consist of the Q1 antenna port(s) and the Q2 antenna port(s), the Q is equal to a

sum of the Q1 and the Q2; the first reference signal is transmitted in a first time resources pool,

and the second reference signal is transmitted in a second time resources pool, the first reference

signal occurs multiple times in the first time resources pool, and time intervals between any two

adjacent occurrences of the first reference signal in the first time resources pool are equal, the

second reference signal occurs once in the second time resources pool.

170. For example, Defendant has and continues to directly infringe at least claim 11 of

the '727 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

171. For example, the Accused Products are each a UE comprising a first receiver

receiving a first signaling, a second signaling, a first reference signal and a second reference signal.

For example, the Accused Products include a first receiver that receives a first signaling (e.g., CSI-

ReportConfig 1E, CSI-ResourceConfig IE, CSI-AperiodicTriggerStateList, CSI-

SemiPersistentOnPUSCH-TriggerStateList) from the higher layer (i.e., through RRC

Configuration). The CSI-SemiPersistentOnPUSCH-TriggerStateList IE provides UE a set of a first

reference signal(s) (i.e., Periodic/Semi-persistent CSI RS resources for Channel) through CSI-

ReportConfigID. In addition to the above first signaling, the Accused Products receive second

signaling (e.g., DCI format 0_1) from the downlink control information (DCI) (i.e., through

physical layer signaling). Upon successful decoding of DCI format 0_1 aperiodic CSI report is

triggered and CSI-AperiodicTriggerStateList provides UE a set of a second reference signal(s)
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(i.e., Aperiodic CSI RS resources for Channel) through associated CSI-ReportConfigID.

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist

of Channel Quality Indicator (CQI), precoding matrix indicator (PM!), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or LI-RSRP.

For CQI, PMI, CR', SSBRI, LI, RI, LI-RSRP, a UE is configured by higher layers with N> I CSI-ReportConfig
Reporting Settings, M> I CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the

higher layer parameters CSI-AperiodicTriggerStateList and CSI-SemiPersistentOnPUSCH-TriggerStateList). Each
trigger state in CSI-AperiodicTriggerStateList contains a list of associated CSI-ReportConfigs indicating the Resource

Set IDs for channel and optionally for interference. Each trigger state in CSI-SetniPersistentOnPUSCH-TriggerStateList
contains one associated CSI-ReportConfig.

53

5.2.2.3 Reference signal (CSI-RS)

5.2.2.3.1 NZP CSI-RS

The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer
parameters CSI-ResourceConfig and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of /‹.. 1 NZP
CSI-RS resource(s).

The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are
configured via the higher layer parameter NZP-C'S!-RS-Resource for each CSI-RS resource configuration:

nzp-CSI-RS-Resourceld determines CS1-RS resource configuration identity.

periodicitpindOffiet defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. All the
CSI-RS resources within one set are configured with the same periodicity. while the slot offset can be same or
different for different CSI-RS resources.

CSI-RS-resourceMapping defines the number of ports, CDM-type, and OFDM symbol and subcarrier occupancy
of the CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4. TS 38.211].

nrofPorts in CSI-RS-ResourceMapping defines the number of CSI-RS ports, where the allowable values are
given in Subclause 7.4.1.5 of [4, TS 38.211].

7.4.1.5 CSI reference signals

7.4.1.5.1 General

Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined

for a non-zero-power CS1-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility
field in the CSI-RS-ResourceConfigMobility 1E, the sequence shall be generated according to clause 7.4.1.5.2
and mapped to resource elements according to clause 7.4.1.5.3

for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource 1E, the UE shall assume that the resource
elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission. The UE performs the same
measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CS1-RS
or not.

53 TS 38.214 V15.3.0, Section 5.2.1
54 TS 38.214 V15.3.0, Section 5.2.2
55 TS 38.211 V15.3.0, Section 7.4.1
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5.2.1.5.2 Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-
SemiPersistenlOnPUSCH-TriggerSuaeLisf, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates
one of the trigger states. For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI
report are configured by reportConfigType. A UE is not expected to receive a DCI scrambled with SP-CSI-RNTI
activating one semi-persistent CSI report with the same CSI-ReportConfigld as in a semi-persistent CSI report which is
activated by a previously received DCI scrambled with SP-CSI-RNTI.

56

CSI-SemiPersIstentOnPUSCH-TriggerStateLlst

The Cil-SeoliPersistentatPLIS(711-TriggerStatellst I E is used to configure the LIE with fist of trigger slaws for semi-persistent reporting of channel state information on L.1.
Sec also 38.214. section 5.2.

CSI-SemiPersistentOnPUSCH-TriggerStateLlst Information element

ASMISTART

TAG-MI-SZAIIPTSSISTENTCHRUSCHTRIGGIRSTATELIST-STAZT

CSI-SemiPersistentOnPUSCH-TriggerStateLlst SEOUrSCE13::S (1..maxarOfSem1PersiatentPUSCH-Triagers)) OT CSI-SemiPersistentORPUSCH-TriggerScate

CSI-SamiPassistentOnPUSCH-TriggerScsse SZPOL:AS
associatedReporsConfigInfo CSI-ReporsConfigid,

-- TAG -C31-116MIPGAZISTIUMONPUS:HTRIGGIRSTATELIST-L7TOP

ASSI1STCP

CSI-ReportConfig

The IE CSI-ReportConfig is used to configure a periodic in-semi-persistent report sent on PUCCH on the cell in which the CSI-ReponConfig is included, or to configure a semi-
persistent or uperiodie report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReporiConfig is included (in this ease, the cell on which the report is sent is
determined by the received DCI). See 38.214. section 5.2.1.

-- Ada:START
TA5-Cal-VIPeaTttaFIC-START

CSI-RsporiConfig sieves:cc t

CSI-ReportConfig Information element

ETSI

57

58

reportConfigId

carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlotConfig
pucch-CSI-ResourceList

1,
semiPersistentOnPUCCH

reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

1,
aperiodic

reportSlotOffsetList

1

CSI-ReportConfigid,
ServCellIndex
CSI-ResourceConfig:d,
CSI-ResourceConfigld OPTIONAL, -- Need R

CSI-ResourceConfigid OPTIONAL, -- Need R
CHOICE (

SEQUENCE

CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..M0x510f3EP31) or ruccH-CSI-Resource

OPTIONAL, -- Need S

SEQUENCE (
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..maxNrofEWP511 OF PUCCH-CSI-Resource

SEQUENCE (

ENUMERATED Is1S, 3110, 5120, 3140, s180, 31160, s13201,
SEQUENCE (SIZE 11.. maxNrofUL-Allocations)) OF INTE0ER(0..32),

PO-PUSCH-AlphaSecId

SEQUENCE (
SEQUENCE (SIZE 11..maxNrofUL-Allocati005)) OF INTEGERIO..32)

56 TS 38.214 V15.3.0, Section 5.2.1
57 IS 38.331 V 15.3.0
58 IS 38.331 V 15.3.0
59 IS 38.331 V 15.3.0
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resourcesForChennelMeasurement
Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier above.
The CSI-ResourceConflg indicated here contains only NZP-CSI-RS resources and/or iSB resources. This CSI-ReportConfig Is associated with the DL BWP indicated by bwp-
Id in that CSI-ResourceConfig. 

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType
set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer
parameter reportCotzfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on
one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For
aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI
triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI
with non-zero CSI request per slot. A UE is not expected to receive more than one aperiodic CSI report request for
transmission in a given slot. A UE is not expected to be triggered with a CS! report for a non-active DL BWP. A trigger
state is initiated using the CSI request field in DCI.

60

61

62

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DC! format
0_1 which triggers an aperiodic CS! trigger state.

5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resource Type
set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer
parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on
one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For
aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI
triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI
with non-zero CS1 request per slot. A UE is not expected to receive more than one aperiodic CSI report request for
transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger
state is initiated using the CSI request field in DCI.

60 TS 38.331 V 15.3.0
61 TS 38.214 V 15.3.0, Section 5.2.3
62 TS 38.214 V. 15.3.0, Section 5.2.1
63 TS 38.214 V. 15.3.0, Section 5.2.3
64 TS 38.214 V15.3.0, Section 5.2.1

63

64

57

63



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 58 of 211

CSI-ReportConfig

The IE CSI-ReporrConfig is used to configure o periodic or semi-persistent report sent on PUCCH on arc cell in which the CR-ReporiConfig is included. or to configure a semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConlig is included (in this ease. the cell on which the report is sent is
determined by the received DCI). See 38.214, section 5.2.1.

MNISTAPI

-- TAG-CS: -RcPcr:xlinc-rrAFT

CSI-ReporcConfig SE,2VEW..:

CSPReportConfig Information element

ETV

reportConfigId
carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlocConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUCCH

reportSlotConfig
pucch-CSI-ResourceList

1,
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

),
aperiodic

reportSlotOffsetList

CSI-ReportConfigid,
ServCellIndex
CSI-ResourceConfigId,

OPTIONAL, -- Need s

CSI-ResourceConfigId OPT:ONAL, -- Need
CSI-ResourceConfigId OPTIONAL, -- Need R
CHOICE (

SEQUE:XE I
CSI-ReportPeriodicityAndOffset,

- SEQUENCE (SIZE (1..max3rofEWPs)) CF PUCCH-CSI-Resource

SECUENCE I
CSI-Report?eriodicityAndOffset,
SEQUENCE (SIZE (1..maxNrofBHPs)) OF PUCCH-CSI-Resource

SEQUENCE I
EN;;MERATED (515, 3110, 5120, 3140, 3180, 51160, 313201,

SEQUENCE (SIZE (1.. maxNrofUL-A1locations)) OF INTEGER(0..32),
PO-PUSCH-AlphaSetId

SEQUENCE
SEQUENCE (SIZE (1..maxdrofUL-Allocations)) OF INTEGER(0..32)

65

66

resourcosForChannelMeasurement
Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier above.
The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources andlor BbB resources. ThIs CSI-ReportConfig is associated with the DL BWP Indicated by bwp-
Id in that CSI-ResourceConfict. 67

172. For example, the Accused Products comprise a first transmitter transmitting first

channel information. For example, the Accused Products comprise a transmitter for transmitting

first channel state information report (i.e., channel information) either via the physical uplink

control channel (PUCCH) for periodic/semi-persistent CSI reporting, or through the physical

uplink shared channel (PUSCH) for aperiodic CSI reporting.

65 IS 38.331 V15.3.0
66 IS 38.331 V15.3.0
67 IS 38.331 V15.3.0
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5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (CQI), precoding matrix indicator (PM1), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or LI-RSRP.

For CQ1, PM!, CRI, SSBRI, LI, RI, LI-RSRP, a UE is configured by higher layers with 11?1 CSI-ReportConfig
Reporting Settings, M?1 CSI-ResotirceConfig Resource Settings, and one or two list(s) of trigger states (given by the
higher layer parameters CSI-AperiodicTriggerStateList and CSI-SemiPersistentOnPUSCH-TriggerStateList). Each
trigger state in CSI-.4periodicTriggerStateLin contains a list of associated CSI-ReportColVigs indicating the Resource
Set IDs for channel and optionally for interference. Each trigger state in CSI-SeiniPersiste»tOnPUSCII-TriggerStateList
contains one associated CSI-ReportConfig.

68

5.2.4 CSI reporting using PUCCH

A UE is semi-statically configured by higher layers to perform periodic CS! Reporting on the PUCCH. A UE can be
configured by higher layers for multiple periodic CS! Reports corresponding to multiple higher layer configured CSI
Reporting Settings, where the associated CS1 Resource Settings are higher layer configured. Periodic CSI reporting on
PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity.

A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot n + 3Nssiuotbf ram" + 1 after

the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321) is transmitted in slot a.
The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are

configured. Semi-persistent CSI reporting on the PUCCH supports Type 1 CSI. Semi-persistent CSI reporting on the
PUCCH format 2 supports Type 1 CSI with wideband frequency granularity. Semi-persistent CS1 reporting on PUCCH
formats 3 or 4 supports Type I CS1 with wideband and sub-band frequency granularities and Type 11 CSI Part 1.

69

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

70

173. For example, the Accused Products are UEs wherein the first reference signal

comprises Q I reference signal port(s), the Q1 reference signal port(s) is(are) transmitted by Q1

antenna port(s) respectively; the second reference signal comprises Q2 reference signal port(s), the

Q2 reference signal port(s) is(are) transmitted by Q2 antenna port(s) respectively; the first

signaling is used to determine LI antenna port(s), the Q1 antenna port(s) is(are) a subset of the LI

antenna port(s); the second signaling is used to determine the Q2 antenna port(s); wherein the Q1

68 TS 38.214 V15.3.0
69 Id.
7° Id.
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and the Q2 are positive integers respectively, the Li is a positive integer greater than or equal to

the Ql; the first channel information corresponds to Q antenna ports; the Q antenna ports consist

of the Q1 antenna port(s) and the Q2 antenna port(s), the Q is equal to a sum of the Q1 and the Q2.

For example, Defendant and the Accused Products practice wherein the first reference signal (i.e.,

Periodic/Semi-persistent CSI RS resources for Channel) indicated by respective CSI-

ResourceConfigID, provided using CSI-SemiPersistentOnPUSCH-TriggerStateList IE, contains a

number of CSI resources (i.e., Q1 reference signal port(s)) corresponding to a number of antenna

ports (i.e., transmitted by Q1 antenna port(s)). On the other hand, second reference signal (i.e.,

aperiodic CSI RS resources for Channel) indicated by respective CSI-ResourceConfigID, provided

using CSI-AperiodicTriggerStateList IE, contains a number of CSI resources (i.e., Q2 reference

signal port(s)) corresponding to a number of antenna ports (i.e., transmitted by Q2 antenna port(s)),

wherein the number of CSI resources indicated in each CSI-RS-ResourceConfig set is more than

or equal to the one (i.e., Ql and Q2 are positive integers respectively). In addition, Defendant and

the Accused Products practice wherein a nrofPorts filed corresponding to CSI-RS-ResourceConfig

set configured using CSI-SemiPersistentOnPUSCH-TriggerStateList IE and provided by CSI-RS-

ResourceMapping (i.e., first signaling) are used to determine the mapped QCLed antenna ports

from which the periodic/semi-persistent CSI-RS resources are transmitted and used to determine

the Li characteristics such as L 1 -RSRP (i.e., determine Li antenna port(s), the Q1 antenna port(s)

is(are) a subset of the Ll antenna port(s)). Defendant and the Accused Products practice wherein

a value corresponding to CSI Request provided by DCI format 0_1 (i.e., second signaling) provides

a set of CSI-RS-Resources configured using CSI-AperiodicTriggerStateList IE for CSI reporting.

The nrofPorts filed corresponding to CSI-RS-ResourceConfig set configured using CSI-

AperiodicTriggerStateList and provided by DCI format 0_1 (i.e., second signaling) is used to
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determine the mapped antenna port number (i.e., Q2 antenna port(s)) from which the aperiodic

CSI-RS resources are transmitted and used to determine the Li characteristics, such as L 1 -RSRP.

resourcesFoiChantrelMeasuremenf
Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceCordig included in the configuration of the serving cell indicated with the field 'carrier above.
The CSI-ResourceConflg indicated here contains only NZP-CSI-RS resources and/or SSB resources. This CSI-ReportC,onfig Is associated with the DI. BWP Indicated by bwp-
Id in that CSI-ResourceConfig 

NZP-CSI-RS-ResourceSet

The IE NZP-CS/-RS-ResourceSer is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters.

NIP-CSI-RS-ResourceSet Information element

NZP-CSI-RS-ResourceSet.
nxp-CSI-ResourcoSotld N2P-CSI-RZ-RosmarceSetId,
nzp-CSI-RS-Rosources .. ( .' (1...ms,(NrortaP-051-R3-ResourcesPerSoc)) NZP-CSI-RS-Resourcild, ,
reper.ition t on, off I
aporiodicTriogennoeffist (0..4)
trs-Info _ . (cr.)
...

71

72

5.2.1.2 Resource settings

Each Resource Setting ResourceConfig contains a configuration of S>1 CSI-RS Resource Sets (higher layer parameter
ResourceSetConfig), with each Resource Set consisting of CSI-RS resources (higher layer parameters NZP-CSI-RS-
ResourceConfigList and CSI-IM-ResourceConfigList) and SS/PBCH Block resources used for L1-RSRP computation
(higher layer parameter resource-config-SS-list). Each Resource setting is located in the BWP identified by the higher
layer parameter BWP-info, and all linked Resource Settings of a CSI Report Setting have the same BWP.

For periodic and semi-persistent CSI Resource Settings, S=1. Each sets contains K >1 CSI-RS resources (higher layer
parameter CSI-RS-ResourceConfig) each of which includes at least mapping to REs. number of ports and time-domain
behavior as described in Subclause 5.2.2.3.1. The allowable antenna port values and resource mapping patterns are
given in Subclause 7.4.1.5 of [4, TS 38.211]. The time domain behavior of the CSI-RS resources which are part of sets
within a CSI-RS Resource Setting are indicated by the higher layer parameter ResourceConfigTjpe and can be
aperiodic, periodic, or semi-persistent. 73

Source: TS 138 214 - V15.3.0 - 5G; NR; Physical layer procedures for data (3GPP TS 38.214 
version 15.3.0 Release 15) (etsi.org), Page 35.

5.2.1.5.2 Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-
SemiPersistentOnPUSCII-TriggerStaieList, where the CSI request field in DCI scrambled with SP-CSI-RNT1 activates
one of the trigger states. For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI
report are configured by reportConfig7jpe. A UE is not expected to receive a DCI scrambled with SP-CSI-RNT1
activating one semi-persistent CS1 report with the same CSI-ReportConfigld as in a semi-persistent CSI report which is
activated by a previously received DCI scrambled with SP-CSI-RNTI.

71 TS 38.331 V15.3.0
72 Id
73 TS 38.214 V15.3.0
74 Id.

74
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5.2.4 CSI reporting using PUCCH

A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be
configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI
Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on
PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity.

A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot n + 3N57,r "m" + 1 after
the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot it.
The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are
configured. Semi-persistent CS1 reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the
PUCCH format 2 supports Type I CS1 with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH
formats 3 or 4 supports Type! CSI with widcband and sub-band frequency granularities and Type!! CSI Part 1.

CSI-RS•ResourceMapping field descriptions
crlm-Type
CDM type (see 38.214. section 5.2.2.3.1)
density
Density of CSI-RS resource measured in RE/port/PRB. Corresponds to LI parameter 'CSI-RS-Density (see 38.211, section 7.4.1.5.3).
Values 0.5 (d015). 1 (one) and 3 (three) are allowed for X=1, values 0.5 (cto15) and 1 (ono) are allowed for X=2, 16,24 and 32. value 1 (one) is allowed for X=4, 8. 12.
For density = 1/2. Includes 1-bit Indication for RB level comb offset indicating whether odd or even RBs are occupied by CSI-RS.
firstOFDASymbolinTimeDomain2
Time domain allocation vAthIn a physical resource block. Parameter It in 38.211, section 7.4.1.5.3.
lirst0FOMSymbelinTimeDomain
Time domain allocation within a physical resource block. The field indicates the first OFDM symbol lathe PRB used for CSI-RS. Parameter ID In 38.211. section 7.4.1.5.3.
Value 2 is supported only when DL-DMRS-typeA-pos equals 3.
Ireglitand
Wideband or partial band CSI-RS. Corresponds to Li parameter CS1•12S-FreqBancr (see 38.214, section 5.2.2.3.1)
frequencyDomafrufllioceflon
Frequency domain allocation within a physical resource block In accordance with 38.211, section 7.4.1.5.3. The applicable row number In table 7.4.1.5.3-1 is determined by the
frequencyDomainAllocation ter rows 1, 2 and 4, and for other rows by matching the values in the column Ports. Density and CDMlype in table 7.4.1.5.3-1 with the Values of
nrolPorts, cdm-Type and density below and, when more than one row has the 3 values matching; by selecting the row where the column (k bar. I bar) in table 7.4.1.5.3-1 has
indexes for k ranging from 0 to 2n-1 where n is the number of bits Cello 1 in frequencyDomainAllocation.
nrolPorts
Numberof ports (see 38.214, section 5.2.2.3.1)

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

75 Id
76 TS 38331 V15.3.0
77 Id.
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5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

For CSI-RS resource scts associated with Rcsourcc Settings configured with the higher layer parameter resource Type
set to 'aperiodie', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer
parameter reportConfigrype set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on
one or more component carriers arc configured using the higher layer parameter CSI-.4periodieThggerStateList. For
aperiodic CSI report triggering, a single set of CS! triggering states arc higher layer configured, wherein the CSI
triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI
with non-zero CSI request per slot. A UE is not expected to receive more than one aperiodic CSI report request for
transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger
state is initiated using the CSI request field in DCI.

When all the bits of CSI request field in DCI are set to zero, no CSI is requested.

When the number of configured CSI triggering states in CSI-AperiodierriggerStateList is greater than 2x" — I,

where Nis is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS

38.321] used to map up to 2x" — I trigger states to the codcpoints of the C'SI request field in DCI. AfTs is

configured by the higher layer parameter reportTriggerSi:e where Nrs e {0,1,2.3,4,5,0. When the HARQ/ACK

corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding
action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the

codepoint(s) of DCI CSI request field shall be applied starting from slot n + 3/14'110i thfraing'I' + 1.

When the number of CSI triggering states in CSI-AperiodieTriggerStateList is less than or equal to 2" —1, the
CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.

78

- CSI request — 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize. 79

The UE shall assume that a CSI-RS is transmitted using antenna ports p numbered according to

p =3000+s+ jL;

j = —1

s = 0,1,...,L —1;
80

5.1.6.1 CSI-RS reception procedure

The CSI-RS defined in Subclause 7.4.1.5 of [4, IS 38.211], may be used for time/frequency tracking, CSI computation,
L I -RSRP computation and mobility.

78 TS 38.214 V15.3.0
79 TS 38.212 V15.2.0
80 TS 38.211 V15.3.0
81 TS 38.214 V15.3.0
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where s is the sequence index provided by Tables 7.4.1.5.3-2 to 7.4.1.5.3-5, L E {I,2,4,8} is the CDM group size, and

N is the number of CSI-RS ports. The CDM group index j given in Table 7.4.1.5.3-1 corresponds to the

time/frequency locations (ic,i) for a given row of the table. The CDM groups are numbered in order of increasing

frequency domain allocation first and then increasing time domain allocation. For a CSI-RS resource configured as
periodic or semi-persistent by the higher-layer parameter resource Type, the UE shall assume that the CSI-RS is
transmitted in slots satisfying

+ riff — Tofr„,) mod Tcs.." = 0
82

174. For example, Defendant and the Accused Products practice wherein the first

channel state information report (i.e., channel information) is transmitted via the physical uplink

control channel (PUCCH) for periodic/semi-persistent CSI reporting (i.e., for Q1 Antenna Ports),

and through the physical uplink shared channel (PUSCH) for aperiodic CSI reporting (i.e., for Q2

Antenna Ports). Therefore, the transmitted channel state information consists of the channel state

information for Q1 antenna ports and Q2 antenna ports (i.e., the first channel information

corresponds to Q antenna ports; the Q antenna ports consist of the Q1 antenna port(s) and the Q2

antenna port(s), the Q is equal to a sum of the Q1 and the Q2;).

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (0Q1), precoding matrix indicator (PM!). CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or LI-RSRP.

For CQI, PMI, CRI, SSBRI, LI, RI, LI -RSRP, a UE is configured by higher layers with N?I CSI-ReporIConfig
Reporting Settings, M?1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the
higher layer parameters CSI-AperiodicTriggerStateLisi and CSI-SemiPersistentOnPUSCH-TriggerStateList). Each
trigger state in ES/-A periodic TriggerStateList contains a list of associated CSI-ReportCon figs indicating the Resource
Set IDs for channel and optionally for interference. Each trigger state in CSI-SenziPersistentOnPUSCH-TriggerStateLisi
contains one associated CSI-ReportConfig.

82 TS 38.211 V15.3.0
83 TS 38.214 V15.3.0
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52.1.1 Reporting settings

Each Reporting Setting CSI-ReporiConfig is associated with a single downlink BWP (indicated by higher layer
parameter bnp-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band:codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), LI -RSRP, CR1, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigrype and
can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For periodic and
semiPersistentOnPUCCH/semiPersistentOnPUSCH CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
report Quantity indicates the CSI-related or L I-RSRP-related quantities to report. The reportFreqConfiguration
indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQI reporting
is wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-ReportConfig can be
configured to enable time domain restriction for channel measurements and
timeRestrictionForInterferenceMeasurenients can be configured to enable time domain restriction for interference
Measurements. The CSI-ReportConlig can also contain CodebookConfig, which contains configuration parameters for
Type-I or Type II CSI including codebook subset restriction, and configurations of group based reporting.

CSI-ReportConfig

The IE OU-Reportnnifigis used to configure a periodic UT smni-persiment report sent on MAT! on the cell in which the CS b Repoli( 'onfik is included. or to configure a semi.

persistent or aperiodic report sent on PUSCH triggered by DCI received an the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is
determined by the received MO. Sec 38114, section 51.1.

A.111113TAIK
TAG-CSI-itZPORTCONTIG-IITAItt

CSI-RoporcConfig SE:US-11Cr

C•SbReportContig information element

84

85

•reportConfigId

carrier
resourcesiorChanne1Measurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUCCH

reportSlocConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

),
aperiodic

reportSlotOffsetList

CSI-ReportConfigId,
ServCellIndex
CSI-ResourceConfigId,

OPTIONAL, -- Need S

CSI-ResourceConfigId OPTIONAL, -- Need R

CSI-ResourceConfigId OPTIONAL, -- Need R
CHOICE I

SEQUENCE (
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE 11..maxNrofEWPs)) OF PuccH-CSI-Resource

SEQUENCE (
CSI-ReportPeriodicityAndOffset,
,SEQUENCS (SIZE (1..maxNrofBW?s)) OF PUCCH-CSI-Resource

SEQUENCE
ENQMER).TED 1515, silt), 5120, 5140, 5180, 51/60, s13201,

SEQUENCE (SIZE (1.. maxNr6fUL-Allocations)) OF INTEGER(0-32),
PO-PUSCH-AlphaSetId

SEQUENCE (
SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)

86

175. For example the Accused Products comprise a UE where the first reference signal

is transmitted in a first time resources pool, and the second reference signal is transmitted in a

84 Id.
85 TS 38.331 V15.3.0
86 Id.
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second time resources pool, the first reference signal occurs multiple times in the first time

resources pool, and time intervals between any two adjacent occurrences of the first reference

signal in the first time resources pool are equal, the second reference signal occurs once in the

second time resources pool. For example, the Accused Products receive a set of a first reference

signal(s) (i.e., Periodic/Semi-persistent CSI RS resources for Channel) in one set (i.e., in a first

time resources pool) and second reference signal(s) (i.e., aperiodic CSI RS resources for Channel)

in second:set (i:e.7-in:a=second-time-resource-sThool)7In addition, it is also-m-e-n-tior-iFd that the first

reference signal(s) (i.e., Periodic/Semi-persistent CSI RS resources for Channel) is present either

two or four times in a slot (i.e., the first reference signal occurs multiple times in the first time

resources pool) and their time domain location between two slots remain same (i.e., and time

intervals between any two adjacent occurrences of the first reference signal in the first time

resources pool are equal). The second reference signal(s) received in the second resource set (i.e.,

aperiodic CS! RS resources for Channel) in second set (i.e., in a second time resources pool) is

aperiodic and instantly triggered by DC! format 0_1 (i.e., the second reference signal occurs once

in the second time resources pool).

A UE configured with NZP-CSI-RS-ResoarceSet(s) configured with higher layer parameter trs-Info may have the CSI.
RS resources configured as:

Periodic, with the CSI-RS resource's in the NZP-CSI-RS-ResourceSet configured with same periodicity,
bandwidth and subcarrier location

Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS
and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS
being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency
range 2; the UE does not expect that the scheduling offset betWeen the last symbol of the PDCCH cairyini the
triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported
ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS
resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if
triggered, and if the associated periodic CS1-RS resource set is configured with four periodic CSI-RS resources
with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter
aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in
the set.

87 TS 38.214 V15.3.0
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the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS
resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer
parameter CSI-RS-resourceMapping, is given by one of

/E {4,81, iE {5,91, one {6,101 for frequency range I and frequency range 2,

iE {0,4}, 1€ (1,5), 1E {2,6}, /E {3.7}, /E {7,1 1), /E 18,121 or iE {9,13} for frequency range 2. 88

176. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '727 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '727 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.89 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '727 Patent. Defendant performs these affirmative acts with knowledge

of the '727 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '727 Patent.

" Id
89 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://supportapple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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177. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '727 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

that the '727 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '727 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '727 Patent. Defendant performs these affirmative acts with

knowledge of the '727 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '727 Patent.

178. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '727 Patent in an amount to be proved at trial.

179. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '727 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

180. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '727 Patent by making, using, selling, offering for sale, and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

68
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sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continue to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '727 Patent. Upon information and belief, Defendant

had actual knowledge of the '727 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '727 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT IX 
(Infringement of the '721 Patent)

181. The preceding paragraphs are incorporated by reference as if fully set forth herein.

182. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '721 Patent.

183. Defendant has and continues to directly infringe the '721 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '721 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which
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are user equipment for wireless communication, comprising: a first processor transmitting a first

wireless signal; and a first transmitter transmitting a second wireless signal; wherein the first

wireless signal is generated by a first sequence; the first wireless signal is used to determine a first

time interval; the first time interval is a time interval between a first time instant and a second time

instant; the first time instant is a starting time instant at which a transmitter of the first wireless

signal transmits the first wireless signal; the second time instant is a starting time instant at which

a transmitter of the second wireless signal transmits the second wireless signal; the first time instant

is earlier than the second time instant; the second wireless signal occupies a first wireless resource;

the first wireless resource is one of J candidate wireless resources; the J is a positive integer; the

first time interval is used to determine the first wireless resource out of the J candidate wireless

resources; the first sequence is a Zadoff-Chu (ZC) sequence, a transport channel corresponding to

the first wireless signal is a Random Access Channel (RACH), a physical channel corresponding

to the second wireless signal is a Physical Uplink Shared Channel (PUSCH); the first wireless

signal is used to determine whether the second wireless signal is transmitted or not.

184. For example, Defendant has and continues to directly infringe at least claim 11 of

the '721 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

185. For example, the Accused Products comprise a first processor transmitting a first

wireless signal. For example, the "first wireless signal" may additionally be "Msgl" OR "Random

Access Preamble" and can be transmitted on PRACH (first channel) on a PRACH occasion as

specified in section 5.1.1 TS 38.321 v16.1.0.
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5.1.1 Random Access procedure initialization

The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by
RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any
point in time in a MAC entity. The Random Access procedure on an SCe11 shall only be initiated by a PDCCFI order
with ra-Preamblelndex different from 06000000.

NOTE I: If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is
up to UE implementation whether to continue with the ongoing procedure or start with the new procedure
(e.g. for SI request).

NOTE 2: If there was an ongoing Random Access procedure that is triggered by a PDCCI1 order while the UE
receives another PDCC/1 order indicating the same Random Access Preamble, PRACH mask index and
uplink carrier, the Random Access procedure is considered as the same Random Access procedure as the
ongoing one and not initialized again.

When a Random Acccss procedure is initiated, UE selects a set of Random Access resources as specified in clause
5.1.1b and initialises the following parameters for the Random Access procedure according to the values configured by
RRC for the selected set of Random Access resources:

- prach-Configurationluder: the available set of PRACI1 occasions for the transmission of the Random Access
Preamble for Msgl. These arc also applicable to the MSGA PRACH if the PRACH occasions arc shared
between 2-step and 4-step RA types;

90

186. For example, the Accused Products comprise a first transmitter transmitting a

second wireless signal. For example, the Accused Products are configured to transmit a second

wireless signal (e.g., Msg3) on a second channel (e.g., PUSCH scheduled by a RAR UL grant).

8 Random access procedure
Prior to initiation of the physical random access procedure, Layer 1 receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer I may receive from higher layers an indication to
perform a Type-1 random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A.

Prior to initiation of the physical random access procedure, Layer 1 receives the following information from the higher
layers:

Configuration of physical random access channel (PRAC/ I) transmission parameters (PRACI I preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift ( Ncs), and set type (unrestricted, restricted set A, or restricted
set B)).

From the physical layer perspective, the Type-I LI random access procedure includes the transmission of random
access preamble (Msg I) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCII scheduled by a RAR UL grant, and PDSCH for contention resolution.
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187. For example, the Accused Products are user equipment, wherein the first wireless

signal is generated by a first sequence. For example, the Accused Products are configured to

generate a first wireless signal (e.g., Random Access Preamble for Msgl) on a first channel (e.g.,

PRACH). The UE selects a random-access preamble from a set of predefined preambles. These

preambles can be of roughly two categories: Short Preamble and Long Preamble Format. The UE

also selects a random sequence number for the preamble. After choosing the preamble and

sequence number, the UE transmits the preamble on the PRACH.

6.3.3 Physical random-access channel

6.3.3.1 Sequence generation

The set of random-access preambles xo.,,(n) shall be generated according to

x„.,,(a)= x,((a + C,,)mod LRA)

JD:1(W)

= LRA —

from which the frequency-domain representation shall be generated according to

L„A-1 .21rnm

y„.,(n)= E x„.,,(in)•e
m=o

where LRA = 839. LRA =139 , L RA = 1151, or LRA = 571 depending on the PRACH preamble format as given by

Tables 6.3.3.1-1 and 6.3.3.1-2.

There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first

increasing cyclic shift C, of a logical root sequence, and then in increasing order of the logical root sequence index,

starting with the index obtained from the higher-layer parameter prach-Roodequencelader or roodequenceladex-BFR
or by msgA-PRACH-Rooderynenceladex if configured and a type-2 random-access procedure is initiated as described in
clause 8.1 of [5, TS 38.213]. Additional preamble sequences, in case 64 preambles cannot be generated from a single
root Zadoff-Chu sequence. arc obtained from the root sequences with the consecutive logical indexes until all the 64
sequences are found. The logical root sequence order is cyclic; the logical index 0 is consecutive to LRA — 2. The
sequence number is is obtained from the logical root sequence index according to Tables 6.3.3.1-3 to 6.3.3.1-48. 92

188. For example, the Accused Products are user equipment, wherein the first wireless

signal is used to determine a first time interval; the first time interval is a time interval between a

first time instant and a second time instant. For example, the Accused Products are configured to

transmit a first wireless signal (e.g., Random Access Preamble for Msgl) on a first channel (e.g.,

92 TS38.211 V17.1.0
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PRACH) on a PRACH occasion (i.e., first-time instant). The Random Access procedure is used

by user equipment (UE), such as a mobile device, to initiate communication with the network.

Msg 1 corresponds to the first message sent by the UE during this procedure. Msg 1 helps the

network to identify the UE and establish initial synchronization. The network uses the information

from Msgl, such as the Random Access preamble, to identify the UE and estimate the initial timing

adjustments. Once the gNB receives Msg 1 , it allocates resources for the UE to continue the

communication. The network responds with a Random Access Response (Msg2), providing

information to the UE for further communication, including a temporary identifier and scheduling

information. After successful completion of the procedure, the UE can proceed with additional

signalling for connection establishment, registration, and data transfer and transmission of PUSCH

(Msg 3). The time slot at which PUSCH is sent by the UE is considered the second time instant.

The PUSCH is transmitted on different slots (i.e., determining the first time interval when the

PUSCH should be transmitted). The actual separation depends on the subcarrier spacing (SCS)

configuration for the active uplink bandwidth part (UL BWP) and the type of repetition for PUSCH

transmission.

8 Random access procedure
Prior to initiation of the physical random access procedure, Layer I receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer 1 may receive from higher layers an indication to
perform a Type-1 random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A.

Prior to initiation of the physical random access procedure, Layer I receives the following information from the higher
layers:
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Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift ( Na), and set type (unrestricted, restricted set A. or restricted

set B)).

From the physical layer perspective, the Type-I LI random access procedure includes the transmission of random
access preamble (Msgl) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCH scheduled by a RAR UL grant, and PDSCH for contention resolution.

8.1 Random access preamble

93

Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH
order. A configuration by higher layers for a PRACFI transmission includes the following:

A configuration for PRACH transmission [4, IS 38.2111.

A preamble index, a preamble SCS, PPRACH,t a rg et , a corresponding RA-RNTI, and a PRACH resource.

A PRACH is transmitted using the selected PRACH format with transmission power PPRACH,b,f,C(i), as described in
clause 7.4, on the indicated PRACH resource.

For Type-I random access procedure, a UE is provided a number N of SS/PBCH block indexes associated with one
PRACH occasion and a number R of contention based preambles per SS/PBCH block index per valid PRACH occasion
by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

For Type-1 random access procedure, or for Typc-2 random access procedure with separate configuration of PRACH
occasions from Type I random access procedure, if N < 1, one SS/PBCH block index is mapped to 1/N consecutive
valid PRACH occasions and R contention based preambles with consecutive indexes associated with the SS/PBCH
block index per valid PRACH occasion start from preamble index 0. If N 1, R contention based preambles with
consecutive indexes associated with SS/PBCH block index n, 0 5_ n < N — 1, per valid PRACH occasion start from

preamble index n • N mble were bleI; /N h N is provided by totalNumberOJRA-Preambles for Type-1 random°retaal Pret8alm

access procedure, or by insgA-TotaliVumber0fRA-Preambles for Type-2 random access procedure with separate
configuration of PRACH occasions from a Type 1 random access procedure, and is an integer multiple of N.

For a PRACH transmission triggered by higher layers, if ssb-Resourcelist is provided, the PRACH mask index is
indicated by ra-ssb-OccasionAlaskInder which indicates the PRACH occasions for the PRACH transmission where the
PRACH occasions are associated with the selected SS/PBCH block index.

The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the
PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per
SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask
index value for the indicated SS/PBCH block index in the first available mapping cycle.

For the indicated preamble index, the ordering of the PRACH occasions is

- First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions

- Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot

TS38.213 V17.1.0
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- Third, in increasing order of indexes for PRACH slots

For a PRACH transmission triggered upon request by higher layers, a value of ra-OccasionList [12, IS 38.331], if
csirs-ResourceList is provided, indicates a list of PRACH occasions for the PRACH transmission where the PRACH
occasions arc associated with the selected CSI-RS index indicated by csi-RS. The indexing of the PRACH occasions
indicated by ra-OccasionLisi is reset per association pattern period.

Table 8.1-1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion
association period

PRACH configuration period (msec)
Association period (number of PRACH

configuration periods)
10 (1, 2, 4, 8, 16)
20 (1, 2, 4, 8)
40 (1, 2, 4)
80 (1,2)
160 (1)

For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines N2 assuming SCS configuration p = 0.

For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit
PRACH and PUSCII/PUCCIUSRS in a same slot or when a gap between the first or last symbol of a PRACH
transmission in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a
PUSCHRUCCII/SRS transmission in a sccond slot where N = 2 for p = 0 or p = I, N = 4 for p = 2 or p = 3, N =
16 for p = 5, N = 32 for p = 6, and p is the SCS configuration for the active UL BWP. For a PUSC11 transmission
with repetition Type B, this applies to each actual repetition for PUSCH transmission [6. TS 38.214].

94

189. For example, the Accused Products are user equipment, wherein the first time

instant is a starting time instant at which a transmitter of the first wireless signal transmits the first

wireless signal; the second time instant is a starting time instant at which a transmitter of the second

wireless signal transmits the second wireless signal; the actual separation depends on the subcarrier

spacing (SCS) configuration for the active uplink bandwidth part (UL BWP) and the type of

repetition for PUSCH transmission.

8 Random access procedure
Prior to initiation of the physical random access procedure, Layer 1 receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer 1 may receive from higher layers an indication to
perform a Type-1 random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A.

Prior to initiation of the physical random access procedure, Layer 1 receives the following information from the higher
layers:

94 TS38.213 V17.1.0
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Configuration of physical random acccss channel (PRACH) transmission parameters (PRACH preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and thcir cyclic shifts in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift (N 5), and set type (unrestricted, restricted set A, or restricted

set B)).

From the physical layer perspective, the Type-I LI random access procedure includes the transmission of random
access preamble (Msg I) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCH scheduled by a RAR UL grant, and PDSCH for contention resolution. 95

190. The actual separation depends on the subcarrier spacing (SCS) configuration for

the active uplink bandwidth  part (UL BWP) and the type of repetition for PUSCH.transmission. - •

8 Random access procedure
Prior to initiation of the physical random access procedure, Layer I receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer 1 may receive from higher layers an indication to

perfcirm a Type-I random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A.

Prior to initiation of the physical random access proccduic, Layer 1 receives the following information from the higher

layers:

Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and their cyclic shins in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift ( Nc.,), and set type (unrestricted, restricted set A, or restricted
set B)).

From the physical layer perspective, the Type-1 L 1 random access procedure includes the transmission of random
access preamble (Msg I) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCH scheduled by a RAR UL grant, and PDSCH for contention resolution.

95 TS38.213 V17.1.0
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8.1 Random access preamble

Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH
order. A configuration by higher layers for a PRACH transmission includes the following:

A configuration for PRACH transmission [4. TS 38.2111.

A preamble index, a preamble SCS, P- PRACH,target, a corresponding RA-RNTI, and a PRACH resource.

A PRACH is transmitted using the selected PRACH format with transmission power PPRACH, f,c(i), as described inb. 

clause 7.4, on the indicated PRACH resource.

For Type-1 random access procedure, a UE is provided a number N of SS/PBCH block indexes associated with one

PRACH occasion and a number R of contention based preambles per SS/PBCH block index per valid PRACH occasion
by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

For Type-I random access procedure, or for Typc-2 random access procedure with separate configuration of PRACH
occasions from Type I random access procedure. if N < 1, one SS/PBCH block index is mapped to 1/N consecutive

valid PRACH occasions and R contention based preambles with consecutive indexes associated with the SS/PBCH

block index per valid PRACH occasion start from preamble index 0. If N 1, R contention based preambles with
consecutive indexes associated with SS/PBCH block index n, 0 < it < N — 1, per valid PRACH occasion start from

preamble index n • Npt°ret'alimble/ N where Npt̀ ',.21mbi, is provided by totalNumberOJRA-Preambles for Type-I random

access procedure, or by nzsgA-TotalNumber0fRA-Preambles for Type-2 random access procedure with separate

configuration of PRACH occasions from a Type I random access procedure, and is an integer multiple of N.
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For a PRACH transmission triggered by higher layers, if ssb-ResourceList is provided, the PRACH mask index is
indicated by ra-ssb-Occasion MaskIndes which indicates the PRACH occasions for the PRACH transmission where the
PRACH occasions arc associated with the selected SS/PBCH block index.

The PRACH occasions are mapped consecutively per corresponding SS/PBCH block index. The indexing of the
PRACH occasion indicated by the mask index value is reset per mapping cycle of consecutive PRACH occasions per
SS/PBCH block index. The UE selects for a PRACH transmission the PRACH occasion indicated by PRACH mask
index value for the indicated SS/PBCH block index in the first available mapping cycle.

For the indicated preamble index, the ordering of the PRACH occasions is

- First, in increasing order of frequency resource indexes for frequency multiplexed PRACI-I occasions

- Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot

- Third, in increasing order of indexes for PRACH slots

For a PRACH transmission triggered upon request by higher layers, a value of ra-OccasionList [12. IS 38.331], if
csirs-ResourceList is provided, indicates a list of PRACH occasions for the PRACH transmission where the PRACH
occasions are associated with the selected CSI-RS index indicated by csi-RS. The indexing of the PRACH occasions
indicated by ra-OccasionList is reset per association pattern period.

Table 8.1-1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion
association period

PRACH configuration period (msec) Association period (number of PRACH
configuration periods)

10 {1. 2, 4, 8. 16}
20 (1, 2, 4, 8)
40 ft 2,4)
80 (1.2]
160 (1)

For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines N2 assuming SCS configuration p = 0.

For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit
PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH
transmission in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a
PUSCH/PUCCH/SRS transmission in a second slot where N = 2 for p = 0 or p =1, N = 4 for p = 2 or p = 3, N =
16 for p = 5, N = 32 for p = 6, and p is the SCS configuration for the active UL BWP. For a PUSCH transmission
with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

97

191. For example the Accused Products are user equipment wherein the first time instant

is earlier than the second time instant. For example, the Accused Products are configured to

transmit the PRACH using reserved parts of the uplink resource grid that are known as PRACH

occasions (i.e., first-time instant). After successful completion of the procedure, the UE can

proceed with additional signalling for connection establishment, registration, and data transfer and

97 TS38.213 V17.1.0
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transmission of PUSCH (Msg 3). The time slot at which PUSCH is sent by the UE is considered

the second time instant. The PUSCH is transmitted on different slots (i.e., the first time instant is

earlier than the second time instant).

8.1 Random access preamble

For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines N2 assuming SCS configuration p = 0.

For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit
PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH

transmission in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a
PUSCHRUCCH/SRS transmission in a second slot where N = 2 for p = 0 or p =1, N = 4 for p = 2 or p = 3, N =
16 for p = 5, N = 32 for p = 6, and p is the SCS configuration for the active UL BWP. For a PUSCH transmission
with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

98

192. For example the Accused Products are user equipment wherein the second wireless

signal occupies a first wireless resource; the first wireless resource is one of J candidate wireless

resources; the J is a positive integer; the first time interval is used to determine the first wireless

resource out of the J candidate wireless resources. For example, the Accused Products begin the

random access procedure by transmitting one or more preambles on the physical random access

channel. A PRACH preamble has its own subcarrier spacing, which can be different from that of

the other uplink channels, and which is the reciprocal of the PRACH symbol duration. There are

two types of preambles. Long PRACH preambles occupy 839 subcarriers with a spacing of 1.25

or 5 kHz and are only used in frequency range 1 (FR1). Short PRACH preambles occupy 139

subcarriers, with a spacing of 15 or 30 kHz in FR1 and 60 or 120 kHz in FR2. Taken together, the

preamble length and subcarrier spacing determine the bandwidth of the PRACH transmission. By

combining that quantity with the PUSCH subcarrier spacing, the number of PUSCH resource

blocks that it occupies can be calculated.

98 TS38.213 V17.1.0
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6.3.3.2 Mapping to physical resources

The preamble sequence shall be mapped to physical resources according to

afe') = PPRACHYu.r (k)
k = 0,1,..., LI,„ —1

where PpRAcii is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and

p = 4000 is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in

Table 6.3.3.1-1 or Table 6.3.3.1-2 with k given by Table 6.3.3.2-1.

Random access preambles can only be transmitted in the time resources obtained from Tables 6.3.3.2-2 to 6.3.3.2-4 and
depends on FRI or FFt2 and the spectrum type as defined in [8, 1S38.104]. The PRACH configuration index in Tables
6.3.3.2-2 to 6.3.3.2-4 is

99

Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.

PRACH
Configuration

Index

Preamble
format

?if mod

X

x = y

Y

Subframe number Starting
symbol

Number
of

PRACH
slots
within a
subframe

N ,RA:loi

number of
time-
domain
PRACH
occasions
within a
PRACH
slot

NZ

PRACH
duration

0 0 16 1 1 0 - - 0
1 0 16 1 4 0 - - 0
2 0 16 1 7 0 - 0
3 0 16 1 9 0 - - 0
4 0 8 1 1 0 - - 0
5 0 8 1 4 0 - - 0
6 0 8 1 7 0 - - 0
7 0 8 1 9 0 - - 0
8 0 4 1 1 0 - - 0
9 0 4 1 4 0 - - 0
10 0 4 1 7 0 - - 0
11 0 4 1 9 0 - - 0
12 0 2 1 1 0 - - 0
13 0 2 1 4 0 - - 0
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87 Al 16 0 4,9 0 1 6 2
88 Al 16 1 4 0 2 6 2
89 Al 8 0 4,9 0 1 6 2
'90 Al 8 1 4 0 2 6 2
91 Al 4 0 4,9 0 1 6 2
92 Al 4, 1 4,9 0 1 6 2
93 Al 4 0 4 0 2 6 2
94 Al 2 0 4,9 0 1 6 2
95 Al 2 0 1 0 2 6 2
96 Al 2 0 4 0 2 6 2
97 Al 2 0 7 0 2 6 2
98 Al 1 0 4 0 1 6 2
99 Al 1 0 1,6 0 1 6 2
100 Al 1 0 4,9 0 1 6 2
101. Al 1 0 1 0 2 6 2
102 Al 1 0 7 0 2 6 2
103 Al 1 0 2,7 0 2 6 2
104 Al I 0 1,4,7 0 2 6 2

Table 6.3.3.2-1 Supported combinations of AfRA and if, and the corresponding value of. k.

LRA Aim for PRACH isf for PUSCH NRR," , allocation

expressed In number of
RBs for PUSCH

839, 1.25 15 6 7
839 1.25 30 3 1
839 1.25 60 2 133
839 5 15 24 12
839 5 30 12 10
839 5 60 6 7
139 15 15 12 2

139 15 30 6 2

139 15 60 3 2
139 30 15 24 2

139 30 30 12 2

139 30 60 6 2
139
139

60
60

60
120

12
6

2
2

139 120 60 24 2

139 120 120 12 2
139 120 480 3 1

139 120 960 2 23

139 480 120 48 2
139 480 480 12 2
139 480 960 6 2

139 960 120 96 2

139 960 480 24 2
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AfRA

1

11
Mb(igt)
(9)
Msym b
m la yer

symb
msITSCH

KUSCH

Ma P
symb

V

Subcarricr spacing for random-access preambles

The ratio between 7; and T, ; sec clause 4.1

Subcarricr index relative to a reference

OFDM symbol index relative to a reference
Subcarrier spacing configuration, A/ = 2" 15 [kHz]

Number of coded bits to transmit on a physical channel [for codeword q]

Number of modulation symbols to transmit on a physical channel [for codeword q]

Number of modulation symbols to transmit per layer for a physical channel

Scheduled bandwidth for uplink transmission, expressed as a number of subcarricrs
Scheduled bandwidth for uplink transmission, expressed as a number of resource blocks
Number of modulation symbols to transmit per antenna port for a physical channel

Number of transmission layers 101

193. For example the Accused Products are user equipment wherein the first sequence

is a Zadoff-Chu (ZC) sequence. For e.g., the Accused Product selects a random sequence number

for the preamble. After choosing the preamble and sequence number, the UE transmits the

preamble on the PRACH. Each cell has 64 PRACH preambles, which the mobile creates using

parameters supplied by the base station. The preambles are based on Zadoff—Chu sequences. To

create a preamble, the mobile begins by computing a Zadoff—Chu root sequence.

1°1 TS38.211 V17.1.0
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6.3.3 Physical random-access channel

6.3.3.1 Sequence generation

The set of random-access preambles x„.„(n) shall be generated according to

x„.„(n)= x„((a+C,,)mod LRA)

fait(i+1) 

-Yu (1) = e L" = L„ I

from which the frequency-domain representation shall be generated according to

Lynn

= E x„,,.(m)• e
T=0

where LRA =839. LRA =139, L RA = 1151, or LRA = 571 depending on the PRACH preamble format as given by

Tables 6.3.3.1-1 and 6.3.3.1-2.

There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first

increasing cyclic shift C,, of a logical root sequence, and then in increasing order of the logical root sequence index,

starting with the index obtained from the higher-layer parameter prach-Roodequencelndex or roodequencelndex-BFR
or by nagA-PRACH-Roodequencelndex if configured and a typc-2 random-access procedure is initiated as described in
clause 8.1 of [5, IS 38.2131. Additional preamble sequences, in case 64 preambles cannot be generated from a single
root Zadoff-Chu sequence, arc obtained from the root sequences with the consecutive logical indexes until all the 64
sequences are found. The logical root sequence order is cyclic; the logical index 0 is consecutive to LRA 2. The
sequence number a is obtained from the logical root sequence index according to Tables 6.3.3.1-3 to 6.3.3.1-4B. 102

194. For example the Accused Products are user equipment wherein a transport channel

corresponding to the first wireless signal is a Random Access Channel (RACH), a physical channel

corresponding to the second wireless signal is a Physical Uplink Shared Channel (PUSCH). For

example, the Accused Products are configured to transmit a first wireless signal (e.g., Random

Access Preamble for Msg 1 ) on a first channel (e.g., PRACH). For example, the "first wireless

signal" may additionally be "Msg 1 " OR "Random Access Preamble" and can be transmitted on

PRACH (first channel) on a PRACH occasion as specified in section 5.1.1 TS 38.321 v16.1.0. For

example, the Accused Products are configured to transmit a second wireless signal (e.g., Msg3) on

a second channel (e.g., PUSCH scheduled by a RAR UL grant).
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8 Random access procedure
Prior to initiation of the physical random access procedure, Layer 1 receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer I may receive from higher layers an indication to
perform a Type-1 random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A,

Prior to initiation of the physical random access procedure, Layer 1 receives the following information from the higher
layers:

Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift ( A I cs), and set type (unrestricted, restricted set A, or restricted
set B)).

From the physical layer perspective, the Type-1 L 1 random access procedure includes the transmission of random
access preamble (Msg I) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCFI scheduled by a RAR UL grant, and PDSCH for contention resolution.

103

195. For example, the Accused Products are user equipment wherein the first wireless

signal is used to determine whether the second wireless signal is transmitted or not. For example,

the Accused Products are configured to transmit the PRACH using reserved parts of the uplink

resource grid that are known as PRACH occasions. These are defined using PRACH frequency

occasions and PRACH time occasions and are the places where those frequency and time

occasions intersect. After successful completion of the procedure after receiving the response, the

UE can proceed with additional signalling for connection establishment, registration, and data

transfer and transmission of PUSCH (Msg 3) (i.e., the first wireless signal is used to determine

whether the second wireless signal is transmitted or not).

103 TS38.213 V17.1.0
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8 Random access procedure
Prior to initiation of the physical random access proccdurc, Layer I receives from higher layers a set of SS/PBCH block
indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer I may receive from higher layers an indication to
perform a Type-1 random access procedure, as described in clauses 8.1 through 8.4, or a Type-2 random access
procedure as described in clauses 8.1 through 8.2A.

Prior to initiation of the physical random access procedure, Layer 1 receives the following information from the higher
layers:

Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format,
time resources, and frequency resources for PRACH transmission).

Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set

(index to logical root sequence table, cyclic shift ( Ncs ), and set type (unrestricted, restricted set A, or restricted

set B)).

From the physical layer perspective, the Type-I LI random access procedure includes the transmission of random
access preamble (Msg 1 ) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and
when applicable, the transmission of a PUSCH scheduled by a RAR UL grant, and PDSCFI for contention resolution. 104

196. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '721 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '721 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.105 Because of Defendant's inducement,

104 T538.213 V17.1.0
105 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
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Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '721 Patent. Defendant performs these affirmative acts with knowledge

of the '721 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '721 Patent.

197. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '721 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

that the '721 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '721 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '721 Patent. Defendant performs these affirmative acts with

knowledge of the '721 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '721 Patent.

198. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '721 Patent in an amount to be proved at trial.

199. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '721 Patent, for which there is no adequate remedy at law, unless

get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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Defendant's infringement is enjoined by this Court.

200. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '721 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '721 Patent. Upon information and belief, Defendant

had actual knowledge of the '721 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '721 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT X 
(Infringement of the '426 Patent)

201. The preceding paragraphs are incorporated by reference as if fully set forth herein.

202. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '426 Patent.

203. Defendant has and continues to directly infringe the '426 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '426 Patent. Such products include at least
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Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

are each a UE for paging, comprising: a first receiver, to monitor a first signaling in X time

intervals; and a second receiver, to receive a first radio signal; wherein X is a positive integer; the

first signaling is used for determining scheduling information for the first radio signal; the

scheduling information comprises occupied time-frequency resource and adopted MCS; the first

radio signal carries a paging message; the frequency domain resource used for transmitting the

first signaling belongs to a first subband; the first subband comprises a positive integer number of

consecutive subcarriers in frequency domain; and subcarrier spacing of subcarriers included in the

first subband is used for determining the X time intervals; all subcarriers included in the first

subband have an equal subcarrier spacing, any two of the X time intervals are orthogonal in time

domain; the first signaling is transmitted through a PDCCH, the PDCCH has a Cyclic Redundancy

Check (CRC) scrambled by a Paging Radio Network Temporary Identity (P-RNTI), the first radio

signal is transmitted through a Physical Downlink Shared Channel (PDSCH); the PDCCH is

transmitted in a Common Search Space (CSS).

204. For example, Defendant has and continue to directly infringe at least claim 11 of

the '426 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

88
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for implementing 3rd Generation Partnership Product (3GPP) specifications).

205. For example, the Accused Products comprise a first receiver, to monitor a first

signaling in X time intervals and a second receiver, to receive a first radio signal; wherein X is a

positive integer. For example, the Accused Products monitor a first signaling (e.g., paging DCI, P-

RNTI) in X time intervals (e.g., paging occasion or PDCCH monitoring occasions) and receives a

first radio signal (e.g., paging messages on the paging control channel/PDSCH) wherein X is a

positive integer (e.g., multiple time slots).

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power
consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring
occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent (TS
38.213 [4]). One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a
PO.

4.2 Downlink

Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table
4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1

TrCH Physical Channel
DL-SCH PDSCH
BCH PBCH
PCH PDSCH

6.2.2 Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred. Logical channels are classified into two groups: Control Channels and Traffic Channels.
Control channels are used for the transfer of control plane information only:

- Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.

- Paging Control Channel (PCCH): a downlink channel that carries paging messages.

106 TS38.304 V15.3.0
107 TS3 8.2 1 2 V15.3.0
1" TS38.300 V15.5.0
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6.2.3 Mapping to Transport Channels

In Downlink, the following connections between logical channels and transport channels exist:

BCCH can be mapped to BCH;

BCCH can be mapped to DL-SCH;

PCCH can be mapped to PCH; 109

9.2.5 Paging

Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to
notify UEs in RRC_IDLE. RRC_INACTIVE and RRC_CONNECTED state of system information change (see
subclause 7.3.3) and ETWS/CMAS indications (see subclause 16.4) through Short Messages. Both Paging messages
and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent
over PDCCH directly (see subclause 6.5 of TS 38.331.[I2]).

206. For example, the Accused Products are a UE wherein the first signaling is used for

determining scheduling information for the first radio signal; the scheduling information comprises

occupied time-frequency resource and adopted MCS. For example, the Accused Products practice

the first signaling (e.g., paging DCI, P-RNTI) is used for determining scheduling information for

the first radio signal; the scheduling information comprises occupied time-frequency resource

(e.g., frequency domain resource assignment; time domain resource assignment) and adopted

Modulation Coding Scheme (MCS) (e.g., modulation and coding scheme).

7.3.1.2.1 Format 1_0

DCI format I_O is used for the scheduling of PDSCH in one DL cell.

109 T538.300 V15.5.0
1 10 TS38.300 V15.5.0
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The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

Short Messages Indicator —2 bits according to Table 7.3.1.2.1-1.

Short Messages —8 bits, according to Subclause x.x of [9, TS38.33 I]. If only the scheduling information for
Paging is carried, this bit field is reserved.

Frequency domain resource assignment —[log, (PInDL.B"(4,13"B" +1)12)1 bits. If only the short message is

carried, this bit field is reserved.

- 1V:rwP is the size of CORESET 0

Time domain resource assignment —4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. If only the short
message is carried, this bit field is reserved.

VRB-to-PRB mapping — 1 bit according to Table 7.3.1.1.2-33. If only the short message is carried, this bit field
is reserved.

Modulation and coding scheme —5 bits as defined in Subclause 5.1.3 of [6, T538.214], using Table 5.1.3.1-1. If
only the short message is carried, this bit field is reserved. 111

207. For example, the Accused Products are a UE wherein the first radio signal carries

a paging message; the frequency domain resource used for transmitting the first signaling belongs

to a first subband; the first subband comprises a positive integer number of consecutive subcarriers

in frequency domain. For example, the Accused Products practice the first radio signal (e.g.,

paging messages on the paging control channel/PDSCH) carries a paging message.

6.2.2 Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred. Logical channels are classified into two groups: Control Channels and Traffic Channels.
Control channels are used for the transfer of control plane information only:

- Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.

- Paging Control Channel (PCCH): a downlink channel that carries paging messages. 112

9.2.5 Paging

Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to
notify UEs in RRC_IDLE, RRC_LNACTIVE and RRC_CONNECTED state of system information change (see
subclause 7.3.3) and ETWS/CMAS indications (see subclause 16.4) through Short Messages. Both Paging messages
and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent
over PDCCH directly (see subclause 6.5 of TS 38.331 [12]).

1 11 TS38.212 V15.3.0
112 TS38.300 V15.5.0
1 13 TS38.300 V15.5.0
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208. For example, the frequency domain resource used for transmitting the first

signaling (e.g., PDSCH, PDCCH) belongs to a first subband (e.g., bandwidth part). The bandwidth

part (BWP) comprises of a set of Physical Resource Blocks (PRBs) which are measured from a

reference resource block termed as Common Resource Block. As each of the Physical Resource

Blocks comprises 12 subcarriers, the BWP comprises of a positive integer number of consecutive

subcarriers in frequency domain.

4.4.5 Bandwidth part

A bandwidth part is a subset of contiguous common resource blocks defined in subclause 4.4.4.3 for a given

numerology it, in bandwidth part i on a given carrier. The starting position CV; and the number of resource blocks

in a bandwidth part shall fulfil NoiT, Isl,'„7,;/. : <Argzi",;,‘," +IsIst,: and Aa' < I \ SV, + N:V.; Airn: +
respectively. Configuration of a bandwidth part is described in clause 12 of [5, TS 38.213].

A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being
active at a given time. The UE is not expected to receive PDSCH, PDCCH, or CSI-RS (except for RRM) outside an
active bandwidth part.

4.4.4 Resource blocks

4.4.4.1 General

A resource block is defined as A r rc = 12 consecutive subcarriers in the frequency domain.

4.2 Numerologies
Multiple OFDM numerologies are supported as given by Table 4.2-1 where p and the cyclic prefix for a bandwidth

part are obtained from the higher-layer parameter subcorrierSpacing and cyclicPrefix, respectively.

Table 4.2-1: Supported transmission numerologies.

P 4f=2/1 . 5[J{] Cyclic prefix

0 15 Normal
1 30 Normal
2 60 Normal, Extended
3 120 Normal
4 240 Normal

4.4.3 Resource elements

Each element in the resource grid for antenna port p and subcarrier spacing configuration p is called a resource

element and is uniquely identified by (k,/),,./, where k is the index in the frequency domain and / refers to the symbol

position in the time domain relative to some reference point. Resource element (k,l)p , corresponds to a physical

resource and the complex value (41.;"1) . When there is no risk for confusion, or no particular antenna port or subcarrier

spacing is specified, the indices p and p may be dropped, resulting in aVi) or
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4.4.4.3 Common resource blocks

Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing
configuration p. The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration p

coincides with 'point A'.

The relation between the common resource block number nAts in the frequency domain and resource elements (k,

for subcarrier spacing configuration p is given by

[n,„RB k

c = Sc i

where k is defined relative to point A such that k = 0 corresponds to the subcarrier centered around point A.

4.4.4.4 Physical resource blocks

Physical resource blocks are defined within a bandwidth part and numbered from 0 to Arm, —1 where i is the
number of the bandwidth part. The relation between the physical resource block r/pRg in bandwidth part i and the

common resource block nokB is given by

nCRB = nPRB j

1 14

12 Bandwidth part operation
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving
cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell, 'serving

cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term 'primary cell' in this clause refers to the pSCell of the SCG.

A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the

serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by

parameter BWP-Dow»link and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL
bandwidth by parameter BWP-Uplink.

1 15

1 14 TS38.211 V15.2.0
1 15 TS38.213 V15.3.0
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— BWP

The BffP LE is used to configure a bandwidth part as defmed in 38.211, section 4.2.2.

For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the selling cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure
additional uplink and downlink bandwidth parts for a serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters Common parameters Cm BWP-CplinkConutton and
BWP-DownliaCommon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial
bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

- -zir'astrt luta —
)-- rac-eart, tuns- Parr - stair

'Bar ::. SEOVENC.!. I
t lotattonAndflendwidth ilitond  (0..57945).
i subearrierSpAcin0 Subcertlerdnen,n0,
i eycliePrefix EVIACPATEr I extended 1 OPTIOn?.:. -- deed ft

'I
:- "InG-BAAVNIDTH-FAV-911:,P

6144. field descriptions
cyclicPrafts —
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all nurnerologies and slot
formats. Extended CP is supported only for 60 Ma subcanier spacing. (see 38.211, section 4.2.2)
locationAndEtendwidth
Frequency domain location and bandwidth of thts bandwidth part. The value of the field shall be interpreted as resource indicator value (RfV) as defined TS 38.214 with

assumptions as described in TS 38.213, section 12, i e. sating l‘StruaTa275. The first PRB is a PRB determined by subcarrierSpacIng of this EtWP and offsetToCarrier

(configured in SCS-SpecificCartier contained within FrequencylnfoDL / FrequencylnfoUL) corresponding to this subcarrier spacing. In case of TOD, a BWP-pair (Ill. BWP and
DL BWP with the same bsvp-10) must have the same center frequency (see 38213. section 12)
subcairicrSpecing
Subcanier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere Corresponds to subcanier spacing according to
38.211, Table 4.2-1. The value kHz15 corresponds to pa0, kHz30 to pal, and soon. Only the values 15, 30, or 60 kHz (<6GHz), 004 60 or 120 kHz (560litz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in 1,410 of the same serving cell. 

5.3 UE channel bandwidth

5.3.1 General

The UE channel bandwidth supports a single NR RF carrier,in,the uplink or.downlink at the UE. From a BS
persp.ective, different UE Channel bandwidths may be supported within the same spectrum for transmitting to and
receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple carriers to
different UEs within the BS channel bandwidth can be supported.

From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel
bandwidth. The UE does not need lobe aware of the BS channel bandwidth or how the BS allocates bandwidth to

. ..
differad UEs.

The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS
Chanriel bandwidth.

•,
5.3.2 .Maximum transmission bandwidth configuration,

The maximum transmission bandwidth configuration Nnii for each UE channel bandwidth and subeatrier spacing is
speCified in Table 5.3.2-1.

Table 5.3.2-1: Maximum transmission bandwidth configuration Na

SCS
(kHz)

5MHz 10MHz 15MHz 20
MHz

25
MHz 30 MHz 40

MHz Hz 50M 60
MHz

80
MHz 90 MHz 100

MHz
N o Nota NRB Ncts Na Nut Nits Nita NRB , Ws NRB Ws

' 15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A
301 11 24 38 51 65 78 106 133 162 217 245 273
60 N/A. 11 18 24 31 38 51 65 79 107 121 135

1 16 TS38.331 V15.3.0
1 17 TS38.101 V15.3.0
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5.1.2.2.2 Downlink resource allocation type 1

In downlink resource allocation of typc 1. the resource block assignment information indicates to a scheduled UE a set
of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size

Nap PRBs except for the ease when DC1 format 1_0 is decoded in any common search space in which case the size

of CORESET 0 shall be used.

A downlink type 1 resource allocation field consists of a resource indication value (RBI) corresponding to a starting

virtual resource block ( RB,,,, ) and a length in terms of contiguously allocated resource blocks LE& . The resource

indication value is defined by

if (L RB, — 1) .1.11 V 1,ffp / 2j then

RIV = Nsigp(L Rio —1) + RB sw„

else

RIV = N Li-11P - RBs +1) ± A/1AI 1 00
/. )

where LRB.c. 1 and shall not exceed NB51,:vep —
118

209. For example, the Accused Products are a UE wherein subcarrier spacing of

subcarriers included in the first subband is used for determining the X time intervals. For example,

the location of the first subband in frequency domain (e.g., pdcch-ConfigSIB 1) and subcarrier

spacing of subcarriers (e.g., subcarrierSpacingCommon) included in the first subband (e.g., BWP)

are used for determining X time intervals (e.g., firstPDCCH-MonitoringOccasion0fP0).

1 19

7.1 Discontinuous Reception for paging
The PDCCH monitoring occasions for peeing are determined according to pagingSearchSpace as specified in TS
38.213 [4] and firstPDCCH-MoniroringOccasionOfF'0 if configured as specified in TS 38.331 [3]. When
Searclapaced = 0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for
RMSI as defined in clause 13 in TS 38.213 [4].

When Search.Spaceld =0 is configured for pagingSearchSpace, Ns is either 1 or 2. For Ns = 1, there is only one PO
which starts from the first PDCCH monitoring occasion for paging in the PF. For Ns =2, PO is either in the first half
frame (i_s = 0) or the second half frame (i_s = 1) of the PF.

When SearchSpaceId other than 0 is configured for pagingSearchSpace, the UE monitors the (i_s + 1)th PO. A PO is a
set of S consecutive PDCCH monitoring occasions where is the number of actual transmitted SSBs determined
according to ssb-PositionsInBurst in SIBI . The Kth PDCCH monitoring occasion for paging in the PO corresponds to
the Kth transmitted SSB. The PDCCH monitoring occasions for paging which do not overlap with UL symbols
(determined according to tdd-LI-DL-ConfigurationCommon) are sequentially numbered from zero starting from the
first PDCCH monitoring occasion for paging in the PF. When firsrPDCCH-MonitoringOcccrsion0fP0 is present, the
starting PDCCH monitoring occasion number of (i_s + 1)th PO is the (i_s + 1)th value of the firsrPDCCH-
MonitoringOccasion0fP0 parameter; otherwise, it is equal to i_s * S.

6.3.2 Radio resource control information elements

118 TS38.214 V15.3.0
1 19 TS38.304 V15.3.0
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firstPOCCH-MonitoringOccasion0fP0 CHOICE f
sCS15K14ZoneT SEQUENCE (SIZE (I„4)) OF /NTEGER (0..139),
sC830KHZoneT-SCS15RHZha1fT SEQUENCE.(SIZE (1..4)) OF iNTEdER (0..279),
sCS60KHZoneT-SCS30KHZha1fT-scS15K14ZquarterT SEQUENCE (SIZE (1..4)) OF INTEGER (0..559),
sCS120KHZoneT-SCS6OKHZhalfT-scs3OKHZquarterT-SCs15KHZoneEighthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..1119),
sCS120KHZhalfT-SCS6OKHZquarterT-SCS3OKHZOneEighthT-SCS15KHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..2239),
sCS120KHZquarterT-SCS60KHZoneEighthT-5CS30KHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..4479),
sCS120KHZoneEighthT-SCS60KHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..8959),
sCS120KHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGTh (0..17919) 120

210. For example, in identifying the time interval of a subband, the subcarrier spacing

information is sufficient to determine the time interval. The standard includes a disclosure that the

subcarrier spacing information provided by p can be used to derive subband location (e.g., BWP)

with respect to a common resource block (e.g., CRBO).121 For example, subcarrier_spacing —

information (e.g., subcarrierSpacingCommon) is already included in the MIB information element

and can be transmitted from network to UE in BCH/BCCH channel.

6.2.2 Message definitions

MIS

The MIB includes the system information transmitted on Bal.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to LT

F
ASNISTART

MIB

- TAG-MIB-START

HIS SECUENCE (
eystemFrameHumber BIT STRING (SIZE (6)),
subCarrierSpacingCommon ENUMERWED (scs150r60, scs30or120),
ssb-SubcarrierOffset INTEGER (0..15),
dmrs-TypeA-Position ENUMERATED (p0s2, p0s3),
pdcch-ConfigSIB1 PDCCH-ConfigSI81,
cellBarred ENUMERATED, (barred, notBarred),
intraFregReselection ENUMERATED (alloyed, notAllowed(,
spare BIT STRING (SIZE MI

r— TAG-RIB-STOP
17-_,ASNISTOP  

1" TS38.331 V15.3.0
121 https://www.sharetechnote.com/htm1/5G/5G ResourceGrid.html; https://www.rfwireless-
world.com/5G/5G-NR-Resource-Grid-vs-Resource-Block-vs-Resource-Element.html 
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MIB field descriptions
cellBarred
barred means the cell is barred, as defined in TS 38.304 120).
dmrs-TypeA-PosItion
Position of (first) DM-RS for downlink (see 38.211, section 7.4.1.1.1) and uplink (see 38.211, section 6.4.1.1.3).
intraFrellieselection
Controls cell selection/reselectIon to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 1201.
pdech-ConfigSIB1
See TS 38.213 1131. Determines a common ControiResourceSet (CORESET) a common search space and necessary PDCCH parameters. lithe field ssb-SubcarrierOffset
indicates that SIB1 is not present, the field pdcch-ConfigS1131 indicate the frequency positions where the UE may find SS/PBCH block with SI81 or the frequency range where
the network does not provide SS/PBCH block with SIB1 (see TS 38.213 1131, section 13).
ssb-SubcarrferOffset
Corresponds to kssa (see TS 38.213 1131), which is Inc frequency domain offset between SSB and the overall resource block grid In number of subcarderS. (See 38.211).
The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified In 38.213 1131
This field may indicate that this beam does not provide SI81 and that there is hence no common CORESET (see TS 38.213(13), section 13). In this case, the field pdcch-
ConficISIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see 38.2131131, section 13).
subCaffierSpacingCommon
Subcarrler spacing for SIB1, Msg.2/4 for Initial access and broadcast SI-messages. lithe UE acquires this MIB on a carrier frequency <66Hz, the value scs150,60
corresponds to 15 Khz and the value scs300r120 corresponds 10 30 kHz. tithe UE acquires this MIS on a carrier frequency >6GHz, the value scs15or60 corresponds t060
Khz and the value scs300r120 corresponds to 120 kHz.
systemFanneNumber
The 6 most significant bit (MSB) of the 10-bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (I.e. outside
the MIB encoding). 

122

211. For example, the BWP information element comprises: 1) locationAndBandwidth;

and 2) subcarrier spacing.

6.3.2 Radio resource control information elements

_ • BWP

The MEP lE is used to confieure a bandwidth part as defined in 38.211, section 4.2.2.

For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure

additional uplink and dounlink bandwidth parts for a serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in BWP-UplinlcConunon and
BWP-DownlinIcConunon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial

bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

'z'-' ant ran

t- TAG-BANDWIDTR-PART-STRRT
8WP .. STOUENCE (
I locationAnd3anduadth INTPGER (0..37949),

subcess5er5Dnelnd SubcnrrierSdnotng,
cyeltcPreftx EUUNERATED ( extended I OPTIOnAL -- Need R

,)

1
r- TAG-SANDWIDTN-PUT-STOP 

•
6.R3NITIOP

BWP field desolations
cyclicPrefur
Indicates whether louse the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all numeroiogies and slot
formats. Extended CP is supported only for 60 kHz subcarrier spacing (see 38211. section 4.22)
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth pad. The value of the field shall be interpreted as resource indicator value (RN) as defined IS 38.214 with

assumptions as described in TS 38.213, section 12, i.e. setting Arts::r..275. The first PRB is a PRB determined by subcamerSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecilicCamer contained within FrequencyinfoOL / FrequencyinfoUL) corresponding to this subcamer spacing. In case of TOD, a BWP-pair (UL BWP and
DL BWP with the same bwp-Id) must have the Same center frequency (see 38 213, section 12)
subcanlerSpacing
Subcanier spacing lobe used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to
38.211. Table 4.2-1. The value kHz15 corresponds to fix0, kHz30 to ur1, and so on. Only the values 15, 30, or 60 kHz (46GHz), and 60 or 120 kHz (>60Hz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacinqCommon in MIB of the same serving cell. 123

212. For example, the Accused Products are a UE wherein all subcarriers included in the

first subband have an equal subcarrier spacing, any two of the X time intervals are orthogonal in

122 TS38.331 V15.3.0

123 TS38.331 V15.3.0
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time domain. For example, Defendant and the Accused Products practice all subcarriers included

in the first subband have an equal subcarrier spacing, any two of the X time intervals are orthogonal

in time domain. For example, subcarrier spacing information (e.g., subcarrierSpacingCommon)

included in the MIB information element or subcarrier spacing information (e.g.,

subcarrierSpacing) included in BWP IE of the first subband (e.g., BWP) defines the subcarrier

spacing and is same for whole BWP.

6.2.2 Message definitions

MIB

The ABB includes the system information transmitted on BCH.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to LT

F.-ASN1START
A.- TAG-MID-START

MIB

NIB : :. S6CAJENCE I
systemFrameNumber BIT STRING (311:6 (6) 1 .
subCarrierSpacingConson ENLMERATED (s0s150r60, scs30or1201,
,.b-Subcorrierof feet INTEGER (0..15) ,
dmrs-TypeA-Poeicion ENVMERRTI.D (pos2, pos3),
pdcch-Conf igSIB1 PDCCH-ConfigSIB1,
col 1Ba rred ENUMERATED (barred, notaarred),
incraFrogReselection ENV:M.A.TED (allowed, notAllowed),
spare PIT STPING (SIZE WI

r- TAG-MIS-STOP
ASN1STOP

MIB field descriptions
cellitarred
barred means the cell Is barred, as defined In TS 38.3041201.
dmrs-TypeA-Position
Position of (firs)) DM-RS for downlink (see 38.211, section 7.4.1.1.1) and uplink (see 38.211, section 6.4.1.1.3).
IntraFraciFieseiectfon
Controls cell selectlon/reselection to Intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in IS 38.304 (20).
pdcch-ContigS1B1
See TS 38.213 03]. Determines a common ControlResoumeSet (CORESET) a common search space and necessary PDCCH parameters. If the field ssb-SubcarderOffset
Indicates that SI81 Is not present, the field pacch-ConagS1131 Indicate the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where
the network does not provide SS/PBCH block with S/B/ (see IS 38.2131131, section 13).
ssb•SubcarrierOffset
Corresponds to ksse (see TS 38.2131131), which Is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See 38.211).
The value range of this field may be extended by an additional most significant bit encoded within PEICH as specified in 38.213114
This field May Indicate that this beam does not provide SIB) and that there is hence no common CORESET (see IS 38.2131131, section 13). In this case, the field pdcch-
ConfloSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control reSOUrGe set and search space for SIB1 (see 38.213(13), section 13).
subCarrierSpacingCommon
Subcarrler spacing for SIB1, Msg.2/4 for initial access and broadcast Si-messages. If the UE acquires this MIB on a carrier frequency <6GHz, the value 5c3150160
corresponds to 15 Klv and the value 5c5300r120 corresponds to 30 kHz. If the UE acquires this MIS on a carrier frequency >6GHz, the value scs15or60 corresponds to 60
Khz and the value scs300r120 corresponds to 120 kHz.
systemFrameNumber
The 6 most significant bit (MSB) of the 10-bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside
the MIB encoding).

124

213. For example, the BWP information element comprises subcarrier spacing.

124 TS38.331 V15.3.0
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6.3.2 Radio resource control information elements

BWP

The BIT'? lE is used to configure a bandwidth part as defined in 38.211, section 4.2.2.

For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network rosy configure
additional uplink and downlink bandwidth parts for a serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters Common parameters (in BWP-UplinkCommon and

BWP.DownlinkCommon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial

bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

AMI:TAPT

- TAG-EANr.trr.-7AfT-,TA,T

Ewe .... tVWEE,E (

lecerlenAndeendvidch i e • 10-319491,
sub0e00les5paC,..2 SubcarelerSpetIng.
eyellePterls T, :!..VAT n I extended I 0,71r.AA1 1....1 A

)

TA: EANU,L:IM :Ail :1,-
-- ASNLJGE

BWP field descriptions
cyclIcPrefix
Indicates whether louse the extended cyclic prefix for this bandwidth part 11 001 set, the UE uses the normal cyclic prefix. Normal CF is supported for all numerologies arid slot

formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see 38.211. section 4.2 2)
locationAndBendwidth
Frequency domain location and bandwidth of this bandwidth part, The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 with

assumptions as described in TS 38.213, section 12, i.e. setting NL'Z'‘'75275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencylnfoDL I FrequencylnfoUL) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and
DL 815/P with the same bwp-ld) must have the same center frequency (see 38 213. section 121
subeenterSpecing
Subcarrier spacing lobe used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to
38.211, Table 4.2-1. The value kHz15 corresponds to p=0, k14z30 to p=1, and so on. Only the values 15, 30, or 60 kHz (<613Hz), and 60 or 120 kHz (.613Hz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacinqCommon in MIB of the same serving cell.

125

214. For further example, any two of the X time intervals (e.g., PDCCH monitoring

occasions/paging occasion (PO)) can consist of ODFM symbols are orthogonal in time domain.

125 TS38.331 V15.3.0
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7 Paging

7.1 Discontinuous Reception for paging
The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC INACTIVE state in order to reduce power
consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring
occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent (TS
38.213 PIP. One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a
PO.

In multi-beam operations. the UE assumes that the same paging message is repeated in all transmitted beams and thus
the selection of the beam(s) for the reception of the paging message is up to UE implementation. The paging message is
same for both RAN initiated paging and CN initiated paging.

The UE initiates RRC Connection Resume procedure upon receiving RAN initiated paging. If the UE receives a CiNt
initiated paging in RRC_INACT1VE state. the UE moves to RRC IDLE and informs NAS.

The PF and PO for paging are determined by the following formulae:

SFN for the PF is determined by:

(SFN + PF offset) mod T = (T div N)*(UE_ID mod N)

Index (i_s). indicating the index of the PO is determined by:

i s •, floor (UE_ID/N) mod Ns

The PDCCH monitoring occasions for paging are determined according to pagingSearchSpace as specified in TS
38.213 [4] and firstPDCCH-MonitoringOccasion0fP0 if configured as specified in TS 38.331 [3]. When
SearchSpaceld =0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for
RMSI as defined in clause 13 in TS 38.213 [4].

When SearchSpaceld = 0 is configured for pagingSearchSpace, Ns is either 1 or 2. For Ns = 1, there is only one PO
which starts from the first PDCCH monitoring occasion for paging in the PF. For Ns = 2, PO is either in the first half
frame (i_s = 0) or the second half frame (i_s = 1) of the PF.

When SearchSpaceld other than 0 is configured for pagingSearchSpace, the UE monitors the (i_s + 1)th PO. A PO is a
set of 'S' consecutive PDCCH monitoring occasions where 'S is the number of actual transmitted SSBs determined
according to ssb-PositionsInBurst in SIB). The Kth PDCCH monitoring occasion for paging in the PO corresponds to
the Kth transmitted SSB. The PDCCH monitoring occasions for paging which do not overlap with UT symbols
(determined according to tdd-U-DL-ConfigurationCommon) are. sequentially numbered from zero starting from the
first PDCCH monitoring occasion for paging in the PF. WhenfirstPDCCH-MonitoringOccarion0fP0 is present, the
starting PDCCH monitoring occasion number of (i_s + 1)th PO is the (i_s + Oth value of the firstPDCCH-
MonitoringOccasiong/P0 parameter; othenvise, it is equal to i_s * S. 126

215. For example, the Accused Products are a UE wherein the first signaling is

transmitted through a PDCCH, the PDCCH has a Cyclic Redundancy Check (CRC) scrambled by

a Paging Radio Network Temporary Identity (P-RNTI), the first radio signal is transmitted through

a Physical Downlink Shared Channel (PDSCH); the PDCCH is transmitted in a Common Search

Space (CSS). For example, the Accused Products practice the first signaling (e.g., paging DCI, P-

126 T538.304 V15.3.0
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RNTI) is transmitted through a PDCCH, the PDCCH has a Cyclic Redundancy Check (CRC)

scrambled by a Paging Radio Network Temporary Identity (P-RNTI). Further, the first radio signal

(e.g., paging messages on the paging control channel/PDSCH) scheduled by paging DCI carries a

paging message and is transmitted through a Physical Downlink Shared Channel (PDSCH). Also,

the PDCCH is transmitted on a common search space.

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power
consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring
occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent (TS
38.213 [4]). One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a
PO.

9.2.5 Paging

Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to
notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change (see
subclause 7.3.3) and ETWS/CMAS indications (see subclause 16.4) through Short Messages. Both Paging messages
and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent
over PDCCH directly (see subclause 6.5 of TS 38.331 [12)).

7.3.1.2

7.312.1

;DCI formats for scheduling of PDSCH

Format 1_10

127 TS38.304 V15.3.0 .
128 TS38.300 V15.5.0

•
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128

101

107



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 102 of 211

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

Short Messages Indicator- 2 bits according to Table 7.3.1.2.1-1.

Short Messages - 8 bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for
Paging is carried, this bit field is reserved.

Frequency domain resource assignment -rlog2(NR,D1-R"(AqrwP +1)/2)1 bits. If only the short message is

carried, this bit field is reserved.

- N 3wP is the size of CORESET 0

Time domain resource assignment -4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. If only the short
message is carried, this bit field is reserved.

VRB-to-PRB mapping - 1 bit according to Table 7.3.1.1.2-33. If only the short message is carried, this bit field
is reserved.

Modulation and coding scheme - 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If
only the short message is carried, this bit field is reserved.

10.1 UE procedure for determining physical downlink control
channel assignment

A act of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set-
can bc a common search space set or a UE-specific search space set. A UE. monitors PDCCH candidates in one or more
of the following search spaces sets

- a Typc2-PDCCH common search space set configured by pagingSearchSpace in PDCCII-Configcommon for a
Da format with CRC scrambled by a P-RNTI on the primary

129

130

216. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '426 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '426 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

129 TS38.212 V15.3.0
130 TS38.213 V15.3.0
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Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.131 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '426 Patent. Defendant performs these affirmative acts with knowledge

of the '426 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '426 Patent.

217. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '426 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

that the '426 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '426 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '426 Patent. Defendant performs these affirmative acts with

knowledge of the '426 Patent and with intent, or willful blindness, that they cause the direct

131 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://supportapple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier

103

109



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 104 of 211

infringement of the '426 Patent.

218. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '426 Patent in an amount to be proved at trial.

219. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '426 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

220. On information and_belief,_Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '426 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '426 Patent. Upon information and belief, Defendant

had actual knowledge of the '426 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '426 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XI 
(Infringement of the '110 Patent)

221. The preceding paragraphs are incorporated by reference as if fully set forth herein.
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222. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '110 Patent.

223. Defendant has and continue to directly infringe the '110 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '110 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

are each a user equipment (UE) for multi-antenna transmission, comprising: a first transceiver,

receiving a first radio signal; and a second receiver, receiving a first signaling; wherein the first

radio signal is transmitted by K antenna port groups; the antenna port group includes a positive

integer number of antenna port(s); a first antenna port group is one of the K antenna port groups;

the first signaling is used to determine a first time resource pool; a second antenna virtualization

vector is associated with the first antenna port group; the second antenna virtualization vector is

an antenna virtualization vector available to the user equipment in the first time resource pool; and

the K is a positive integer greater than 1; the first radio signal includes one or more of PSS (Primary

Synchronization Signal), SSS (Secondary Synchronization Signal), MIB (Master Information

Block)/SIB (System Information Block) or CSI-RS (Channel State Information Reference signal);

the first signaling is a downlink signaling.
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224. For example, Defendant has and continues to directly infringe at least claim 1 of

the '110 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

225. For example, the Accused Products comprise a first transceiver, receiving a first

radio signal. For example, the Accused Products receive a first radio signal (e.g., CSI-RS or

SS/PBCH) from a base station (e.g., gNB). For example, the first radio signal comprises CSI-RS

resources and/or SS/PBCH Block resources.

5.1.6 UE procedure for receiving downlink reference signals

5.1.6.1 CSI-RS reception procedure

The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation,
L I -RSRP computation and mobility.

If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM
symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets
associated with CORESET are quasi co-located with 'QCL-TypcD', if 'QCL-TypeD' is applicable. Furthermore, the UE
shall not expect to be configured with the CSI-RS in l'RBs that overlap those of the CORESET in the OFDM symbols
occupied by the search space set(s).

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-
ResourceSet configured with higher layer parameter ti's-Info. 132

5.1.6.1.2 CSI-RS for L1-RSRP computation

If the UE is configured with a CSI-ReportConfig with reportQuantiiy set to "cri-RSRP", or "none" and if the CSI-
ResontreCottfig for channel measurement (higher layer parameter resourcesFor('hannelitleasurentent) contains a NZP-
CSI-RS-ResotireeSet that is configured with the higher layer parameter repetition and without the higher layer
parameter irs-Info. the UE can only be configured with the same number (1 or 2) of ports with the higher layer
parameter ntofPorts for all CSI-RS resources within the set. If the UE is configured with the CSI-RS resource in the
same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi
co-located with 'QCL-TypcD' if 'QCL-TypcD' is applicable. Furthermore, the UE shall not expect to be configured with
the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier
spacing is used for both the CSI-RS and the SS/PBCH block.

132 TS38.214 V15.3.0
133 T538.214 V15.3.0
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7.4.1.5 CSI reference signals

7.4.1.5.1 General

Zero-power (ZP) and non-zero-power (1%1ZP) CSI-RS arc defined

for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by thc CSI-RS-Resource-Mobility
field in the CSI-RS-ResourreCoufigMobility 1E, thc sequence shall bc generated according to clause 7.4.1.5.2
and mapped to resource elements according to clause 7.4.1.5.3

for a zero-power CSI-RS configured by the IP-al-RS-Resource 1E, the UE shall assume that the resource
elements defined in clause 7.4.1.5.3 arc not used for PDSCII transmission subject to clause 5.1.4.2 of (6, TS
38.214]. The UE performs the same measurement/reception on channelstsignals except PDSC11 regardless of
whether they collide with ZP CSI-RS or not. 134

226. For example, the Accused Products comprise a second receiver, receiving a first

signaling. For example, the Accused Products receive a first signaling (e.g., SearchSpace IE,

ConfiguredGrantConf IE, DCI format 1_0, DCI format 1_1,) from the base station.

4.2.2 Physical channels and modulation

The physical channels defined in the downlink arc:

the Physical Downlink Shared Channel (PDSCFI),

the Physical Downlink Control Channel (PDCCH),

the Physical Broadcast Channel (PBC11), 135

6.3.2 Radio resource control information elements
SearchSpace

The IE SearchSpace defines how/where to search for PDCCII candidates. Each scorch space is associated with one ControMesourceSet.

6.3.2 Radio resource control information elements

136

ConfiguredGrantConfig

The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be

configured via RRC (typel) or provided via the PDCCH (addressed to CS-RNTI) (typa).

134 TS38.211 V15.10.0
135 TS38.201 V15.0.0
136 TS38.331 V15.3.0
137 TS38.331 V15.3.0

137
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7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCFI in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-
RNTI or new-RNTI:

7.3.1.2.2 Format 1_1

DCI format 1_1 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNT1 or CS-
RNTI or new-RNTI:

138

139

227. For example, the Accused Products are UEs wherein the first radio signal is

transmitted by K antenna port groups; the antenna port group includes a positive integer number

of antenna port(s); a first antenna port group is one of the K antenna port groups. For example. the

first radio signal (e.g., CSI-RS or SS/PBCH) is transmitted by K antenna port groups of the base

station. For example, the first radio signal comprises K CSI-RS resources / SS/PBCH block

resources. The K antenna port groups correspond to the K CSI-RS resources / SS/PBCH block

resources, respectively, with each antenna port group comprises one or more ports included in the

corresponding CSI-RS resource / SS/PBCH block resources. The antenna port group includes a

positive integer number of antenna port(s) (e.g., number of ports). A first antenna port group (e.g.,

one or more ports included in one CSI-RS or SS/PBCH) is one of the K antenna port groups.

5.1.6.1.1 CSI-RS for tracking

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-
ResourceSet configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna
port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For
frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet
consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in
each slot. For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-
ResourceSet consists of two periodic CSE-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic
NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot.

138 TS38.212 V15.2.0
139 TS38.212 V15.2.0
140 TS38.214 V15.3.0
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5.2.1.2 Resource settings

Each Resource Setting ResourceConfig contains a configuration of S>I CSI-RS Resource Sets (higher layer parameter
ResourceSetCon fig), with each Resource Set consisting of CSI-RS resources (higher layer parameters NZP-CSI-RS-
ResourceConfigList and CSI-IM-ResourceCott figList) and SS/PBCH Block resources used for L1-RSRP computation
(higher layer parameter resource-config-SS-list). Each Resource setting is located in the BWP identified by the higher
layer parameter BWP-info, and all linked Resource Settings of a CSI Report Setting have the same BWP.

For periodic and semi-persistent CSI Resource Settings, S=1. Each sets contains K, >1 CSI-RS resources (higher layer
parameter CSI-RS-ResourceConfig) each of which includes at least mapping to REs, number of ports and time-domain
behavior as described in Subclause 5.2.2.3.1. The allowable antenna port values and resource mapping patterns are
given in Subclause 7.4.1.5 of [4, TS 38.2111. The time domain behavior of the CSI-RS resources which are part of sets
within a CSI-RS Resource Setting are indicated by the higher layer parameter ResourceConfigType and can be
aperiodic, periodic, or semi-persistent.

7.4.1.5 CSI reference signals

7.4.1.5.1 General

Zero-power (ZP) and non-zero-power (NZP) CS1•12S arc defined

for a non-zero-power CSI-RS configured by the arIP-CSI-RS-Re.sotarce IE or by the CSI•RS-Resource-Moltilio•
field in the CSI-RS-ResourceConfig:Itobillo, 1E, the sequence shall be generated according to clause 7.4.1.5.2
and mapped to resource elements according to clause 7.4.1.5.3

for .a zero-powerCSI-RS configured by the ZP-CSI-RS-Resource 1E, the UE shall assume that the resource
elements defined in clause 7.4.15.3 arc not used for PDSCH transmission subjcct to clause 5.1.4.2 of 16, IS

38.214J. The UE.perfoims the same measurementfreception on channels/signals except PDSCH regardless of
whether they collide with ZP CSI-RS or not. 142

A•UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in
Siihc1ause.7.3:1.2 0.115. TS 38.2121 143

7.3.1.2 DCI formats for scheduling of PDSCH

73.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

ContiguredGrantCon fig field descriptions 
antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum binvidth Is 5. See TS 38.214, section 6.1.2, and IS 38.212, section 7.3.1.

141 TS38.214 V15.0.0
142 TS38.211 V15.10.0
143 TS38.214 V15.3.0
144 TS38.212 V15.2.0
145 TS38.331 V15.3.0

141

144

145
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7.3.1 DCI formats

The DCI formats defined in table 7.3.1-1 arc supported.

Table 7.3.1-1: DCI formats

DCI format Usage

0_0 Scheduling of PUSCH in one cell
0 1 Scheduling of PUSCH in one cell
1 0 Scheduling of PDSCH in one cell
1 1 Scheduling of PDSCH in one cell
2_0 Notifying a group of UEs of the slot forrnat

2_1
Notifying a group of UEs of the PRB(s) and OFDM
symbol(s) where UE may assume no transmission Is
Intended for the UE

2 2 Transmission of TPC commands for PUCCH and PUSCH

2 3_
Transmission of a group of TPC commands for SRS
transmissions by one or more UEs

146

5.1.1.1 Transmission scheme 1

For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be
performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Subclause 7.3.1.4 of [4. TS 38.2 I I].
subject to the DM-RS reception procedures in Subelause 5.1.6.2.

5.1.2 Resource allocation

5.1.2.1 Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI
provides a row index at + I to an allocation table. The determination of the used resource allocation table is defined in
sub-clause 5.1.2.1.1. The indexed row defines the slot offset Ko, the start and length indicator SLIV, or directly the start
symbol Sand the allocation length L. and the PDSCH mapping type to be assumed in the PDSCH reception.

ifs info
Indicates that the antenna port for all NIZP-CSI-RS resources in the CSI-RS resource set is same. If the field is absent or released the UE applies the value °false'.
Corresponds to Lt parameter -IRS-Info (see 38.214. section 5.2.2.3.1) 148

5.2.2.3 Reference signal (CSI-RS)

5.2.2.3.1 NZP CSI-RS

The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer
parameters CSI-Resourceroqig. and NZP-CSI-RS-ResouireSet. Each NZP CSI-RS resource set consists of 1 NZP
CSI-RS resource(s).

147

149

228. For example, the Accused Products are UEs wherein the first signaling is used to

determine a first time resource pool. For example, the first time resource pool is the time domain

146 TS38.212 V15.2.0
147 TS38.214 V15.3.0
148 TS38.331 V15.3.0
149 TS38.214 V15.3.0
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resource occupied by a search space set. In other examples, the first time resource pool is the time

domain resource occupied by a PUSCH. In one example, the first signaling (e.g., IE SearchSpace)

is used to determine a first-time resource pool (e.g., monitoringSlotPeriodicityAndOffset;

monitoringSymbolsWithinSlot).

6.3.2 Radio resource control information elements

SearchSpace

The 1E SearchSpace defines how's, here to search for PDCCH candidates. Each search space is associated with one ControMesolureSet.

SearchSpace Information elament

ASPI9TART
TAG-SZARCS3PAGE-5LAT

5.11.0139A4O 5iV00UCE
saarch5paesid SearchSpataid.
controlResouroeSatId Contra3Pesourea1et1d

fttupOnly
ponttor1ngalotPeriodlcItyAndOffset nlo:ct (

*11 9011.,
$22 114,T.LER 10..11,
114 :NTE -,ER (0..3),
.10 1 01.15 (0..4).
311 N47E0A (0..?).
.110 :1051.50 (0..9).
41116 17:701.05 (0..15).
2120 :VTESES (0..19),
.140 :91T,ER (0..39).
sI90 :NiECER (0..79),
411160 INTEGER (0..159),
.1320 (0..319),
*1640 INTEGER (0..6391.
s112110 IWEGER (0..1279).
312560 00051.E5 10..25591

1
duration :HrZGLI. 12..25591
monitoringliymboisettbInSlot a:, 2777191. (*IzE (14))

,PTICNAL,

3PTIGNAL,
OPTIC SAL.

Mnd Ree.43

-- 54,0
:059 145.rfa 150

229. In another example, the first signaling (e.g., IE ConfiguredGrantConfig) is used to

determine a first time resource pool (e.g., timeDomainOffset; timeDomainAllocation).

6.3.2 Radio resource control information elements
ConfiguredGrantCon fig

The IE ConfigeredGrantronfq: it used is. configure uplink trantonizion uithout tlyrumic grant according 10 iNt, possible schemes. The actual uplink grant may either be
configured %is R (t)pe I ) or Prot ided via the POCCII (oddrelded 40 CS-RN-fit (rype2l.

ConfiguredGrantConfig Information alamont

COnfiguredGraritT)mer INTEGER (1..64)

rrc-ConfIgOrsdEplinkGrent f

timeOemalnOffs*t INTEGER 10..51191,

timosElemaInAllocatton INTEGER 10..151.

frequeneyOomelnAlloeation BIT STRING (3170(18)),
antennsPort INTEGER (0. . 31)
dors-SegIn1t1a11ra0I00 INTEGER (0..2)

preeodin9AndNUmbOrOlLayers ENTEGER (0..63),
ars-ResadreeInd1CatOr INTEGER (CAS)
=cameras INTEGER (6..21),
fregweneyateppingOffset INTEGER (1.. e000lE049bypic&I6esourtaRIOCE)-1)

pathlOsaReEerenteIndex INTEGER (O. .04x009fPURCII-PathlOa3Re00renceRS1-1) ,

150 TS38.331 V15.3.0
151 TS38.331 V15.3.0

093 :0)721.. -- Need P

ORTIONA1, -- Need R

OPTIONAL, -- Need R

OPTIONAL, Need R
151

1 11
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230. For example, in another example, the first signaling (e.g., DCI format 1_0; DCI

format 1_1;) is used to determine a first time resource pool (e.g., time domain resource

assignment).

7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-
RNTI or new-RNTI:

- Time domain resource assignment— 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]

5.1.2.1 Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI
provides a row index in + 1 to an allocation tat*. The determination of the used resource allocation table is defined in
sub-clause 5.1.2.1.1. The indexed row defines the slot offset K0. the start and length indicator SLI1'. or directly the start
symbol S and the allocation length L. and the PDSCH mapping type to be assumed in the PDSCH reception.

152

153

7.3.1.2.2 Format 1_1

DCI format 1_1 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-
RNTI or new-RNTI:

Time domain resource assignment —0, I. 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The
bitwidth for this field is determined as Ng (/)] bits, where / is the number of entries in the higher layer

parameter prisch-AllocationList.

5.1.2.1 Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI
provides a row index nr + 1 to an allocation table. The determination of the used resource allocation table is defined in
sub-clause 5.1.2.1.1. The indexed row defines the slot offset Ko, the start and length indicator SLIr, or directly the start
symbol Sand the allocation length L. and the PDSCH mapping type to be assumed in the PDSCH reception.

152 TS38.212 V15.2.0
153 TS38.214 V15.3.0
154 TS38.212 V15.2.0
155 TS38.214 V15.3.0
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231. For example, the Accused Products are UEs wherein a second antenna

virtualization vector is associated with the first antenna port group; the second antenna

virtualization vector is an antenna virtualization vector available to the user equipment in the first

time resource pool; and the K is a positive integer greater than 1. For example. the selection of the

receiving depends on, for example, the QCL obtained and, on the basis of that obtained QCL, a

spatial Receive (Rx) parameter is used by the UE. For example, according to TS38.331 v15.3.0 —

clause 6.3.2, a search space set is associated with a CORESET. According to D2 — clause 10.1, a

TCI-state is configured for a CORESET, which indicates at least one RS(CSI-RS or SS/PBCH, see

TS38.331 v15.3.0 clause 6.3.2) providing QCL information for PDCCH reception in this

CORESET (i.e., in the associated search space set in the first time resource pool). The first antenna

port group contains the port(s) of the RS indicated by the TCI state. According to the definition of

QCL in TS 38.214 v15.3.0 — clause 5.1.5, the QCL information includes spatial Rx parameters.

Spatial Rx parameters include Rx antenna virtualization vector. Therefore, the second antenna

virtualization vector is associated with the first antenna port group. In another example, according

to T538.214 v15.3.0 — clause 5.1.5, when there is no TCI field in a DCI (e.g., DCI format 1_0), a

default TCI state is used for the PDSCH (i.e., in the first time resource pool). The first antenna

port group contains port(s) of the RS indicated by the default TCI state. According to the definition

of QCL in TS38.214 v15.3.0 — clause 5.1.5, the QCL information includes spatial Rx parameters.

Spatial Rx parameters include Rx antenna virtualization vector. Therefore, the second antenna

virtualization vector is associated with the first antenna port group. In another example, according

to T538.212 v15.2.0 — clause 7.3.1.2.2, a TCI (Transmission Configuration Indication) state is

indicated in DCI format 1_1 for a PDSCH (i.e., in the first time resource pool), which refers to a

CSI-RS or SS/PBCH for QCL information. The first antenna port group contains port(s) of the RS

113
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indicated by the TCI state. According to the definition of QCL in TS38.214 v15.3.0 — clause 5.1.5,

the QCL information includes spatial Rx parameters. Spatial Rx parameters include the Rx antenna

virtualization vector. Therefore, the second antenna virtualization vector is associated with the first

antenna port group.

4.2.2 Physical channels and modulation

The physical channels defined in the downlink arc:

the Physical Downlink Shared Channel (PDSCH),

the Physical Downlink Control Channel (PDCCH),

the Physical Broadcast Channel (PBCH), 156

6.3.2 Radio resource control information elements
SearchSpace

The IE SearchSpace defines how/where to search for PDCCII candidates. Each search space is associated with one CantrulkesourceSet.

SearchSpace Information element

ASNIBTART
me-artascitaracs-amar

SoarchSpace
searchSpaceld
concrolE•sourceSetId

EatupOnly

itOMMT I
SearchSpaceld.
ConcrolReseurceSetid OFTIENxL. -- Gond

6.3.2 Radio resource control information elements

157

ConfiguredGrantConfig

The IE ConfisuredGraarronfig is to.cd to configure uplink iransmissiOn without dynamic grant according to tWo possible schemes. Thc actual uplink grant May either be
configured v in R RC (type I) or provided via the POCCI I (adthessed to CS-RKTI)1(type2.1.

ConfiguredGrantCon fig information element

configuredGrantTimer INTEGER (1..641
rre-ConfiguredUplInkGrant SEGUENCE (

timaDomainOffset INTEGER (0..5110),
timaDomaInAllocatIon Itirrxea (0..15).
frequencyDomolnAllocat(on BIT STRING IS:ER(1B)),
antentqaPort INTEGER (0..31),
dmrs-SecjInit/aIicaLion INTEGER (0..1)

precodIngAndNu.berOfLoyera INTEGER 10..63).
srs-ROSourcetndlcator INTEGER (0..15)
mcsAndTBS ENTECER (0..31),

IrequencyNoppingOffset INTEGER 11.. maxiiroEPhy'lealResourceBlocks-11

pathlossReferenceIndex INTEGER 10..maxNrofPUSCH-PathlosaReiorenceRS5-11,

156 TS38.201 V15.0.0
157 TS38.331 V15.3.0
158 TS38.331 V15.3.0
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OPTICUAZ, -- bleed R

OPTIONAL, -- /amid R

'OPTIONAL, -- Seed R

OPTIONAL. -- Peed R
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5.1.5 Antenna ports quasi co-location

The UE can be configured with a list of up toil/ TCI-St ate configurations within the higher layer parameter PDSCH-
Cqnfig to'decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell,
whenaM depends on the UE capability. Each .TCI-State contains parameters for configuring a quasi co-location
relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH. The quasi co-location
relationship is configured by the higher layer parameter gcl-TypeI for the first DI_ RS. and gel-Type2 for the second DL
RS (if configured). For the ease of two DL RSs. the QCL types shall not be the same. mgardless of uhether the
references are to the same DL RS or different DL RSs. The quasi Co-location types corresponding to each DL RS are
given by the higher layer parameter gel-Type in QCL-Info and may take one of the following values:

7.3.1.2.2 Format 1_1

DCI format 1_1 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-
RNTI or new-RNTI:

- Time domain resource assignment— 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The

bitwidth for this field is determined as Ito 41 bits, where I is the number of entries in the higher layer

parameter pdsch-.4llocationList.

159

160

5.1.2.1 Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value in of the DCI
provides arow index in + I to an allocation. table. The determination of the used resource allocation table is defined in
sub-clause 5.,1•.2;1,1. The indexed row defines the slot offset Ku, the start and length indicator or directly the start
symbol Sand the allocation .length L, and the PDSCH mapping type to be assumed in the PDSCH reception.

5:1.5 Antenna ports quasi co-location

The UE can be configured with a list of up to 31 TCI-State configurations within the higher layer parameter PDSCH-
Config to decode PDSCH according to o'detected PDCCH with DCI intended for the UE and the given serving cell,
where M depends on the UE capability. Each WI-Stole contains parameters for configuring a quasi co-location
relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH. The quasi co-location
relationship is configured by the higher layer parameter gcl-Ttpel for the first DL RS. and act-Type7 for the second DL
RS (if configured). For the case of two DL RSs, thy QCL types shall not be the same, regardless of whether the
references arc to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are
given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values:

- 'QCL-TypeA': 1Doppler shift, Doppler spread, average delay, delay spread)

- 'QCL-TypeS': :Doppler shift, Doppler spread:

- 'QCL-TypeC: {Doppler shift, average delay}

- 'QCL-TypeD.: :Spatial Rx parameter)

6;3.'2 Radio resource control information elements

159 TS38.214 V15.3.0
160 TS38.212 V15.2.0
161 TS38.214 V15.3.0
162 TS38.214 V15.3.0

162

161
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TCI-State

The IC Tel-Siote as,:oeintcs one or Iwo DL reference signrils with corrrNponding quaskolocation (QCL) type.

TOState Information element

-

MI-Suss
sci-Staseld
qcl -Typal

gcl-Typs2

OCL-Znfo
stli
bvp-Id
reerenceSignal

csi-rs
ssb

) .
eel-ripe

- Afel

163

I
TC!-Scated.
OCL-info,
OCL-Info

SersCsIlIndsx
EMS -Id

112P-M-RS-RasourcsId.
SSS-Index

:: -NAL. :

5.1.6.1.1 CSI-RS for tracking

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-
ResourceSet configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter ms-Info, the UE shall assume the antenna
port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For
frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet
consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in
each slot. For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-
ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic
NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 164

232. For example, the Accused Products are UEs wherein the first radio signal includes

one or more of PSS (Primary Synchronization Signal), SSS (Secondary Synchronization Signal),

MIB (Master Information Block)/SIB (System Information Block) or CSI-RS (Channel State

Information Reference signal); the first signaling is a downlink signaling. For example, the

Accused Products receive a first radio signal (e.g., CSI-RS or SS/PBCH) and the first radio signal

includes one or more of PSS (Primary Synchronization Signal), SSS (Secondary Synchronization

Signal), MIB (Master Information Block)/SIB (System Information Block) or CSI-RS (Channel

State Information Reference) and the first signaling received by Accused Products is basically

downlink signaling.

163 TS38.331 V15.3.0
164 TS38.214 V15.3.0
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5.1.6 UE procedure for receiving downlink reference signals

5.1.6.1 CSI-RS reception procedure

The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.2111. may be used for time/frequency tracking, CSI computation.
LI-RSRP computation and mobility.

If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM
symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space acts
associated with CORESET are quasi co-located with 'QCL-TypeD'. if 'QCL-Type13' is applicable. Furthermore, the UE
shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols
occupied by the search space set(s).

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-

ResourceSet configured with higher layer parameter Irs-Info.

5.1.6.1.2 CSI-RS for L1-RSRP computation

If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-
ResourceConfig for channel measurement (higher layer parameter resourcesFore.hanneWeasurenient) contains a NZP-
CSI-RS-Re.sottrceSet that is configured with the higher layer parameter repetition and without the higher layer
parameter trs-Info, the UE can only be configured with the same number (1 or 2) of ports with the higher layer
parameter ntofPorts for all CSI-RS resources within the set. If the UE is configured with the CSI-RS resource in the
same OFDM symbol(s) as an SSIPBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi
co-located with 'QCL-TypeD' if 'QCL-TypelY is applicable. Furthermore, the UE shall not expect to be configured with
the CS1-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier
spacing is used for both the CSI-RS and the SS/PBCH block.

7.4.1.5 CSI reference signals

7.4.1.5.1 General

Zero-power (IT) and non-zero-power (NZP) CSI-RS arc defined

for a non-zero-power CSI-RS configured by the NZP-CSI-12S-Resource IE or by the CSI-16-Resource-Mobility
field in the CSI-R.S'-ResourceConfig.ifobdity 1E, the sequence shall be generated according to clause 7.4.1.5.2
and mapped to resource elements according to clause 7.4.1.5.3

for a zero-power CSI-RS configured by the 714-CSI-RS-Resource IE. the UE shall assume that the resource
elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS
38.214j. The LIE perfomts the same measurement/reception on channels/signals except PDSCH regardless of
whether they collide with ZP CSI-RS or not.

5.2.5.5 Reception of SIB1

The Master Information Block (MIB) on PBCH provides the UE with parameters (e.g. CORESET#0 configuration) for
monitoring of PDCC11 for scheduling PDSCH that carries the System Information Block 1 (SIB I). PBCH may also
indicate that there is no associated SIB!, in which case the UE may be pointed to another frequency from where to
search for an SSB that is associated with a SIB! as well as a frequency range where the UE may assume no SSB
associated with SIB1 is present. The indicated frequency range is confined within a contiguous spectrum allocation of
the same operator in which SSB is detected.

165 TS38.214 V15.3.0
166 TS38.214 V15.3.0
167 TS38.211 V15.10.0
168 1S38.300 V15.8.0
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5.2.5.1 Link adaptation

Link adaptation (AMC: adaptive modulation and coding) with various modulation schemes and channel coding rates is
applied to the PDSCH. The same coding and modulation is Applied to all groups of resource blocks belonging to the
same 12 PDU scheduled to one user within one transmission duration and within a MIMO codeword.

For channel state estimation purposes, the LIE may be configured to measure CSI-RS and estimate the downlink
channel state based on the CSI-RS measurements. The UE feeds the estimated channel state back to the gNEI to be used
in link adaptation.

5.2.4 Synchronization signal and PBCH block

The Synchronization Signal and PBCH block (SSB) consists or primary and secondary synchronization signals (PSS.
SSS), each occupying I symbol and 127 subearriers, and PBCH spanning across 3 OFDM symbols and 240 subearriers.
but on one symbol !caving an unused part in the middle for SSS as show in Figure 5.2.4-1. The possible time locations
of SSBs within a half-frame are determined by sub-carrier spacing and the periodicity of the half-frames where SSBs
arc transmitted is configured by the network. During a kill-frame, different SSEls may be transmitted in different 5patia1
directions (i.e. using different beams, spanning the coverage area of a cell).

7.3 Downlink control information
A DC1 transports downlink control information for one or more cells with one RNT1. 171

170

169

233. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '110 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '110 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.I72 Because of Defendant's inducement,

169 TS38.300 V15.8.0
170 TS38.300 V15.8.0
171 T538.212 V15.2.0
172 See e.g., https://www.apple.com/iphone-14/; haps ://www.apple com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://supportapple.com/iphone; https://supportapple.com/ipad;
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Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '110 Patent. Defendant performs these affirmative acts with knowledge

of the '110 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '110 Patent.

234. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '110 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '110 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '110 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '110 Patent. Defendant performs these affirmative acts with

knowledge of the '110 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '110 Patent.

235. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '110 Patent in an amount to be proved at trial.

https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
0service%2C%20contact%20your%20carrier
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236. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '110 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

237. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '110 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '110 Patent. Upon information and belief, Defendant

had actual knowledge of the '110 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '110 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XII 
(Infringement of the '904 Patent)

238. The preceding paragraphs are incorporated by reference as if fully set forth herein.

239. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '904 Patent.

240. Defendant has and continues to directly infringe the '904 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,
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using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '904 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation or

later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which are each

a user equipment (UE) for multi-antenna transmission comprising: a first receiver, receiving a first

signaling; a second receiver, receiving a first wireless signal; and a third transmitter, transmitting

first information; wherein, K antenna port groups are used to transmit the first wireless signal; the

first signaling is used to determine the K antenna port groups transmitting the first wireless signal;

the K is a positive integer greater than 1; the K antenna port groups respectively correspond to K

channel quality values; the K channel quality values are K non-negative real numbers; the K

channel quality values are Reference Signal Received Powers (RSRPs) or Signal to Interference

plus Noise Ratios (SINRs); K1 antenna port groups of the K antenna port groups correspond to K1

channel quality values of the K channel quality values; the K1 is a positive integer less than or

equal to the K; a first proportional sequence corresponds to a ratio(ratios) among the K1 channel

quality values; the first information is used to determine the K1 antenna port groups and the first

proportional sequence; the first signaling is used to determine a target threshold; the target

threshold is a non-negative real number; a first channel quality is a best channel quality value

among the K1 channel quality values; a second channel quality is a worse channel quality value

among the K1 channel quality values; a ratio between the second channel quality and the first
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channel quality is greater than or equal to the target threshold; the first signaling is a RRC (Radio

Resource Control) signaling; the first information is transmitted in a CSI (Channel State

Information) report; the first information is carried by a PUSCH (Physical Uplink Shared Channel)

or a PUCCH (Physical Uplink Control Channel).

241. For example, Defendant has and continues to directly infringe at least claim 11 of

the '904 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

242. For example, the Accused Products comprise a first receiver, receiving a first

signaling and a second receiver, receiving a first wireless signal. For example, the Accused

Products receive a first signaling (e.g., RRC signaling) comprising CSI-ReportConfig IE, CSI-

ResourceConfig IE, CSI-AperiodicTriggerStateList, CSI-SemiPersistentOnPUSCH-

TriggerStateList) from the higher layer (i.e., through RRC Configuration) and provides UE a set

of CSI RS resources for Channel (i.e., a first wireless signal) through CSI-ResourceConfig IE.

These CSI RS resources are Periodic, Semi-persistent and/or Aperiodic.

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (CQI), prccoding matrix indicator (PM!). CSI-RS resource indicator (CR1), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI) and/or LI-RSRP.

For CQI, PM!, CR1, SSBRI, LI, RI, LI -RSRP, a LIE is configured by higher layers with N21 CSI-ReportConfig
Reporting Settings, M>1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the
higher layer parameters CSI-AperiodicTriggerStateList and CSI-SetniPersistentOnPUSCH-TriggerStateList). Each
trigger state in CSI-AperiodicTriggerStateList contains a list of associated CSI-ReportConfigs indicating the Resource
Set IDs for channel and optionally for interference. Each trigger state in CSI-SemiPersistentOnPUSCH-TriggerStatelist
contains one associated CSI-ReportConlig.

173 TS 38.214 V15.3.0
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5.2.2.3 Reference signal (CSI-RS)

5.2.2.3.1 NZP CSI-RS

The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer
parameters CSI-ResourceConfig. and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of l<>1 NZP
CSI-RS resource(s).

The following parameters for which the UE shilll assume non-zero transmission power for CSI-RS resource arc
configured via the higher layer parameter NZP-CSI-RS-Resource for each CSI-RS resource configuration:

u:p-CSI-RS.:ResourceId determines CSI-RS resource configuration identity.

perioilicilyAndOffsei defines the CS1-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. All the
CSI-RS resources within one set are configured with the same periodicity. while the slot offset can be same or
different for different CSI-RS resources.

CSI-RS-resourcellapping defines the number of ports, CDM-type, and OFDM symbol and subcarrier occupancy
of the CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211).

nrofPorts in CSI-RS-ResourceMapping defines the number of CSI-RS ports, where the allowable values are
given in Subclause 7.4.1.5 of [4, TS 38.211).

7.4.1.5

7.4.1.5.1

CSI reference signals

General

Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined

for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility
field in the CSI-RS-ResourceColz.ligAlobility 1E, the sequence shall be generated according to clause 7.4.1.5.2
and mapped to resource elements according to clause 7.4.1.5.3

for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource 1E, the UE shall assume that the resource
elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission. The UE performs the same

,measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS
or not.

5.2.1.5.2 Semi-persistent CSI/Semi-persistent CSI-RS

For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-
SeniiPersisteniOnPUSCII-TriggerSlateList, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates
one of the trigger states. For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI
report are configured by reportronfigType. A UE is not expected to receive a DCI scrambled with SP-CSI-RNTI
activating one semi-persistent CSI report with the same CSI-ReportConfigld as in a semi-persistent CSI report which is
activated by a previously received DCI scrambled with SP-CSI-RNT1.

174 TS 38.214 V15.3.0
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CSI-SemiPersistentOnPUSCH-TriggerStateList

The al-SembRemistentOnPUSCII-Trigger&amlisi 1E is used to configure: the UE with list of trigger states for semiTemistenlmpoding of channel slate information on LL
Sec also 38.214, section 5/.

CSI-SerniPersistentOnPUSCH-TriggerStateList informatIOn element

kiN137APT
11,0-011-SOLIFEASSETNTSNMSCRTRIGGERSTATELISF-STAAT

CSI-SamiParnistnntOnPUSCH-TriggerStateList SEMENCE(SIZE (1..nantirOfSemiPersistenr_Fu5CH-Tri5gers)) CF CSI-SnmiPornistentOnPUSCH-TriggnrState

esr-seniaeraistentOnE(Orn-TriverScata SEWENCE I
essouincisdReportContiqInfo ZSI-RaporcConfigid,

TAC-CSI-VEMIPERSZSTINTCNFUSCO7FICCEP3TATELIST-STOP
AFNISTCP

CSI-ReportConfig

The IE CSI-RepiniCtmlig is used to configure a periodic or semi-persistent report sent on PUCCF1 on thu cull in which the CSI-RepiiriCroilig is included. or to configure a semi-
persistent or aperiodic report sent on PUSCI I triggered by DCI received on. the cell in which the CSI-ReponConfig is included (in this case, the cell on which the report is sent is
determined by the received DCI). See 38.214. section 5.2.1.

ASN1START
TA1-C3I-IlEFORTCCNFIG-START

CSI-Repor[Config SEQUENCE i

CS!-ReportCon fig Information element

ETV

reporcConfigId
carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nap-CSI-RS-ResourcesForInterference
reporcConfigType

periodic
reportSlotConfig
puoch-CSI-ResourceList

1,
semiPersiscentOnPUCCH

reportSlocConfig
pucch-CSI-ResourceList

1,
seoiPersistencOnPUSCH

reportSloCConfig
reportSlotOffsettist
pOalpha

1,
aperiodic

reportSlotOffsetList

CSI-ReportConfigId,
ServCellIndex
CSI-ReaourceConfigId,
CSI-ResourceConfigid OPTIONAL, -- Neod R

CSI-ResourceConfigId OPTIONAL, -- Need R
CHOICE

SEQUENCE 1
CSI-ReportPeriodicityAndOffset,
SEQUENCE )SIZE 11..mandrofEWP5)) OF PUCCH-CSI-Resource

OPT/CNAI, -- Deed S

SEQUENCE I
CSI-ReportPeriodieityAndOffset,
SEQUENCE (SIZE (1...maxdrof8WPs)) OF PUCCH-CSI-Reaource

SEQUENCE I
ENUXEPATED (515, 5110, 5120, 5140, 5180, 51160, a13201 ,

SEQUENCE (SIZE (1.. oartdrofUL-Allocations1) OF INTEGER(0..32),
PO-PUSCH-AlphaSetId

SEQUENCE (

SEQUENCE (SIZE (1..maxdrofUL-Allocations11 OF INTEGER(0..321

rosourcesForChannelMeasurement
Resources for channel measurement. csi-ResourceConfigld of a CS1-ResourceConfig included in the configuration of the serving cell indicated with the field 'carrier above.
The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources and/or &B resources. This CS1-ReportConfig is associated with the DL BWP indicated by bwp-
Id In that CSI-ResourceConfig.

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CS1 reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

177 TS 38.331 V15.3.0
178 Id
179 Id
18° Id.
181 Id
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5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS

For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType
set to 'aperiodic', periodic', or scmi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer
parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on
one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For
aperiodic CSI report triggering, a single set of CSI triggering states arc higher layer configured, wherein the CSI
triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI
with non-zero CSI request per slot. A UE is not expected to receive more than one aperiodic CSI report request for
transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger
state is initiated using the CSI request ficld in DCI.

CSI-AperiodicTriggerStateList

The CSI-AperioencTriggerSlateList IE is used to configure the UE with a list of aperiodic trigger states. Each codcpoint of the DCI field "CSI request" is associated with one
trigger state. Upon reception of the value associated with a trigger state. the UE will perform measurement of CSI-RS (reference signals) and aperiodic reporting on LI
according to all entries in the associntedReponConfigInfoList for that trigger state.

CSI-AperlodicTriggerStateList Information element

Cal -AperiodicTriggerScaseLlos (1...sNr°fCSI-AperiodicTriggtrs)I CS! -AperiodicTrigoerScato

CSI-ApeeiodiefriggorStote
asoociacedRoporcConfigInfoLi. I (1..m.NrofRoporECOofi5PorAperlodicTrigger)) - Cal -AssoclotodRepoorcConflgInfo,

CSI-AssoclatedRopornConflgInfo
repor[Configld CSI-RoporcConfigld,
roam rco• Ca rChannol I

asp-cst-as
rosourceS. (1..mooNrofRZP-CSI-R3-RemoureoSetsPorConfig),
gel-info

cat -SSE-Rozosure•Soe

csi-IM-RosoureosForIntorforonce
rap-CSI-RS-RosooreosForlotorforonee

( Tel-Scate:d ,

(1..ossgrofCSI-SSS-RosoureoSetaPferConflo)

11..s.Nrofesz-114-R000ureoso5sPorCenf ig I
(:..mixSrofSZP-C35.-Its-Oosoure•So.P.Conflg)

reportContIgld
The reporiConfigid of one of the CSI-ReportConfigToAddMod configured in CSI-MeesConfig

CSI-ReportConfig

The IE CSI-ReponConfig is used to configure a periodic or semi-persistent report sent on PUCCI] on the cell in which the CSI-ReponConfig is included, or to configure • semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-RepouConfig is included (in this ease, the cell on which the report is sent is
determined by the received DCI). See 38.214. section 5.2.1.

CSI-RoporeConflo

CSPReportConfig Information element

ETSI

182 Id
183 TS 38.331 V15.3.0
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reportConfigId
carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUCCH

reportSlotCon fig
pucch-CSI-ResourceList

1,
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

),
aperiodic

reportSlotOffsetList

CSI-ReportConfigld,
ServCe1lIndex OPTIONAL, -- Need S
CSI-ResourceConfigId,
CSI-ResourceConfigid OPTION ., -- Need R
CSI-ResourceConfigId OPTIONAL, -- Need R
CHOICE (

SEQUENCE (
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..maxHrofffig2s)) OF PUCCH-CSI-Resource

SEQUENCE f
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..maxNrofSN?s)),OF PUCCH-CSI-Resource

SEQUENCE (
ENU/ERATED (s15, s/10, s120, s140, $180, s1160, s13201,

SEQUEI.:CE (SIZE (/.. maxNrofUL-Alloc5tions1) OF INTECER(0..32),
PO-PUSCH-AlphaSetId

SEQUENCE (
SEQUENCE (SIZE (1. .rnaxNrofUL-Allocations) ) OF INTEGER(0. .32)

resourcesFaChannefmeesurement
Resources for channel measurement. csi-ResourceConfigld eta CSI-ResourceConfig included in the confIguration of the serving cell indicated with the field "carrier above.
The CSI-ResourceConfig indicated here contains only NZP-CS)-RS resources and/or 16B resources. This CSI-ReportConfig is associated with the DI. BWP indicated by bwp-
Id in that CSI-ResourceConfig. 

186

187

243. For example, the Accused Products comprise a third transmitter, transmitting first

information. For example, Defendant and the Accused Products practice wherein the channel state

information report is transmitted either via the physical uplink control channel (PUCCH) for

periodic/semi-persistent CSI reporting, or through the physical uplink shared channel (PUSCH)

for aperiodic CSI reporting. The transmitted channel state information report comprises of several

channel quality values including L 1 -RSRP (i.e., first information).

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (CQI), prccoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBR.1), layer indicator (LI), rank indicator (RI) and/or L I-RSRP.

For CQI, PMI, CRI, SSBRI, LI, RI, LI -RSRP, a UE is configured by higher layers with N>I CSI-ReporiConfig
Reporting Settings, M.? 1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the
higher layer parameters ('SI-AperiodicTriggerStateList and CSI-S'entiPersisreniOnPUSCH-TriggerStateList). Each
trigger state in CSI-AperiodicTriggerStateList contains a list of associated CSI-ReporiConflgs indicating the Resource
Set IDs for channel and optionally for interference. Each trigger state in CSI-SenziPersistentOnPUSCH-TriggerStateList
contains one associated CSI-ReportConfig.

186 Id.
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5.2.1.1 Reporting settings

Each Reporting Setting CSI-ReporK7onfig is associated with a single downlink BWP (indicated by higher layer
parameter bitp-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band:codebook configuration including codcbook subset restriction, time-domain behavior,
frequency granularity for CQ1 and PM1, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), LI-RSRP, CR1, and SSBRI (SSB Resource Indicator).

5.2.4 CSI reporting using PUCCH

A UE is semi-statically configured by higher layers to perform periodic CS1 Reporting on the PUCCI!. A UE can be
configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI
Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on
PUCCH formats 2. 3, 4 supports Type 1 CSI with wideband granularity.

A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot n + 3N:11,,,bfram" 4- 1 after
the HARQ-ACK corresponding to the PDSCH carrying the selection command [10. TS 38.321] is transmitted in slot n.
The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are
configured. Semi-persistent CSI reporting on the PUCCH supports Type 1 CS!. Semi-persistent CSI reporting on the
PUCCH format 2 supports Type 1 CSI with widcband frequency granularity. Semi-persistent CSI reporting on PUCCH
formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type II CSI Part I.

189

190

5.2.3 CSI reporting using PUSCH

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

5.2.1.4.2 Report Quantity Configurations

If the UE is configured with a CSI-ReporiConfig with the higher layer parameter reporiQuantity set to 'cri-RSRP', 'cri-
RI-PMI-CQI 'cui-RI-i 'cri-RI-i I -CQ1', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and K, > 1 resources are configured in
the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CR1
conditioned on the reported CR1, where CR1 k (k? 0) corresponds to the configured (k+I )-th entry of associated nzp-
CSI-RSResource in the corresponding n:p-CSI-RS-ResourceSet for channel measurement, and (k+ I )-th entry of
associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) If Ks = 2 CSI-RS resources are
configured, each resource shall contain at most 16 CS1-RS ports. If 2 < K, 5_ 8 CSI-RS resources are configured, each
resource shall contain at most 8 CSI-RS ports.

reportQyantity
none
cri-RI-PMI-CQI
eni-RI-il
cri-RI-il-CQI

pdsch-BundleSizeForCSI

cri-RI-CQI
cri-RSRP

55b-Index-RSRP

cri-RI-LI-PMI-CQI

-

189 Id.
19° Id
191
192 Id
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244. For example, the Accused Products are each a UE wherein K antenna port groups

are used to transmit the first wireless signal; the first signaling is used to determine the K antenna

port groups transmitting the first wireless signal; the K is a positive integer greater than 1; the K

antenna port groups respectively correspond to K channel quality values; the K channel quality

values are K non-negative real numbers; the K channel quality values are Reference Signal

Received Powers (RSRPs) or Signal to Interference plus Noise Ratios (SINRs). For example.

Defendant and Accused Products practice wherein the CSI-RS (i.e., first wireless signal), which is

used for computing the CSI report including the L 1 -RSRP, is transmitted by one or more (i.e., K,

where the K is a positive integer greater than 1) quasi-co-located (QCLed) antenna port groups.

The CSI-ReportConfig (i.e., first signaling) is used to provide the antenna port mapping for the

transmitted CSI-RS resources (i.e., determine the K antenna port groups transmitting the first

wireless signal). The CSI-ReportConfig specifies the CSI-RS resources, transmitted by one or

more quasi-co-located (QCLed) antenna port groups, via CSI-ResourceConfigID, for which

channel quality values including L 1 -RSRP are to be computed. Subsequently, the channel quality

values, including L 1 -RSRP (i.e., the K channel quality values are Reference Signal Received

Powers (RSRPs) or Signal to Interference plus Noise Ratios (SINRs)), are calculated for each CSI-

RS resource as per the specification of the CSI-ReportConfig (the K antenna port groups

respectively correspond to K channel quality values;).

5.1.6.1. CSI-RS reception procedure

The CSI-RS defined in Subclause 7.4.1.5 of [4, IS 38.2111, may be used for time/frequency tracking, CS! computation,-
Ll-RSRP computation and mobility. 194

194 TS 38.214 V15.3.0
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CSI-RS for L1-RSRP computation'

:If a 11E is configured with a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'On',
the UE may assume that the CSI-RS resources, described in Subclause 5.2.2.3.1, within the NZP-CSI-RS-ResourceSet
are transmitted with the same downlink spatial domain transmission filter, where the CSI-RS resources in the AIZP-CSI-
RS-ResourceSet are transmitted in different OFDM symbols. If repetition is set to 'off, the UE shall not assume that the

.CSI-RS resources within the NZP-CSI-RS-ResourceSet are transmitted with the same downlink spatial domain
transmission filter.

,If the UE is configured with a CSI-ReporiConfig with reportQuatitio, set to "cri-RSRP", or "none" and if the C'SI-
ResourceConfig for channel measurement (higher layer parameter resourcesForChanneWeasuretnent) contains a NZP-
CSI-RS-ResourceSet that is configured with the higher layer parameter repetition and without the higher layer
,parameter trs-Info, the UE can only be configured with the same number (1 or 2) of ports with the higher layer
parameter nrofPorts for all CSI-RS resources within the set. If the UE is configured with the CSI-RS resource in the
same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi
co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with
the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier
spacing is used for both the CSI-RS and the SSIPBCH block. 195

Source: TS 138 214 - V15.3.0 - 5G; NR; Physical layer procedures for data (3GPP TS 38.214 
version 15.3.0 Release 15) (etsi.org), Page 30.

5.2.1.2 Resource settings

Each Resource Setting ResourceConlig contains a configuration of S21 CSI-RS Resource Sets (higher layer parameter
ResourceSetConfig), with each Resource Set consisting of CSI-RS resources (higher layer parameters 1VZP-CSI-RS-
ResourceConfigList and CSI-1M-ResourceCottfigList) and SS/PBCH Block resources used for L1-RSRP computation
(higher layer parameter resource-con fig-SS-list). Each Resource setting is located in the BWP identified by the higher
layer parameter BWP-info, and all linked Resource Settings of a CSI Report Setting have the same BWP.

For periodic and semi-persistent CSI Resource Settings, S=1. Each Sets contains K. >1 CSI-RS resources (higher layer
parameter CSI-RS-ResonrceConfig) each of which includes at least mapping to REs, number of ports and time-domain
behavior as described in Subclause 5.2.2.3.1. The allowable antenna port values and resource mapping patterns are
given in Subclause 7.4.1.5 of [4, TS 38.211]. The time domain behavior of the CSI-RS resources which are part of sets
within a CSI-RS Resource Setting are indicated by the higher layer parameter ResourceCotfigType and can be
aperiodic, periodic, or semi-persistent. 196

Source: TS 138 214 - V15.3.0 - 5G; NR; Physical layer procedures for data (3GPP TS 38.214 
version 15.3.0 Release 15) (etsi.org), Page 35.

The UE shall assume that a CSI-RS is transmitted using antenna ports p numbered according to

p=3000+s+jL;

j = — I

197

Source: TS 138 211 - V15.3.0 - 5G; NR; Physical channels and modulation (3GPP TS 38.211 
version 15.3.0 Release 15) (etsi.org), Page 91.

195 Id.
'961d
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where s is the sequence index provided by Tables 7.4.1.5.3-2 to 7.4.1.5.3-5, La 1,2,4,8} is the CDM group size, and
N is the number of CSI-RS ports. The CDM group index j given in Table 7.4.1.5.3-1 corresponds to the

time/frequency locations (U) for a given row of the table. The CDM groups arc numbered in order of increasing
frequency domain allocation first and then increasing time domain allocation. For a CSI-RS resource configured as
periodic or semi-persistent by the higher-layer parameter resourceType, the UE shall assume that the CSI-RS is
transmitted in slots satisfying

(Nr„""ri,-+ = 0 198

Source: Source: TS 138 211 - V15.3.0 - 5G; NR; Physical channels and modulation (3GPP TS 
38.211 version 15.3.0 Release 15) (etsi.org), Page 91.

5.2.1.1 Reporting settings

Each Reporting Setting C51-Repor/Cosifig is associated with a single downlink BWP (indicated by higher layer
parameter birp-Id) given in the associated CSI-ResourceCoV.ig for channel measurement and contains the.parameter(s)
for one CSI reporting band:codebook configuration including -co-deb-66k subiet regtriction, time-domain-behavior,
frequency granularity for CQ1 and PM!, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), LI-RSRP, CRI, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigType and
can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For periodic and
semiPersistentOnPUCCH/semiPersistentOnPUSCH CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
reporiQuantiry indicates the CSI-related or L1-RSRP-related quantities to report. The report FreqColyiguration
indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQI reporting
is wideband or sub-band. The timeRestrictionForChannelltleasurements parameter in CSI-ReportConfig can he
configured to enable time domain restriction for channel measurements and
timeRestrictionForhiterferenceMeasstrements can be configured to enable time domain restriction for interference
measurements. The CSI-ReportCoglig can also contain CodebookConfig, which contains configuration parameters for
Type-I or Type II CS1 including codebook subset restriction, and configurations of group based reporting. 199

CSI-ReportConfig

The IE CSI-ReportCottfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSbReponeonfig is included. or to configure a semi-

persistent or aperiodic repon sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConlig is included (in this case. the cell on which the report is sent is
determined by the received DCI). Sec .38.214, section S.2.I.

ASNISTAPT
TAG-CZI-REPORTCOMIS-START

CSI-Roporctonf ig SEVJranE I

CSI-Repor1Config Information element

ETSI 200

1"
199 TS 38.214 V15.3.0
200 TS 38.331 V15.3.0
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reportConfigId
carrier

resourcesForChannelMeasurement

c3i-IM-Re3ourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic

reportSlotConfig

pucch-CSI-ResourceList

semiPeroistentOnPUCCH
reportSlotConfig

pucch-CSI-ResourceList

),
semiPersistentOnPUSCH

reportSlotConfig

reportSlotOffsetList
pOalpha

),

aperiodic

reportSlotOffsetList

CSI-ReportConfigId,
ServCellIndex oi.110NAL, Rued S

CSI-ResourceConfigId,

CSI-ResourceConfigId OFTICNAL, -- Need R

CSI-ResourceConfigId OPTIONAL, -- Need P
CHO:CE (

SEVjENCE I

CSI-ReportPeriodicityAndOffset,

SEQUENCE (SIZE (1. .maxNrofBWPs) ) OF PUCCH-CSI-Resource

ZEQUENCE (
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..maxNrofBNP3)) OF PUCCH-CSI-Resource

sE;y2ENCE I
ENUMERATE 1316, 3110, 3120, 3140, 3180, 31160, s13201,

'PZQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
PO-PUSCH-AlphaSetId

SECY:ENCE

SE7ANCE (SIZE (1..maxNr000L-Allocations)) OF INTEGEF(0..32)

resourcesFaChannelMossurement
Resources for channel measurement csiiResourceConligld of a CSI-ResourceConfig Included In the configuration of the serving cell Indicated with the field 'carrier' above.
The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources end/or SbB resources. Thls CSI-ReportConfig is associated with the DI- IMP indicated by bwp-
Id in that CSI-ResourceConfib. 

NZP-CSI-RS-ResourceSet

The IE NZP-CSI-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their (Dv) and set-specific parameters.

NZP-CSI-RS-ResourceSet Information element

ASN:STAR7
TAA-N2P-1751-FS-AESOURCEnEE-TTAR?

sze-csi-Rs-Pesourceset
rma-CSI-ResourceSetid NZP-CSI-RE-R0000rceSecid,
nnp-CSI-RE-Ronourcos SEC:ETAX (S1LE (1..mantirofEZP-CSI-AS-AesourcesPorEetll US NZP-CSI-RE-Atoonrceld,
ropeticion EITUMEFATED ( on, OEE I OFT:03AL,
aperiodietritnering0fEs.t IN:EUER10-41 .DETIONAL,
con-Info ENUMERATED (True( ornonAL,

TAG-WEP-UST-PS-PFSOCPCFAFT-nTO,
-- ASA:STOP

-- auto S
-- Nord

reportQuantity
none
cri-RI-P)41-CQI

cri-RI-il
cri-RI-11-CO:

pdsch-Bund1eSizeForCSI

),
cri-RI-CQI
cri-RSRP

ssb-Index-RSRP

cri-RI-LI-PMI-COI

ZHOICE I
NULL,
NULL,
NULL,
SEQUEN:7E (

ENUMERATED

NULL,
NULL,
NULL,
NULL

4n2, n4) CPT:CNA:. Neeu I

201

202

203

204

245. For example, the Accused Products are each a UE wherein K1 antenna port groups

of the K antenna port groups correspond to K1 channel quality values of the K channel quality

values; the K1 is a positive integer less than or equal to the K. For example. Defendant and Accused

Products practice wherein the CSI-RS (i.e., first wireless signal), which is used for computing the

CSI report, including the L 1 -RSRP, is transmitted by quasi-co-located (QCLed) antenna port

201 Id.
202 Id.
203 Id.
204 Id.
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groups (i.e., K antenna port groups). The CSI-ReportConfig specifies the CSI-RS resources,

transmitted by one or more (i.e., the K1 is a positive integer) quasi-co-located (QCLed) antenna

port groups (i.e., K1 antenna port groups of the K antenna port groups), via CSI-

ResourceConfigID, for which channel quality values (i.e., K1 channel quality values of the K

channel quality values) including L 1 -RSRP are computed. The antenna port group includes a

positive integer number of antenna port(s) (e.g., number of ports) and antenna port group (e.g., one

or more ports included in one CSI-RS) is one of the K antenna port groups (the K1 is a positive

integer less than or equal to the K).

5.2.1.1 Reporting settings

Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer
parameter bvtp-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band:codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQ1 and PMI, measurement restriction configurations, and the CSI-relatcd quantities to be
reported by the UE such as the layer indicator (LI), LI-RSRP, CRI, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CSI-ReporiConfig is indicated by the higher layer parameter reportConfigbpe and
can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For periodic and
semiPersistentOnPUCCH/semiPersistentOnPUSCIICSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
report Quantity indicates the CSI-related or L I -RSRP-related quantities to report. The reportFreaConfiguration
indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQ1 reporting
is wideband or sub-band. The timeRestrictionForChannehtleasurentents parameter in CSI-ReportConfig can be
configured to enable time domain restriction for channel measurements and
titneRestrictionForlinerferencetlleasurentents can be configured to enable time domain restriction for interference
measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for
Type-I or Type II CSI including codebook subset restriction, and configurations of group based reporting. 205

CSI-ReportConfig

The IE CSI-ReporiConfig is used to configure a periodic or semi-persistent report sent on PUCCIl on the cell in which the CSI-ReponColig is included, or to configure a semi.
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CS1-ReportConfi5 is included (in this case, the cell on which the report is sent is
determined by the received DCI). See 38.214, section 5.2.1.

ASNISTART
TAG-CSI-RSPORTCOKrtG-STAC.

CSI-RepertConfig SECOME I

CSI•ReportConfig Information element

ETSI

205 TS 38.214 V15.3.0
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reportConfigId
carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUCCH

reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

),
aperiodic

reportSlotOffsetList

CSI-ReportConfigId,
ServCellIndex CPTIONAL, Need
CSI-ResourceConfigId,
CSI-ResourceConfigId OPTIONAL, -- Need R
CSI-ResourceConf1gId OPTIONAL, -- Need R
CHOICE (

SEQUENCE I
CSI-ReportPeriodicityAndOffset,
SEQUENCE (srzz (1..maxNroffre,Ps)) OF PUCCH-CSI-Resource

SEQUENCE (
CSI-ReportPeriodicityAndOffset,
SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource

SEQUENCE (
ENUMERATED (s15, s110, s120, 5140, 5180, s1160, 51320),

SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) INTEGER(0..32),
P0-PUSCH-A1phaSetId

SEQUENCE (
SEQTENCE (SIZE (1..maxNrofUL-Allocations)) CF INTEER(0..32)

207

resourcesForChanmaltleasurement
Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceConfig included In the configuration of the serving cell indicated with the field 'carrier above.
The CSI-ResourceContg indicated here contains only NZP-CSI-RS resources and/or aSB resources. This CSI-ReportConfig is associated with the DL BVVP indicated by bwp-
Id in that CSI-ResourceConlq. 

NZP-CSI-RS-ResourceSet

The IE N2P-CSI4S-ResourceSei is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters.

NIP-CS112S-ResourceSef Information element

ASSISTART
TAG-CLP-05:-35-333,XRcE5ET-3.52.05

NZP-CSI-RS-ResourceSet ,:e 3Q:JENZ3. I
nsp-CSI-RenourteSetld 5ZP-051-03-Renoutce3et:d,
ozp-CSI-RS-Resources ..,E4JW4T (1..macCrOINZP-C3I-53-Rescurte3PerSet))
repetition tNI,MRATED I on, off I
eperiodicTriggeringOffset ..nr.%;za(o..4)
tr.-Info Etr.,ItZRATE0 itroe)

TAG-RIP-CSI-R3-Itt3Z,UnESET-51,33
ASNISTOP

N3P-CSI-RS-Reeourceld,
onTLICAI,

0331CSAL,

-- Coed 5
-- Weed 3
-- Coed 0

209

208

246. For example, the Accused Products are each a UE wherein a first proportional

sequence corresponds to a ratio(ratios) among the K1 channel quality values; the first information

is used to determine the K1 antenna port groups and the first proportional sequence; the first

signaling is used to determine a target threshold; the target threshold is a non-negative real number;

a first channel quality is a best channel quality value among the K1 channel quality values; a

second channel quality is a worse channel quality value among the K1 channel quality values; a

ratio between the second channel quality and the first channel quality is greater than or equal to

the target threshold. The Accused Products practice wherein following the

207

208 id.
209 id.
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groupBasedBeamReporting configured as 'enabled', the UE shall use differential L 1 -RSRP based

reporting corresponding to the CSI-RS resources associated with the CSI-ReportConfig (i.e., a first

proportional sequence corresponds to a ratio(ratios) among the KI channel quality values), where

the largest measured value of Ll-RSRP is quantized to a 7-bit value in the range [-140 (i.e., a first

channel quality is a best channel quality value among the K1 channel quality values), -44 (i.e., a

second channel quality is a worse channel quality value among the KI channel quality values)]

dBm with 1 dB step size (the first signaling is used to determine a target threshold;- the target -

threshold is a non-negative real number), and the differential L I-RSRP is quantized to a 4-bit value

for specified CSI-RS resources. The differential L 1 -RSRP value is computed with 2 dB step size

(i.e., a ratio between the second channel quality and the first channel quality is greater than or

equal to the target threshold) with a reference to the largest measured L 1 -RSRP value which is

part of the same Li -RSRP reporting instance.

5.2.1.1 Reporting settings

Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer
parameter bitp-Id) given in the associated CSI-ResoureeConfig for channel measurement and contains the parameter(s)
for one CSI reporting band:codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQ1 and PM I, measurement restriction configurations, and the CSI-rclated quantities lobe
reported by the UE such as the layer indicator (Li), LI -RSRP, CRI, and SSBR1 (SSB Resource Indicator):

The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter report ConfigType and
can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For periodic and
semiPersistentOnPUCCI-UsemiPersistentOnPUSCH CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
report Quantity indicates the CSI-related or Li -RSRP-related quantities to report. The reponFreqConfiguration
indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQ1 reporting
is wideband or sub-band. The timeRestrictionForChannealeasurensents parameter in CSI-ReportConfig can be
configured to enable time domain restriction for channel measurements and
tinteRe.strictionForInterferenceMeasurements can be configured to enable time domain restriction for, interference
measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for
Type-I or.Type 11 CS1 including codebook subset restriction, and configurations of group based reporting.

210 TS 38.214 V15.3.0

134

210

140



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 135 of 211

CSI-RepodConfig

The IE CSI-ReponConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSI-ReponCoqfig is included. or to configure a semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included in this ease, the cell on which the report is sent is
determined by the received DCI). See 38.214, section 5.2.1.

TA4-o1-r7,1,,,S="riC-:T15T

CSI-ReporrConfig ))4 etelmrce (

CSPReportCon fig Information element

EMI

reportConfigId
carrier
resourcesForChannelMeasurement
csi-IM-ResourcesForInterference
nzp-CSI-RS-ResourcesForInterference
reportConfigType

periodic
reportSlotConfig
pucch-CSI-ResourceList

,
semiPersistentOnPUCCH

reportSlotConfig
pucch-CSI-ResourceList

),
semiPersistentOnPUSCH

reportSlotConfig
reportSlotOffsetList
pOalpha

),
aperiodic

reportSlotOffsetList

1,

CSI-ReportConfigId,
ServCellIndex
CSI-ResourceConfigId,

OPTICNAL, Nsed S

CSI-ResourceConfigld CPTIO1AL, Nsed R

CSI-ResourceConfigld OP1TZ%AL, Need R
CHZICE I

SECTErl'E (

CSI-ReportPeriodicityAndOffset,
SEQUFNCE (SIZE (1..maxHrofeWP3)) OF PUCCH-CSI-Resource

SCQUINCE (
CSI-ReportPeriodicityAndOffset,

SEQUENCE (SIZE 11..maxNrofEWPs)) OF PUCCH-CSI-Re3ource

SEQUENCE (
ENUMERATED (s15, s110, 3120, 3140, 3180, 81160, s1320),

SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTSCER(0..32),
PO-PUSCH-AlphaSetId

SEQUENCE i

SEQUENCE (SIZE (1.,maxNrofUL-Allocations)) OF INTEGER(0..32)

reportQuantity

none
cri-RI-PMI-CQI

cri-RI-i1

cri-RI-ii-CQI

pdsch-BundleSizeForCSI

),

cri-RI-CQI

cri-RSRP

ssb-Index-RSRP

cri-RI-LI-P141-CQI

CHOICE (

NULL,

NULL,

NULL,
SEQ:ENCE (

ENUMERATED (n2, n4) OPTIMAL -- Need S

NULL,

NULL,

NULL,

NULL

211

212

213

ciassaescrtecionsoccnanneineasuraraants riliOfillatiC I con f loured,
timeRest rict ionForinte re entnceM•asurenents .7.11iLir (con! !gored,
codebookConf ig CodebookConf ig
nrofCQI4PerReport (nl, n2)
groupliaredgeemReporring fli))/r2 (

enabled IWLL.
disabled aesce I

nrofgeoorcedgs ENc..=ars:n nt. n2, nl, n41

211 TS 38.331 V15.3.0
212 Id.
213 Id.
214 Id.

norConf loured) .
notCon f loured).

OrTIC:ML, 14OS
OPTIOqAt, %Rod R

CPTINAL Voed 214
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5.2.1.4.3 L1-RSRP Reporting

For LI-RSRP computation

the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH
block resources, when resource-wise quasi co-located with 'QCL-Type C and 'QCL-TypcD' when applicable.

the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up 10 64 resources
within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.

For LI-RSRP reporting, if the higher layer parameter nroffieportedRS in CSI-ReporiConfig is configured to be one, the
reported LI -RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with I dB step size, if the higher layer
parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter
groupBasedBeamReporiing is configured as 'enabled', the UE shall use differential Ll-RSRP based reporting. where the
largest measured value of L I -RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and
the differential LI-RSRP is quantized to a 4-bit value. The differential LI-RSRP value is computed with 2 dB step size
with a reference to the largest measured LI-RSRP value which is part of the same LI -RSRP reporting instance. The
mapping between the reported LI -RSRP value and the measured quantity is described in [II, TS 38.133]. 215

10.1.6 RSRP Measurement Report Mapping

The reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution. The

reporting range of SS-RSRP and CSI-RSRP for LI reporting is defined from -140 to -40dBm with I dB resolution.

The mapping of measured quantity is defined in Table 10.1.6.1-1. The range in the signalling may be larger than the

guaranteed accuracy range.

The reporting range of differential SS-RSRP and CSI-RSRP for LI reporting is defined from 0 dBm 10 -30 dB with 2
dB resolution.

The mapping of measured quantity is defined in Table 10.1.6.1-2. The range in the signalling may be larger than the

guaranteed accuracy range. 216

215 IS 38.214 V15.3.0
216 IS 38.133 V15.3.0
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Table 10.1.6.1-1: SS-RSRP and CSI-RSRP measurement report mapping

Reported value Measured quantity
value(L3 SS-RSFtP)

Measured quantity
value(1.1 SS-RSRP and

CSI-RSRP)

Unit

FtSFtP_O SS-RSRP4-156 Not valid dem

RSRP_1 -1501 SS-RSRP..155 Not vabd dem

RSRP 2 -1551 SS-RSRPs-154 Not valid dam

RSRP_3 -1541 SS-RSRPs-153 Not valid dem

RSRP_4 -1531 SS-RSRPs-152 Not rad dem

RSRP_S -1521 SS-RSRP4-151 Not valid clem

RSRP25 -1515 SSRSRP<-150 Not valid dem

RSRP_7 -1504 SSRSRPs-149 Not valid dem

FISRP_8 -1410 SS-RSRP<-148 Not valid dem

RSRP_9 -1485   C-0SRP<•147 Not valkl dem

RSRP_10 -1471 SS-RSRP<-148 Not valet dam

RSRP_I 1 -1465 Ss-PSRPs-145 Not vald dElin

RSRP_I2 -1454 S&RSRP<-144 P40100104 dem

RSRP_13 -1445 S&RSRP4-143 P10100161 dam

RSRP_14 -1434 SS-RSRP<-142 Not valid diem

RSRIP_15 -1431 SS-RSRP.-141 Not vate2 dem

RSRP_113 -1411 SSRSRPs-140 Not valid dem

RSRP_17 -1404 SS-RSRPs--139 RSRPs-I39 dam

RSRP_1111 -1310 SSRSRP<-139 -1310 RSRP4.136 dem

...

FtSRP_111 -461 S&RSFtPs-45 -461 RSRP<-45 d&n

RSRP_112 -451 SS-RSRPs-44 -454 RSFtP dem

RSRP_113 .441 SSP:SFIPs-43 Not valid dam

RSRP_114 -434 SS-RSRPs-42 Not valid dam

RSRP_115 -425 SS-IISRPs-a 1 Nol valid Cam

RSRP_I 16 .4 is SS-FISRP.40 P10100414 dem

RSRP_I17 -405 SS-RSRPs-39 Not valid dem

RSRP_118 -391 SS-RSRP,-38 Not valid dem

RSRP_119 -304 SS-RSRpk-37 Not valid dem

RSRP_120 -371 SS-RSRP<-36 Not valid den.

RSFtP_121 -361 SS-RSRPs-35 Not valid dBm

RSRP_122 -351 SS-RSP.P.-34 P10100101 dern

RSRP_123 .345 ss-t2CRP4-33 Not valid den.

RSRP_I24 -331 S&RSRP4-32 Not valid dBm

RSRP_125 -321 SSRSRP<-31 P10100404 darn

RSRP_126 -314 SS-RSRP P40100144 dem

RSRP_t27 infinity Not valid dem

2" Id.
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Table 10.1.6.1-2:Differential SS-RSRP and CSI-RSRP measurement report mapping

Reported value Measured quantity
value(difference in measured
RSRP from strongest RSRP)

Unit

DIFFRSRP_O 02.ARSRP>-2 dB

DIFFRSRP_1 -2MRSRP>4 dB

DIFFRSRP_2 -4aARSRP>-6 dB

DIFFRSRP_3 -6MRSRP>-8 dB

DIFFRSRP_4 -81RSRP>-10 dB

DIFFRSRP_5 -10?k, RSRP>-12 dB

DIFFRSRP_6 -122ARSRP>-14 dB

DIFFRSRP_7 -14?:ARSRP>-16 dB

DIFFRSRP_8 -16?ARSRP>-18 dB

DIFFRSRP_9 -18aARSRP>-20 dB

DIFFRSRP_10 -2(WiRSRP>-22 dB

DIFFRSRP_11 -22?ARSRP>-24 dB

DIFFRSRP_12 -24aARSRP>-26 dB

DIFFRSRP_13 -26?ARSRP>-28 dB

DIFFRSRP_14 -28?.ARSRP>-30 dB

DIFFRSRP_15 -30aARSRP dB
218

247. For example, the Accused Products are each a UE wherein the first signaling is a

RRC (Radio Resource Control) signaling; the first information is transmitted in a CSI (Channel

State Information) report; the first information is carried by a PUSCH (Physical Uplink Shared

Channel) or a PUCCH (Physical Uplink Control Channel). For example. Defendant and Accused

Products practice wherein the first signaling (e.g., CSI-ReportConfig 1E, CSI-ResourceConfig IE,

CSI-AperiodicTriggerStateList, CSI-SemiPersistentOnPUSCH-TriggerStateList) is from the

higher layer (i.e., through RRC Configuration). The L I -RSRP information (i.e., the first

information) is transmitted in channel state information, wherein the channel state information

report is transmitted either via the physical uplink control channel (PUCCH) for periodic/semi-

persistent CSI reporting, or through the physical uplink shared channel (PUSCH) for aperiodic

218 m.
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CSI reporting.

1 Scope
The present document specifics thc Radio Resource Control protocol for the radio interface between UE and NG-RAN.

The scope of the present document also includes:

the radio related information transported in a transparent container between source gNB and target gNB upon
inter gNB handovcr;

the radio related information transported in a transparent container between a source or target gNB and another
system upon inter RAT handover.

the radio related information transported in a transparent container between a source eNB and target gNB during
E-UTRA-NR Dual Connectivity.

6.3.2 Radio resource control information elements  152

CSI-AperiodicTriggerStateldst  178
CSI-FrequencyOccupotion 179
CSI-IM-Resource 180
CSI-IM-Resourceld 181
CSIM-RecourceSer 181
CSI-IM-ResonrceSerld 182
CSI-MeasConfig 182
C57-ReporrConfig 183
CSI-ReportConfigld 189
CSI-ResourceConfig 189
CSI-ResourceConfigld 190
CSI-ResourcePeriodiciOndOffset 190
CSI-RS-ResourceConfigMobilio• 191

CSI-RS-ResourceAlupping 193
CSI-SemiPersistentOnPlISOI-TriggerStateList 195
CSI-SSW-ResourceSet 195

5.2.1 Channel state information framework

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (CQ1), precoding matrix indicator (PM1), CSI-RS resource indicator (CR1), SS/PBCH
Block Resource indicator (SSBR1), layer indicator (LI), rank indicator (RI) and/or LI-RSRP.

For CQI, PMI, CR1, SSBRI, LI, RI, LI -RSRP, a UE is configured by higher layers with N>I CSI-ReportConfig
Reporting Settings, M>1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states (given by the
higher layer parameters CSI-AperiodicTriggerStateList and CSI-SemiPersisteniOnPUSCH-TriggerStareLisi). Each
trigger state in CSI-AperiodicTriggerStateList contains a list of associated CSI-ReponConfigs indicating the Resource
Set IDs for channel and optionally for interference. Each trigger state in CSI-SetniPersistentOnPUSCH-TriggerSiateList
contains one associated CSI-ReporiConfig.

219 TS 38.331 V15.3.0
220 Id.

221 TS 38.214 V15.3.0

219.

220

221
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5.2.1.1 Reporting settings

Each Reporting Setting CSI-ReporiConfig is associated with a single downlink BWP (indicated by higher layer
parameter bitp-Id) given in the associated CS1-ResolitreC'onfig for channel measurement and contains the parameter(s)
for one CSI reporting band:codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), LI -RSRP, CR1, and SSBRI (SSB Resource Indicator).

222

5.2.4 CSI reporting using PUCCH

A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be
configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI
Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on
PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity.

A UE shall perform semi-persistent CSI reporting on thc PUCCH applied starting from slot n + 3Ngtbfrarne,p 
+ 1 after

the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot n.
The selection command will contain one or more Reporting Settings where the associated CSI Resource Settings are
configured. Semi-persistent CSI reporting on the PUCCH supports Type I CS1. Semi-persistent CSI reporting on the
PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH
formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type 11 CSI Part I. 223

5.2.3 CSI reporting using F'LJER,FI

A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format
0_1 which triggers an aperiodic CSI trigger state.

224

5.2.1.4.2 Report Quantity Configurations

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reporlOunniity set to 'cri-RSRP', 'cri-
RI-PMI-CQE 'eni-R1-i I', 'eni-RI-i I -CQ1', 'cri-RI-CQ11 or 'cri-RI-LI-PMI-CQ1', and K, > 1 resources are configured in
the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CR1
conditioned on the reported CR1, where CR1 k (k> 0) corresponds to the configured (k+ I)-th entry of associated n:p-
CSI-RSResource in the corresponding Imp-CS1-RS-ResourceSet for channel measurement, and (k+1)-th entry of
associated csi-1111-Resource in the corresponding csi-IM-ResourceSet (if configured) If K, = 2 CSI-RS resources are
configured, each resource shall contain at most 16 CSI-RS ports. If 2 < K, 8 CS1-RS resources are configured, each
resource shall contain at most 8 CSI-RS ports.

reportQuantity

none NULL,
cri-RI-PMI-CQI NULL,

cri-RI-ul mu,

cri-RI-1I-CQI SEQUENCE (

pdsch-BundleSizeForCSI ENUMERATED (n2, n4) OPTIONAL -- Need S
),
cri-RI-CQI NULL,

cri-RSRP NULL,
ssb-Index-RSRP NULL,
cri-RI-LI-PMI-CQ: NULL

222 Id.
223 Id.
224 Id.
225 Id.
226 TS 38.331 V15.3.0
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248. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '904 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '904 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.' Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '904 Patent. Defendant performs these affirmative acts with knowledge

of the '904 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '904 Patent.

249. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '904 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

227 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://vvww.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

that the '904 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '904 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '904 Patent. Defendant performs these affirmative acts with

knowledge of the '904 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '904 Patent.

250. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '904 Patent in an amount to be proved at trial.

251. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '904 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

252. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '904 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '904 Patent. Upon information and belief, Defendant

142
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had actual knowledge of the '904 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant" infringement of the '904 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XIII 
(Infringement of the '581 Patent)

253. The preceding paragraphs are incorporated by reference as if fully set forth herein.

254. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '581 Patent.

255. Defendant has and continues to directly infringe the '581 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '581 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

practice a UE for paging, comprising: a first receiver, to monitor a first signaling in X time

intervals; and a second receiver, to receive a first radio signal; wherein X is a positive integer; the

first signaling is used for determining scheduling information for the first radio signal; the

scheduling information comprises occupied time-frequency resource, adopted MCS, and
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subcarrier spacing of subcarriers in occupied frequency domain resource; the first radio signal

carries a paging message; the frequency domain resource used for transmitting the first signaling

belongs to a first subband; the first subband comprises a positive integer number of consecutive

subcarriers in frequency domain; and location of the first subband in frequency domain is used for

determining the X time intervals.

256. For example, Defendant has and continues to directly infringe at least claim 13 of

the '581 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

257. The Accused Products comprise a first receiver, to monitor a first signaling in X

time intervals and a second receiver, to receive a first radio signal; wherein X is a positive integer.

For example, the Accused Products monitor a first signaling (e.g., paging DCI, P-RNTI) in X time

intervals (e.g., paging occasion or PDCCH monitoring occasions) and receive a first radio signal

(e.g., paging messages on the paging control channel/PDSCH) wherein X is a positive integer (e.g.,

multiple time slots).

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power
consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring
occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent (TS
38.213 [4]). One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a
PO.

228 TS38.304 V15.3.0, Section 7.1
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4.2 Downlink

Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table
4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1

TrCH Physical Channel
DL-SCH PDSCH
BCH PBCH
PCH PDSCH

6.2.2 Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred. Logical channels are classified into two groups: Control Channels and Traffic Channels.
Control channels are used for the transfer of control plane information only:

Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.

Paging Control Channel (PCCH): a downlink channel that carries paging messages.

229

230

6.2.3 Mapping to Transport Channels

In Downlink, the following connections between logical channels and transport channels exist:

BCCH can be mapped to BCH;

BCCH can be mapped to DL-SCH;

PCCH can be mapped to PCH;

9.2.5 Paging

Paging allows the network to reach UEs in RRC_EDLE and in RRC _INACTIVE state through Paging messages, and to
notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change (see
subclause 7.3.3) and ETWS/CMAS indications (see subclause 16.4) through Short Messages. Both Paging messages
and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent
over PDCCH directly (see subclause 6.5 of TS 38.331 [12]).

231

232

258. The Accused Products are each a UE wherein the first signaling is used for

determining scheduling information for the first radio signal; the scheduling information comprises

occupied time-frequency resource, adopted MCS, and subcarrier spacing of subcarriers in

229 TS38.212 V15.3.0, Section 4.2
230 T538.300 V15.5.0, Section 6.2.2
231 TS38.300 V15.5.0, Section 6.2.3
232 TS38.300 V15.5.0, Section 9.2.5

145

151



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 146 of 211

occupied frequency domain resource. For example, the Accused Products practice the first

signaling (e.g., paging DCI, P-RNTI) is used for determining scheduling information for the first

radio signal; the scheduling information comprises occupied time-frequency resource (e.g.,

frequency domain resource assignment; time domain resource assignment) and adopted

Modulation Coding Scheme (MCS) (e.g., modulation and coding scheme).

7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

Short Messages Indicator —2 bits according to Table 7.3.1.2.1-1.

Short Messages —8 bits, according to Subclause ?s,s, of [9, T538.331]. If only the scheduling information for
Paging is carried, this bit field is reserved.

Frequency domain resource assignment —flog 2 (N21,11"B" (NR,DLEIWP + 1) / 2)1 bits. If only the short message is

carried, this bit field is reserved.

- Mr" is the size of CORESET 0

Time domain resource assignment —4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. If only the short
message is carried, this bit field is reserved.

VRB-to-PRB mapping — I bit according to Table 7.3.1.1.2-33. If only the short message is carried, this bit field
is reserved.

Modulation and coding scheme — 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If
only the short message is carried, this bit field is reserved. 233

259. For further example, subcarrier spacing information (e.g.,

subcarrierSpacingCommon) is already included in the MIB information element and bandwidth

part (BWP) information element (as subcarrierSpacing) and is used for determining the scheduling

information. The BWP information element comprises: 1) locationAndBandwidth; and

2) subcarrier spacing.

6.2.2 Message definitions

233 TS38.212 V15.3.0, Section 7.3.1

146

152



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 147 of 211

MIB

The A9B includes the system information transmitted on BCH.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to 1JE

F
ABN1BTER?

- TAG-MIB-START

MiE1

NIB ::= SEDUENCE (

SyeteaFrameNumber SIT STRIBG (Boar (b)),
eubCarrierSpacingEmemon ENUMERATED iscs150r60, sce30or120),
ssb-SubcarrierOffeet INTEGER (0..13),
dmrs-TypeA-Position ENUMERATED Ipos2, p0s3),
pdoch-ConfigElIBI PDCCR-ConfigS/B1,
cellBarred ENUMERATED 'barred, notBarred),
intraFreqRaselection ENDMERATED (allowed, notAlloyed),
apex* BIT .1Tan(a tsizz tin

TAG-ISIS-STOP

ASN1STOP 

6118 field descriptions
cellBarred
barred means the cell Is barred, as defined In IS 38.304 1201.
dmrs-TypeA-Position ,
Position of (first) DM-RS for downlink (see 38.211, section 7.4.1.1.1) and uplink (see 38.211. section 6.4.1.1.3).
intraFreqlieselectlon
Controls cell selectlonfteselection to Intro-frequency cells when the highest ranked cell is barred, or heated as barred by the UE, as specified In TS 38.304120).
pdcch-ConfigS181
See IS 38.213 [13]. Determines a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters. tithe field ssb-SubcarnerOlfset
Indicates that SIBI Is not present, the field pdcch-ConfloSIB1 Indicate the frequency positions where the UE may find SS/PBCH block with SIB) or the frequency range where
the network does not provide SS/PBCH block with SIB) (see IS 38.213 (13), section 13).
ssir-SubcarderOffset
Corresponds to kssa (See TS 38.213 (13)), which Is the frequency domain offset between SSB and the overall resource block grid In number of subcarrlers. (See 38.211).
The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in 38.213 [13].
This field may Indicate that this beam does not provide SIB1 and that there Is hence no common CORESET (see TS 38.213)13), section 13). In this case, the field pdcch-
Co:71431BI may Indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see 38.213113k section 13).
subCarderSpacingeommon
Subcarrier spacing for SIBI. Msg.2/4 for Initial access and broadcast SI-messages. If the UE acquires this MIB on a carder frequency <6GHz, the value scs150r60
corresponds to 15 Khz and the value scs30or120 corresponds to 30 kHz. lithe UE acquires this MIB on a carrier frequency .8GHz, the value scs150r60 corresponds to 80
Khz and the value scs30or120 corresponds to 120 kHz.
systemFrameNumber
The 6 most significant bit (MSB) of the 10-bit System Frame Number. The 4 LSB of the SFN are conveyed In the PBCH transport block as pan of channel coding (i.e. outside
the MIS encoding).

234

6.3.2 Radio resource control information elements

BWP

The BWP IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2.

234 TS38.331 V15.3.0, Section 6.2.2
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For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the serving cell is configured uith an uplink) or turt (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure
additional uplink and downlink bandwidth parts for a serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in BWP-UplinkCommon and
BWP-DownlinkCommon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UF.s. The common parameters of the initial
banduidth part of the Peen are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

Fr-ASN1START
1-- TAG-BANDWIDTH-PART-START

I
BWP (:x SETJERCE i
I IneeCtonAndBandVidth /9TEGeR (0..37049),

sehearrierSoecind SubeerrierSpeeing,
eyelicP:efix ENONZRATED I extended ) OPTIONAL -- deed R

) 
•

i
..-- TAZ-BANDW/DIR-PART-3TOP
7.- x3N15TOP

BWP field descriptions
cyclicPrefix
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix, Normal CF is supported for all numerotogies and slot
formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see 38.211. section 4.2.2)
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RN) as defined TS 38.214 with

assumptions as described in IS 38.213, section 12, i.e. setting N 0275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencylnfoDL / FrequencylnfoUL) corresponding to this subcanier spacing. In case of TDD, a BWP-pair (UL BWP and
DL BWP with the same bvip-Id) must have the same center frequency (see 38.213. section 12)
subearrierSpacing
Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to
38.211, Table 4.2-1. The value kHz15 corresponds to ux0, kHz30 to eel, and so on. Only the values 15, 30, or 60 kHz (06GHz), and 60 or 120 kHz (,6GHz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell. 35

260. The Accused Products are each a UE wherein the first radio signal carries a paging

message; the frequency domain resource used for transmitting the first signaling belongs to a first

subband; the first subband comprises a positive integer number of consecutive subcarriers in

frequency domain. For example, the Accused Products utilize a first radio signal (e.g., paging

messages on the paging control channel/PDSCH) that carries a paging message.

6.2.2 Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of
information is transferred. Logical channels are classified into two groups: Control Channels and Traffic Channels.
Control channels are used for the transfer of control plane information only:

Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.

Paging Control Channel (PCCH): a downlink channel that carries paging messages.

235 TS38.331 V15.3.0, Section 6.3.2
236 TS38.300 V15.5.0
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9.2.5 Paging

Paging allows the network to reach UEs in RRC_IDLE and in RRC _INACTIVE state through Paging messages, and to
notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change (see
subclause 7.3.3) and ETWS/CMAS indications (see subclause 16.4) through Short Messages. Both Paging messages
and Short Messages are addressed with P-RNTI on PDCCH, but while the former is sent on PCCH, the latter is sent
over PDCCH directly (see subclause 6.5 of IS 38.331 [12]). 237

261. For example, the frequency domain resource used for transmitting the first

signaling (e.g., PDSCH, PDCCH) belongs to a first subband (e.g., bandwidth part). The bandwidth

part (BWP) comprises of a set of Physical Resource Blocks (PRBs) which are measured from a

reference resource block termed as Common Resource Block. As each of the Physical Resource

Blocks comprises 12 subcarriers, the BWP comprises of a positive integer number of consecutive

subcarriers in frequency domain.

4.4.5 Bandwidth part

A bandwidth part is a subset of contiguous common resource blocks defined in subclause 4.4.4.3 for a given

numerology pi in bandwidth part i on a given carrier. The starting position NMi and the number of resource blocks

Ni'ajuzef; in a bandwidth part shall fulfil N ` < Ntri2V` + N:Z: and Nsgrid, < Nssi‘T., +NM: :5 Ng7,2,1: ,

respectively. Configuration of a bandwidth part is described in clause 12 of [5, TS 38.213].

A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being
active at a given time. The UE is not expected to receive PDSCH, PDCCH, or CSI-RS (except for RRM) outside an
active bandwidth part.

4.4.4 Resource blocks

4.4.4.1 General

A resource block is defined as Nre .12 consecutive subcarriers in the frequency domain.

237 TS38.300 V15.5.0
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4.2 Numerologies
Multiple OFDM numerologies are supported as given by Table 4.2-1 where p and the cyclic prefix for a bandwidth
part are obtained from the higher-layer parameter strbcctrrierSpacing and oyclicPrefix, respectively.

Table 4.2-1: Supported transmission numerologies.

P Af = 2" • 15 [kHz] Cyclic prefix
0 15 Normal
1 30 Normal
2 60 Normal, Extended
3 120 Normal
4 240 Normal

4.4.3 Resource elements

Each element in the resource grid for antenna port p and subcarrier spacing configuration p is called a resource

element and is uniquely identified by (k, i) 1, where k is the index in the frequency domain and / refers to the symbol

position in the time domain relative to some reference point. Resource element (k. i),,,, corresponds to a physical

resource and the complex value Wei") . When there is no risk for confusion, or no particular antenna port or subcarrier

spacing is specified, the indices p and p may be dropped, resulting in a(kP? or air ,.

4.4.4.3 Common resource blocks

Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing
configuration p. The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration p
coincides with 'point A'.

The relation between the common resource block number ntRB in the frequency domain and resource elements (k,

for subcarrier spacing configuration p is given by

otB ARB".

—NS i
[
,

where k is defined relative to point A such that k = 0 corresponds to the subcarrier centered around point A.

4.4.4.4 Physical resource blocks

Physical resource blocks are defined within a bandwidth part and numbered from 0 to Arg, j —1 where i is the

number of the bandwidth part. The relation between the physical resource block npRE in bandwidth part i and the

common resource block ncRB is given by

nCRB = nPRB NBstNartVP,i

238

238 TS38.211 V15.2.0, Section 4.4
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12 Bandwidth part operation
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving
cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell, 'serving
cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term 'primary cell in this clause refers to the PSCell of the SCG.

A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the
serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by

parameter BWP-Downlink and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL
bandwidth by parameter BWP-Uplink.

_ BWP

The BIVP lE is used to configure a bandwidth part as defined in 38.211, section 4.2.2.

For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (Sill.)) uplink bandwidth parts. Furthermore, the network may configure

additional uplink and downlink bandwidth parts for a serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in BWP-UplinkCommon and
BWP-DownlinkCommon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other Lis. The common parameters of the initial

bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

'-  .-'k3111 STAR:
! - Tax-mat TZTH-PART - START

I
51P ::. 3.!'ZGUICE f

subcarrtexSpantng Subeerrier5pantng,

I 

locistIOnAnnandytdth INTEGER (0..55301,

cyclicPrefix EVUMEPATED I extended ) OPT/ONAL -- deed R

1

1

LTAPi -iRXWIDTH-PART-STOF

BWP field descriptions
eyeliePrefix
Indicates whether louse the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all numerologies and slot
formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see 38.211, section 4.2.2)
locationAndBanavidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shaH be interpreted as resource indicator value (RIV) as defined TS 38 214 with

assumptions as described in TS 38213, section 12, i.e. setting NVF275. The first PRO is a PRO determined by subcamerSpacing of this BWP and offsetToCamer

(configured in SCS-SpecrficCamer contained withal FrequencylnfoDL I FrequencylnfoUL) corresponding to this subcamer spacing. In case of TOO, a BWP-par (lit. BWP and
DL BWP with the same bwp-Id) must have the same center frequency (see 38.213, section 12)
subcarrferSpacIng
Subcanier spacing lobe used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to
38211, Table 42.1. The value kHz15 corresponds to p=0,1cHz30 to p=1, and so on Only the values 15, 30, or 60 kHz (<6GHz), and 60 or 120 kHz (5.60Hz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell. 

239 TS38.213 V15.3.0, Section 12
240 TS38.331 V15.3.0
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5.3 UE channel bandwidth

5.3.1 General

The UE channel bandwidth supports a single NR RE carrier,in the uplink or downlink at the UE. From a BS
perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting io and
receiving from UEs connected to the BS. Transmission ofmultiplc carriers to the same UE (CA) or multiple carriers to
different UEs within the BS channel bandwidth can be supported.

From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel
bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to
different UEs.

The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS
channel bandwidth.

5.3.2 Maximum transmission bandwidth configuration

The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarricr spacing is
specified in Table 5.3.2-1.

Table 5.3.2-1: Maximum transmission bandwidth configuration NRB

SCS
(kHz)

SMHz 10MHz 15MHz
20
MHz

25
MHz 30 MHz 40

MHz SOMHz 60
MHz

80
MHz 90 PAW 100

MHz
1 NRB Nan NRB Na NRB NRB Na NRB Nan i Nan NRB NRB

15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A
30, 11 24 38 51 65 78 106 133 162 217 245 273
60 N/A 11 18 24 31 38 51 65 79 107 121 135

241

5.1.2.2.2 Downlink resource allocation type 1

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set
of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size

NiZp PRBs except for the case when DC! format 1_0 is decoded in any common search space in which case the size

uf CORESET 0 shall be used.

A downlink type 1 resource allocation field consists of a resource indication value (RI V) corresponding to a starting

virttial resource block (RBstart) and a length in terms of contiguously allocatedIresource blocks Ili. . The resource

indication value is defined by

if (L58, —I) [IV Op I 2 then

RIV = N gfip(L RB, —1) +

else

RI V = .111 sigp(N — RBs +1) + (A 4iVP — .1 RBstarl)

-e
where L 1 and shall not exceed NBIlivp —RB,

furl 242

262. The Accused Products are each a UE wherein location of the first subband in

241 TS38.101 V15.3.0, Section 5.3
242 TS38.214 V15.3.0, Section 5.1
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frequency domain is used for determining the X time intervals. For example, the location of the

first subband in frequency domain (e.g., pdcch-ConfigSIB1) and subcarrier spacing of subcarriers

(e.g., subcarrierSpacingCommon) included in the first subband (e.g., BWP) are used for

determining X time intervals (e.g., firstPDCCH-MonitoringOccasion0fP0).

7.1 Discontinuous Reception for paging
The PDCCH monitoring occasions for paging are determined according to pagingSearchSpace as specified in TS
38.213 [4] and firstPDCCH-MonitoringOccasion0fP0 if configured as specified in TS 38.331 [3]. When
SearchSpaceld =0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for
RMSI as defined in clause 13 in TS 38.213 [4].

When SearchSpaceld = 0 is configured for pagingSearchSpace, Ns is either 1 or 2. For Ns = 1, there is only one PO
which starts from the first PDCCH monitoring occasion for paging in the PF. For Ns = 2, PO is either in the first half
frame (i_s = 0) or the second half frame (i_s = 1) of the PF.

When SearchSpaceld other than 0 is configured for pagingSearchSpace, the UE monitors the (i_s + 1)th PO. A PO is a
set of 'S' consecutive PDCCH monitoring occasions where 'S is the number of actual transmitted SSBs determined
according to ssb-PositionsInBurst in SIB I . The Kth PDCCH monitoring occasion for paging in the PO corresponds to
the Kth transmitted SSB. The PDCCH monitoring occasions for paging which do not overlap with UL symbols
(determined according to tdd-U-DL-ConfigurationCommon) are sequentially numbered from zero starting from the
first PDCCH monitoring occasion for paging in the PF. When firstPDCCH-MonitoringOccasion0fP0 is present, the
starting PDCCH monitoring occasion number of (i_s + 1)th PO is the (i_s + 1)th value of the firstPDCCH-
MonitoringOccasion0fP0 parameter; otherwise, it is equal to i_s * S.

243

6.3.2 Radio resource control information elements
firstPOCCH-monitoringOccasion0fP0 CHOICE (

sCS15KHZoneT SEQUENCE (SIZE (1..4)) OF INTEGER (0..139),

sCS3OKHZoneT-SCS15KHZha1fT SEQUENCE (SIZE (1..4)) 01,INTEGER (0..279),

sCS60KHZoneT-SCS30RHZha1fT-SCS15KHZquarterT SEQUENCE (SIZE (1..4)) OF INTEGER (0..559),

sCS120KHZoneT-SCS6OKHZha1fT-SCS30KHZquarterT-SCS15KHZoneEighthT SEQUENCE (SIZE (1..4)) or INTEGER (0..1119),

sCS120RAZhalfT-SCS6ORHZquarterT-SCS3OKHZoneEighthT-SCS15KHZoneSixteenthT SEOUENCE (SIZE (1..4)) OF INTEGER (0..2239),
sCS120KHZquarterT-SCS60KHZoneEighthT-SCS3OKHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..4479),

sCS120KHZoneEighthT-SCS6OREIZoneSixteenthT SEQUENCE (SIZE (1..4)1 OF INTEGER (0..8959),

sCS120KHZoneSixteenthT SEQUENCE (SIZE (1..4)) OF INTEGER (0..17919) 244

263. The Accused Products are each a UE wherein location of the first subband in

frequency domain is used for determining the X time intervals. For example, the location of the

first subband in frequency domain (e.g., pdcch-ConfigSIB1) and subcarrier spacing of subcarriers

(e.g., subcarrierSpacingCommon) included in the first subband (e.g., BWP) are used for

determining X time intervals (e.g., firstPDCCH-MonitoringOccasion0fP0). For example, in

243 TS38.304 V15.3.0, Section 7.1
244 T538.331 V15.3.0
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identifying the time interval of a subband, the subcarrier spacing information is sufficient to

determine the time interval. The standard includes a disclosure that the subcarrier spacing

information provided by µ can be used to derive subband location (e.g., BWP) with respect to a

common resource block (e.g., CRB0).245 For example, subcarrier spacing information (e.g.,

subcarrierSpacingCommon) is already included in the MIB information element (such as the

second radio signal) and can be transmitted from network to UE in BCH/BCCH channel (such as

the claimed second radio signal).

6.2.2 Message definitions

The MIB includes the system information transmitted on BCH.

Signalling radio bearer: N/A

RLCSAP: TM

Logical channel: BCCH

Direction: Network to LT

MIB

F—P,SN1BTRAt
TAG-MOB-START

MIS DEOUERCE I
systemErameNumber B:T STRING (4ITE (0).
subCarri•rSpacingCcerson CRUM:RATED (000150r60, scs30001201,
seb-SubcarrierOffset INTEGER (0..15),
dmrs-rypeA-Rosisien ENUMbRATED iPdaT, R0R3),
pdrch-Config0181 RDCCH-Confi00IB1,
cellSarred ENUMERATED (barred, norBarred),
intraFreciReselection ENDMERATS0 (allowed, notAllowed),
spare Lwr STRING (011E (1))

TAG-MIS-STOP

245 https://www.sharetechnote.com/htm1/5G/5G ResourceGrid.html; https://www.rfwireless-
world.com/5G/5G-NR-Resource-Grid-vs-Resource-Block-vs-Resource-Element.html 
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MIB Reid descriptions
cellBarred
barred means the cell is barred, as defined In TS 38.304 ROL
dmrs-TypeA-Frosition
Position of (first) OM-RS for downlink (see 38.211, section 7.4.1.1.1) and uplink (see 38.211, section 6.4.1.1.3).
IntraFniudieselection
Controls cell selectionneselection to Intra-frequency cells when the highest ranked cell Is barred, or treated as barred by the UE. as specified In IS 38.304 [20).
pdcch-ConfigSIB1
See IS 38.213 [13]. Determines a common ConirolResourreSet (CORESET) a common search space and necessary PDCCH parameters. lithe field ssb-SubcarrierOffset
indicates that SIBI Is not present, the field pcfcch-ConfigSIB I indicate the frequency positions where the UE may find SS/PBCH block with SI81 or the frequency range where
the network does not provide SS/PBCH block with SIB1 (see TS 38.213 [13), section 13).
ssb-SubcarrierOffset
Corresponds to ksse (see TS 38.213113)), which is the frequency domain offset between SSB and the overall resource block grid In number of subcarriers. (See 38.211).
The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in 38.213 [13].
This field may Indicate that this beam does not provide Slat and that there Is hence no common CORESET (see TS 38.213 [13], section 13). In this case, the field pdcch-
ConasSIB1 may indicate the frequency positions where the UE may (not) find a SSIPBCH with a control resource set and search space for SIB1 (see 38.2131131. Section 13).
subCarrierSpacIngCommon
Subcanier spacing for S151, Msg.2/4 for initial acriess and broadcast St-messages. tithe UE acquires this MIB on a carder frequency 08CHz. the value scs150r60
corresponds to 15 Khz and the value scs30or120 corresponds 10 30 kHz. lithe UE acquires this MIB on a carrler frequency >6CHz, the value scs150r60 corresponds to 60
Khz and the value scs300r120 corresponds to 120 kHz.
systemFrameNumber
The 6 most significant bit (MSB) of the 10-bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside
the MIB encoding). 246

264. For example, the BWP information element comprises: 1) locationAndBandwidth;

and 2) subcarrier spacing.

6.3.2 Radio resource control information elements

8KP

The 8WP LE is used to configure a bandwidth part as defined in 38211, section 4.2.2.

For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth
part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUE)) uphnli: bandwidth pasts. Furthermore, the network may configure

additional uplink and downlink bandwidth pasts fern serving cell.

The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in BWP-UplinkCommon and
BWP-DownlinkCommon) are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial
bandwidth part oldie PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP Information element

=—Asmerr.pr — -- — -- -- ---

1- - TAG-BANDWIDTH-PART-START
BVP :, SEOUL:MB (

loc•cionnexiBandwidch
dubearrlerSpaccnd Subcessler5pacinGt.

1 

ISTBGER 0..379491.

CyClICPrefIX CSUMEPArED ( excended 1 oericrIL -- Heed R

I
,- TAS-BAWDWIDTB-PART-STOP

.75515 roe

BWP field descriptions
cyclicPrefix
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for alt numerologies and slot
formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see 38.211. section 4.2.2)
locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RN) as defined TS 38.214 with

assumptions as described in IS 38213, section 12, i.e. setting N =275. The first PRO is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencylnfoOL / FrequencyinfoUL) corresponding to this subcanier spacing. In case of TOO, a BWP-pair (UL BWP and
DL BWP with the same bwp-Id) must have the same center frequency (see 38213. section 121
subearrierSpecing
Subcarrier spacing lobe used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to
38.211, Table 42.1. The value kHz15 corresponds to ur-0. kHz30 to tir1, and so on. Only the values 15, 30. or 60 kHz (.6GHz), and 60 or 120 kHz (>6GHz) are applicable.
For the initial DL BWP this field has the same value as the field subCarrierSpacinqCommon in MIB of the same serving cell. 

247

265. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '581 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

246 T538.331 V15.3.0, Section 6.2.2

247 T538.331 V15.3.0, Section 6.3.2
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such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '581 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.248 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '581 Patent. Defendant performs these affirmative acts with knowledge

of the '581 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '581 Patent.

266. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '581 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

248 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retaili;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212 96#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier.
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that the '581 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '581 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '581 Patent. Defendant performs these affirmative acts with

knowledge of the '581 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '581 Patent.

267. ABT has suffered damages as a result of Defendant" direct and indirect

infringement of the '581 Patent in an amount to be proved at trial.

268. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '581 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

269. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '581 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continue to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '581 Patent. Upon information and belief, Defendant

had actual knowledge of the '581 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct
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competitors of Defendant. Defendant's infringement of the '581 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XIV 
(Infringement of the '434 Patent)

270. The preceding paragraphs are incorporated by reference as if fully set forth herein.

271. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '434 Patent.

272. Defendant has and continues to directly infringe the '434 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by using

the Accused Products to perform the claimed method(s) of the '434 Patent. Such products include

at least Accused Products including, but not limited to, Such products include at least Accused

Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15

Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone

13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12

Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which practice a method comprising: receiving, by a wireless device; a first

configuration parameter used in determination of a first sequence of one or more bits for downlink

control information (DCI) validation; a second configuration parameter used in determination of

a second sequence of one or more bits for DCI validation; and a third configuration parameter

indicating a configuration index of an uplink configured grant configuration; receiving a DCI

comprising: a hybrid automatic repeat request process number field comprising one or more first

bits; and a redundancy version field comprising one or more second bits; validating the DCI: based
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on comparing the one or more second bits with the second sequence and not based on the one or

more first bits in response to the one or more first bits indicating the configuration index; and based

on comparing the one or more second bits with the second sequence and comparing the one or

more first bits with the first sequence in response to the one or more first bits not indicating the

configuration index; and activating or deactivating resources associated with the uplink configured

grant configuration.

273. For example, Defendant has and continue to directly infringe at least claim 1 of the

'434 Patent by using products that implement the 5G standards, such as the Accused Products

(e.g., 5G mobile handsets and tablets) to perform the claimed method(s).

274. For example, the Accused Products practice a method comprising: receiving, by a

wireless device.249

275. For example, the Accused Products practice a method where a first configuration

parameter is used in determination of a first sequence of one or more bits for downlink control

information (DCI) validation (e.g., a harq-ProcessNumberSizeDCI-0-2 configuration parameter

"configure[s] the number of bits for the field "HARQ process number" in DCI format 0_2").250

276. For example, the Accused Products practice a method where a second configuration

parameter is used in determination of a second sequence of one or more bits for DCI validation

(e.g., a numberOfBitsRV-DCI-0-2 configuration parameter "configures the number of bits for

"Redundancy version" in the DCI format 0_2).251

277. For example, the Accused Products practice a method where a third configuration

parameter indicating a configuration index of an uplink (e.g., configuredGrantConfigIndex-r16 is

249 See TS 38.331 V16.5.0, Sections 5.1.2, 6.3.2.
250 Id.;TS 38.212 V16.6.0, Section 7.3.1; TS 38.213 V16.6.0, Section 10.2.
251 Id.
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a third configuration parameter that "indicates the index of the Configured Grant configuration

within the BWP" or Bandwidth Part).252

278. For example, the Accused Products practice receiving a DCI comprising: a hybrid

automatic repeat request process number field comprising one or more first bits (e.g., downlink

control channel information includes a "HARQ process number" field that is a hybrid automatic

repeat request process number field).253

279. For example, the Accused Products practice receiving a DCI comprising: a

redundancy version field comprising one or more second bits (e.g., downlink control channel

information includes a "Redundancy version" field).254

280. For example, the Accused Products practice validating the DCI: based on

comparing the one or more second bits with the second sequence and not based on the one or more

first bits in response to the one or more first bits indicating the configuration index (e.g., validating

the DCI is based on the DCI format using multiple configured grant configurations, because under

the multiple configured grant configurations (when a UE is provided multiple UL grant Type 2

configurations), only the "redundancy version" field corresponding to the second bits is compared

with the second sequence).255

281. For example, the Accused Products practice validating the DCI: based on

comparing the one or more second bits with the second sequence and comparing the one or more

first bits with the first sequence in response to the one or more first bits not indicating the

configuration index (e.g., validating the DCI is based on the DCI format using single configured

252 Id.
253 See TS 38.321 V16.5.0, Section 5.4.1; TS 38.212 V16.6.0, Sections 4.2, 7.3.1.
254 Id.
255 See TS 38.213 V16.6.0, Section 10.2; TS 38.331 V16.5.0, Section 6.3.2.
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grant configurations, because under the single configured grant configurations (when a UE is

provided a single UL grant Type 2 configuration), both the "HARQ process" field corresponding

to the first bits and the "redundancy version" field corresponding to the second bits are compared

respectively with the first and second sequence).256

282. For example, the Accused Products practice activating or deactivating resources

associated with the uplink configured grant configuration (e.g., PDCCH can be used for "activation

and deactivation of configured PUSCH transmission with configured grant" and "Li signalling

indicat[es] configured uplink grant activation or deactivation."). 257

283. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '434 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '434 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.258 Because of Defendant's inducement,

256 Id
257 See TS 38.321 V16.5.0, Sections 5.4.1, 5.8; TS 38.213 V16.6.0, Section 10.2; TS 38.300
V16.6.0, Sections 5.2.3, 10.3.
258 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://supportapple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
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Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '434 Patent. Defendant performs these affirmative acts with knowledge

of the '434 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '434 Patent.

284. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '434 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '434 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '434 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '434 Patent. Defendant performs these affirmative acts with

knowledge of the '434 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '434 Patent.

285. Defendant, with knowledge that these products, or the use thereof, infringe the '434

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://supportapple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
0service%2C%20contact%20your%20carrier
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infringement of the '434 Patent by providing these products to end-users for use in an infringing

manner.

286. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '434 Patent in an amount to be proved at trial.

287. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '434 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

288. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '434 Patent by using the Accused Products to perform the claimed

method(s) and by inducing the direct infringing use, sale, offer for sale, and importation of the

Accused Products by others, in reckless disregard of ABT's patent rights. Defendant has

committed and continue to commit acts of infringement that Defendant actually knew or should

have known constituted an unjustifiably high risk of infringement of at least one valid and

enforceable claim of the '434 Patent. Upon information and belief, Defendant had actual

knowledge of the '434 Patent from related prior litigations accusing either the same products

involving Defendant and products with similar 5G functionalities involving direct competitors of

Defendant. Defendant's infringement of the '434 Patent has been and continues to be willful,

entitling ABT to an award of treble damages, reasonable attorney fees, and costs in bringing this

action under 35 U.S.C. §§ 284 and 285.

COUNT XV 
(Infringement of the '944 Patent)

289. The preceding paragraphs are incorporated by reference as if fully set forth herein.
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290. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '944 Patent.

291. Defendant has and continues to directly infringe the '944 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '944 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

each are a wireless device comprising: one or more processors; and memory storing instructions

that, when executed by the one or more processors, cause the wireless device to: receive a downlink

control information (DCII comprising: a hybrid automatic repeat request process number field

comprising one or more first bits; and a redundancy version field comprising one or more second

bits; validate the DCI, wherein the validating: is based on the one or more second bits; is based on

comparing the one or more first bits with a first sequence of one or more bits, determined using a

first configuration parameter, in response to: the one or more first bits not indicating a

configuration index; and the DCI having a first format; is not based on comparing the one or more

first bits with the first sequence in response to the DCI having a second format; and is not based

on the one or more first bits in response to the one or more first bits indicating a configuration

index; and activate or deactivate resources.
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292. For example, Defendant has and continues to directly infringe at least claim 11 of

the '944 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

293. For example, the Accused Products receive a downlink control information (DCI

comprising: a hybrid automatic repeat request process number field comprising one or more first

bits; and a redundancy version field comprising one or more second bits. For further example, the

"HARQ process number" field is the claimed hybrid automatic repeat request process number field

and the "Redundancy version" field is the claimed redundancy version field.

5.3.1 DL Assignment reception

•••

1> else if a downlink assigiunent for this PDCCH occasion has been received for

this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:

2> if the NDI in the received HARQ information is 0:

3> if PDCCH contents indicate SPS deactivation:

• .•

3> else if PDCCH content indicates SPS activation:

259

5.4.1 UL Grant reception

•••

1> else if an uplink grant for this PDCCH occasion has been received for tbil
Serving Cell on the PDCCH for the MAC entity's CS-RNTI:

2> else if the NDI in the received HARQ information is 0:

3> if PDCCH contents indicate configured grant Type 2 deactivation:

• • •

3> else if PDCCH contents indicate configured grant Type 2 activation: 260

259 TS 38.321 V16.5.0, Section 5.3.1
260 TS 38.321 V16.5.0, Section 5.4.1
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4 Mapping to physical channels

4.2 Downlink
... Table 4.2-2 specifies the mapping of the downlink control channel

information to its corresponding physical channel.

Table 4.2-2
Control information Physical Channel
DCI PDCCH

261 TS 38.212 V16.6.0, Section 4.2
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7.3.1.1.1 Format 0_0

DCI format 0_0 is used for the scheduling of PUSCH in one cell.
•The following information is transmitted by means of the DCI format 0 0

with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- Redundancy version —2 bits as defined in Table 7.3.1.1.1-2
- HARQ process number —4 bits, reserved

7.3.1.1.2 Format 0_1

DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one

cell, or indicating CG downlink feedback information (CG-DFI) to a UE.

The following information is transmitted by means of the DCI format 0 1

with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- Redundancy version— — number of bits determined by the following:
-2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH
indicated by the Time domain resource assignment field is
- otherstise 2, 3,4, 5, 6, 7 or 8 bits determined by the maximum number of
schedulable PUSCHs among all entries in the higher layer parameter
puschzTimeDomainAllocationListF:orMultiRpSCH, where each bit
corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, IS
38.214] and redundancy version is determined according to Table
7.3.1.1.2-34.
- HARQ process number — 4 bits

7.3.1.1.3 Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell.

The following information is transmitted by means of the DCI format 0 2

with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- Redundancy version —0, 1 or 2 bits determined by higher layer parameter
numberOfBitsForRV-DCI-0-2

- HARQ process number— 0, 1,2, 3 or 4 bits determined by higher layer
parameter izarq-ProcessNumberSizeDC1-0-2

262 TS 38.212 V16.6.0, Section 7.3.1
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7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.
The following information is transmitted by means of the DCI format 1_0 with CRC
scrambled by C-RNTI or CS-RNTI or MCS-C-RINTI:

- Redundancy version —2 bits as defined in Table 7.3.1.1.1-2
- HARQ process number —4 bits

7.3.1.2.2 Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1

with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

For transport block 1:

- Redundancy version —2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if

stnoxNrofCodeWpfdsScheduledByDCI equals 2):

- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

- HARQ process number —4 bits

7.3.1.2.3 Format 1_2

DCI format 1_2 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1..2
with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- Redundancy version —0, 1 or 2 bits determined by higher layer parameter
numberOfBitsForRV-DCI-1-2

- HARQ process number —0, 1, 2, 3 or 4 bits determined by higher layer
parameter harq-ProcessArtonberSizeDCI-1-2 263

294. For example, the Accused Products validate the DCI, wherein the validating is

based on the one or more second bits.

263 Id.
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10.2 PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS

assignment PDCCH or a configured UL grant Type 2 PDCCH

If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS
PDSCH, validation of the DCI format is achieved if all fields for the DCI format ate
set according to Table 10.2-1 or Table 10.2-2.

If a UE is provided more than one configurations for UL grant Type 2 PUSCH

or for SPS PDSCH, a value of the HARQ process number field in a DCI format

indicates an activation for a corresponding UL grant Type 2 PUSCH or for a

SPS PDSCH configuration with a same value as provided by

ConfiguredGrantConfigIndex or by sps-ConfigIndex, respectively. Validation

of the DCI format is achieved if the RV field for the DCI format is set as in

Table 10.2-3.

If a UE is provided more than one configuration for UL grant Type 2 PUSCH

or for SPS PDSCH

- if the UE is provided ConfiguredGrantConfigType2DeactivationStateList or
sps-ConfigDeactivationStateList, a value of the HARQ process number field
in a DCI format indicates a corresponding entry for scheduling release of one
or more UL grant Type 2 PUSCH or SPS PDSCH configurations

- if the UE is not provided ConfiguredGrantConfig2tpe2DeactivationStateList
or sps-ConfigDeactivationStateList, a value of the HARQ process number
field in a DCI format indicates a release for a corresponding UL grant Type 2
PUSCH or for a SPS PDSCH configuration with a same value as provided by
ConfiguredGrantConfigIndex or by sps-Configlnder, respectively

Validation of the DCI format is achieved if all fields for the DCI format are

set according to Table 10.2-4.
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Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active

DLJUL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 DCI format 1 W1_2 DCI format 1 1
MARC) process number set to all 'O's set to all 'Vs set to at Yrs

Redundancy version set to all 'O's set to all 'O 
For the enabled transport block:

set set to at 'O's

Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active

DL/UL BWP of the scheduled cell

DCI format 0_0i° 1/0_2 DCI format 1_0/1_1/1_2
HARO process number set to all 'O's set to at 'O's
Redundancy version set to all 'O's set to all 'O's

Modulation and coding scheme set to all Ts set to at Ts

Frequency domain resource
assignment

set to all 'O's for FDRA
Type 2 with ir - 1

set to all '1's, otherwise

set to at 'O's for FORA
Type 0 or for
dynamicSwitch

set to all '1's for FORA
Type 1

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation
PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the

active DIAL BWP of the scheduled cell

Redundancy version

DCI format 0 010_1/0_2

set to all 'O's

DCI forma/ 1_0/1_2

set to all 'O's

DCI format 1_1
For the enabled transport block:

set to all 'O's

Table 10.24: Special fields for a single or Multiple DL SPS and UL grant Type 2 scheduling release
PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the

active DIJUL BWP of the scheduled cell

DCI format 0_0/0_1/0_2 DCI format 1_0/1_1/1_2
Redundancy version set to all 'O's set to all'O's

Modulation and coding scheme set to all l's set to all's

Frequency domain resource assignment

set to all 'O's for FDRA
Type 2 with 1i - I

set 10 811 'I's, otherwise

set to at 'O's for FDRA Type 0 or
for dynamieSwitell

set to all 'I's for FDRA Type 1 264

295. For example, the Accused Products validate the DCI, wherein the validating is

based on comparing the one or more first bits with a first sequence of one or more bits, determined

using a first configuration parameter, in response to: the one or more first bits not indicating a

configuration index; and the DCI having a first format. For example, if a UE is provided a single

downlink SPS configuration or a single uplink configured grant configuration, the FIARQ process

number field of DCI does not indicate a configuration index and is used in validation. For further

example, the "first format" limitation in the claim is either format 0_2 (for UL configured grant

activation/deactivation) or format 1_2 (for DL SPS activation/deactivation). For further example,

264 TS 38.213 V16.6.0, Section 10.2
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the number of 'O's in the sequence of all 'O's highlighted in Tables 10.2-1 and 10.2-2 for HARQ

process number field of DCI format 0_2 is determined using the size of the HARQ process number

filed of DCI format 0_2 which is configurable using the harq-ProcessNumberSizeDCI-0-2

configuration parameter (i.e., the first configuration parameter). For further example, the number

of 'O's in the sequence of all 'O's highlighted in Tables 10.2-1 and 10.2-2 for HARQ process

number field of DCI format 1_2 is determined using the size of the HARQ process number filed

of DCI format 1_2 which is configurable using the harq-ProcessNumberSizeDCI-1-2

configuration parameter (i.e., the first configuration parameter).

10.2 PDCCH validation for DL SPS and UL grant Type 2

A UE validates, for scheduling activation or scheduling release, a DL SPS

assignment PDCCH or a configured UL grant Type 2 PDCCH

If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS
PDSCH, validation of the DCI format is achieved if all fields for the DCI format
set according to Table 10.2-1 or Table 10.2-2.

If a UE is provided more than one configurations for UL grant Type 2 PUSCH

or for SPS PDSCH, a value of the HARQ process number field in a DCI format

indicates an activation for a corresponding UL grant Type 2 PUSCH or for a

SPS PDSCH configuration with a same value as provided by

corffiguredGrantConfigIndex or by y3s-ConfigIndex, respectively. Validation

of the DCI format is achieved if the RV field for the DCI format is set as in

Table 10.2-3.

•••
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Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active

DIJUL BWP of the scheduled cell

DCI format 0 0/0_1/0_2 DCI format 1 W1 2 DCI format 1_1
HARI] process number set to all 'O's set to all •Vs set tool 'O's

Redundancy version set to all 'Os •set to all 'Vs For the enabled transport block:
set to all 'O's

Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration In the active

DIJUL BWP of the scheduled cell

DCI format 0 , Cv0_1/0_2 DCI format 1_0/1_1/1_2
HARO process number set to all 'Vs set to al 'Vs
Redundancy version set to all 'O's set to all 'O's

Modulation and coding scheme set to all's set to at I's

Frequency domain resource
assignment

sot to all 'Os for FORA

Type 2 vAth o - 1

set to all *1's, otherwise

set to all 'O's for FORA
Type 0 or for
dynamicSwitch

set to all l's for FORA
Type I

6.3.2 Radio resource control information elements

265

— PDSCH-Con fig
The PDSCH-Config IE is used to configure the UE specific PDSCH parameters.
PDSCH-Confiq -:= SEQUENCE (

harq-ProcessNumberSizeDCI-1-2-r16 INTEGER (0..4)

OPTIONAL, -- Need R

harq-ProcessMunmberSizeCHN-1-2
Configure the number of bits for the field "HARQ process number" in DO 

format 1_2 (see TS 38.212 [17], clause 7.3.1).

— PUSCH-Con fig
The IE PUSCH-Config is used to configure the UE specific PUSCH parameters

applicable to a particular BWP.
PUSOH-config - -= SEQUENCE {

harq-ProcessNumberSizeDCI-0-2-r16 INTEGER
(0..4) OPTIONAL, -- Need R

-
harq-ProcessNumberSizeDC1-0-2
Configure the number of bits for the field "HARQ process number" in DCI

format 0_2 (see TS 38.212 [17], clause 7.3.1).

265 TS 38.213 )/16.6.0, Section 10.2

266 TS 38.331 )/16.5.0, Section 6.3.2
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7.3.1.1 DCI formats for scheduling of PUSCH

7.3.1.1.3 Format 0_2

DCI format 0_2 is used for the scheduling of PUSCH in one cell.
The following information is transmitted by means of the DCI format 0 2

with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- HARQ process number — 0, 1, 2, 3 or 4 bits determined by higher layer
parameter harg-ProcessNumberSizeDCI-0-2

7.3.1.2 DCI formats for scheduling of PDSCH
7.3.1.2.3 Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1 2

with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- HARQ process number —0, 1, 2, 3 or 4 bits determined by higher layer
parameter harq-ProcessArumberSizeDCI-1-2 267

296. For example, the Accused Products validate the DCI, wherein the validating is not

based on comparing the one or more first bits with the first sequence in response to the DCI having

a second format. For example, the second format may be any of DCI formats 0_0, 0_1, 1_0, and

1_1. For DCI formats 0_0, 0_1, 1_0, and 1_1, the size of the HARQ process number field is pre-

determined (i.e., 4 bits) and is not configurable. The validation (in case of a single configuration)

is based on comparing the HARQ process number field with a sequence of all-zeros with a

predetermined length. The validation is not based on comparing the HARQ process number field

with the first sequence whose length is configurable.

10.2 PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS
assignment PDCCH or a configured UL grant Type 2 PDCCH

If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS
PDSCH, validation of the DCI format is achieved if all fields for the DCI format are
set according to Table 10.2-1 or Table 10.2-2.

267 TS 38.331 V16.5.0, Section 7.3.1
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Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration in the active

DIJUL BWP of the scheduled cell

DCI format 0_0/0_110_2 DCI fommt 1_0/1 2 DCI format 1_1 .._
HARD process number set to all 0s set to all Vs set to at Os

Redundancy version set to all Vs set to all 'Vs For the enabled transport block:
set to all 'Vs

Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH
validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration In the active

DIJUL BWP of the scheduled cell

DCI format 0_0/0_1/0_2
set to all 'Vs

DCI format 1_0/1_1/1_2
set to at 'VsHARD process number

Redundancy version set to all Vs set to all Us
Modulation and coding scheme set to all is set to at Is

Frequency domain resource
assignment

set to all 'Us for FORA
Type 2 with p - I

set to all '1's, otherwise

set to all Vs for FORA
Type 0 or for
dynarnitSwitch

set to all l's for FORA
Type I

268

7.3.1.1 DCI formats for scheduling of PUSCH
7.3.1.1.1 Format 0_0

DCI format 0_0 is used for the scheduling of PUSCH in one cell.

The following information is transmitted by means of the DCI format 0 0

with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

•••

- HARQ process number —4 bits, reserved

7.3.1.1.2 Format 0_1

DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one

cell, or indicating CG downlink feedback information (CG-DFI) to a UE.

The following information is transmitted by means of the DCI format 0 1

with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- HARQ process number —4 bits

7.3.1.2 DCI formats for scheduling of PDSCH
7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRf:
scrambled by C-R.NTI or CS-RNTI or MCS-C-RNTI:

- HARQ process number —4 bits

268 TS 38.213 V16.6.0, Section 10.2
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7.3.1.2.2 Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell.
The following information is transmitted by means of the DCI format 1 1
with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
•••

- HARQ process number —4 bits 269

297. For example, the Accused Products validate the DCI, wherein the validating is not

based on the one or more first bits in response to the one or more first bits indicating a configuration

index. For example, when multiple UL configured grant configurations are configured, the HARQ

process number field of DCI indicates a configuration index for a corresponding configured grant

configuration (either directly or through a deactivation state) and validation is based on Tables

10.2-3 and 10.2-4 and is not based on the HARQ process number field of DCI. For further example,

multiple DL SPS configurations are configured, the HARQ process number field of DCI indicates

a configuration index for a corresponding DL SPS configuration (either directly or through a

deactivation state) and validation is based on Tables 10.2-3 and 10.2-4 and is not based on the

HARQ process number field of DCI.

269 TS 38.212 V16.6.0, Section 7.3.1
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10.2 PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS
assignment PDCCH or a configured UL grant Type 2 PDCCH

If a UE is provided more than one configurations for UL grant Type 2 PUSCH
or for SPS PDSCH, a value of the HARQ process number field in a DCI format
indicates an activation for a corresponding UL grant Type 2 PUSCH or for a
SPS PDSCH configuration with a same value as provided by
ConfiguredGrontConfigIndex or by sps-Configlndex, respectively. Validation
of the DCI format is achieved if the RV field for the DCI format is set as in
Table 10.2-3.

If a UE is provided more than one configuration for UL grant Type 2 PUSCH
or for SPS PDSCH

- if the UE is provided ConfiguredGrantConfigType2DeactivalionStateList or
sps-ConfigDeactivationStatelist, a value of the HARQ process number field
in a DCI format indicates a corresponding entry for scheduling release of one
or more UL grant Type 2 PUSCH or SPS PDSCH configurations

- if the UE is not provided ConfiguredGraniConfigType2DeactivationStateList
or sps-ConfigDeactivationStateList, a value of the HARQ process number
field in a DCI format indicates a release for a corresponding UL grant Type 2
PUSCH or for a SPS PDSCH configuration with a same value as provided by
ConfiguredGraniConfigIndex or by sps-ConfigIndex, respectively

Validation of the DCI format is achieved if all fields for the DCI format are
set according to Table 10.2-4.

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation
PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the

active DLJUL BWP of the scheduled cell

DCI format 0 0/0_110_2 DCI format 1_0/1_2 DCI format 1_1

Redundancy version set to all 'O's set to all 'O 
For the enabled transport block:

set set to all 'O's

Table 10.2-4: Special fields for a single or multiple DL SPS and UL grant Type 2 scheduling release
PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the

active DLJUL BWP of the scheduled cell

DCI format O0/0_1t0_2 DCI format 1_0/1_1/1_2
Redundancy version set to all 'O's set to all 'O's

Modulation and coding scheme set to all 'Vs set to all '1's

Frequency domain resource assignment

set to all 'O's for FORA
Type 2 with it = 1

set to all l's. otherwise

set to all 'O's for FORA Type 0 or
for dynamkSwitch

set to all 'Vs for FORA Type 1

270 TS 38.213 V16.6.0, Section 10.2
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6.3.2 Radio resource control information elements

— BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE

specific) parameters of a downlink BWP.

SIP-DownlinkEedicazed ::= sEccume

naz-ConfigDeactiTstionStateLivz-rie SP8ConfigDeactivation8tar.eList-
eL6 OPTICW,L,
-- Need R

SPS-Confipeacti-7ationSt2te-slE_L.LE SEQUENCE (SIZE (1..maxNrof3P5Config-
r16)) OF 3P3-ConfigIndex-r16

SPS-ConfigOcacti7ationStateii--- --= smouramE (SIZE (1..aaxNrof3PSDeacti.rationStatei)
OF SPS-ContigDeacti7ationSr.ate-x16

sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped

to a single or multiple SPS configurations to be deactivated, see clause 10.2

in TS 38.213 [13]. If a state is mapped to multiple SPS configurations, each

of these SPS configurations is configured with the same harq-Codebookla

— SPS-Configindex
The IE SPS-Configlndex is used to indicate the index of one of multiple J.
SPS configurations in one BWP.

SPS-Configlndex information element
SPS-ConfigIndex-riA --= INTEGER (O.. maxNrof2PS-Config-r1E-
2)

— BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific)

parameters of an uplink BWP.
5xp-nplinkrw,14,..v.a .-m-; SEQUENCE (

configuredGrantConfigTypeneactiewzionStaz.eLisc-rle.
Con:aguxedGrantContigTypentactivationStateList-riE OPTIONAL --

Need R

]]

ConEiguredGrant.ConfigType2Deaczivation3tate-r1E.  SEQUENCE (SIZE
(L-allaxNroEConfiguredGrantConfig-r16)) Of ConfiguredGrzr.:ConfigIndexr16

ConfiguredGrantConfigTypentaczivationftae-eList-rlf_.LLE
SEQUENCE (SIZE (1--paxNrofCGTypeineacziva.zior.S=ate))
OF ConEiguredGrantCanfigType2DeacsivaionSzate-r16

configuredGrantConfigrype2DeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped 

to a single or multiple Configured Grant type 2 configurations to be

deactivated when the corresponding deactivation DCI is received, see clause

7.3.1 in TS 38.212 [17] and clause 10.2 in TS 38.213 [13].
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- ConfiguredGrantConfigIndex
The IE ConfiguredGrantConfigindex is used to indicate the index of one of
multiple UL Configured Grant configurations in one BWP.
ConfiguredGranvConfigIndex-r16 INTEGER (O..
maxNrofConfiguxedGrantConfig-r16-1) 271

298. For example, the Accused Products activate or deactivate resources.

5.3.1 DL Assignment reception

When the MAC entity has a C-RNT1, Temporary C-RNTI, or CS-RNTI, the MAC
entity shall for each PDCCH occasion during which it monitors PDCCH and
for each Serving Cell:

1> else if a downlink assiesunent for this PDCCH occasion has been received for
this Serving Cell on the PDCCH for the MAC entity's CS-R1•71:

2> lithe NDI in the received HARQ information is 0:
3>11 PDCCH contents indicate SPS deactivation:
4> clear the configured downlink assignment for this Serving Cell (if
anyl

3> else if PDCCH content indicates SPS activation:
4> store the downlink assignment for this Serving Cell and the
associated HARQ information as confieured downlink a ipnment-
4.- initialise or re-initialise the configured downlink assignment for
this Serving Cell to start in the associated PDSCH duration and to
recur according to rules in clause 5 S 1;

5.4.1 UL Grant reception

272

If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC

entity shall for each PDCCH occasion and for each Serving Cell belonging to

a TAG that has a running timeAlignmentrimer and for each grant received

for this PDCCH occasion:

I> else if an uplink grant for this PDCCH occasion has been received for this
Serving Cell on the PDCCH for the MAC entity's CS-MITI:

2> else if the NDI in the received HARQ information is 0:
3> if PDCCH contents indicate config,ured grant Type 2 deactivation:

3> else if PDCCH contents indicate configured grant Type 2 activation:

4> store the uplink rant for this Serving Cell and the associated
HARQ information as configured uplink grant 
4> initialise or re-initialise the configured uplink grant for this SPrvino
Cell to start in the associated PUSCH duration and to recur
according to rules in clause al;

271 TS 38.331 V16.5.0, Section 6.3.2
272 IS 38.321 V16.5.0, Section 5.3.1
273 IS 38.321 V16.5.0, Section 5.4.1
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5.8 Transmission and reception without dynamic scheduling
5.8.1 Downlink
Semi-Persistent Scheduling (SPS) is configured by RRC for a Serving Cell per

BWP. Multiple assignments can be active simultaneously in the same BWP.
Activation and deactivation of the DL SPS are independent among the
Serving Cells.

For the DL SPS, a DL assignment is provided by PDCCH, and stored or
cleared based on 1.1 signalling indicating SPS activation or deactivation.

5.8.2 Uplink
There are two types of transmission without dynamic grant:
- configured grant Type 1 where an uplink grant is provided by RRC, and
stored as configured uplink grant;
- configured grant Type 2 where an uplink grant is provided by PDCCH, and
stored or cleared as configured uplink grant based on Li signalline ineiratinz
configured uplink grant activation or deactivation.

10.2 PDCCH validation for DL SPS and UL grant Type 2

274

If validation is achieved, the UE considers the information in the OCI format

as a valid activation or valid release of DL SPS or configured UL grant Type 2.

If validation is not achieved, the UE discards all the information in the MI
format. 275

274 TS 38.321 V16.5.0, Section 5.8
275 TS 38.213 V16.6.0, Section 10.2

179

185



Case 6:24-cv-00223-ADA-DTG Document 5 Filed 05/03/24 Page 180 of 211

5.2.3 Physical downlink control channels

In addition to scheduling, PDCCH can be used to for
- Activation and deactivation of configured PUSCH transmission with
configured xnnt;
- Activation and deactivation of PDSCH semi-persistent r t_anernictinn• 276

10.2 Downlink Scheduling

In addition, with Semi-Persistent Scheduling (SPS), the gNB can allocate
downlink resources for the initial HARQ transmissions to UEs: RRC defines 
the periodicity of the configured downlink assignments while PDCCH
addressed to CS-RNTI can either signal and activate the configured downlink
assignment, or deactivate it. i.e. a PDCCH addressed to CS-RNTI indicates
that the downlink assignment can be implicitly reused according to the
periodicity defined by RRC, until deactivated.

10.3 Uplink Scheduling

In addition, with Configured Grants, the gNB can allocate uplink resources
for the initial HARQ transmissions and HARQ retransmissions to UEs. Two
types of configured uplink grants are defined:
- With Type 1, RRC directly provides the configured uplink grant (including
the periodicity).
- With Type 2, RRC defines the periodicity of the configured uplink
grant while PDCCH addressed to CS-RNTI can either signal and activate the
configured uplink grant, or deactivate it. i.e. a PDCCH addressed to CS-RNTI
indicates that the uplink grant can be implicitly reused according to the
periodicity defined by RRC, until deactivated.

277

278

299. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '944 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '944 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

276 TS 38.300 V16.6.0, Section 5.2.3
277 TS 38.300 V16.6.0, Section 10.2
278 TS 38.300 V16.6.0, Section 10.3
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documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.279 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '944 Patent. Defendant performs these affirmative acts with knowledge

of the '944 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '944 Patent.

300. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '944 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '944 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '944 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '944 Patent. Defendant performs these affirmative acts with

279 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://wvvw.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://supportapple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
0service%2C%20contact%20your%20carrier
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knowledge of the '944 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '944 Patent.

301. Defendant, with knowledge that these products, or the use thereof, infringe the '944

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

infringement of the '944 Patent by providing these products to end-users for use in an infringing

manner.

302. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '944 Patent in an amount to be proved at trial.

303. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '944 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

304. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '944 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '944 Patent. Upon information and belief, Defendant

had actual knowledge of the '944 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct
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competitors of Defendant. Defendant's infringement of the '944 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XVI 
(Infringement of the '639 Patent)

305. The preceding paragraphs are incorporated by reference as if fully set forth herein.

306. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '639 Patent.

307. Defendant has and continues to directly infringe the '639 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,

using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '639 Patent. Such products include at least

Accused Products including, but not limited to, Such products include at least Accused Products

including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15 Pro Max,

iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone 13,

iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12 Pro,

iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

are each wireless device comprising: one or more processors; and memory storing instructions

that, when executed by the one or more processors, cause the wireless device to: receive one or

more radio resource control (RRC) messages comprising: a first configuration parameter, of a first

semi-persistent scheduling (SPS) configuration, indicating a first hybrid automatic repeat request

(HARQ) codebook identifier; a second configuration parameter, of a second SPS configuration,

indicating a second HARQ codebook identifier, wherein the second HARQ codebook identifier is
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the same as the first HARQ codebook identifier; and a third configuration parameter indicating a

state that is mapped to the first SPS configuration and the second SPS configuration; receive a

downlink control information (DCI), wherein a value of one or more bits of a HARQ process

number field of the DCI indicates the state; deactivate the first SPS configuration and the second

SPS configuration in response to receiving the DCI; and transmit an acknowledgment.

308. For example, Defendant has and continues to directly infringe at least claim 1 of

the '639 Patent by making, using, offering to sell, selling, and/or importing into the .United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 5G networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).

309. For example, the Accused Products receive one or more radio resource control

(RRC) messages.

5.1.2 General requirements
The UE shall:
1> process the received messages in order of reception by RRC, i.e. the processing of
a message shall be completed before starting the processing of a subsequent
message 280

310. For example, the Accused Products comprise a first configuration parameter of a

first semi-persistent scheduling (SPS) configuration, indicating a first hybrid automatic repeat

request (HARQ) codebook identifier.

280 TS 38.331 V16.5.0, Section 5.1.2
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6.3.2 Radio resource control information elements

— Si2S-CCHltg
The IE SPS-Config is used to configure downlink semi-persistent transmission.

Multiple Downlink SPS configurations may be configured in one BWP of a serving

cell.

SPS'rfmc=s1 ..=

harcreodebookID-r16 Tr:g= C.L.=24
R

harri-CodebookID
Indicates the HARQ-ACK codebook index for the corresponding HARQ-ACK

codebook for SPS PDSCH and ACK for SPS PDSCH release. 281

311. For example, the Accused Products comprise a second configuration parameter of

a second SPS configuration, indicating a second HARQ codebook identifier, wherein the second

HARQ codebook identifier is the same as the first HARQ codebook identifier.

— SPS-Con fig
The IE SPS-Config is used to configure downlink semi-persistent transmission.

Multiple Downlink SPS configurations may be configured in one BWP of a 521yin
Cell.

harq-CodebookI3-r16 7:=7,Fr (1-2)
Necl R

harq-CodebookID
Indicates the HARQ-ACK codebook index for the corresponding HARQ-ACK

codebook for SPS PDSCH and ACK for SPS PDSCH release. 282

sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be
mapped to a single or multiple SPS configurations to be deactivated, see
clause 10.2 in IS 38.213 (13). If a state is mapped to multiple SPS
configurations, each of these SPS configurations is configured with the
same harq-CodabookID. 283

312. For example, the Accused Products comprise a third configuration parameter

indicating a state that is mapped to the first SPS configuration and the second SPS configuration.

281 TS 38.331 V16.5.0, Section 6.3.2
282 Id.

283 Id.
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— BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific)

parameters of a downlink BWP.
BNP-flpwrlinknediratPd --= SEQUENCE

sps-ConfigDeactivationStateList-r16 SPS-ConfigDeactivationStateList-r16
OPTIONRL, -- Need R

SPS-ConfigDeactivationState-   SEQUENCE (SIZE (1..maxNrofSPSConfig-
r16)) OF SPS-ConfigIndex-r16
SPS-ConfigDeactivationStateList-r16  SEQUENCE (SIZE (1..makNrofSPSDeactivationState)]
OF SPS-ConfigDeactivationState-r16

sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be
mapped to a single or multiple SPS configurations to be deactivated, see
clause 10.2 in IS 39.213 (13). If a state is mapped to multiple SPS
configurations, each of these SPS configurations is configured with the
same hera-CodebookID.

284

313. For example, the Accused Products receive a downlink control information (DCI),

wherein a value of one or more bits of a HARQ process number field of the DCI indicates the

state.

5.3.1 DL Assignment reception

1> else if a downlink assignment for this PDCCH occasion has been received for this
Serving Cell on the PDCCH for the MAC entity's CS-RNTI:

2> if the NDI in the received HARQ information is 0:
3> if PDCCH contents indicate SPS deactivation:
4> clear the configured downlink assignment for this Serving Cell (if anyL
4> if the timeAlignmentTimer, associated with the TAG containing the
Serving Cell on which the HARQ feedback is to be transmitted, is
running:
5> indicate a positive acknowledgement for the SPS deactivation to the
physical layer.

2841d
285 TS 38.321 V16.5.0, Section 5.3.1
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4.2 Downlink

Table 4.2-1 specifies the 'napping of the downlink transport channels to their corresponding physical channels. Table
4.2-2 specifics the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1

TrCH Physical Channel
DL-SCH PDSCH
BCH PBCH
PCH PDSCH

Table 4.2-2

Control Information Physical Channel
DCI PDCCH

7.3.1.2.1 Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with

CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- HARQ process number —4 bits
7.3.1.2.2 Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1 with

CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- HARQ process number —4 bits
7.3.1.2.3 Format 1_2

DCI format 1_2 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_2 with

CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:

- HARQ process number —0, 1, 2, 3 or 4 bits determined by higher layer parameter
Izarq-ProcessNumberSizeDC1-1-2

10.2 PDCCH validation for DL SPS and UL grant Type 2

286

287

If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for

SPS PDSCH
- if the UE is provided ConfiguredGrantConfigThae2DeactivatiorzStateList or sps-
ConfigDeacthwtionStateList, a value of the HARQ process number field in a DCI
format indicates a corresponding entry for scheduling release of one or more UL
grant Type 2 PUSCH or SPS PDSCH configurations

286 TS 38.321 V16.5.0, Section 4.2
287 TS 38.321 V16.5.0, Section 7.3.1
288 TS 38.213 V16.6.0, Section 10.2

288
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6.3.2 Radio resource control information elements

— BWP-DownlinkDedicated

The IE 8WP-DownlinkOedicated is used to configure the dedicated (UE specific)
parameters of a downlink BWP.
Eup-npwrlinknedicated --= STOYM= {

sps-ConfigDeactivationStateList-r16 SRS-ConfigneactivatienStateList-r16
OPTIONAL, -- Need R

SPS-ConfigDeactivationState e SrWrNCv (SIZE (1..makNrofSPSConfig-
r16)) OF SPS-ConfigIndex-r16
SPS-ConfigDeactivationStatelist-r1  SETJENCE (SIZE (1..maxNrofSPSDeactivationState))
OF SPS-ConfigDeactivationState-r16

sps-ConligDeactivationStatelist
Indicates a list of the deactivation states in which each state can be mapped to a single
or multiple SPS configurations to be deactivated, see clause 10.2 in TS 33.213
[13]. If a state is mapped to multiple SPS configurations, each of these spa
configurations is configured with the same harq-CodebookID.

289

314. For example, the Accused Products deactivate the first SPS configuration and the

second SPS configuration in response to receiving the DCI.

10.2 PDCCH validation for DL SPS and UL grant Type 2

If a UE is provided more than one configuration for UL grant Type 2 PUSCH or for

SPS PDSCH

- if the UE is provided ConfiguredGrantConfigType2DeactivationStateList or sps-
ConfigDeactivationStateList: a value of the HARQ process number field in a DCI
format indicates a corresponding entry for scheduling release of one or more IlL
grant Type 2 PUSCH or SPS PDSCH configurations

289 TS 38.331 V16.5.0, Section 6.3.2
290 TS 38.213 V16.6.0, Section 10.2
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10.2 Downlink Scheduling

In addition, with Semi-Persistent Scheduling (SPS), the gNB can allocate downlink
resources for the initial HARQ transmissions to UEs: RRC defines the pmjslciis&
of the configured downlink assignments while PDCCH addressed to CS-RNTI can
either signal and activate the configured downlink assignment, or deactivate
i.e. a PDCCH addressed to CS-RNTI indicates that the downlink assignment can be
implicitly reused according to the periodicity defined by RRC, until deactivated.

The UE may be configured with up to 8 active configured downlink assignments
for a given BWP of a serving cell. When more than one is configured:
- The network decides which of these configured downlink assignments are active at
a time (including all of them); and

- Each configured downlink assignment is activated separately using a DCI
command and deactivation of configured downlink assignments is done using a
DCI command, which can either deactivate a single configured downlink 
assignment or multiple configured downlink assignments jointly.

315. For example, the Accused Products transmit an acknowledgment.

291

10.2 PDCCH validation for DL SPS and UL grant Type 2

A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH

release after _ symbols from the last symbol of a PDCCH providing the SPS

PDSCH release. If processingType2Enabled of POSCH-ServingCellConfig is set to

enable for the serving cell with the PDCCH providing the SPS PDSCH release, _=

5 for _ = 0, _= 5.5 for _ = 1, and _ = 11 for _ = 2, otherwise, _ = 10 for
= 0 = 12 for = 1 = 22 for = 2 and = 25 for = 3 wherein_ , _ _ , _ _ , _ _ ,

corresponds to the smallest SCS configuration between the SCS configuration of

the PDCCH providing the SPS PDSCH release and the SCS configuration of a

PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release. 292

291 TS 38.300 V16.6.0, Section 10.2
292 Id
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5.3.1 DL Assignment reception

When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC
entity shall for each PDCCH occasion during which it monitors PDCCH and for
each Serving Cell:

1> else if a downlink assignment for this PDCCH occasion has been received for this
Serving Cell on the PDCCH for the MAC entity's CS-RNTI:

2> if the NDI in the received H.kRQ information is 0:
3> if PDCCH contents indicate SPS deactivation:
4> clear the configured downlink assignment for this Serving Cell (if any)i
4> if the timeAlignmentrimer, associated with the TAG containing the
Serving Cell on which the HARQ feedback is to be transmitted, is
running:
5> indicate a positive acknowledgement for the SPS deactivation to the
physical layer. 293

316. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '639 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '639 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.294 Because of Defendant's inducement,

293 TS 38.321 V16.5.0, Section 5.3.1
294 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://supportapple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://support.apple.com/en-us/HT211828; https://support.apple.com/en-
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Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '639 Patent. Defendant performs these affirmative acts with knowledge

of the '639 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '639 Patent.

317. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '639 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '639 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '639 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '639 Patent. Defendant performs these affirmative acts with

knowledge of the '639 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '639 Patent.

318. Defendant, with knowledge that these products, or the use thereof, infringe the '639

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

infringement of the '639 Patent by providing these products to end-users for use in an infringing

us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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manner.

319. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '639 Patent in an amount to be proved at trial.

320. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '639 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

321. On information  and belief,  _ Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '639 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant

actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '639 Patent. Upon information and belief, Defendant

had actual knowledge of the '639 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '639 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

COUNT XVII 
(Infringement of the '695 Patent)

322. The preceding paragraphs are incorporated by reference as if fully set forth herein.
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323. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '695 Patent.

324. Defendant has and continues to directly infringe the '695 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by using

the Accused Products to perform the claimed method(s) of the '695 Patent. Such products include

at least Accused Products including, but not limited to, Such products include at least Accused

Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15

Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone

13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12

Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd generation

or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th generation) which

practice a method comprising: receiving, by a wireless device, uplink cancellation configuration

parameters comprising: a cancellation indication radio network temporary identifier (RNTI); and

a sequence of serving cell-specific parameters comprising: an identifier of a serving cell; a first

parameter indicating a first starting position in a downlink control information (DCI) for the

serving cell; and a second parameter indicating a second starting position in a DCI for a

supplementary uplink carrier of the serving cell; receiving a first DCI, associated with the

cancellation indication RNTI, comprising cancellation indications; determining a first cancellation

indication, in the cancellation indications, based on: the first starting position, in a first number of

bit, when a scheduled uplink transmission is for a normal uplink carrier of the serving cell; and the

second starting position, in a second number of bit, when the scheduled uplink transmission is for

the supplementary uplink carrier of the serving cell; wherein the first number of bit and the second

number of bit are based on a payload size of the first DCI; and cancelling the scheduled uplink
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transmission based on the first cancellation indication.

325. For example, Defendant has and continues to directly infringe at least claim 1 of

the '695 Patent by using products that implement the 5G standards, such as the Accused Products

(e.g., 5G mobile handsets and tablets) to perform the claimed method(s).

326. For example, the Accused Products practice receiving, by a wireless device, uplink

cancellation configuration parameters (e.g., an "IE UplinkCancellation is used to configure the UE

to monitor PDCCH for the CI-RNTI") comprising: a cancellation indication radio network

temporary identifier (RNTI) (e.g., a ci-RNTI "used for indication cancellation in UL").295

327. For example, the Accused Products practice a receiving, by a wireless device,

uplink cancellation configuration parameters (e.g., an "IE UplinkCancellation is used to configure

the UE to monitor PDCCH for the CI-RNTI") comprising: a sequence of serving cell-specific

parameters (e.g., "CI-ConfigurationPerServingCell-r16" which is a sequence of serving cell-

specific parameters) comprising: an identifier of a serving cell (e.g., a "servingCellId" is an

identifier of a serving cell); a first parameter indicating a first starting position in a downlink

control information (DCI) for the serving cell (e.g., a "positioninDCI" which is a first parameter

that indicates "starting position (in number of bit) of the ci-PayloadSize bit CI value applicable for

this serving cell (servingCellId) within the DCI payload"); and a second parameter indicating a

second starting position in a DCI for a supplementary uplink carrier of the serving cell (e.g., a

"positioninDCI-ForSUL" is a second parameter that indicates "starting position (in number of bit)

of the ci-PayloadSize bit CI value applicable for SUL of this serving cell (servingCellId) within

the DCI payload").296

295 See TS 38.331 VI 6.5.0, Sections 5.1.2, 6.3.2; TS 38.213 V16.6.0, Section 11.2A.
296 Id
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328. For example, the Accused Products practice receiving a first DCI (e.g., "detection

of a DCI format 2_4), associated with the cancellation indication RNTI (e.g., DCI format 2_4 is

transmitted "with CRC scrambled by ci-RNTI"), comprising cancellation indications (e.g.,

"Cancellation indication 1, Cancellation indication 2, . . ., Cancellation indication N.).297

329. For example, the Accused Products practice determining a first cancellation

indication, in the cancellation indications (e.g., ci-PayloadSize that "configures the field size for

each UL cancellation indicator of this serving cell (servingCellId)"), based on: the first starting

position, in a first number of bit, when a scheduled uplink transmission is for a normal uplink

carrier of the serving cell (e.g., positionInDCI which indicates "starting position (in number of bit)

of the ci-PayloadSize bit CI value applicable for this serving cell (servingCellId) within the DCI

payload").298

330. For example, the Accused Products practice determining a first cancellation

indication, in the cancellation indications (e.g., ci-PayloadSize that "configures the field size for

each UL cancellation indicator of this serving cell (servingCellId)"), based on: the second starting

position, in a second number of bit, when the scheduled uplink transmission is for the

supplementary uplink carrier of the serving cell (e.g., positionInDCI-ForSUL which indicates

"starting position (in number of bit) of the ci-PayloadSize bit CI value applicable for SUL

[supplementary uplink] of this serving cell (servingCellId) within the DCI payload").299

331. For example, the Accused Products practice a method wherein the first number of

bit and the second number of bit are based on a payload size of the first DCI (e.g., dci-

297 See TS 38.212 V16.6.0, Section 7.3.1; TS 38.213 V16.6.0, Section 11.2A.
298 See TS 38.331 V16.5.0, Sections 6.3.2, 6.4; TS 38.300 V16.6.0, Section 5.4.2; TS 38.321
V16.5.0, Section 5.16.
299 Id.
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PayloadSizeForCI which indicates the "total length of the DCI payload scrambled with CI-

RNTI").300

332. For example, the Accused Products practice cancelling the scheduled uplink

transmission based on the first cancellation indication (e.g., "Wile gNB can configure UEs to

monitor cancelled transmission indications using CI-RNTI on a PDCCH" and "[i]f a UE receives

the cancelled transmission indication, the UE shall cancel the PUSCH transmission from the

earliest symbol overlapped with the resource or the SRS transmission overlapped with the resource

indicated by cancellation).301

333. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '695 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the' 695 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.302 Because of Defendant's inducement,

300 Id.

3°1 See TS 38.300 V16.6.0, Section 10.3.
302 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://support.apple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://support.apple.com/iphone/repair; https://supportapple.com/repair?cid=gn-ols-repair-lp-
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Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '695 Patent. Defendant performs these affirmative acts with knowledge

of the '695 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the' 695 Patent.

334. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '695 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '695 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '695 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '695 Patent. Defendant performs these affirmative acts with

knowledge of the '695 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '695 Patent.

335. Defendant, with knowledge that these products, or the use thereof, infringe the '695

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

infringement of the '695 Patent by providing these products to end-users for use in an infringing

get_help; haps ://support.apple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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manner.

336. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '695 Patent in an amount to be proved at trial.

337. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '695 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

338. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '695 Patent by using the Accused Products to perform the claimed

method(s) and by inducing the direct infringing use, sale, offer for sale, and importation of the

Accused Products by others, in reckless disregard of ABT's patent rights. Defendant has

committed and continues to commit acts of infringement that Defendant actually knew or should

have known constituted an unjustifiably high risk of infringement of at least one valid and

enforceable claim of the '695 Patent. Upon information and belief, Defendant had actual

knowledge of the '695 Patent from related prior litigations accusing either the same products

involving Defendant and products with similar 5G functionalities involving direct competitors of

Defendant. Defendant's infringement of the '695 Patent has been and continues to be willful,

entitling ABT to an award of treble damages, reasonable attorney fees, and costs in bringing this

action under 35 U.S.C. §§ 284 and 285.

COUNT XVIII 
(Infringement of the '128 Patent)

339. The preceding paragraphs are incorporated by reference as if fully set forth herein.
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340. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '128 Patent.

341. Defendant has and continues to directly infringe the '128 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by using

the Accused Products to perform the claimed method(s) of the '128 Patent. Such products include

at least Accused Products including, but not limited to, Such products include at least Accused

Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro, iPhone 15

Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE (2022), iPhone

13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini, iPhone 12

Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch (3rd

generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which practice a method comprising: receiving, by a wireless device, one or more

messages comprising: first configuration parameters for beam failure recovery, comprising first

random access parameters; second configuration parameters for listen-before-talk (LBT) failure

recovery; and second random access parameters; initiating, based on the first configuration

parameters and in response to detecting a beam failure on a primary cell, a first random access

process on a first bandwidth part (BWP) of the primary cell for beam failure recovery based on

the first random access parameters; triggering, based on the second configuration parameters,

consistent LBT failure for the primary cell; stopping the first random access process, for the beam

failure recovery, based on triggering the consistent LBT failure; switching from the first BWP of

the primary cell to a second BWP of the primary cell as an active BWP of the primary cell; and

initiating a second random access process on the second BWP of the primary cell for consistent

LBT failure recovery and based on the second random access parameters.
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342. For example, Defendant has and continue to directly infringe at least claim 1 of the

'128 Patent by using products that implement the 5G standards, such as the Accused Products

(e.g., 5G mobile handsets and tablets) to perform the claimed method(s).

343. For example, the Accused Products practice a method comprising receiving, by a

wireless device, one or more messages comprising: first configuration parameters for beam failure

recovery, comprising first random access parameters (e.g., "BeamFailureRecoveryConfig" which

is "used to configure the UE with RACH resources and candidate beams for beam failure recovery

in case of beam failure detection" and comprises first random access parameters such as "ra-

prioritization," "ra-PrioritizationTwoStep," "ra-ssb-OccasionMaskIndex," "rootSequenceIndex-

BFR," and "ssb-perRach-Occasion"); second configuration parameters for listen-before-talk

(LBT) failure recovery (e.g., LBT-FailureRecoveryConfig which is used to configure the

parameters used for detection of consistent uplink LBT failures for operation with shared spectrum

channel access, such as "Ibt-FailureDetectionTimer" and "Ibt-FailureInstanceMaxCount"); and

second random access parameters (e.g., RACH-ConfigDedicated which is used to specify the

dedicated random access parameters such as "ssb-perRach-Occasion," "ra-ssb-

OccasionMaskIndex," "ra-prioritization," and "ra-PrioritizationTwoStep").303

344. For example, the Accused Products practice a method comprising initiating, based

on the first configuration parameters (e.g., "BeamFailureRecoveryConfig" which is "used to

configure the UE with RACH resources and candidate beams for beam failure recovery in case of

beam failure detection") and in response to detecting a beam failure on a primary cell, a first

random access process (e.g., "[a]fter beam failure is detected on PCell, the UE: triggers beam

failure recovery by initiating a Random Access procedure on the PCell") on a first bandwidth part

303 See TS 38.331 V16.5.0, Sections 5.1.2, 6.3.2; TS 38.321 V16.5.0, Sections 5.17, 5.21.
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(BWP) of the primary cell for beam failure recovery based on the first random access parameters

(e.g., "[a] UE [is] configured for operation in bandwidth parts (BWPs) of a serving cell").304

345. For example, the Accused Products practice a method comprising triggering, based

on the second configuration parameters, consistent LBT failure for the primary cell (e.g., "trigger

consistent LBT failure for the active UL BWP in this Serving Cell" based on configured

parameters in the lbt-FailureRecoveryConfig such as "Ibt-FailureInstanceMaxCount for the

consistent LBT failure detection" and "Ibt-FailureDetectionTimer for the consistent LBT failure

detection").305

346. For example, the Accused Products practice a method comprising stopping the first

random access process, for the beam failure recovery, based on triggering the consistent LBT

failure (e.g., an "LBT failure detection and recovery procedure where, "if this Serving Cell is the

SpCell," "stop any ongoing Random Access procedure in this Serving Cell").306

347. For example, the Accused Products practice a method comprising switching from

the first BWP of the primary cell to a second BWP of the primary cell as an active BWP of the

primary cell (e.g., "switch the active UL BWP to an UL BWP, on same carrier in this Serving

Cell").307

348. For example, the Accused Products practice a method comprising initiating a

second random access process on the second BWP of the primary cell for consistent LBT failure

recovery (e.g., an "LBT failure detection and recovery procedure which "initiate[s] a Random

304 See TS 38.300 V16.6.0, Section 9.2, TS 38.321 V16.5.0, Sections 3.1, 3.2, 5.17; TS 38.331
V16.5.0, Section 6.3.2; TS 38.213 V16.6.0, Section 12.
305 TS 38.321 V16.5.0, Section 5.21.2.
306 TS 38.321 V16.5.0, Section 5.21.2; TS 38.300 V16.6.0, Section 5.6, 9.2.6; TS 38.331 V16.5.0,
Section 6.3.2.
3°7 Id.
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Access Procedure" and where "Nile random access procedure is triggered by a number of events"

including "[c]onsistent UL LBT failure on SpCell") and based on the second random access

parameters (e.g., second random access process parameters are configured via IEs other than

BeamFailureRecoveryConfig such as via RACH-ConfigDedicated or RACH-

ConfigCommon).308

349. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '128 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '128 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.309 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '128 Patent. Defendant performs these affirmative acts with knowledge

of the '128 Patent and with the intent, or willful blindness, that the induced acts directly infringe

308 Id.

309 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/; https://support.apple.com/iphone;

https://support.apple.com/ipad; https://support.apple.com/en_US/manuals/iphone;

https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;

https://support.apple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-get_help;

https://support.apple.com/en-us/HT211828; https://support.apple.com/en-

us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,SG%20service%2C%20contact
%20your%20carr1er
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the '527 Patent.

350. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '128 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contributes to others' use and manufacture of the Accused Products such

that the '128 Patent is directly infringed by others. The accused components within the Accused

Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '128 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '128 Patent. Defendant performs these affirmative acts with

knowledge of the '128 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '128 Patent.

351. Defendant, with knowledge that these products, or the use thereof, infringe the '128

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

infringement of the '128 Patent by providing these products to end-users for use in an infringing

manner.

352. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '128 Patent in an amount to be proved at trial.
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353. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '128 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

354. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continue to infringe the '128 Patent by using the Accused Products to perform the claimed

method(s) and by inducing the direct infringing use, sale, offer for sale, and importation of the

Accused Products by others, in reckless disregard of ABT's patent rights. Defendant has

committed and continue to commit acts of infringement that Defendant actually knew or should

have known constituted an unjustifiably high risk of infringement of at least one valid and

enforceable claim of the '128 Patent. Upon information and belief, Defendant had actual

knowledge of the '128 Patent from related prior litigations accusing either the same products

involving Defendant and products with similar 5G functionalities involving direct competitors of

Defendant. Defendant's infringement of the '128 Patent has been and continues to be willful,

entitling ABT to an award of treble damages, reasonable attorney fees, and costs in bringing this

action under 35 U.S.C. §§ 284 and 285.

COUNT XIX 
(Infringement of the '615 Patent)

355. The preceding paragraphs are incorporated by reference as if fully set forth herein.

356. ABT has not licensed or otherwise authorized Defendant to make, use, offer for

sale, sell, or import any products that embody the inventions of the '615 Patent.

357. Defendant has and continues to directly infringe the '615 Patent, either literally or

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making,
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using, offering to sell, selling, and/or importing into the United States products that satisfy each

and every limitation of one or more claims of the '615 Patent. Such products include at least

Accused Products including, but not limited to, the iPhone 15, iPhone 15 Plus, iPhone 15 Pro,

iPhone 15 Pro Max, iPhone 14, iPhone 14 Plus, iPhone 14 Pro, iPhone 14 Pro Max, iPhone SE

(2022), iPhone 13, iPhone 13 Mini, iPhone 13 Pro, iPhone 13 Pro Max, iPhone 12, iPhone 12 Mini,

iPhone 12 Pro, iPhone 12 Pro Max, iPad Pro 12.9-inch (5th generation or later), iPad Pro 11-inch

(3rd generation or later), iPad Air (5th generation), iPad mini (6th generation), and iPad (10th

generation) which practice a wireless device comprising: one or more processors; and memory

storing instructions that, when executed by the one or more processors, cause the wireless device

to: receive configuration parameters comprising first random access parameters, for beam failure

recovery, and second random access parameters; initiate, based on the first random access

parameters and in response to detecting a beam failure, a first random access process on a first

bandwidth part (BWP) of a primary cell; stop the first random access process in response to

triggering consistent listen-before-talk (LBT) failure for the primary cell; switch from the first

BWP to a second BWP of the primary cell as an active BWP; initiate a second random access

process on the second BWP for consistent LBT failure recovery and based on the second random

access parameters; and initiate a third random access process for beam failure recovery after the

second random access process is successfully completed.

358. For example, Defendant has and continues to directly infringe at least claim 9 of

the '615 Patent by making, using, offering to sell, selling, and/or importing into the United States

products that implement the 5G standards such as the Accused Products (e.g., 5G mobile handsets

and tablets). For example, the Accused Products operate on 50 networks and includes firmware

for implementing 3rd Generation Partnership Product (3GPP) specifications).
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359. For example, the Accused Products receive configuration parameters comprising

first random access parameters (e.g., "BeamFailureRecoveryConfig" which is "used to configure

the UE with RACH resources and candidate beams for beam failure recovery in case of beam

failure detection" and comprises first random access parameters such as "ra-prioritization," "ra-

PrioritizationTwoStep," "ra-ssb-OccasionMaskIndex," "rootSequenceIndex-BFR," and "ssb-

perRach-Occasion"); and second random access parameters (e.g., RACH-ConfigDedicated which

is used to specify the dedicated random access parameters such as "ssb-perRach-Occasion," "ra-

ssb-OccasionMaskIndex," "ra-prioritization," and "ra-PrioritizationTwoStep").310

360. For example, the Accused Products initiate, based on the first configuration

parameters and in response to detecting a beam failure (e.g., "BeamFailureRecoveryConfig" which

is "used to configure the UE with RACH resources and candidate beams for beam failure recovery

in case of beam failure detection"), a first random access process (e.g., "[a]fter beam failure is

detected on PCell, the UE: triggers beam failure recovery by initiating a Random Access procedure

on the PCell") on a first bandwidth part (BWP) of a primary cell (e.g., "[a] UE [is] configured for

operation in bandwidth parts (BWPs) of a serving cell").311

361. For example, the Accused Products stop the first random access process in response

to triggering (e.g., "trigger consistent LBT failure for the active UL BWP in this Serving Cell"

based on configured parameters in the Ibt-FailureRecoveryConfig such as "Ibt-

FailureInstanceMaxCount for the consistent LBT failure detection" and "Ibt-

FailureDetectionTimer for the consistent LBT failure detection") consistent listen-before-talk

(LBT) failure for the primary cell (e.g., an "LBT failure detection and recovery procedure where,

310 See TS 38.331 V16.5.0, Sections 5.1.2, 6.3.2; TS 38.321 V16.5.0, Sections 5.17, 5.21.
311 See TS 38.300 V16.6.0, Section 9.2, IS 38.321 V16.5.0, Sections 3.1, 3.2, 5.17; TS 38.331
V16.5.0, Section 6.3.2; TS 38.213 V16.6.0, Section 12
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"if this Serving Cell is the SpCell," "stop any ongoing Random Access procedure in this Serving

Cell").312

362. For example, the Accused Products switch from the first BWP to a second BWP of

the primary cell as an active BWP (e.g., "switch the active UL BWP to an UL BWP, on same

carrier in this Serving Cell").313

363. For example, the Accused Products initiate a second random access process on the

second BWP for consistent LBT failure recovery (e.g., an "LBT failure detection and recovery

procedure which "initiate[s] a Random Access Procedure" and where "[t]he random access

procedure is triggered by a number of events" including "[c]onsistent UL LBT failure on SpCell")

and based on the second random access parameters (e.g., second random access process parameters

are configured via IEs other than BeamFailureRecoveryConfig such as via RACH-

ConfigDedicated or RACH-ConfigCommon).314

364. For example, the Accused Products initiate a third random access process for beam

failure recovery ("initiate a Random Access procedure (see clause 5.1) on the SpCell"; "There is

only one Random Access procedure ongoing at any point in time in a MAC entity") after the

second random access process is successfully completed ("if BFI_COUNTER >=

beamFailureInstanceMaxCount").315

365. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '615 Patent, as provided by 35 U.S.C. § 271(b), by inducing infringement by others,

such as Defendant's customers and end-users, in this District and elsewhere in the United States.

312 TS 38.321 V16.5.0, Section 5.21.2; TS 38.300 V16.6.0, Section 5.6, 9.2.6; TS 38.331 V16.5.0,
Section 6.3.2.
313 Id.
3141d.

315 TS 38.321 V16.5.0, Section 5.1.
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For example, Defendant's customers and end-users directly infringe, either literally or under the

doctrine of equivalents, through their use of the inventions claimed in the '615 Patent. Defendant

induces this direct infringement through its affirmative acts of manufacturing, selling, distributing,

and/or otherwise making available the Accused Products, and providing instructions,

documentation, and other information to customers and end-users suggesting that they use the

Accused Products in an infringing manner, including technical support, marketing, product

manuals, advertisements, and online documentation.3I6 Because of Defendant's inducement,

Defendant's customers and end-users use the Accused Products in a way Defendant intends and

they directly infringe the '615 Patent. Defendant performs these affirmative acts with knowledge

of the '615 Patent and with the intent, or willful blindness, that the induced acts directly infringe

the '615 Patent.

366. Defendant has indirectly infringed and continues to indirectly infringe one or more

claims of the '615 Patent, as provided by 35 U.S.C. § 271(c), by contributing to direct infringement

by others, such as customers and end-users, in this District and elsewhere in the United States.

Defendant's affirmative acts of selling and offering to sell the Accused Products in this District

and elsewhere in the United States and causing the Accused Products to be manufactured, used,

sold, and offered for sale contribute to others' use and manufacture of the Accused Products such

that the '615 Patent is directly infringed by others. The accused components within the Accused

316 See e.g., https://www.apple.com/iphone-14/; https://www.apple.com/iphone-14/specs/;
https://www.apple.com/ipad-pro/; https://www.apple.com/ipad-pro/specs/;
https://support.apple.com/iphone; https://support.apple.com/ipad;
https://supportapple.com/en_US/manuals/iphone;
https://support.apple.com/en_US/manuals/ipad; https://www.apple.com/retail/;
https://supportapple.com/iphone/repair; https://support.apple.com/repair?cid=gn-ols-repair-lp-
get_help; https://supportapple.com/en-us/HT211828; https://support.apple.com/en-
us/HT212196#:—:text=Go%20to%20Settings%20%3E%20Cellular%20%3E%20Cellular,5G%2
Oservice%2C%20contact%20your%20carrier
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Products including, but not limited to, chipsets manufactured by Defendant, are material to the

invention of the '615 Patent, are not staple articles or commodities of commerce, have no

substantial non-infringing uses, and are known by Defendant to be especially made or adapted for

use in the infringement of the '615 Patent. Defendant performs these affirmative acts with

knowledge of the '615 Patent and with intent, or willful blindness, that they cause the direct

infringement of the '615 Patent.

367. Defendant, with knowledge that these products, or the use thereof, infringe the '615

Patent at least as of the date of the original Complaint in this case dated November 30, 2021,

knowingly and intentionally induced, and continue to knowingly and intentionally induce direct

infringement of the '615 Patent by providing these products to end-users for use in an infringing

manner.

368. ABT has suffered damages as a result of Defendant's direct and indirect

infringement of the '615 Patent in an amount to be proved at trial.

369. ABT has suffered, and will continue to suffer, irreparable harm as a result of

Defendant's infringement of the '615 Patent, for which there is no adequate remedy at law, unless

Defendant's infringement is enjoined by this Court.

370. On information and belief, Defendant acted egregiously and with willful

misconduct in that their actions constituted direct or indirect infringement of a valid patent, and

this was either known or so obvious that Defendant should have known about it. Defendant

continues to infringe the '615 Patent by making, using, selling, offering for sale and/or importing

in the United States the Accused Products and by inducing the direct infringing use, sale, offer for

sale, and importation of the Accused Products by others, in reckless disregard of ABT's patent

rights. Defendant has committed and continues to commit acts of infringement that Defendant
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actually knew or should have known constituted an unjustifiably high risk of infringement of at

least one valid and enforceable claim of the '615 Patent. Upon information and belief, Defendant

had actual knowledge of the '615 Patent from related prior litigations accusing either the same

products involving Defendant and products with similar 5G functionalities involving direct

competitors of Defendant. Defendant's infringement of the '615 Patent has been and continues to

be willful, entitling ABT to an award of treble damages, reasonable attorney fees, and costs in

bringing this action under 35 U.S.C. §§ 284 and 285.

DEMAND FOR JURY TRIAL 

Plaintiff hereby demands a jury for all issues so triable.

PRAYER FOR RELIEF 

WHEREFORE, ABT prays for relief against Defendant as follows:

a. An adjudication that Defendant has breached its FRAND obligations to Plaintiff;

b. An award of damages to be paid by Defendant adequate to compensate Plaintiff

for damages suffered from its breach of FRAND obligations;

c. An adjudication that Defendant has been unjustly enriched;

d. An award of restitution to compensate Plaintiff for Defendant's unjust enrichment;

e. Entry of judgment declaring that Defendant has directly and/or indirectly infringed

one or more claims of each of the Patents-in-Suit;

f. An order pursuant to 35 U.S.C. § 283 permanently enjoining Defendant, their

officers, agents, servants, employees, attorneys, and those persons in active concert or

participation with it, from further acts of infringement of the Patents-in-Suit;

g. An order awarding damages sufficient to compensate ABT for Defendant's

infringement of the Patents-in-Suit, but in no event less than a reasonable royalty, together with

interest and costs;
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h. Entry of judgment declaring that this case is exceptional and awarding ABT its

costs and reasonable attorney fees under 35 U.S.C. § 285; and

i. An award to Plaintiff of such further relief at law or equity as the Court deems just

and proper.
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Is! Raymond W. Mort III
Raymond W. Mort, III
Texas State Bar No. 00791308
Email: raymort@austinlaw.com
THE MORT LAW FIRM, PLLC
1 11 Congress Avenue, Suite 500
Austin, Texas 78701
Tel/Fax: 512-865-7950

Alfred R. Fabricant (Pro Hac Vice to be filed)
NY Bar No. 2219392
Email: ffabricant@fabricantlIp.com
Peter Lambrianakos (Pro Hac Vice to be filed)
NY Bar No. 2894392
Email: plambrianakos@fabricantlIp.com
Vincent J. Rubino, III (Pro Hac Vice to be filed)
NY Bar No. 4557435
Email: vrubino@fabricantllp.com
FABRICANT LLP
411 Theodore Fremd Avenue, Suite 206 South
Rye, New York 10580
Telephone: (212) 257-5797
Facsimile: (212) 257-5796

ATTORNEYS FOR PLAINTIFF
APEX BEAM TECHNOLOGIES, LLC

211

217




