To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

May 20, 2021 03:45:18 AM
Dear PAIR Customer:

VOLPE KOENIG

30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new

outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90

accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 ISSUE.NTF 05/19/2021 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

IPR2025-00221 Exhibit 2009
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/682,854 06/08/2021 11032000 IPW2-USCN213316 1678
3624 7590 05/19/2021
VOLPE KOENIG

30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Paul Howard, Bristol, UNITED KINGDOM;
Intellectual Ventures I LL.C, Wilmington, DE;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (RGp 96098 00221 Exhibit 2009 Page 2 of 492



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

3624 7590 02/04/2021 Certificate of Mailing or Transmission

Volpe Koenig I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
30 SOUTH 17TH STREET, 18TH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PHILADELPHIA. PA 19103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
John D . VViIt (Typed or printed name)
/John D. Wilt/ (Signaturc)
May 4. 2021 D)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678

TITLE OF INVENTION: COMMUNICATIONS IN A WIRELESS NETWORK

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/04/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ABELSON, RONALD B 2476 370-280000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). f)?aggztsacl)rll{fisaﬁi ll-lr?atti(z] 31 ;f:glstered patent attorneys . v Olp e Koeni g

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Intellectual Ventures Il LLC Wilmington, DE

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X Corporation or other private group entity (] Government

4a. Fees submitted: Xissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 220493

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature __/John D. Wilt/ Date May 4, 2021
Typed or printed name ___JOhN D. Wilt Registration No. _ 76,110
IPR2025-00221 IEageiBivR2B09 Page 3 of 492
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Electronic Patent Application Fee Transmittal

Application Number: 16682854

Filing Date: 13-Nov-2019

Title of Invention: COMMUNICATIONS IN A WIRELESS NETWORK
First Named Inventor/Applicant Name: Paul Howard

Filer: John D. Wilt/Caren Burgoon

Attorney Docket Number: IPW2-USCN213316

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
IPR2025-00221 Exhibit 2009 Page 4 of 492




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

IPR2025-00221

Exhibit 2009 Page 5 of 492




Electronic Acknowledgement Receipt

EFS ID: 42633961
Application Number: 16682854
International Application Number:
Confirmation Number: 1678
Title of Invention: COMMUNICATIONS IN A WIRELESS NETWORK
First Named Inventor/Applicant Name: Paul Howard
Customer Number: 3624
Filer: John D. Wilt/Caren Burgoon
Filer Authorized By: John D. Wilt
Attorney Docket Number: IPW2-USCN213316
Receipt Date: 04-MAY-2021
Filing Date: 13-NOV-2019
Time Stamp: 16:20:42
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1200
RAM confirmation Number E202154G22081878
Deposit Account 220493
Authorized User Caren Burgoon

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

BRI 9-d@dPatent application and reexamination processingifesio Page 6 of 492




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
117260
IPW2_USCN213316_lssueFeeP
1 Issue Fee Payment (PTO-85B) ymentTransmittal_20210504. no 1
pdf 4fedd8f8419024081b819ed29763ef855c923
8b0
Warnings:
Information:
30509
2 Fee Worksheet (SB06) fee-info.pdf no 2
185¢96df912281a6562e5%4cff4d3fcf3ebs
7a3
Warnings:
Information:
Total Files Size (in bytes): 147769

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

IPR2025-00221 Exhibit 2009 Page 7 of 492




To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Feb 04, 2021 04:01:58 AM
Dear PAIR Customer:

Volpe Koenig

30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new

outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90

accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 NOA 02/04/2021 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

IPR2025-00221 Exhibit 2009
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
3624 7590 02/04/2021
Volpe Koenig ABELSON, RONALD B
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103 | ART UNIT PAPER NUMBER |
2476
DATE MAILED: 02/04/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678

TITLE OF INVENTION: COMMUNICATIONS IN A WIRELESS NETWORK

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/04/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

IPR2025-00221 R38fit Sod Page 9 of 492
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

3624 7590 02/04/2021 Certificate of Mailing or Transmission
Volpe Koenig I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
30 SOUTH 17TH STREET, 18TH FLOOR addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PHILADELPHIA, PA 19103 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678

TITLE OF INVENTION: COMMUNICATIONS IN A WIRELESS NETWORK

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/04/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ABELSON, RONALD B 2476 370-280000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
IPR2025-00221 EaekiBibRB09 Page 10 of 492
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678
| EXAMINER |
3624 7590 02/04/2021

Volpe Koenig
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

ABELSON, RONALD B

| ART UNIT PAPER NUMBER |

2476

DATE MAILED: 02/04/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

B 0

IPR2025-00221

PTOL-85 (Rev. 02/11)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
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For: COMMUNICATIONS IN A
WIRELESS NETWORK
Group: 2476

Examiner: Ronald B. Abelson

Our File:
IPW2-USCN213316
Date: January 20, 2021

RESPONSE PURSUANT TO 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This Response is being timely filed in response to the Non-Final Office Action

dated October 21, 2020.

Please amend the application without prejudice or disclaimer as follows:
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REMARKS/ARGUMENTS

After the foregoing Amendment, claims 1-24 are currently pending in this
application. Claims 1, 7, 13, and 19 are amended.

Support for the amendments can be found throughout the specification, in
particular, at least paragraphs [0028]-[0031] of the U.S. Patent Publication
2020/0083952 Al. No new matter has been added.

Applicant respectfully requests the entry of the amendments and

reconsideration of the application in view of the amendments and the remarks below.

Claim Rejections - 35 U.S.C. §103

Claims 1, 2, 6-8, 12-14, 18-20, and 24 are rejected under pre-AIA 35 U.S.C.
§103(a) as being unpatentable over Japanese Patent Publication No. JP 2005-346319
(for translation see US Patent Publication No. 2007/0265017) to Ishii (hereinafter
“Ishii”) in view of U.S. Patent Publication No. 2002/0077151) to Matthews
(hereinafter “Matthews”), U.S. Patent Publication No. 2004/0022213 to Choi
(hereinafter “Choi”), and U.S. Patent Publication No. 2004/0170132 to Shin
(hereinafter “Shin”), and U.S. Patent Publication No. 2005/0058103 to Jeong
(hereinafter “Jeong”).

Applicant respectfully traverses the §103 rejection and submits that
independent claim 1 recites features not taught, suggested, or otherwise yielded by
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any proper combination of the cited references. Accordingly, the Applicant submits
that the amended claims are patentable for at least the following reasons:
For example, claim 1, as amended, herein recites, in part:

...wherein the uplink physical signal is used to determine channel
conditions by a base station and in the same time interval that the
uplink physical signal is sent, a plurality of UEs transmit uplink
physical signals in the same time interval; and

the receiver and the processor are further configured to receive,
on a physical control channel, control information, wherein the control
information is based on the determined channel conditions, wherein
physical control channels are transmitted in a same time slot with other
physical channels in a plurality of predetermined time slots in a
downlink frame, wherein other time slots of the downlink frame do not
include a physical control channel, wherein a number of bits sent over
the physical control channel is based on a number of fields of control
information to be sent to the UE.

None of the cited references teach or suggest that the uplink physical signal is
used to determine channel conditions by a base station in the same time interval that
the uplink physical signal is sent, a plurality of UEs transmit uplink physical signals
in the same time interval and wherein a number of bits sent over the physical control
channel is based on a number of fields of control information to be sent to the UE.

Ishii discloses a call admission control device in a communication system for
transmitting a packet to a plurality of mobile stations. Further, the call admission of
a new mobile station is controlled based on at least one of a number and a ratio of
mobile stations that cannot satisfy a predetermined minimum transmission data rate
in the plurality of mobile stations. However, Ishii fails to disclose, teach, or suggest,

-11 -
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that the uplink physical signal is used to determine channel conditions by a base
station and in the same time interval that the uplink physical signal is sent, a
plurality of UEs transmit uplink physical signals in the same time interval and
wherein a number of bits sent over the physical control channel is based on a number
of fields of control information to be sent to the UE.

Matthew discloses a plurality of nanoCell base stations that provide radio
connectivity among mobile stations. Further, the plurality of nanoCell base stations
includes a plurality of transceivers that provides base station functionality via a
controller for managing the transceivers, and determining the communications
connectivity paths between base station and mobile station functions. However,
Matthew fails to disclose, teach, or suggest the uplink physical signal is used to
determine channel conditions by a base station in the same time interval that the
uplink physical signal is sent, a plurality of UEs transmit uplink physical signals in
the same time interval and wherein a number of bits sent over the physical control
channel is based on a number of fields of control information to be sent to the UE.

Choi discloses an apparatus for determining channel quality indicator (CQI)
report cycles for user equipments (UEs). The Node B receives CQI information from
the UEs receiving a high-speed downlink packet access (HSDPA) service. The Node
B determines recommended CQI report cycles based on the number of UEs and the
CQI information, and transmits the determined recommended CQI report cycles to

the SRNC via the CRNC. The SRNC then determines CQI report cycles for the UEs
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referring to the recommended CQI report cycles, and transmits the determined CQI
report cycles to the UEs and the Node B. However, Choi fails to disclose, teach, or
suggest that the uplink physical signal is used to determine channel conditions by a
base station in the same time interval that the uplink physical signal is sent, a
plurality of UEs transmit uplink physical signals in the same time interval and
wherein a number of bits sent over the physical control channel is based on a number
of fields of control information to be sent to the UE. Determining and transmitting a
CQI value to the Nobe B which then determines an MCS level is not the same as
determining channel conditions by a base station in the same time interval that the
uplink physical signal is sent, a plurality of UEs transmit uplink physical signals in
the same time interval.

Shin discloses a method of determining uplink power requirements for a
transceiver in a wireless communication system that includes obtaining
measurements from a beacon signal occupying a first timeslot in a frame; obtaining
measurements from at least one additional channel having a known transmitted
signal strength and occupying a second timeslot in the frame; and utilizing the
measurements to determine a path loss estimate. However, Shin fails to disclose,
teach, or suggest the uplink physical signal is used to determine channel conditions
by a base station in the same time interval that the uplink physical signal is sent, a
plurality of UEs transmit uplink physical signals in the same time interval and

wherein a number of bits sent over the physical control channel is based on a number

-13 -
6586645.1

IPR2025-00221 Exhibit 2009 Page 34 of 492



Applicant: Intellectual Ventures II LL.C
Application No.: 16/682,854

of fields of control information to be sent to the UE. Identifying physical channels in
a time slot in a frame that does not include a physical control channel is not the same
as wherein other time slots of the downlink frame do not include a physical control
channel, wherein a number of bits sent over the physical control channel is based on
a number of fields of control information to be sent to the UE.

Jeong discloses a method for a UE to detect active channelization codes
including channelization codes used by other UEs which are different from at least
one channelization code assigned to the UE. Further, for transmission/reception
to/from a Node B in an assigned time slot in a mobile communication system, where
each of time slots of a radio channel frame is identified by a plurality of code channels,
each having a unique channelization code. However, Jeong fails to disclose, teach, or
suggest that the uplink physical signal is used to determine channel conditions by a
base station in the same time interval that the uplink physical signal is sent, a
plurality of UEs transmit uplink physical signals in the same time interval and
wherein a number of bits sent over the physical control channel is based on a number
of fields of control information to be sent to the UE. The Examiner alleges on page 7
of the OA that, “Jeong teaches physical control channels are transmitted in a same
time slot with other physical channels in a plurality of predetermined time slots in a
downlink frame (When one UE occupies all physical channels in one downlink time
slot, or a plurality of UEs share all the physical channels in one downlink time slot,

[0035]).” We respectfully disagree with this assumption since we believe this is a
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unicast transmission or a multicast transmission, respectfully. However, the claim
was amended to include, “wherein other time slots of the downlink frame do not
include a physical control channel, wherein a number of bits sent over the physical
control channel is based on a number of fields of control information to be sent to the
UE.

Accordingly, Applicant’s amended independent claim 1 is patentable over the
Ishii, Matthew, Choi, Shins, and Jeong references, whether taken alone or in
combination with one another. Although not identical, Applicant’s amended and
independent claims 7, 13, and 19 recite features similar to Applicant’s amended
independent claim 1, and are therefore patentable over the cited art of record for at

least the same reasons provided above.

Claims 3, 9, 15, and 21 are rejected under pre-AIA 35 U.S.C. §103(a) as being
unpatentable over the combination as applied to claim 1 above, and further in view
of U.S. Patent Publication No. 2002/0172208 to Malkamaki (hereinafter
“Malkamaki”).

Malkamaki discloses a HARQ process with a modification that allows in-
sequence delivery of protocol data units (PDUs) to the radio link control layer (RLC)
of the receiving wireless terminal. However, Malkamaki fails to disclose, teach, or
suggest the uplink physical signal is used to determine channel conditions by a base

station and in the same time interval that the uplink physical signal is sent, a
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plurality of UEs transmit uplink physical signals in the same time interval and
wherein a number of bits sent over the physical control channel is based on a number
of fields of control information to be sent to the UE.

Claims 4, 5, 10, 11, 16, 17, 22, and 23 are rejected under pre-AIA 35 U.S.C.
§103(a) as being unpatentable over the combination as applied to claim 1 above, and
further in view of U.S. Patent Publication No. 2008/0144600 to Anderson (hereinafter
“Anderson”).

Anderson discloses a method of sending user equipment specific information to
a plurality of user equipment to maximize channel efficiency. However, Anderson
fails to disclose, teach, or suggest, wherein physical control channels that are
transmitted in a same time slot with other physical channels in a plurality of
predetermined time slots in a downlink frame, wherein other time slots of the
downlink frame do not include a physical control channel. Therefore, Anderson does
not cure the deficiencies of Ishii, Matthew, Choi, Shins, and Jeong. Based on the
arguments presented above, withdrawal of the 35 U.S.C. §103 rejection of claims 4,
5, 10, 11, 16, 17, 22 and 23 is respectfully requested.

Claims 2-6, 8-12, 14-18, and 20-24 are dependent upon claims 1, 7, 13, and 19,
and the Applicant believes that these claims are allowable over the cited references
of record for the same reasons provided above.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §103

rejections of claims 1-24 is respectfully requested.
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Conclusion

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing, Applicant respectfully submits that the present
application, including claim 1-24, is in condition for allowance and a notice to that
effect is respectfully requested.

Respectfully submitted,

Intellectual Ventures II LI.C

By__ /John D. Wilt/
John D. Wilt
Registration No. 76,110

Volpe Koenig

30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

JDW/ch
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Amendments to the Claims:

This listing of the claims will replace all prior versions of the claims in the
application:

1. (Currently Amended) A user equipment (UE) comprising:

a receiver and a processor are configured to receive resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a transmitter and the processor are configured to send, over the physical
uplink shared channel, data in assigned time intervals;

the transmitter and the processor are further configured, in a time interval
that it is not sending information over the physical uplink shared channel, to send
the uplink physical signal based on the received resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by a base

station and in the same time interval that the uplink physical signal is sent, a

plurality of UEs transmit uplink physical signals in the same time interval; and

the receiver and the processor are further configured to receive, on a physical
control channel, control information, wherein the control information is based on the
determined channel conditions, wherein physical control channels are transmitted in
a same time slot with other physical channels in a plurality of predetermined time
slots in a downlink frame, wherein other time slots of the downlink frame do not

include a physical control channel, wherein a number of bits sent over the physical
-9
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control channel is based on a number of fields of control information to be sent to the

UE.

2. (Original) The UE of claim 1, wherein the receiver and the processor are

further configured to receive data on a physical downlink shared channel.

3. (Previously Presented) The UE of claim 2, wherein the physical control

channel and the physical downlink shared channel are time multiplexed.

4. (Previously Presented) The UE of claim 1, wherein the receiver and the
processor are further configured to receive, on the physical control channel, power

control information.

5. (Previously Presented) The UE of claim 4, wherein the physical control

channel includes power control information for a plurality of UEs using different bits.

6. (Original) The UE of claim 1, wherein in the time interval that the uplink
physical signal is sent by the UE, a plurality of UEs each transmit on respective

uplink physical control channels in the time interval.

7. (Currently Amended) A network device comprising:

-3
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a transmitter and a processor are configured to transmit resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a receiver and the processor are further configured to receive, over the physical
uplink shared channel, data in assigned time intervals;

the receiver and the processor are further configured, in a time interval that it
is not receiving information over the physical uplink shared channel, to receive the
uplink physical signal based on the transmitted resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by the

network device and in the same time interval that the uplink physical signal is sent,

a plurality of UEs transmit uplink physical signals in the same time interval; and

the transmitter and the processor are further configured to transmit, on a
physical control channel, control information, wherein the control information is
based on the determined channel conditions, wherein physical control channels are
transmitted in a same time slot with other physical channels in a plurality of
predetermined time slots in a downlink frame, wherein other time slots of the

downlink frame do not include a physical control channel, wherein a number of bits

sent over the physical control channel is based on a number of fields of control

information to be sent to the UE.

8. (Original) The network device of claim 7, wherein the transmitter and the
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processor are further configured to transmit data on a physical downlink shared

channel.

9. (Previously Presented) The network device of claim 8, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.

10. (Previously Presented) The network device of claim 7, wherein the
transmitter and the processor are further configured to transmit, on the physical

control channel, power control information.

11. (Previously Presented) The network device of claim 10, wherein the
physical control channel includes power control information for a plurality of UEs

using different bits.

12. (Original) The network device of claim 7, wherein in the time interval that
the uplink physical signal is received by the network device, signals are received on

other uplink physical control channels in the time interval from a plurality of UEs.

13. (Currently Amended) A method performed by user equipment (UE), the

method comprising:

6586645.1
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receiving resource allocation information associated with an uplink physical
signal, wherein the uplink physical signal and a physical uplink shared channel have
different resources;

sending, over the physical uplink shared channel, data in assigned time
intervals;

sending, in a time interval that it is not sending information over the physical
uplink shared channel, the uplink physical signal based on the received resource
allocation information, wherein the uplink physical signal is used to determine
channel conditions by a base station and in the same time interval that the uplink

physical signal is sent, a plurality of UEs transmit uplink physical signals in the

same time interval; and

receiving, on a physical control channel, control information, wherein the
control information is based on the determined channel conditions, wherein physical
control channels are transmitted in a same time slot with other physical channels in
a plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel, wherein a number

of bits sent over the physical control channel is based on a number of fields of control

information to be sent to the UE.

14. (Original) The method of claim 13 further comprising receiving data on a

physical downlink shared channel.
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15. (Previously Presented) The method of claim 14, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.

16. (Previously Presented) The method of claim 13 further comprising

receiving, on the physical control channel, power control information.

17. (Previously Presented) The method of claim 16, wherein the physical
control channel includes power control information for a plurality of UEs using

different bits.

18. (Original) The method of claim 13, wherein in the time interval that the
uplink physical signal is sent by the UE, a plurality of UEs each transmit on

respective uplink physical control channels in the time interval.

19. (Currently Amended) A method performed by a network device, the method
comprising:

transmitting resource allocation information associated with an uplink
physical signal, wherein the uplink physical signal and a physical uplink shared

channel have different resources;

6586645.1
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receiving, over the physical uplink shared channel, data in assigned time
intervals;

receiving, in a time interval that it is not receiving information over the
physical uplink shared channel, the uplink physical signal based on the transmitted
resource allocation information, wherein the uplink physical signal is used to

determine channel conditions by the network device in the same time interval that

the uplink physical signal is sent, a plurality of UEs transmit uplink physical signals

in the same time interval; and

transmitting, on a physical control channel, control information, wherein the
control information is based on the determined channel conditions, wherein physical
control channels are transmitted in a same time slot with other physical channels in
a plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel, wherein a number

of bits sent over the physical control channel is based on a number of fields of control

information to be sent to the UE.

20. (Original) The method of claim 19 further comprising transmitting data on

a physical downlink shared channel.

21. (Previously Presented) The method of claim 20, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.
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22. (Previously Presented) The method of claim 19 further comprising

transmitting, on the physical control channel, power control information.

23. (Previously Presented) The method of claim 22, wherein the physical
control channel includes power control information for a plurality of UEs using

different bits.

24. (Original) The method of claim 19, wherein in the time interval that the
uplink physical signal is received by the network device, signals are received on other

uplink physical control channels in the time interval from a plurality of UEs.
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
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Status
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2a)(] This action is FINAL. 2b) ¥ This action is non-final.
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5) Claim(s) 1-24 is/are pending in the application.
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7) Claim(s) 1-24 is/are rejected.
8) [ Claim(s) ____is/are objected to.
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* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
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Application/Control Number: 16/682,854 Page 2
Art Unit: 2476

Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103 (a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 2, 6-8, 12-14, 18-20, and 24 are rejected under
pre-AIA 35 U.S.C. 103(a) as being unpatentable over Ishii JP
2005-346319 (for translation see US 20070265017) in view of
Matthews US 20020077151, Choi US 20040022213, and Shin US

20040170132, and Jeong US 20050058103.

Regarding claims 1, 7, 13, and 19, Ishii teaches a user
equipment (UE) comprising:

a receiver and processor are configured to receive resource
allocation information associated with an uplink physical

control channel (uplink control channel, [0207]), wherein the
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uplink physical control channel and a physical uplink shared
channel / PUSCH have different resources;

a transmitter and the processor are configured to send,
over the physical uplink shared channel, data in assigned time
intervals (uplink control channel can be one of two types, a
channel to be time-multiplexed with physical uplink shared
channel PUSCH and a channel to be frequency-multiplexed with it,

[0207]) .

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel
/ PUSCH, the reference is silent on the transmitter and
processor are further configured, in a time interval that it is
not sending information over the physical uplink shared channel,
to send the uplink physical signal based on the received
resource allocation information. The Examiner interprets this
limitation to be dynamically allocating the time slots for
transmitting the uplink physical control channel and a
physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews teaches dynamically allocating control channels on

uplink time slots (control channels dynamically allocated

on uplink and downlink frequencies, time slots and code
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channels, [0074]) based on received resource allocation
information transmitted from the network (primary base station
subsystem provides principle interface between base station
controller and radio network, commands from base station
controller interface used to configure primary base station,
frequency, time slot and code channel allocation are based on
commands received through the base station controller interface,

[00847]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the
transmitter and processor are further configured, in a time
interval that it is not sending information over the physical
uplink shared channel, to send the uplink physical signal based
on the received resource allocation information, as suggested
by Matthews. This modification would benefit the system

by efficiently using bandwidth.

The combination is silent on wherein the uplink physical
signal i1s used to determine channel conditions by a base
station; and

the receiver and the processor are further configured to

receive, on a downlink control channel, control information,
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wherein the control information is based on the determined
channel conditions.

Choi teaches wherein the uplink physical signal is used to
determine channel conditions by a base station; and

the receiver and the processor are further configured to
receive, on a downlink control channel, control information,
wherein the control information is based on the determined
channel conditions (It is possible to estimate a variation rate
of a RIINININNNNINNNR by determining a Doppler frequency using

PR SRR

: : R O
a pilot signal of an RIIIIEIIIEHTITTTETTTTT T

(UL DPCCH) or an HS-DPCCH signal received from a UE, [0126],

: : R :
Upon receiving a 2NN channel signal, a UE must measure

channel quality (CQ) of the received YNNNNNWNW channel signal,
and report the measured channel quality to a Node B. The Node B
then receives the channel quality information from the UE,
determines an MCS level of an HS-DSCH over which data is
actually transmitted to the UE according to the received channel
quality information, and creates transport format and resource
related information (TFRI), i.e., HS-DSCH X\ information,
[00107]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by the

uplink physical signal is used to determine channel conditions

by a base station; and the receiver and the processor are
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further configured to receive, on a downlink control channel,
control information, wherein the control information is based on
the determined channel conditions, as shown by Choi. This
modification would benefit the system by providing a means for
the UEs to receive control information based on the current

channel conditions.

Although Ishii teaches a downlink physical control channel
(HS-PDSCH, [0079], PDSCH, [0207], the reference is silent on
wherein physical control channels are transmitted with other
physical channels in a plurality of predetermined time slots in
a downlink frame, wherein other time slots of the downlink frame
do not include a physical control channel.

Shin teaches wherein physical control channels are
transmitted with other physical channels in a plurality of
predetermined time slots in a downlink frame, wherein other time
slots of the downlink frame do not include a physical control
channel (fig. 1, [0019, 0022]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
wherein physical control channels are transmitted with other
physical channels in a plurality of predetermined time slots in
a downlink frame, wherein other time slots of the downlink frame

do not include a physical control channel, as shown by Shin.
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This modification would benefit the system by simultaneously

transmit the PDSCH and beacon.

The combination is silent on the physical control channels
are transmitted in a same time slot with other physical channels
in a plurality of predetermined time slots in a downlink frame.

Jeong teaches the physical control channels are transmitted
in a same time slot with other physical channels in a plurality
of predetermined time slots in a downlink frame (When one UE
occupies all physical channels in one downlink Hililiiinlnlbbmt
T T Y 211 physical channels in one downlink
time slot, [0035]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by the
physical control channels are transmitted in a same time slot
with other physical channels in a plurality of predetermined
time slots in a downlink frame, as shown by Jeong. This
modification would benefit the system since using a single time

slot to transmit information for a plurality of physical

channels is an efficient use of the time slots.
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Regarding claims 2, 8, 14, and 20, the processor is further
configured to receive data on a physical downlink shared channel

(Ishii: PDSCH, [0207]).

Regarding claims 6, 12, 18, and 24, in the time interval
that the uplink physical signal is sent by the UE, a plurality
of UEs each transmit on respective uplink physical control
channels in the time interval (Ishii: (uplink control channel
can be one of two types, a channel to be time-multiplexed with
physical uplink shared channel PUSCH and a channel to be

frequency-multiplexed with it, [0207]).

4, Claims 3, 9, 15, and 21 are rejected under pre-AIA 35
U.S5.C. 103 (a) as being unpatentable over the combination as
applied to claim 1 above, and further in view of Malkamaki US

20020172208.

The combination is silent on the downlink control channel
and the physical downlink shared channel are time multiplexed.

Malkamaki teaches the downlink control channel and the
physical downlink shared channel are time multiplexed (The

shared control channel could be sent as a separate code

IPR2025-00221 Exhibit 2009 Page 57 of 492



Application/Control Number: 16/682,854 Page 9
Art Unit: 2476

channel (i.e. it could be code multiplexed) or could be sent
using the same code channels as the HS-PDSCH (i.e. it could be
ftime multiplexed with the HS-PDSCH, [0008]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Malkamaki. This
modification would benefit the system by since time multiplexing

allows for an efficient use of system resources.

5. Claims 4, 5, 10, 11, 16, 17, 22, and 23 rejected under pre-
ATIA 35 U.S.C. 103(a) as being unpatentable over the combination
as applied to claim 1 above, and further in view of Anderson US

20080144600.

Regarding claims 4, 10, 16, and 22, although Ishii teaches
PLCCH, the reference is silent on the receiver and processor is
further configured to receive, on the physical control channel,
power control information.

Anderson teaches the receiver and processor is further
configured to receive, on the physical control channel, power
control information (PLCCH implemented for communication of TPC
and SS data, transmission comprising TPC and SS data bits for

plurality of UEs, [0131]).
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Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the receiver and processor is further configured to receive, on
the physical control channel, power control information, as
shown by Anderson. This modification would benefit the system by
providing an proven, reliable method for sending power control

information.

Regarding claims 5, 11, 17, and 23, the physical control
channel includes power control information for a plurality of
UEs using different bits (Anderson: PLCCH implemented for
communication of TPC and SS data, transmission comprising TPC

and SS data bits for plurality of UEs, [0131]).

Conclusion

6. Any inguiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F 8:00-4:30.

Examiner interviews are available via telephone, in-person,
and video conferencing using a USPTO supplied web-based

collaboration tool. To schedule an interview, applicant is
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encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on 571-272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have
questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If
you would like assistance from a USPTO Customer Service
Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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Application | +e00 854 Filing 1 9191113 Docket Number | o, \)sen213316 At 1 oa76
Number Date (if applicable) Unit

First Named Paul Howard Examiner Ronald B. Abelson

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
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The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 220493

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b}(2); (2) furnishing of the information
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information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may
be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to
the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Intellectual Ventures II LLC

Application No.: 16/682,854

Confirmation No.: 1678

Filed: November 13, 2019

For: COMMUNICATIONS IN A WIRELESS
NETWORK

2476
Ronald B. Abelson

Group:

Examiner:

Our File:
Date:

IPW2-USCN213316
October 1, 2020

RESPONSE PURSUANT TO 37 C.F.R. § 1.114

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This Response is being timely filed in response to the Final Office Action

(hereinafter “FOA”) dated July 1, 2020. A Request for Continued Examination (RCE)

is filed concurrently herewith.

Please amend the application without prejudice or disclaimer as follows:
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Amendments to the Claims:

This listing of the claims will replace all prior versions of the claims in the
application:

1. (Currently Amended) A user equipment (UE) comprising:

a receiver and a processor are configured to receive resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a transmitter and the processor are configured to send, over the physical
uplink shared channel, data in assigned time intervals;

the transmitter and the processor are further configured, in a time interval
that it is not sending information over the physical uplink shared channel, to send
the uplink physical signal based on the received resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by a base
station; and

the receiver and the processor are further configured to receive, on a physical
control channel, control information, wherein the control information is based on the
determined channel conditions, wherein physical control channels are transmitted in

a same time slot with other physical channels in a plurality of predetermined time

slots in a downlink frame, wherein other time slots of the downlink frame do not

include a physical control channel.
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2. (Original) The UE of claim 1, wherein the receiver and the processor are

further configured to receive data on a physical downlink shared channel.

3. (Previously Presented) The UE of claim 2, wherein the physical control

channel and the physical downlink shared channel are time multiplexed.

4. (Previously Presented) The UE of claim 1, wherein the receiver and the

processor are further configured to receive, on the physical control channel, power

control information.

5. (Previously Presented) The UE of claim 4, wherein the physical control

channel includes power control information for a plurality of UEs using different bits.

6. (Original) The UE of claim 1, wherein in the time interval that the uplink

physical signal is sent by the UE, a plurality of UEs each transmit on respective

uplink physical control channels in the time interval.

7. (Currently Amended) A network device comprising:
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a transmitter and a processor are configured to transmit resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a receiver and the processor are further configured to receive, over the physical
uplink shared channel, data in assigned time intervals;

the receiver and the processor are further configured, in a time interval that it
is not receiving information over the physical uplink shared channel, to receive the
uplink physical signal based on the transmitted resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by the
network device; and

the transmitter and the processor are further configured to transmit, on a
physical control channel, control information, wherein the control information is
based on the determined channel conditions, wherein physical control channels are

transmitted in a same time slot with other physical channels in a plurality of

predetermined time slots in a downlink frame, wherein other time slots of the

downlink frame do not include a physical control channel.

8. (Original) The network device of claim 7, wherein the transmitter and the

processor are further configured to transmit data on a physical downlink shared

channel.
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9. (Previously Presented) The network device of claim 8, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.

10. (Previously Presented) The network device of claim 7, wherein the
transmitter and the processor are further configured to transmit, on the physical

control channel, power control information.

11. (Previously Presented) The network device of claim 10, wherein the
physical control channel includes power control information for a plurality of UEs

using different bits.

12. (Original) The network device of claim 7, wherein in the time interval that
the uplink physical signal is received by the network device, signals are received on

other uplink physical control channels in the time interval from a plurality of UEs.

13. (Currently Amended) A method performed by user equipment (UE), the
method comprising:

receiving resource allocation information associated with an uplink physical
signal, wherein the uplink physical signal and a physical uplink shared channel have

different resources;
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sending, over the physical uplink shared channel, data in assigned time
intervals;

sending, in a time interval that it is not sending information over the physical
uplink shared channel, the uplink physical signal based on the received resource
allocation information, wherein the uplink physical signal is used to determine
channel conditions by a base station; and

receiving, on a physical control channel, control information, wherein the
control information is based on the determined channel conditions, wherein physical

control channels are transmitted in a same time slot with other physical channels in

a plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel.

14. (Original) The method of claim 13 further comprising receiving data on a

physical downlink shared channel.

15. (Previously Presented) The method of claim 14, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.

16. (Previously Presented) The method of claim 13 further comprising

receiving, on the physical control channel, power control information.
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17. (Previously Presented) The method of claim 16, wherein the physical
control channel includes power control information for a plurality of UEs using

different bits.

18. (Original) The method of claim 13, wherein in the time interval that the
uplink physical signal is sent by the UE, a plurality of UEs each transmit on

respective uplink physical control channels in the time interval.

19. (Currently Amended) A method performed by a network device, the method
comprising:

transmitting resource allocation information associated with an uplink
physical signal, wherein the uplink physical signal and a physical uplink shared
channel have different resources;

receiving, over the physical uplink shared channel, data in assigned time
intervals;

receiving, in a time interval that it is not receiving information over the
physical uplink shared channel, the uplink physical signal based on the transmitted
resource allocation information, wherein the uplink physical signal is used to
determine channel conditions by the network device; and

transmitting, on a physical control channel, control information, wherein the

control information is based on the determined channel conditions, wherein physical

7
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control channels are transmitted in a same time slot with other physical channels in

a plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel.

20. (Original) The method of claim 19 further comprising transmitting data on

a physical downlink shared channel.

21. (Previously Presented) The method of claim 20, wherein the physical

control channel and the physical downlink shared channel are time multiplexed.

22. (Previously Presented) The method of claim 19 further comprising

transmitting, on the physical control channel, power control information.

23. (Previously Presented) The method of claim 22, wherein the physical
control channel includes power control information for a plurality of UEs using

different bits.

24. (Original) The method of claim 19, wherein in the time interval that the

uplink physical signal is received by the network device, signals are received on other

uplink physical control channels in the time interval from a plurality of UEs.
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REMARKS/ARGUMENTS

After the foregoing Amendment, claims 1-24 are currently pending in this
application. Claims 1, 7, 13, and 19 are amended.

Support for the amendments can be found in at least paragraph [0034] and
FIG 2 shown below of the U.S. Patent Publication 2020/0083952 A1l. No new matter
has been added.

Applicant respectfully requests the entry of the amendments and

reconsideration of the application in view of the amendments and the remarks below.

Claim Rejections - 35 U.S.C. § 103

Claims 1, 2,6, 7, 8, 12, 13, 14, 18, 19, 20, and 24 are rejected under pre-AIA 35
U.S.C. §103(a) as being unpatentable over JP Publication No. 2005-346319 (for
translation US 2007-0265017) to Ishii et al. (hereinafter “Ishii”) in view of U.S.
Publication No. 2002-0077151 to Matthews (hereinafter “Matthews”), U.S.
Publication No. 2004-0022213 to Choi (hereinafter “Choi”) and U.S. Publication No.
2004-0170132 to Shin (hereinafter “Shin”).

Applicant respectfully traverses the §103 rejections and submits that
independent claim 1 recites features not taught, suggested, or otherwise yielded by
any proper combination of the cited references. Accordingly, the Applicant submits
that the amended claims are patentable for at least the following reasons:

For example, claim 1, as amended, herein recites, in part:

9
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...wherein the control information is based on the
determined channel conditions, wherein physical control
channels are transmitted in a same time slot with other
physical channels in a plurality of predetermined time
slots in a downlink frame, wherein other time slots of the
downlink frame do not include a physical control channel.

None of the cited references teach or suggest wherein physical control channels

are transmitted in a same time slot with other physical channels in a plurality of

predetermined time slots in a downlink frame, wherein other time slots of the

downlink frame do not include a physical control channel.

Ishii discloses a call admission control device in a communication system for
transmitting a packet to a plurality of mobile stations. Further, the call admission of
a new mobile station is controlled based on at least one of a number and a ratio of
mobile stations that cannot satisfy a predetermined minimum transmission data rate
in the plurality of mobile stations. However, Ishii fails to disclose, teach, or suggest,

wherein physical control channels are transmitted in a same time slot with other

physical channels in a plurality of predetermined time slots in a downlink frame,
wherein other time slots of the downlink frame do not include a physical control
channel. Ishii discloses only transmission time intervals (T'TIs).

Matthew discloses a plurality of nanoCell base stations that provide radio
connectivity among mobile stations. Further, the plurality of nanoCell base stations
includes a plurality of transceivers that provides base station functionality via a

controller for managing the transceivers, and determining the communications
10

IPR2025-00221 Exhibit 2009 Page 82 of 492



Applicant: Intellectual Ventures II LLC
Application No.: 16/682,854

connectivity paths between base station and mobile station functions. However,
Matthew fails to disclose, teach, or suggest, wherein physical control channels are

transmitted in a same time slot with other physical channels in a plurality of

predetermined time slots in a downlink frame, wherein other time slots of the
downlink frame do not include a physical control channel.

Choi discloses an apparatus for determining channel quality indicator (CQI)
report cycles for user equipments (UEs). The Node B receives CQI information from
the UEs receiving a high-speed downlink packet access (HSDPA) service. The Node
B determines recommended CQI report cycles based on the number of UEs and the
CQI information, and transmits the determined recommended CQI report cycles to
the SRNC via the CRNC. The SRNC then determines CQI report cycles for the UEs
referring to the recommended CQI report cycles, and transmits the determined CQI
report cycles to the UEs and the Node B. However, Choi fails to disclose, teach, or

suggest, wherein physical control channels are transmitted in a same time slot with

other physical channels in a plurality of predetermined time slots in a downlink
frame, wherein other time slots of the downlink frame do not include a physical
control channel.

Shin discloses a method of determining uplink power requirements for a
transceiver in a wireless communication system that includes obtaining
measurements from a beacon signal occupying a first timeslot in a frame; obtaining

measurements from at least one additional channel having a known transmitted

11
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signal strength and occupying a second timeslot in the frame; and utilizing the
measurements to determine a path loss estimate. However, Shin fails to disclose,

teach, or suggest, wherein physical control channels are transmitted in a same time

slot with other physical channels in a plurality of predetermined time slots in a
downlink frame, wherein other time slots of the downlink frame do not include a
physical control channel. Shins discloses a dedicated timeslot. However, Shin does
not disclose that it is used by other channels.

Accordingly, Applicant’s amended independent claim 1 is patentable over the
Ishii, Matthew, Choi and Shins references, whether taken alone or in combination
with one another. Although not identical, Applicant’s amended and independent
claims 7, 13, and 19 recite features similar to Applicant’s amended independent claim
1, and are therefore patentable over the cited art of record for at least the same

reasons provided above.

Claims 3, 9, 15 and 21 are rejected under pre-AIA 35 U.S.C. §103(a) as being
unpatentable over the combination as applied to claim 1 above, and further in view
of U.S. Publication No. 2002-0172208 to Malkamaki (hereinafter “Malkamaki”).

Malkamaki discloses a HARQ process with a modification that allows in-
sequence delivery of protocol data units (PDUs) to the radio link control layer (RLC)
of the receiving wireless terminal. However, Malkamaki fails to disclose, teach, or

suggest, wherein physical control channels are transmitted in a same time slot with

other physical channels in a plurality of predetermined time slots in a downlink
12
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frame, wherein other time slots of the downlink frame do not include a physical
control channel. Therefore, Malkamaki does not cure the deficiencies of Ishii,
Matthew, Choi, and Shins. Based on the arguments presented above, withdrawal of

the 35 U.S.C. §103 rejection of claims 3, 9, 15 and 21 is respectfully requested.

Claims 4, 5, 10, 11, 16, 17, 22 and 23 are rejected under pre-AIA 35 U.S.C.
§103(a) as being unpatentable over the combination as applied to claim 1 above, and
further in view of U.S. Publication No. 2008-0144600 to Anderson (hereinafter
“Anderson”).

Anderson discloses a method of sending user equipment specific information to
a plurality of user equipment to maximize channel efficiency. However, Anderson
fails to disclose, teach, or suggest, wherein physical control channels are transmitted

in a same time slot with other physical channels in a plurality of predetermined time

slots in a downlink frame, wherein other time slots of the downlink frame do not
include a physical control channel. Therefore, Anderson does not cure the deficiencies
of Ishii, Matthew, Choi, and Shins. Based on the arguments presented above,
withdrawal of the 35 U.S.C. §103 rejection of claims 4, 5, 10, 11, 16, 17, 22 and 23 is
respectfully requested.

Claims 2-6, 8-12, 14-18, and 20-24 are dependent upon claims 1, 7, 13, and 19,
and the Applicant believes that these claims are allowable over the cited references

of record for the same reasons provided above.

13
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Based on the arguments presented above, withdrawal of the 35 U.S.C. §103
rejections of claims 1-24 is respectfully requested.
Conclusion

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing, Applicant respectfully submits that the present
application, including claims 1-24, is in condition for allowance and a notice to that

effect is respectfully requested.

Respectfully submitted,

Intellectual Ventures II LLI.C

By_/John D. Wilt/
John D. Wilt
Registration No. 76,110
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103

JDW/JMG/cmb
Enc: Request for Continued Examination (RCE)

14
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To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Jul 01, 2020 04:03:38 AM
Dear PAIR Customer:

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new
outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 CTFR 07/01/2020 IPW2-USCN213316
892 07/01/2020 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678
3624 7590 07/01/2020 | EXAMINER

VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18TH FLOOR
PHILADELPHIA, PA 19103

ABELSON, RONALD B

| ART UNIT | PAPER NUMBER
2476
| NOTIFICATION DATE | DELIVERY MODE
07/01/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eoffice @volpe-koenig.com
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Application No. Applicant(s)

16/682,854 Howard, Paul
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
RONALD B ABELSON 2476 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 6/19/20.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)l¥] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-24 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)0 The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 11/13/19 is/are: a)@ accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200620
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Application/Control Number: 16/682,854 Page 2
Art Unit: 2476

Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103 (a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 2, 6-8, 12-14, 18-20, and 24 are rejected under
pre-AIA 35 U.S.C. 103(a) as being unpatentable over Ishii JP
2005-346319 (for translation see US 20070265017) in view of
Matthews US 20020077151, Choi US 20040022213, and Shin US

20040170132.

Regarding claims 1, 7, 13, and 19, Ishii teaches a user
equipment (UE) comprising:

a receiver and processor are configured to receive resource
allocation information associated with an uplink physical

control channel (uplink control channel, [0207]), wherein the
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uplink physical control channel and a physical uplink shared
channel / PUSCH have different resources;

a transmitter and the processor are configured to send,
over the physical uplink shared channel, data in assigned time
intervals (uplink control channel can be one of two types, a
channel to be time-multiplexed with physical uplink shared
channel PUSCH and a channel to be frequency-multiplexed with it,

[0207]) .

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel
/ PUSCH, the reference is silent on the transmitter and
processor are further configured, in a time interval that it is
not sending information over the physical uplink shared channel,
to send the uplink physical signal based on the received
resource allocation information. The Examiner interprets this
limitation to be dynamically allocating the time slots for
transmitting the uplink physical control channel and a
physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews teaches dynamically allocating control channels on

uplink time slots (control channels dynamically allocated

on uplink and downlink frequencies, time slots and code
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channels, [0074]) based on received resource allocation
information transmitted from the network (primary base station
subsystem provides principle interface between base station
controller and radio network, commands from base station
controller interface used to configure primary base station,
frequency, time slot and code channel allocation are based on
commands received through the base station controller interface,

[00847]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the
transmitter and processor are further configured, in a time
interval that it is not sending information over the physical
uplink shared channel, to send the uplink physical signal based
on the received resource allocation information, as suggested
by Matthews. This modification would benefit the system

by efficiently using bandwidth.

The combination is silent on wherein the uplink physical
signal i1s used to determine channel conditions by a base
station; and

the receiver and the processor are further configured to

receive, on a downlink control channel, control information,
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wherein the control information is based on the determined
channel conditions.

Choi teaches wherein the uplink physical signal is used to
determine channel conditions by a base station; and

the receiver and the processor are further configured to
receive, on a downlink control channel, control information,
wherein the control information is based on the determined
channel conditions (It is possible to estimate a variation rate
of a RIINININNNNINNNR by determining a Doppler frequency using

PR SRR

: : R O
a pilot signal of an RIIIIEIIIEHTITTTETTTTT T

(UL DPCCH) or an HS-DPCCH signal received from a UE, [0126],

: : R :
Upon receiving a 2NN channel signal, a UE must measure

channel quality (CQ) of the received YNNNNNWNW channel signal,
and report the measured channel quality to a Node B. The Node B
then receives the channel quality information from the UE,
determines an MCS level of an HS-DSCH over which data is
actually transmitted to the UE according to the received channel
quality information, and creates transport format and resource
related information (TFRI), i.e., HS-DSCH X\ information,
[00107]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by the

uplink physical signal is used to determine channel conditions

by a base station; and the receiver and the processor are
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further configured to receive, on a downlink control channel,
control information, wherein the control information is based on
the determined channel conditions, as shown by Choi. This
modification would benefit the system by providing a means for
the UEs to receive control information based on the current

channel conditions.

Although Ishii teaches a downlink physical control channel
(HS-PDSCH, [0079], PDSCH, [0207], the reference is silent on
wherein physical control channels are transmitted with other
physical channels in a plurality of predetermined time slots in
a downlink frame, wherein other time slots of the downlink frame
do not include a physical control channel.

Shin teaches wherein physical control channels are
transmitted with other physical channels in a plurality of
predetermined time slots in a downlink frame, wherein other time
slots of the downlink frame do not include a physical control
channel (fig. 1, [0019, 0022]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
wherein physical control channels are transmitted with other
physical channels in a plurality of predetermined time slots in
a downlink frame, wherein other time slots of the downlink frame

do not include a physical control channel, as shown by Shin.
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This modification would benefit the system by simultaneously

transmit the PDSCH and beacon.

Regarding claims 2, 8, 14, and 20, the processor is further
configured to receive data on a physical downlink shared channel

(Ishii: PDSCH, [0207]).

Regarding claims 6, 12, 18, and 24, in the time interval
that the uplink physical signal is sent by the UE, a plurality
of UEs each transmit on respective uplink physical control
channels in the time interval (Ishii: (uplink control channel
can be one of two types, a channel to be time-multiplexed with
physical uplink shared channel PUSCH and a channel to be

frequency-multiplexed with it, [0207]).

4, Claims 3, 9, 15, and 21 are rejected under pre-AIA 35
U.S5.C. 103 (a) as being unpatentable over the combination as

applied to claim 1 above, and further in view of Malkamaki US

20020172208.

The combination is silent on the downlink control channel

and the physical downlink shared channel are time multiplexed.
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Malkamaki teaches the downlink control channel and the
physical downlink shared channel are time multiplexed (The
shared control channel could be sent as a separate code
channel (i.e. it could be code multiplexed) or could be sent
using the same code channels as the HS-PDSCH (i.e. it could be
ftime multiplexed with the HS-PDSCH, [0008]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Malkamaki. This
modification would benefit the system by since time multiplexing

allows for an efficient use of system resources.

5. Claims 4, 5, 10, 11, 16, 17, 22, and 23 rejected under pre-
ATIA 35 U.S.C. 103(a) as being unpatentable over the combination

as applied to claim 1 above, and further in view of Anderson US

20080144600.

Regarding claims 4, 10, 16, and 22, although Ishii teaches
PLCCH, the reference is silent on the receiver and processor is
further configured to receive, on the physical control channel,
power control information.

Anderson teaches the receiver and processor is further

configured to receive, on the physical control channel, power
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control information (PLCCH implemented for communication of TPC
and SS data, transmission comprising TPC and SS data bits for
plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the receiver and processor is further configured to receive, on
the physical control channel, power control information, as
shown by Anderson. This modification would benefit the system by
providing an proven, reliable method for sending power control

information.

Regarding claims 5, 11, 17, and 23, the physical control
channel includes power control information for a plurality of
UEs using different bits (Anderson: PLCCH implemented for
communication of TPC and SS data, transmission comprising TPC

and SS data bits for plurality of UEs, [0131]).

Conclusion

6. Applicant's amendment necessitated the new ground(s) of
rejection presented in this Office action. Accordingly, THIS
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is
reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will
expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inguiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F 8:00-4:30.

Examiner interviews are available via telephone, in-person,
and video conferencing using a USPTO supplied web-based
collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be

reached on 571-272-3795. The fax phone number for the
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organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have
questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If
you would like assistance from a USPTO Customer Service
Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 16/682,854

Confirmation No.: 1678

Filed: November 13, 2019

For: COMMUNICATIONS IN A WIRELESS
NETWORK

2476
Ronald B. Abelson

Group:

Examiner:

Our File:
Date:

IPW2-USCN213316
June 19, 2020

RESPONSE PURSUANT TO 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This Response is being timely filed in response to the Non-Final Office Action

(hereinafter “NFOA”) dated February 7, 2020 and is submitted in conjunction with

a Petition for a Two (2) Month Extension of Time.

Please amend the application without prejudice or disclaimer as follows:

6119581-1
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PTO/AIAN22 (D3-13)

Approved for use through 11/30/2020. OMB 0651-C031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to g collection of information unless it displays a valid OMB control number.

Docket Number {(Optionalh)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.138(a) | IPW2-USCN213318

Application Number Filed

16/682,854 2019-11-13

" COMMUNICATIONS IN A WIRELESS NETWORK

Art Unit Examiner

2476 Ronald B. Abelson

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for fling 2 reply in the above-identified application.

The requested exiension and fee are as foliows {check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
j One month (37 CFR 1.17(a{(1) 5200 $100 $50 3
V] Two months (37 GFR 1.17(2)2) $600 $300 $150 g 600
D Three months (37 CFR 1.17(2}3% $1.400 $700 $350 $
D Four months (37 CFR 1.17(a)4)) $2.200 $1,100 $550 $
[] Five months (37 CFR 1.17()(5) $3,000 $1.500 5750 $

r"‘ Applicant asserts smalt entity status. See 37 CFR 1.27.

[: Applicant certifies micro entity status. See 37 CFR 1.20.
! Form PTO/SBI15A or B or equivalent must either be enclosed or have been submitted previously.

L“J A check in the amount of the fee is enclosed.

E Payment by credit card, Form PTO-2038 is attached.

D The Director has already been authorized to charge fees in this application to a Deposit Account,
The Director is hereby avthorized to charge any fees which may be required, or credit any overpayment, o
Deposit Account Number 220493

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.
am the

. bep 76110

v | attorney or agent of record. Registration num

fJohn D VWAl 2020-06-19

Signature Date
John D Wikt 215.255.9187

Typed or printed name Telephone Number

NGTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirerents and certifications. Submit
muitiple forms if more than one signature is required, see below™.

l: * Total of forms are submitted.

This collection of information is required by 37 CFR 1.138(a). The information is required to obtain or retain a benefit by the public, which is to file {and by the
USPTO to process) an appilication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to
complete, including gathering, preparing, and submiiting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief information Officer,
LLS. Patent and Trademark Office, U.S. Repartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORNMS
TO THIS ADDRESS. SEND TO: Mail Step PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 {FP.L. 83-8579) requires thatl you be given certain information in connection with your
submission of the attached form related to a palent application or patent. Accordingly, pursuant {o the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(0)(2); (@)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
.S, Patent and Trademark Office is to process and/or examing your submission related {o a patent application or
patent. If you do not furnish the requested information, the U.S. Pateni and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

-~

The information on this form will be treated confidentially 1o the exdent allowed under the Freedom of
information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 5524). Records from this system of records may
be disclosed o the Depariment of Justice {0 delermine whether disclosure of these records is required by the
Freedom of Information Acl.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
{0 a court, magistrate, or adminisirative fribunal, including disclosures 1o opposing counseal in the course of
settiement negotliations.

Arecord in this system of records may be disclosed, as a routine use, {0 a Member of Congress submitling a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect {o the subject matier of the record.

Arecord in this system of records may be disclosed, as a routine use, {0 a coniracior of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act 0f 1874, as amended, pursuant {o 5 U.8.C. 552a(m).

A record related 1o an international Application filed under the Patent Cooperalion Treaty in this system of
records may be disclosed, as a routing use, {o the Infernational Bureau of the World inteliectual Property
Organization, pursuant {o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, 1o another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Alomic Energy Act (42 U.S.C.
218{c)}.

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducied by GSA as part of that agency's
responsibility 1o recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2908. Such disclosure shail be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (l.e., GSA or Commaerce) directive. Such
disclosure shall not be used {0 make delsrminations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.8.C. 151, Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminaied and which
application is referenced by either a published application, an application open 1o public inspaction or an issusd
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, Slate, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential viclation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

16682854

Filing Date:

13-Nov-2019

Title of Invention:

COMMUNICATIONS IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Paul Howard

Filer:

John D. Wilt/Caren Burgoon

Attorney Docket Number:

IPW2-USCN213316

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)
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Basic Filing:

Pages:

Claims:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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REMARKS/ARGUMENTS

After the foregoing Amendment, claims 1-24 are currently pending in this
application. Claims 1, 3, 4, 5, 7, 9, 10, 11, 13, 15, 16, 17, 19, 21, 22, and 23 are
amended.

Support for the amendments can be found in at least paragraph [0032],
[0034], [0037] and FIG 2 shown below of the U.S. Patent Publication 2020/0083952

Al. No new matter has been added.
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FIG. 2

Applicant respectfully requests the entry of the amendments and
reconsideration of the application in view of the amendments and the remarks

below.

6119581-1 -10-
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Examiner Interview

Applicant thanks the Examiner for the telephonic interview with the
Applicant's representative, Harry Vartanian, on 29 January 2020. During the

telephonic interview, Ishii, Classon and Choi references were discussed.

Claim Rejections - 35 U.S.C. § 103

Claims 1, 2, 6, 7, 8, 12, 13, 14, 18, 19, 20, and 24 are rejected under pre-AIA
35 U.S.C. §103(a) as being unpatentable over JP Publication No. 2005-346319 (for
translation US 2007-0265017) to Ishii et al. (hereinafter “Ishii”) in view of U.S.
Publication No. 2002-0077151 to Matthews (hereinafter “Matthews”) and U.S.
Publication No. 2004-0022213 to Choi (hereinafter “Choi”).

Claims 3, 9, 15 and 21 are rejected under pre-AIA 35 U.S.C. §103(a) as being
unpatentable over the combination as applied to claim 1 above, and further in view
of U.S. Publication No. 2002-0172208 to Malkamaki (hereinafter “Malkamaki”).

Claims 4, 5, 10, 11, 16, 17, 22 and 23 are rejected under pre-AIA 35 U.S.C.
§103(a) as being unpatentable over the combination as applied to claim 1 above, and
further in view of U.S. Publication No. 2008-0144600 to Anderson (hereinafter
“Anderson”).

Clamms 1, 2, 6, 7, 8, 12, 13, 14, 18, 19, 20 and 24 are rejected under pre-AIA
35 U.S.C. §103(a) as being unpatentable over U.S. Publication No. 2007-0058595 to

Classon (hereinafter “Classon”) in view of Matthews and Choi.

6119581-1 11-
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Claims 3, 9, 15 and 21 are rejected under pre-AIA 35 U.S.C. §103(a) as being
unpatentable over the combination as applied to claim 1 above, and further in view
of Malkamaki.

Claims 4, 5, 10, 11, 16, 17, 22, and 23 are rejected under pre-AIA 35 U.S.C.
§103(a) as being unpatentable over the combination as applied to claim 1 above, and
further in view of Anderson.

Although applicant respectfully disagrees with the §103 rejections, the claims
have been amended to advance prosecution. The current claims recite “wherein
physical control channels are transmitted with other physical channels in a
plurality of predetermined time slots in a downlink frame, wherein other time slots
of the downlink frame do not include a physical control channel” None of the cited
references alone or in combination disclose at least this feature of the claims.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §103

rejections of claims 1-24 is respectfully requested.

6119581-1 -19-
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Conclusion

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing, Applicant respectfully submits that the present
application, including claims 1-24, is in condition for allowance and a notice to that

effect is respectfully requested.

Respectfully submitted,

Intellectual Ventures II LLI.C

By_/John D. Wilt/
John D. Wilt
Registration No. 76,110
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103

JDW/JMG/cmb

6119581-1 13-
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Amendments to the Claims:
This listing of the claims will replace all prior versions of the claims in the
application:

1. (Currently Amended) A user equipment (UE) comprising:

a receiver and a processor are configured to receive resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a transmitter and the processor are configured to send, over the physical
uplink shared channel, data in assigned time intervals;

the transmitter and the processor are further configured, in a time interval
that it is not sending information over the physical uplink shared channel, to send
the uplink physical signal based on the received resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by a
base station; and

the receiver and the processor are further configured to receive, on a
downlink physical control channel, control information, wherein the control

information is based on the determined channel conditions, wherein physical control

channels are transmitted with other physical channels in a plurality of

predetermined time slots in a downlink frame, wherein other time slots of the

downlink frame do not include a physical control channel.

6119581-1 9.
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2. (Original) The UE of claim 1, wherein the receiver and the processor are

further configured to receive data on a physical downlink shared channel.

3. (Currently Amended) The UE of claim 2, wherein the dewsnlink physical

control channel and the physical downlink shared channel are time multiplexed.

4. (Currently Amended) The UE of claim 1, wherein the receiver and the
processor are further configured to receive, on the dewsnlink physical control

channel, power control information.

5. (Currently Amended) The UE of claim 4, wherein the doewnlink physical
control channel includes power control information for a plurality of UEs using

different bits.

6. (Original) The UE of claim 1, wherein in the time interval that the uplink

physical signal is sent by the UE, a plurality of UEs each transmit on respective

uplink physical control channels in the time interval.

7. (Currently Amended) A network device comprising:

6119581-1 3.
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a transmitter and a processor are configured to transmit resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a receiver and the processor are further configured to receive, over the
physical uplink shared channel, data in assigned time intervals;

the receiver and the processor are further configured, in a time interval that
it is not receiving information over the physical uplink shared channel, to receive
the uplink physical signal based on the transmitted resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by the
network device; and

the transmitter and the processor are further configured to transmit, on a
downlink physical control channel, control information, wherein the control

information is based on the determined channel conditions, wherein physical control

channels are transmitted with other physical channels in a plurality of

predetermined time slots in a downlink frame, wherein other time slots of the

downlink frame do not include a physical control channel.

8. (Original) The network device of claim 7, wherein the transmitter and the
processor are further configured to transmit data on a physical downlink shared

channel.

6119581-1 A-
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9. (Currently Amended) The network device of claim 8, wherein the
downhink physical control channel and the physical downlink shared channel are

time multiplexed.

10. (Currently Amended) The network device of claim 7, wherein the
transmitter and the processor are further configured to transmit, on the dewnlink

physical control channel, power control information.

11. (Currently Amended) The network device of claim 10, wherein the
downlink physical control channel includes power control information for a plurality

of UEs using different bits.

12. (Original) The network device of claim 7, wherein in the time interval
that the uplink physical signal is received by the network device, signals are
received on other uplink physical control channels in the time interval from a

plurality of UEs.

13. (Currently Amended) A method performed by user equipment (UE), the

method comprising:

6119581-1 -5-
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receiving resource allocation information associated with an uplink physical
signal, wherein the uplink physical signal and a physical uplink shared channel
have different resources;

sending, over the physical uplink shared channel, data in assigned time
intervals;

sending, in a time interval that it is not sending information over the
physical uplink shared channel, the uplink physical signal based on the received
resource allocation information, wherein the uplink physical signal is used to
determine channel conditions by a base station; and

receiving, on a dewsnhbnk physical control channel, control information,
wherein the control information is based on the determined channel conditions,

wherein physical control channels are transmitted with other physical channels in a

plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel.

14. (Original) The method of claim 13 further comprising receiving data on a

physical downlink shared channel.

15. (Currently Amended) The method of claim 14, wherein the dewnlink
physical control channel and the physical downlink shared channel are time

multiplexed.

6119581-1 6-
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16. (Currently Amended) The method of claim 13 further comprising

receiving, on the dewsnlink physical control channel, power control information.

17. (Currently Amended) The method of claim 16, wherein the dewnlink
physical control channel includes power control information for a plurality of UEs

using different bits.

18. (Original) The method of claim 13, wherein in the time interval that the
uplink physical signal is sent by the UE, a plurality of UEs each transmit on

respective uplink physical control channels in the time interval.

19. (Currently Amended) A method performed by a network device, the
method comprising:

transmitting resource allocation information associated with an uplink
physical signal, wherein the uplink physical signal and a physical uplink shared
channel have different resources;

receiving, over the physical uplink shared channel, data in assigned time
intervals;

receiving, in a time interval that it is not receiving information over the

physical uplink shared channel, the uplink physical signal based on the transmitted

6119581-1 s
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resource allocation information, wherein the uplink physical signal is used to
determine channel conditions by the network device; and

transmitting, on a dewnlnk physical control channel, control information,
wherein the control information is based on the determined channel conditions,

wherein physical control channels are transmitted with other physical channels in a

plurality of predetermined time slots in a downlink frame, wherein other time slots

of the downlink frame do not include a physical control channel.

20. (Original) The method of claim 19 further comprising transmitting data

on a physical downlink shared channel.

21. (Currently Amended) The method of claim 20, wherein the dewnlink
physical control channel and the physical downlink shared channel are time

multiplexed.

22. (Currently Amended) The method of claim 19 further comprising

transmitting, on the dewnlink physical control channel, power control information.

23. (Currently Amended) The method of claim 22, wherein the dewnlink
physical control channel includes power control information for a plurality of UEs

using different bits.

6119581-1 -8-
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24. (Original) The method of claim 19, wherein in the time interval that the
uplink physical signal is received by the network device, signals are received on

other uplink physical control channels in the time interval from a plurality of UEs.

6119581-1 9.
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To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Mar 13, 2020 04:16:19 AM
Dear PAIR Customer:

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new
outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 NTC.PUB 03/12/2020 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/682,854 11/13/2019 Paul Howard IPW2-USCN213316
CONFIRMATION NO. 1678
3624 PUBLICATION NOTICE
VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18th Floor IR I O VTR
00000011538948

PHILADELPHIA, PA 19103

Title:COMMUNICATIONS IN A WIRELESS NETWORK

Publication No.US-2020-0083952-A1
Publication Date:03/12/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Feb 07, 2020 03:35:56 AM
Dear PAIR Customer:

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new
outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 CTNF 02/07/2020 IPW2-USCN213316
INTV.SUM.EX 02/07/2020 IPW2-USCN213316
892 02/07/2020 IPW2-USCN213316
1449 02/07/2020 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678
3624 7590 02/07/2020 | A AMINGR |
VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18th Floor ABELSON, RONALD B
PHILADELPHIA, PA 19103

| ART UNIT | PAPER NUMBER |

2476
| NOTIFICATION DATE | DELIVERY MODE |
02/07/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eoffice @volpe-koenig.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/682,854 Howard, Paul
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
RONALD B ABELSON 2476 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 1/8/20, 11/13/19.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ____;therestriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-24 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)0 The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 11/13/19 is/are: a)@ accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
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Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103 (a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 2, o6, 7, 8, 12, 13, 14, 18, 19, 20, and 24 are
rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Ishii JP 2005-346319 (for translation see US 20070265017)

in view of Matthews US 20020077151 and Choi US 20040022213.

Regarding claims 1, 7, 13, and 19, Ishii teaches a user
equipment (UE) comprising:
a recelver and processor are configured to receive resource

allocation information associated with an uplink physical
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control channel (uplink control channel, [0207]), wherein the
uplink physical control channel and a physical uplink shared
channel / PUSCH have different resources;

a transmitter and the processor are configured to send,
over the physical uplink shared channel, data in assigned time
intervals (uplink control channel can be one of two types, a
channel to be time-multiplexed with physical uplink shared
channel PUSCH and a channel to be frequency-multiplexed with it,

[0207]) .

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel
/ PUSCH, the reference is silent on the transmitter and
processor are further configured, in a time interval that it is
not sending information over the physical uplink shared channel,
to send the uplink physical signal based on the received
resource allocation information. The Examiner interprets this
limitation to be dynamically allocating the time slots for
transmitting the uplink physical control channel and a
physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews teaches dynamically allocating control channels on

uplink time slots (control channels dynamically allocated

IPR2025-00221 Exhibit 2009 Page 131 of 492



Application/Control Number: 16/682,854 Page 4
Art Unit: 2476

on uplink and downlink frequencies, time slots and code
channels, [0074]) based on received resource allocation
information transmitted from the network (primary base station
subsystem provides principle interface between base station
controller and radio network, commands from base station
controller interface used to configure primary base station,
frequency, time slot and code channel allocation are based on
commands received through the base station controller interface,

[00847]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the
transmitter and processor are further configured, in a time
interval that it is not sending information over the physical
uplink shared channel, to send the uplink physical signal based
on the received resource allocation information, as suggested
by Matthews. This modification would benefit the system

by efficiently using bandwidth.

The combination is silent on wherein the uplink physical
signal i1s used to determine channel conditions by a base
station; and

the receiver and the processor are further configured to

receive, on a downlink control channel, control information,
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wherein the control information is based on the determined
channel conditions.

Choi teaches wherein the uplink physical signal is used to
determine channel conditions by a base station; and

the receiver and the processor are further configured to
receive, on a downlink control channel, control information,
wherein the control information is based on the determined
channel conditions (It is possible to estimate a variation rate
of a RIINININNNNINNNR by determining a Doppler frequency using

3
RSN S

a pilot signal of an QEHIIIHIIIHETEITET T R
(UL DPCCH) or an HS-DPCCH signal received from a UE, [0126]).
Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of xxx by the uplink
physical signal is used to determine channel conditions by
a base station; and the receiver and the processor are further
configured to receive, on a downlink control channel, control
information, wherein the control information is based on the
determined channel conditions, as shown by Choi. This
modification would benefit the system by providing a means for

the UEs to receive control information based on the current

channel conditions.
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Regarding claims 2, 8, 14, and 20, the processor is further
configured to receive data on a physical downlink shared channel

(Ishii: PDSCH, [0207]).

Regarding claims 6, 12, 18, and 24, in the time interval
that the uplink physical signal is sent by the UE, a plurality
of UEs each transmit on respective uplink physical control
channels in the time interval (Ishii: (uplink control channel
can be one of two types, a channel to be time-multiplexed with
physical uplink shared channel PUSCH and a channel to be

frequency-multiplexed with it, [0207]).

4, Claims 3, 9, 15, and 21 are rejected under pre-AIA 35
U.S5.C. 103 (a) as being unpatentable over the combination as
applied to claim 1 above, and further in view of Malkamaki US

20020172208.

The combination is silent on the downlink control channel
and the physical downlink shared channel are time multiplexed.

Malkamaki teaches the downlink control channel and the
physical downlink shared channel are time multiplexed (The

shared control channel could be sent as a separate code
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channel (i.e. it could be code multiplexed) or could be sent
using the same code channels as the HS-PDSCH (i.e. it could be
ftime multiplexed with the HS-PDSCH, [0008]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Malkamaki. This
modification would benefit the system by since time multiplexing

allows for an efficient use of system resources.

5. Claims 4, 5, 10, 11, 16, 17, 22, and 23 rejected under pre-
ATIA 35 U.S.C. 103(a) as being unpatentable over the combination
as applied to claim 1 above, and further in view of Anderson US

20080144600.

Regarding claims 4, 10, 16, and 22, although Ishii teaches
PLCCH, the reference is silent on the receiver and processor is
further configured to receive, on the downlink control channel,
power control information.

Anderson teaches the receiver and processor is further
configured to receive, on the downlink control channel, power
control information (PLCCH implemented for communication of TPC
and SS data, transmission comprising TPC and SS data bits for

plurality of UEs, [0131]).
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Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the receiver and processor is further configured to receive, on
the downlink control channel, power control information, as
shown by Anderson. This modification would benefit the system by
providing an proven, reliable method for sending power control

information.

Regarding claims 5, 11, 17, and 23, Anderson
(PLCCH implemented for communication of TPC and SS data,
transmission comprising TPC and SS data bits for plurality of

UEs, [0131]).

6. Claims 1, 2, o6, 7, 8, 12, 13, 14, 18, 19, 20, and 24 are
rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Classon US 20070058595 in view of Matthews US 20020077151

and Choi US 20040022213.

Regarding claims 1, 7, 13, and 19, Classon teaches a user
equipment (UE) comprising:
a receilver and processor are configured to receive resource

allocation information associated with an uplink physical
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control channel, wherein the uplink physical control channel and
a physical uplink shared channel;

a transmitter and the processor are configured to send,
over the physical uplink shared channel, data in assigned time
intervals (uplink transmissions, control channels time

multiplexed with shared data channel, [0040]).

Although Classon teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel,
the reference is silent on the transmitter and processor are
further configured, in a time interval that it is not
sending information over the physical uplink shared channel, to
send the uplink physical signal based on the received resource
allocation information. The Examiner interprets this limitation
to be dynamically allocating the time slots for transmitting the
uplink physical control channel and a
physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews teaches dynamically allocating control channels on
uplink time slots (control channels dynamically allocated
on uplink and downlink frequencies, time slots and code
channels, [0074]) based on received resource allocation

information transmitted from the network (primary base station
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subsystem provides principle interface between base station
controller and radio network, commands from base station
controller interface used to configure primary base station,
frequency, time slot and code channel allocation are based on
commands received through the base station controller interface,

[00847]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the
transmitter and processor are further configured, in a time
interval that it is not sending information over the physical
uplink shared channel, to send the uplink physical signal based
on the received resource allocation information, as suggested
by Matthews. This modification would benefit the system

by efficiently using bandwidth.

The combination is silent on wherein the uplink physical
signal i1s used to determine channel conditions by a base
station; and

the receiver and the processor are further configured to
receive, on a downlink control channel, control information,
wherein the control information is based on the determined

channel conditions.
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Choi teaches wherein the uplink physical signal is used to
determine channel conditions by a base station; and

the receiver and the processor are further configured to
receive, on a downlink control channel, control information,
wherein the control information is based on the determined
channel conditions (It is possible to estimate a variation rate
of a RMIIINIMNRENENNNY by determining a Doppler frequency using
(UL DPCCH) or an HS-DPCCH signal received from a UE, [0126]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of xxx by the uplink
physical signal is used to determine channel conditions by
a base station; and the receiver and the processor are further
configured to receive, on a downlink control channel, control
information, wherein the control information is based on the
determined channel conditions, as shown by Choi. This
modification would benefit the system by providing a means for
the UEs to receive control information based on the current

channel conditions.

Regarding claims 2, 8, 14, and 20, the processor is further

configured to receive data on a physical downlink shared channel

(Classon: [00407).

IPR2025-00221 Exhibit 2009 Page 139 of 492



Application/Control Number: 16/682,854 Page 12
Art Unit: 2476

Regarding claims 6, 12, 18, and 24, the time interval that
the uplink physical signal is sent by the UE, a plurality of UEs
each transmit on respective uplink physical control channels in

the time interval (Classon: [00407]).

7. Claims 3, 9, 15, and 21 are rejected under pre-AIA 35
U.S5.C. 103 (a) as being unpatentable over the combination as
applied to claim 1 above, and further in view of Malkamaki US

20020172208.

The combination is silent on the downlink control channel
and the physical downlink shared channel are time multiplexed.

Malkamaki teaches the downlink control channel and the
physical downlink shared channel are time multiplexed (The
shared control channel could be sent as a separate code
channel (i.e. it could be code multiplexed) or could be sent
using the same code channels as the HS-PDSCH (i.e. it could be
time multiplexed with the HS-PDSCH, [0008]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Malkamaki. This
modification would benefit the system by since time multiplexing

allows for an efficient use of system resources.
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8. Claims 4, 5, 10, 11, 16, 17, 22, and 23 rejected under pre-
ATIA 35 U.S.C. 103(a) as being unpatentable over the combination

as applied to claim 1 above, and further in view of Anderson US

20080144600.

Regarding claims 4, 10, 16, and 22, although Ishii teaches
PLCCH, the reference is silent on the receiver and processor is
further configured to receive, on the downlink control channel,
power control information.

Anderson teaches the receiver and processor is further
configured to receive, on the downlink control channel, power
control information (PLCCH implemented for communication of TPC
and SS data, transmission comprising TPC and SS data bits for
plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the receiver and processor is further configured to receive, on
the downlink control channel, power control information, as
shown by Anderson. This modification would benefit the system by
providing an proven, reliable method for sending power control

information.
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Regarding claims 5, 11, 17, and 23, Anderson
(PLCCH implemented for communication of TPC and SS data,
transmission comprising TPC and SS data bits for plurality of

UEs, [0131]).

Conclusion

9. Any inguiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F 8:00-4:30.

Examiner interviews are available via telephone, in-person,
and video conferencing using a USPTO supplied web-based
collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on 571-272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be

obtained from the Patent Application Information Retrieval
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(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have
questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If
you would like assistance from a USPTO Customer Service
Representative or access to the automated information system,

call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Harry Vartanian/ Date (YYYY-MM-DD) 2020-01-08

Name/Print Harry Vartanian Registration Number 58,787

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
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X A certification statement is not submitted herewith.
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1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
Physical Channels and Modulation

(Release 8)

The present document has been developed within the 3' Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of 3GPP.

The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.

Specifications and reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organizational Partners' Publications Offices.
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Foreword

This Technical Specification has been produced by the 3™ Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,;
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

1 Scope

The present document describes the physical channels for evolved UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For a specific reference, subsequent revisions do not apply.

o For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document i the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 3GPP TS 36.201: "LTE Physical Layer — General Description ".

[3] 3GPP TS 36.212: "Multiplexing and channel coding".

[4] 3GPP TS 36.213: "Physical layer procedures".

[5] 3GPP TS 36.214: "Physical layer — Measurements".

[6] 3GPP TS xx.xxx: <RAN4 specification listing supported transmission bandwidths>
3GPP

IPR2025-00221 Exhibit 2009 Page 214 of 492



Release 8 6 3GPP TS 36.211 V0.2.1 (2006-11)

3 Definitions, symbols and abbreviations

Delete from the atove freading those words which ave nof applivoble.

Subhclaise mimbering depends on applicability and should be renumbered accordingéy.

3.1 Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.
Definition jormat

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

N, ]B)\%v Downlink bandwidth configuration, expressed as a number of subcarriers

N, ,‘;\LN Uplink bandwidth configuration, expressed as a number of virtual subcarriers

Nowo Number of OFDM symbols in a downlink slot

N, S‘jﬁm Number of SC-FDMA symbols in an uplink slot

N, g\‘; Resource block size in the frequency domain, expressed as a number of subcarriers

Nog Number of orthogonal two-dimensional reference signal sequences

Noprg Number of pseudo-random two-dimensional reference signal sequences

Nrx Scheduled bandwidth for uplink transmission, expressed as a number of virtual subcarriers

ky Scheduled starting frequency for uplink transmission, expressed as a virtual subcarrier number

T; Radio frame duration

Tor Slot duration

T Basic time unit

Af Subcarrier spacing

Nra Timing offset between uplink and downlink radio frames at the UE, expressed as a number of time
units 7

Nyg Length of SC-FDMA symbol excluding cyclic prefix, expressed as a number of time units 7

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:
Abbreviation formed

<ACRONYM> <Explanation>

4 Frame Structure

Downlink and uplink transmissions are organized into radio frames with 7; =307200x 7, =10 ms duration. Two radio
frame structures are supported:
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- generic frame structure, applicable to both FDD and TDD transmissions,

- alternative frame structure, applicable to TDD only.

4.1 Generic frame structure

The generic frame structure is applicable to both FDD and TDD transmissions. Each radio frame is
T; =307200x 7, =10 ms long and consists of 20 slots of length 7, =15360x T, =0.5ms , numbered from 0 to 19. A

subframe is defined as two consecutive slots where subframe / consists of slots 2/ and 2/ +1.

For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions
in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain.

For TDD, a subframe is either allocated to downlink or uplink transmission. The first subframe in a radio frame is
always allocated for downlink transmission.

One radio frame, 7, = 307200xT =10 ms
o f

One slot, 7

o= 15360xT = 6

S

97

nis

#0 #1 #2 #3 ............................... #1 8 #'E 9

One subframe

Figure 1: Generic frame structure.

4.2 Alternative frame structure

The alternative frame structure is only applicable to TDD. Each radio frame consists of two half-frames of length
Ty =153600x T = 5 ms each. The structure of each half-frame in a radio frame is identical. Each half-frame consists of
seven slots, numbered from O to 6, and three special fields, DwPTS, GP, and UpPTS.

Slot #0 and DwPTS are always reserved for downlink transmission. UpPTS and slot #1 are always reserved for uplink
transmission.

One radio frame, Tr= 307200xT,

Guard

period

Figure 2: Alternative frame structure.
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5 Downlink Physical Channels

5.1 Overview

The smallest time-frequency unit for downlink transmission is denoted a resource element and is defined in Section 5.2.

5.1.1 Physical Channels

A downlink physical channel corresponds to a set of resource elements carrying information originating from higher
layers. The following downlink physical channels are defined:

- Physical Downlink Shared Channel, PDSCH
- Physical Downlink Control Channel, PDCCH
- Common Control Physical Channel, CCPCH

The following general steps can be identified for downlink transmission on a physical channel:
- scrambling
- modulation of scrambled bits to generate complex-valued modulation symbols
- mapping of complex-valued modulation symbols to resource elements

- generation of complex-valued time-domain OFDM signal for each layer

Modulation OFDM
mapper mapper generation

---------- 1 Scrambling

Figure 3: Overview of downlink signal generation.

51.2 Physical Signals

A downlink signal corresponds to a set of resource elements used by the physical layer but does not carry information
originating from higher layers. The following downlink physical signals are defined:

- reference signal

- synchronization signal

5.2 Slot structure and physical resource elements

The transmitted signal in each slot is described by a resource grid of N ]B)&, subcarriers and N, gﬁﬂj OFDM symbols. The

resource grid and structure is illustrated in Figure 4.

In case of multi-layer transmission, there is one resource grid defined per layer. A layer is defined by a reference signal,
unique within the cell.

Each element in the resource grid for layer p is called a resource element and is uniquely identified by the index triplet
{p,k,l} where p, k and / are the indices in the layer, frequency and time domains, respectively. One, two, or four layer
transmission is supported, i.e., the index p shallfulfilp=0, pe {0,1}, and pe {0,1,2,3}, respectively. Each resource

element {p, k, !} corresponds to one complex-valued modulation symbol a,(cﬁ) where k =0,.., Npy —1 and
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1=0,.,N, gﬁﬂj —1. Modulation symbols “1(5) corresponding to resource elements not used for transmission of a

physical channel or a physical signal in a slot shall be set to zero.

One downlink stot, Ty,

~pennnnnannnnnnadi>
- Resource elemient

Wy Fd I!!

& S5
L2 R o
s @ = #

b 2 =

© g 2
2 r-

2 gz

~ o
== QL = H
30 S

P O

o)
Ngymbp OFDIM symibols
B el

Figure 4: Downlink resource grid.

The value of ND% depends on the transmission bandwidth configured in the cell and shall fulfil [72]< N D% < 2048

The set of allowed values for N5y is given by [6]. Note that the value of Ngy does not include the DC subcarrier.

The number of OFDM symbols per slot, N, gﬁﬂj , depends on the subcarrier spacing A/ and the cyclic prefix length

configured by higher layers and is given by Table 1.

Table 1: Number of OFDM symbols per slot.

N,
Configuration symb

Generic frame structure | Alternative frame structure

Normal cyclic prefix Af =15kHz 7 9
Af =15kHz 6 8
Extended cyclic prefix
Af =7.5kHz 3 4
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A resource block is defined as W, gﬁﬂj consecutive OFDM symbols in the time domain and Np =12 consecutive

subcarriers in the frequency domain. A resource block thus consists of Nory, x N Tesource elements.

5.3 Physical Downlink Shared Channel

5.3.1 Scrambling

The block of bits b(n) , with the indexing starting at 77 =0, to be transmitted on the physical downlink shared channel
shall be scrambled prior to modulation, resulting in a block of scrambled bits ¢(n).

53.2 Modulation

The block of scrambled bits c(2) shall be modulated as described in Section 7, resulting in a block of complex-valued
modulation symbols d (n) . Table 2 specifies the modulation mappings applicable for the physical downlink shared
channel.

Table 2: PDSCH modulation schemes

Physical channel | Modulation schemes
PDSCH QPSK, 16QAM, 64QAM

5.3.3 Physical resource mapping

The block of modulation symbols d (n) shall be mapped to resource elements {k,/} not used for other purposes in
increasing order of first the index & and then the index /.

54 Physical Downlink Control Channel

7.

», downlink scheduling

2f will be needed.

Depending on future decizions. there may he ni contrel clionnels, e.g., paging indi

coptrol, wpdink schedufing congrcl, ebo. fn that caze, o separate subsecticn: per control ¢l

5.4.1 Scrambling

The block of bits b(n) , with the indexing starting at 7 = 0, to be transmitted on the physical downlink control channel
shall be scrambled prior to modulation, resulting in a block of scrambled bits ¢(n).

542 Modulation

The block of scrambled bits c(rz) channel shall be modulated as described in Section 7, resulting in a block of complex-
valued modulation symbols d (n) . Table 3 specifies the modulation mappings applicable for the physical downlink
shared channel.

Table 3: PDCCH modulation schemes

Physical channel | Modulation schemes
PDCCH

543 Physical resource mapping

The block of modulation symbols d (n) shall be mapped to the first / OFDM symbols in a subframe, where / <3 .
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5.5 Common Control Physical Channel

5.5.1 Scrambling

The block of bits b(n) , with the indexing starting at 77 =0, to be transmitted on the common control physical channel
shall be scrambled prior to modulation, resulting in a block of scrambled bits ¢(n).

552 Modulation

The block of scrambled bits c(2) shall be modulated as described in Section 7, resulting in a sequence block of
complex-valued modulation symbols d (n) . Table 4 specifies the modulation mappings applicable for the common
control physical channel.

Table 4: CCPCH modulation schemes

Physical channel | Modulation schemes
CCPCH QPSK

553 Physical resource mapping

The CCPCH is transmitted on 72 active subcarriers, centred around the DC subcarrier. The block of complex-valued
modulation symbols d (n) shall be mapped to the resource elements {k,/} not reserved for reference signal

transmission. The mapping of d (n) to resource elements shall be in increasing order of first the index 4 and then the
index /.

5.6 Reference signal

There is one reference signal transmitted per layer. The number of layers equals 1, 2, or 4.

5.6.1 Sequence generation
The two-dimensional reference signal sequence r,, ,, is generated as the symbol-by-symbol product #,, = r,fii x pIRS

m,n
of a two-dimensional orthogonal sequence r,,? i and a two-dimensional pseudo-random sequence r,EIZS .

There are Ng =3 different two-dimensional orthogonal sequences and Nppg =[170] different two-dimensional
pseudo-random sequences. Each cell identity corresponds to a unique combination of one orthogonal sequence and one
pseudo-random sequence, thus allowing for N g x Npgpg = [510] unique cell identities.

56.1.1 Orthogonal sequence generation

The two-dimensional orthogonal sequence shall be generated according to

oS _

Foom =Smn» =01 and m=0]1.. N, -1
NDL
where N, = NR];W/Z is the number of resource elements used for the reference signal in the OFDM symbol. The
BW

quantity s, , is the entry at the 7.th row and the #:th column of the matrix S, , defined as

i=012

N, -
=5 repetitions
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where
11 1 e/47r/3 1 e/27r/3
Se=I1 1| § =¥ 1 | 5= 1
11 e/47r/3 e/27r/3 e/27r/3 e/47r/3

for orthogonal sequence 0, 1, and 2, respectively. Which orthogonal sequence to use is configured by higher layers.

56.1.2 Pseudo-random sequence generation

5.6.2 Physical resource mapping

The two-dimensional reference signal sequence #,, ,, shall be mapped to complex-valued modulation symbols a,(:}) for

n

each layer p according to

a/(ff;l) = rm '3
where
k = 6m+ (g +x(:))mod6
; 0 n=0
| Ngm -3 n=1
and

DL
m=01,.., ]\;BBW
NBW/2

0,.,1 forp=01
n=
0 forp=23

The variable g defines a shift in the frequency domain for the different reference signals and is given by
(0+3n)mod6 for p=0
3 (3+3n mod6 forp=1
7= 1 forp=2

2 forp=3

The variable 7 € {0,1} represents the slot number within a radio frame.

Resource elements {%,/}used for reference signal transmission on any of the layers shall not be used for any
transmission on any other layer.

Figures 5, 6, and 7 illustrate the resource elements used for reference symbol transmission.
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R Ry
R, R,
Ay

%
& o
R, R,
£ S
RE RZ
B B

bl R, By R,

=0 I=6i1=0 i =6

aven-numbered slots odd-numpered siots

Figure 5. Mapping of downlink reference signals (generic frame structure, normal cyclic prefix).

R R
Ry R,
Ay
Ry R
R, R,
R R, R
Ry R,
Ry R
RZ FE RZ
1=5{/=0 : =5
even-numbered sivts { odd-numbered slots

Figure 6. Mapping of downlink reference signals (generic frame structure, extended cyclic prefix).
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13 R,
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Figure 7. Mapping of downlink reference signals (alternative frame structure, normal cyclic prefix).

5.7 Synchronization signals

5.71 Primary synchronization signal
5711 Sequence generation

571.2 Physical resource mapping

The primary synchronization signal is transmitted on 72 active subcarriers, centred around the DC subcarrier. The
primary synchronization signal d(n) shall be mapped to the resource elements according to

NDL
ar, =d(n), k:n—36+%, n=0,.771

where /= [TBD] . The primary synchronization signal is only transmitted in slot [TBD].

5.7.2 Secondary synchronization signal
5.7.21 Sequence generation

5722 Physical resource mapping

The secondary synchronization signal is transmitted on 72 active subcarriers, centred around the DC subcarrier. The
secondary synchronization signal d (n) shall be mapped to the resource elements according to

NDL
a,, = d(m), k:m—36+%, m=0,.,71
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where / = [TBD] . The secondary synchronization signal is transmitted in and only in slots where the primary
synchronization signal is transmitted.

5.8 OFDM signal generation

The OFDM symbols in a slot shall be transmitted in increasing order of /. The time-continuous signal s}p ) (t) on layer
» in OFDM symbol / in a downlink slot is defined by

a4 P yeir) VE5 2] JELIS
s ()= 2 al(f’))z'e " 2 al(c{i))l.e "
e={nBhn] =

for 0<t<(Np, + N)<7, where kO =k +|NB% /2| and k) =k +|NE5 [2|-1.

Tables 5 and 6 list the value of N¢p, that shall be used for the generic and alternative frame structure, respectively.
Note that different OFDM symbols within a slot may have different cyclic prefix lengths.

Table 5: OFDM parameters for the generic frame structure.

Configuration Cyclic prefix length
Nepy

160 for /=0

144 for [=1,...,6

Af =15kHz 512 for /=0,..,5

Af=75kHz | 1024 for /[=0,...,2

Normal cyclic prefix Af =15kHz

Extended cyclic prefix

Table 6: OFDM parameters for the alternative frame structure.

Configuration Cyclic prefix length
Nepy

Normal cyclic prefix Af =15kHz 224 for 1=0,....8
Af =15kHz | 512 for /=0,...,7
Af =75kHz | 1024 for /=0,..,3

Extended cyclic prefix

5.9 Modulation and upconversion

Modulation and upconversion to the carrier frequency of the complex-valued OFDM signal for each layer is shown in
Figure 8. The filtering required prior to transmission is defined by the requirements in [6].
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cos{wi}
Re{s(p)(t)} ‘/L
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Figure 8: Downlink modulation.

6 Uplink Physical Channels

6.1 Overview

The smallest resource unit for uplink transmissions is denoted a resource element, defined in section 6.2.

6.1.1 Physical Channels

An uplink physical channel corresponds to a set of resource elements carrying information originating from higher
layers. The following uplink physical channels are defined:

- Physical Uplink Shared Channel, PUSCH
- Physical Uplink Control Channel, PUCCH

The following general steps can be identified for uplink transmission on a physical channel:
- scrambling
- modulation of scrambled bits to generate complex-valued modulation symbols
- mapping of complex-valued modulation symbols to resource elements

- generation of complex-valued time-domain SC-FDMA signal for each layer

« . Modulation SC-FDMA SC-IDMA
et Setambling A I
© mapper mapper signal e

Figure 9: Overview of uplink signal generation.

6.1.2 Physical Signals

An uplink signal is used by the physical layer but does not carry information originating from higher layers. The
following uplink physical signals are defined:

- reference signal

- random access preamble
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6.2 Slot structure and physical resources

The transmitted signal in each slot is described by the contents of N, S‘;ﬁlb SC-FDMA symbols, numbered from 0

to N, S‘;ﬁlb —1. Each SC-FDMA symbol carries multiple complex-valued modulation symbols «, ; where  is the time

index within SC-FDMA symbol /. SC-FDMA symbol 1 and Ny, —2 are denoted short SC-FDMA symbols, used to
carry the uplink demodulation reference signal, while the remaining SC-FDMA symbols are denoted long SC-FDMA
symbols. The uplink slot structure is illustrated in Figure 10.

The number of SC-FDMA symbols in a slot depends on the cyclic prefix length configured by higher layers and is
given in Table 7.

One uplink sict, 7,

B— Modulation symbol g, yu
N

Figure 10: Uplink slot format.

Table 7: Number of SC-FDMA symbols per slot.

VUL
Configuration symb
Generic frame structure | Alternative frame structure
Normal cyclic prefix 8 10
Extended cyclic prefix 7 9

6.3 Physical Uplink Shared Channel

The physical uplink shared channel is defined by one subframe and the parameters Ny and &, , used in the generation
of the SC-FDMA signal. The variables Ny and k;, determining the transmission bandwidth and the frequency
hopping pattern, respectively, are under control of the uplink scheduler. and may vary on a per-subframe basis.

6.3.1 Scrambling

The block of bits b(n) , with the indexing starting at 77 =0, to be transmitted on the physical uplink shared channel shall
be scrambled with a UE-specific scrambling sequence prior to modulation, resulting in a block of scrambled bits c(n)

6.3.2 Modulation

The block of scrambled bits c(2) shall be modulated as described in Section 7, resulting in a block of complex-valued
modulation symbols d (n) . Table 8 specifies the modulation mappings applicable for the physical uplink shared
channel.
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Table 8: Uplink modulation schemes

Physical channel | Modulation schemes
PUSCH QPSK, 16QAM

6.3.3 Mapping to physical resources

Each long SC-FDMA symbol / in a slot consists of Ny complex-valued symbols @, ; where # =0,...,Nrx -1 and

leP.2,.,N S‘;‘Lnb —3,Nsly]ﬁlb —1}. The block of modulation symbols d(iz) shall be mapped to the complex-valued

symbols a,,; in SC-FDMA symbol / according to

d(I'x Nox +u) for the first slot in a subframe
Gt = d()' + N —2|x Ny +u)  for the second slot in a subframe
where
/ if /=0
I'=41-1 if2<I<NJh -2
1-2 ifI=Ngh -1
6.4 Reference signal

Two types of uplink reference signals are supported:
- demodulation reference signal, associated with transmission of uplink data and/or control signalling

- sounding reference signal, not associated with uplink data transmission
6.4.1 Demodulation reference signal
6.4.1.1 Sequence generation

6.4.1.2 Mapping to physical resources

The demodulation reference signal is mapped to short SC-FDMA symbols. The same value of %, as for the PUSCH
transmitted in the long SC-FDMA symbols in the subframe shall be used.

6.4.2 Sounding reference signal
6.4.2.1 Sequence generation

6.4.2.2 Mapping to physical resources

The sounding reference signal is mapped to a long SC-FDMA symbol. The bandwidth and location in frequency of the
sounding reference signal is provided by higher layers.

6.5 Physical Uplink Control Channel

The physical uplink control channel, PUCCH, carries uplink control information. The PUCCH is never transmitted
simultaneously with the PUSCH.
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6.5.1 Scrambling

The block of bits b(n) , with the indexing starting at 7 = 0, to be transmitted on the physical uplink control channel
shall be scrambled with a UE-specific scrambling sequence prior to modulation, resulting in a block of scrambled bits

Coﬂ.
6.5.2 Modulation

The block of scrambled bits c(2) shall be modulated as described in Section 7, resulting in a block of complex-valued
modulation symbols ¢ (n) .

6.5.3 Mapping to physical resources

The PUCCH shall be transmitted on a reserved frequency region in the uplink. Mapping of modulation symbols for the
physical uplink control channel is illustrated in Figure 11.

freguency

1 ms subframe pair

Figure 11: Physical uplink control channel

6.6 <Control channel 2>

6.7 SC-FDMA signal generation

This section does not apply to random access preamble transmission.

The SC-FDMA symbols in a slot shall be transmitted in increasing order of / . The time-continuous signal s; (t) in SC-
FDMA symbol / in an uplink slot is defined by

N -1 N -1 ek M(FN@ T.)

Sz(f): z z ay-e A -e] Nt

k=0 u=0
for 0<f < (Nep, + Ny Jx T .

The frequency hopping pattern used for uplink transmission is determined by the function f (ko ) where k, is given by
the scheduling decision.

Tables 9 and 10 list the values of N¢p,; and N4 that shall be used for the generic and alternative frame structure,
respectively. Note that different blocks within a slot may have different cyclic prefix lengths.

For the alternative frame structure, note that the last part of each slot is not transmitted.
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Table 9: SC-FDMA parameters for the generic frame structure

Normal cyclic prefix Extended cyclic prefix
| NEw <72 | T2< Npw <144 | 144 < NZ
Nepy | Ng Nepy Ny Nepy | Ng Nepy Ny

0| 240 | 2048 184 2048 156 | 2048 432 2048
| 1] 1024 1024 1024 1024

2
[ 3] 2048
I 112 2048 120 2048 124 2048 440
| 5 | 1024
| 6 | 1024 1024 1024 2048

7 2048 2048 2048

Table 10: SC-FDMA parameters for the alternative frame structure

Normal cyclic prefix Extended cyclic prefix

;| NBy <300 | 300<NBw | Npw <300 | 300<New

NCP,I Nd NCP,I Nd NCP,I Nd NCP,I Nd
0| 320 | 2048 | 224 | 2048 | 560 | 2048 | 472 | 2048
1 1024 1024 1024 1024
2
3
4 2048 2048

5 1o | 2048 | o, | 2048 | 423 456
6
7 1024 1024
8 1024 1024 2048 2048
9 2048 2048
6.8 Physical layer random access

6.8.1 Overview

The physical layer random access preamble structure for the generic frame structure is illustrated in Figure 12. The
preamble sequence occupies Tppg = 0.8 ms and the cyclic prefix occupies 7p =0.1ms, resulting in a guard period of

Tor =0.1ms in case one subframe is reserved for random access. The bandwidth of the random access preamble is
1.08 MHz. Higher layer signalling controls in which subframes random access preamble transmission is allowed.

3LT2A0xT

cP I Freamble §

Ter Yore Ter

Figure 12: Random access preamble format (generic frame structure).

6.8.2 Sequence generation

The random access preambles are generated from Zadoff-Chu sequences with zero correlation zone, ZC-ZCZ, generated
from one or several root Zadoff-Chu sequences. There are 64 different random access preambles in a cell.

The u: th root Zadoff-Chu sequence is defined by x, (1) = exp(~ jmm[n + l]/K ). From the « : th toot Zadoff-Chu

sequence, /m—1 additional random access preambles with zero correlation zone are obtained by cyclic shifts of
multiples of | K/m |.
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6.8.3 Mapping to physical resources

6.9 Modulation and upconversion

Modulation and upconversion to the carrier frequency of the complex-valued SC-FDMA signal for each layer is shown
in Figure 13. The filtering required prior to transmission is defined by the requirements in [6].

cos{ml}

Re{s(p)(t)} ®
sPm |, L I
Split Filtering >
)
~sin{ot)
Figure 13: Uplink modulation.

7 Modulation mapper

The modulation mapper takes binary digits, O or 1, as input and produces complex-valued modulation symbols, x=/+70,
as output.

7.1 QPSK

In case of QPSK modulation, pairs of bits, b(n),b(n+1) , are mapped to complex-valued modulation symbols x=/+jQ
according to Table 11.

Table 11: QPSK modulation mapping

b(n),b(n+1) / Q
00 Y2 | 2
01 N2 | -1/V2
10 -2 | 2
1 N2 | <2

7.2 16QAM

In case of 16QAM modulation, quadruplets of bits, b(7),b(r+1),b(n+2),b(n+3), are mapped to complex-valued
modulation symbols x=/+jQ according to Table 12.
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Table 12: 16QAM modulation mapping

b(n),b(n+1),b(n+2),b(n+3) / Q
0000 /410 | 1410
0001 /10 | 3/d10
0010 3o | 1o
0011 V10 | 3410
0100 /10 | -1/¥10
0101 /10 | -3/410
0110 310 | -1/410
0111 3o | -3/
1000 -1/¥10 | 1/Vho
1001 -1/10 | 3/410
1010 -3/¥10 | 1/V10
1011 -3/410 | 3/40
1100 -1/3h0 | -1/¥ho
1101 ~1/¥10 | =3/10
1110 -3/410 | —1/ho
111 -3/¥10 | -3/+10

7.3 64QAM

In case of 64QAM modulation, hextuplets of bits, b(#),b(rn+1),b(n+2),b(n+3),b(n+4),b(n+5), are mapped to
complex-valued modulation symbols x=/+jQ according to Table 13.
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Table 13: 64QAM modulation mapping

B(r),b(n+1),b(n+2),b (n+3),b (n+4),b(n+5) 1] Q B(r),b(n+1),b(n+2),b(n+3),b(n+4),b(n+5) ] Q
000000 N2 | 3R 100000 -3V | 3R
000001 Ve | e 100001 3N | Ve
000010 N2 | 3 100010 NI TN )
000011 N2 | Ve 100011 —Ne2 | Ve
000100 V2 | sl 100100 “3fNa2 | s/e
000101 N2 | 1Ne 100101 -3V | 1Ne2
000110 N2 | siVa2 100110 ~Ne2 | s/Ne
000111 N2 | 7/ 100111 12 | 1/
001000 s/a2 | 3/da2 101000 -s/a2 | 3/Va2
001001 sz | Va2 101001 -5/ | e
001010 N2 | 3/ 101010 -2 | 3fNe
001011 e | e 101011 1N | e
001100 sz | s/Ne 101100 -5/ | s/
001101 s/lNa2 | 7/Va2 101101 —s/da2 | /a2
001110 N2 | s/ 101110 -7V | sl
001111 1IN | 1n 101111 12 | a2
010000 YN | -3Ne 110000 -3fda2 | -3Ne
010001 YV | -1l 110001 -3V | -1V
010010 N2 | -3/ 110010 ~ N2 | -3/a
010011 N2 | —ifVa2 110011 —Ne2 | -V
010100 Va2 | -s/in 110100 -3fNa2 | -s/in
010101 Va2 | -7/ 110101 -3fNa2 | -7/
010110 N2 | -s/Va2 110110 ~N2 | -5/
010111 Na2 | -7/ 110111 —Na2 | -7/
011000 siVa | -3/ 111000 —5/da2 | -3/da2
011001 sV | -V 111001 -5/ | -1V
011010 742 | -3/ 111010 —7/Va2 | —3/Na
011011 1IN | —1/a2 111011 12 | -2
011100 siVa | -5/ 111100 —5/Na2 | —5/a2
011101 sl | -7/ 111101 -s5/Ja2 | —7/J42
011110 1IN | -5/ 111110 ~1/d82 | -5/
011111 1z | -7z 11111 -8 | -7/e2
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8 Timing

Transmission of the uplink radio frame number ; from the UE shall start Ny, x7; time units before the start of the
corresponding downlink radio frame at the UE. Note that not all slots in a radio frame may be transmitted. One example

hereof is TDD, where only a subset of the slots in a radio frame is transmitted.

Downdink radio frame #/

Oplink radio frame #/

N XT

Figure 14: Uplink-downlink timing relation
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Foreword
This Technical Specification has been produced by the 3™ Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,;
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This claise is optional. I 1v exists, it is afways the second unruimbered clouse.
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1 Scope

The present document specifies the coding, multiplexing and mapping to physical channels for E-UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

[1] 3GPP TS 21.103
[2] 3GPP TS LTE.302, L1 services
[3] 3GPP TS LTE.321, MAC
[4] 3GPP TS 36.211, Physical Channels and Modulation
3 Definitions, symbols and abbreviations

Delete from the above heading these words which ave 110t applicable.

Subclanse numbering depends on applicability and should be renumbered accordingly.
& 73 ; 2

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Definstion fovmuat

Y

<defined tevm>: <definriicn>.

3.2 Symbols

For the purposes of the present document, the following symbols apply:
Syimbod forsiot

<symbol> <Explanation>

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905 [x].

Abbreviation format

<ACRONYM> <Explanation>

4 Mapping to Physical Channels
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4.1 Uplink

Table 4.1-1 specifies the mapping of uplink shared transport channel and related control information to physical
channels as well as the set of possible resource allocations available for each physical channel.

Table 4.1-1
TrCH / Control information Physical Channel
Uplink shared channel Physical Uplink Shared Channel
<control data> <physical control channel>

4.2 Downlink

Table 4.2.1 specifies the mapping of downlink shared transport channel and related control information to physical
channels as well as the set of possible resource allocations available for each physical channel.

Table 4.2-1
TrCH / Control information Physical Channel
Downlink shared channel Physical Downlink Shared Channel
Broadcast channel
Paging channel Physical Downlink Shared Channel
MBMS channel
<control data> <physical control channel>
5 Channel Coding and Interleaving

nrerlecving of transport blodks aud conirod bits veceived from frigher lovers.

of channe! coding &

5.1 Generic procedures

£

Captiives coding procedures whicl ave used for move than one channel'control.

5.1.1 CRC

iiid A it ey e
Inpuit x hits, outeut y bits.

51.2 Channel Coding

RS IaTe
Rpive

S A Lo

%

3GPP

IPR2025-00221 Exhibit 2009

. { Deleted: Input x bits, output y bits

- Formatted: Bl

Page 239 of 492



3GPP TS 36.212 V0.2.1 (2006-11)

Release 8

Normal

Formatted

Convolutional coding

5.1.21

: Highlight

o

Formatted

> G, = 561 (octal)

753 (octal)

> G, =

_ l _ Output 0

Lagh N 74

[D—~{DI-~{D}—{D}-

»
-

Y
D
>0

Laglh N 74

~(D]

) 4
»D
>

) 4
a

Ll N 74

Lagh N 74

"*—+[o}+[0]

(a) Rate 1/2 convolutional coder

T 3§ 3
Q Q Q
o o o
S @ St
S w > © S~
a2y Z2ua 2
2 o e = o
o0 00O 00
A A A
"\J
P A
»D A
A
Y
"\J
=5 A
A
D
Ll N 74
A
-0
> A
o A
D
LN 7
A
-0
> '
A
"\J
»D A
0 A
A b
=D A
A

Input

(b) Rate 1/3 convolutional coder
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Turbo coding

51.22

Turbo coder

51221

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent

encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder

is illustrated in figure [x].
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The transfer function of the 8-state constituent code for PCCC is:

o= | 1,52

&o(D)

where
g(D)=1+D'+D’,
a@=1+D+D°

The initial value of the shift registers of the 8-state constituent encoders shall be all zeros when starting to encode the
input bits.

Output from the Turbo coder is
X1, 21, 21, X2, 22, 2, > Xk, 7 2

where x), x,, ..., xg are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z,, z,, ..., zx and z';, Z'5, ..., z'x are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by x';, x5, ..., X'k, and these bits are to be input to the
second 8-state constituent encoder.

1st constituent encoder

o]

Input Qutput
Turbo code

internal interleaver .
2nd constituent encoder B
Qutput

XL‘ o] ‘@:T

Figure [x]: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

Input

51222 Trellis termination for Turbo coder

Trellis termination is performed by taking the tail bits from the shift register feedback after all information bits are
encoded. Tail bits are padded after the encoding of information bits.

The first three tail bits shall be used to terminate the first constituent encoder (upper switch of figure [x] in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure [x] in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

] ] ] ] ] ]
XK+15 ZK+1s XE+2, ZK+25 XE+3, ZK+3, X KH1, 2 K+1s X K42, Z K42, X K43, Z K45
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51223 Turbo code internal interleaver

[]

5.1.3 Rate Matching

Input x hits, output y bits
51.4 Channel interleaving

Input x Bits, output v bits

52 Uplink Shared Channel & Control

igule

5.2.1 Uplink Shared Channel

5211 CRC Attachment

Input a bits, output b bits

5212 Code Block Segmentation
Input b bits, ontpui © hits

5213 Channel coding

Tnpuet ¢ biis, owtpud d bits

5214 HARQ functionality

Input & bits, ontpui e hits

5215 Physical Resource Segmentation
Segmentation per resource block

Input e bits, output [ hits

5216 Channel Interleaving

{nput 7 hits, cutput g biis

522 Coding for Control Y

Figire and coding chain description for Confrel ¥

53 Downlink Shared Channel & Control

Figure
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53.1 Downlink Shared Channel

53141 CRC Attachment

Input a bits, output b bits

5312 Code Block Segmentation
Input b Bits, onipui © hits

5313 Channel coding

Input ¢ bits, ouspui  bits

5314 HARQ functionality

Input & bits, ontpui e hits

5315 Physical Resource Segmentation
Segmentation per resource block

Input e bits, output [ hits

5316 Channel Interleaving

{nput [ bits, cutput g bits

53.2 Coding for Control X

Figire and coding chain description for Confrol X
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1 Scope

The present document specifies and establishes the characteristics of the physicals layer procedures in the FDD and
TDD modes of [Evolved UTRA].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For a specific reference, subsequent revisions do not apply.

o For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document
(including a GSM document), a non-specific reference implicitly refers to the latest version of that document in
the same Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2] 3GPP TS 36.201: "LTE Physical Layer — General Description ".
[3] 3GPP TS 36.211: "Physical channels and modulation”.
[4] 3GPP TS 36.212: "Multiplexing and channel coding".
[5] 3GPP TS 36.214: "Physical layer — Measurements".
3 Definitions, symbols, and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format
<defined serm>. <definition >

example: text used to clarify abstract rules by applying them literally.

3.2 Symbols

For the purposes of the present document, the following symbols apply:
Symibol format

<symbol> <Explanation>
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3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905 [1].

ACK Acknowledgement
BCH Broadcast Channel
CQIl Channel Quality Indicator
CRC Cyclic Redundancy Check
DL Downlink
DTX Discontinnous Transmission
NACK Negative Acknowledgement
QoS Quality of Service
RS Reference Signal
SIR Signal-to-Interference Ratio
SINR Signal to Interference plus Noise Ratio
TTI Transmission Time Interval
UE User Equipment
UL Uplink
4 Synchronisation procedures
41 Cell search
411 Initial Cell search

412 Non-initial Cell search

4.4 Timing synchronisation
441 Synchronisation primitives
442 Radio link monitoring

443 Inter-cell synchronisation

{For example, for cell sites with 2 multicast physical channel]

444 Transmission timing adjustments
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5 Power control

5.1 Uplink power control

51.1 Physical uplink shared channel
51.1.1 UE behaviour

511.2 eNodeB behaviour

51.2 Physical uplink shared control channel
51.2.1 UE behaviour

51.2.2 eNodeB behaviour

5.2 Downlink power allocation

{The assumptions g UE can make on how power s distributed between subearriers in the same OFDM syvinbol. Any
restrictions on how total power is distributed between the subcarrers of different downlink channcls in the same OFDM
symhol. For example, do common reference syntbols Tve priority to seceive a cortain fraction of total power m order to
achisve a certain reguired or arpetad fransmut power pet subcaier level before other channels are allocated power?
When and bow often can commmon reference chawnel power be changed?)

521 eNodeB behaviour

522 Downlink channel subcarrier transmit power offset

{Definition of and restricions on the suhearnier transnst power offset for cach downdink chaunel type]
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6 Random access procedure

6.1 Physical random access procedure
6.1.1 Timing

6.1.1.1 Synchronized

6.1.1.2 Unsynchronized

6.1.2 Power Control

6.1.3 Sequence selection

7 Physical downlink shared channel related procedures

7.1. UE procedure for receiving physical downlink shared
channel

{For peraisient and non-persistent acheduling, Inchudes pertinent aspects of downlink HARQ procednre and link
adaptation procedure inclading any related sigralled parameters 1o elNodeR and UE, ACK/NACK or (O mpeittion
procedure, eNodeR ACE/NACE detection procedure, handbog of mwltiple HARD prosesses for MM, et}

7.2 UE procedure for reporting channel quality indication (CQI)

{inchudes OO reporting needed fo support frequency domarn schedubing at eNodeR ) COI bin bandwidih, selection of
T MOS, repetition, 2fC]

7.2.1 Channel quality indicator (CQI) definition

{Includes defimdtion of COT nformation reeded for frequency donwmin scheduling, may define different CQT MO5]

7.3 UE procedure for reporting MIMO feedback (MF)

7.3.1 MIMO feedback (MF) definition
{..

8 Physical uplink shared channel related procedures
8.1 eNodeB procedure for receiving physical uplink shared
channel

{For persistent and vorepersistent scheduling, ncludes pertinent aspects of nplink HARQ and lnk adaptabon procedae
mchuding any related signadled parameters 16 eNodel3 and UL, repetition, SR procedure, and any opbok eeference signal
segquence assignment procedure]
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8.2 UE sounding procedure

8.2.1 Sounding definition

8.3 UE procedure for ACK/NACK detection

9 Physical shared control channel procedures

9.1 eNodeB procedure for physical uplink shared control
channel assignment

9.2 UE procedure for determining physical uplink shared control
channel assighment

fachudes determnmug ACE/NACK, U0, 5¥ physical uplink shared control channe] assiguments which maybe
wmphicitly based on downlink L 1/L2 contrel channel assignments or explicitly sigmalled]

9.3 eNodeB procedure for physical downlink shared control
channel assignment

finclades UL ACK/NACK assigument, L1/L2 control channel assignment for persistent and non-persistent scheduling,
possible control channel MCS assignment, control channel assignment when UE in differcnt sleep modes]

9.4 UE procedure for determining physical downlink shared
control channel assignment

fuchides UL ACK/NACK physical downbink shared control chaunel assigproent detemvignation by UE, L1/L2 control
channel assignment determination by UE for persistont and non-persistent scheduling, determination of DL control
channe] MC5, detegnining L1/1.2 control sigralling for Paging, controd chaneel deternunation 1n different sleep modes]
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Foreword

This Technical Specification has been produced by the 3™ Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version X.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document provides an overview and overall description of the E-UTRAN radio interface protocol
architecture. Details of the radio interface protocols will be specified in companion specifications of the 36 series.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For a specific reference, subsequent revisions do not apply.

o For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: “Vocabulary for 3GPP Specifications™.

[2] 3GPP TR 25.913: “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-
UTRAN)”

2] 3GPP TS 36.201: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;,
General description”.

3] 3GPP TS 36.211 Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation

[4] 3GPP TS 36.212 Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding

[5] 3GPP TS 36.213 Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures

[6] 3GPP TS 36.214 Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;,
Measurements

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.
Carrier frequency: center frequency of the cell.

MBMS-dedicated cell: cell dedicated to MBMS transmission.

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Unicast/MBMS-mixed cell: cell supporting both unicast and MBMS transmissions.
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3.2 Symbols

For the purposes of the present document, the following symbols apply:

Symbad jormat

<symbol>

<Explanation>

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

TR 21.905 [1].

ACK
ACLR
aGwW
AM
ARQ
AS
BCCH
BCH
C/1
CAZAC
CMC
CP
C-plane
CQI
CRC
DCCH
DL
DRX
DTCH
DTX
e¢NB
EPC
E-UTRA
E-UTRAN
FDD
FDM
GERAN
GNSS
GSM
HARQ
HO
HSDPA
ICIC

P

LB
LCR
LTE
MAC
MBMS
MCCH
MCS
MIMO
MME
MTCH
NACK
NAS
OFDM

IPR2025-00221

Acknowledgement

Adjacent Channel Leakage Ratio
Access Gateway

Acknowledge Mode

Automatic Repeat Request

Access Stratum

Broadcast Control Channel
Broadcast Channel
Carrier-to-Interference Power Ratio
Constant Amplitude Zero Auto-Correlation
Connection Mobility Control

Cyclic Prefix

Control Plane

Channel Quality Indicator

Cyclic Redundancy Check
Dedicated Control Channel
Downlink

Discontinnous Reception

Dedicated Traffic Channel
Discontinnous Transmission
E-UTRAN NodeB

Evolved Packet Core

Evolved UTRA

Evolved UTRAN

Frequency Division Duplex
Frequency Division Multiplexing
GSM EDGE Radio Access Network
Global Navigation Satellite System
Global System for Mobile communication
Hybrid ARQ

Handover

High Speed Downlink Packet Access
Inter-Cell Interference Coordination
Internet Protocol

Load Balancing

Low Chip Rate

Long Term Evolution

Medium Access Control
Multimedia Broadcast Multicast Service
Multicast Control Channel
Modulation and Coding Scheme
Multiple Input Multiple Output
Mobility Management Entity
MBMS Traffic Channel
Non-Acknowledgement
Non-Access Stratum

Orthogonal Frequency Division Multiplexing
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OFDMA Orthogonal Frequency Division Multiple Access
PA Power Amplifier
PAPR Peak-to-Average Power Ratio
PCCH Paging Control Channel
PDCP Packet Data Convergence Protocol
PDU Packet Data Unit
PHY Physical layer
PLMN Public Land Mobile Network
PRB Physical Resource Block
PSC Packet Scheduling
QAM Quadrature Amplitude Modulation
QoS Quality of Service
RAC Radio Admission Control
RACH Random Access Channel
RAT Radio Access Technology
RB Radio Bearer
RBC Radio Bearer Control
RF Radio Frequency
RLC Radio Link Control
RNL Radio Network Layer
ROHC Robust Header Compression
RRC Radio Resource Control
RRM Radio Resource Management
RU Resource Unit
S1-C S1-Control plane
S1-U S1-User plane
SAE System Architecture Evolution
SAP Service Access Point
SC-FDMA Single Carrier — Frequency Division Multiple Access
SCH Synchronization Channel
SDMA Spatial Division Multiple Access
SDU Service Data Unit
SFN Single Frequency Network
TA Tracking Area
B Transport Block
TCP Transmission Control Protocol
TDD Time Division Duplex
™ Transparent Mode
TNL Transport Network Layer
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UM Un-acknowledge Mode
UMTS Universal Mobile Telecommunication System
UPE User Plane Entity
U-plane User plane
UTRA Universal Terrestrial Radio Access
UTRAN Universal Terrestrial Radio Access Network
VRB Virtual Resource Block
X2-C X2-Control plane
X2-U X2-User plane

4 Overall architecture

The E-UTRAN consists of eNBs, providing the E-UTRA user plane (RLC/MAC/PHY) and control plane (RRC)
protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The
eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core) more specifically to the MME
(Mobility Management Entity) and the UPE (User Plane Entity). The S1 interface supports a many-to-many relation
between MMEs/UPEs and eNBs. The S1 interface supports a functional split between the MME and the UPE.
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NOTE: Some parts of the functional split between MME and UPE remain FFS.

There exists an X2 interface between the eNBs that need to communicate with each other. For exceptional cases (e.g.
inter-PLMN handover), LTE ACTIVE inter-eNB mobility is supported by means of MME/UPE relocation via the S1
interface.

The EUTRAN architecture is illustrated in Figure 4 below.

E-UTRAN

—_/

Figure 4: Overall Architecture

4.1 Functional Split

The eNB hosts the following functions;

- Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection
Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

- Selection of an MME at UE attachment;
NOTE: itis assumed, that at UE attachment, firstly the MME is involved, i.e. actually the MME is selected.
- Routing of User Plane data towards UPE;
NOTE: itis FFS which node actually establishes the User Plane tunnel.
NOTE: itis FFS whether User Plane tunnel establishment takes place together with the RRC activation.
- Scheduling and transmission of paging messages (originated from the MME);
- Scheduling and transmission of broadcast information (originated from the MME or O&M);
- Measurement and measurement reporting configuration for mobility and scheduling.
The MME/UPE hosts the following functions:

Note:

- Distribution of paging messages to the eNBs;
NOTE: This function is assumed to reside in the MME.

- Security control,
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- IP header compression and encryption of user data streams;
NOTE: This function is assumed to reside in the UPE.

- Termination of U-plane packets for paging reasons;
NOTE: This function is assumed to reside in the UPE.

- Switching of U-plane for support of UE mobility;

- Idle state mobility control,

NOTE: This function is assumed to reside in the MME.

- SAE bearer control,

- Ciphering and integrity protection of NAS signalling.

This is summarized on the figure below where yellow boxes depict the logical nodes, white boxes depict the functional
entities of the control plane and blue boxes depict the radio protocol layers.

NOTE: itis assumed that a logical E-UTRAN node in addition to the eNB is not needed for RRM purposes.
Moreover, due to the different usage of inter-cell RRM functionalities, each inter-cell RRM functionality
should be considered separately in order to assess whether it should be handled in a centralised manner or
in a distributed manner.

NOTE: MBMS related functions in E-UTRAN are described separately in subclause 14.

eNB

Inter Cell RRM

Connection
Mobility Cont.

RB Control

Radio
Admission
Control

eNB
Measurement
Configuration &
Provision

Dynamic
Resource
Allocation

(Scheduler) N

H MME

RSN,

3 UPE

E-UTRAN aGw N\

PO S

Sxnaee

Figure 4.1: Functional Split between E-UTRAN and EPC
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S1 Interface
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Radio Protocol architecture
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In this subclause, the radio protocol architecture of E-UTRAN is given for the user plane and the control plane.

4.3.1

User plane

The figure below shows the protocol stack for the user-plane, where:

- RLC and MAC sublayers (terminated in eNB on the network side) perform the functions listed in subclause 6,
e.g. scheduling, ARQ and HARQ);

- PDCP sublayer (terminated in UPE on the network side) performs for the user plane the functions listed in
subclause 6, e.g. header compression, integrity protection (FFS) and ciphering.

NOTE:

432

The figure below shows the protocol stack for the control-plane, where:

even though the PDCP sublayer belongs to the EPC and not to E-UTRAN, it is still described in this

specification.

UPE

UE eNB
RLC |« » RLC
MAC |« »  MAC
PHY |« >  PHY

> PDCP

Figure 4.3.1: User-plane protocol stack

Control plane

- RLC and MAC sublayers (terminated in eNB on the network side) perform the same functions as for the user

plane;

- RRC (terminated in eNB on the network side) performs the functions listed in subclause 7, e.g.:

- Broadcast;

- Paging;

- RRC connection management;

- RB control,

- Mobility functions;

- UE measurement reporting and control.

- PDCP sublayer (terminated in MME on the network side) performs for the control plane the functions listed in
subclause 6, e.g. integrity protection and ciphering;

IPR2025-00221
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NOTE: as for the user plane, even though the PDCP sublayer belongs to the EPC and not to E-UTRAN, it is still
described in this specification for completeness.
- NAS control protocol (terminated in MME on the network side) performs among other things:
- SAE bearer management;
- Authentication;
- LTE IDLE mobility handling;
- Paging origination in LTE IDLE;
- Security control for the signalling between MME and UE, and between UPE and UE.

NOTE: the NAS control protocol is not covered by the scope of this TS and is only mentioned for information.

I B MME
NAS |« »  NAS
PDCP >  PDCP
RRC [« > RRC
RLC |« » RLC
MAC >  MAC
PHY |« >  PHY

Figure 4.3.2: Control-plane protocol stack
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5

5.1

5.1.1
5.1.1.1
5.1.1.1.1
51.1.2
5.1.1.2.1
5.1.1.2.2
5.1.1.2.3
51.13
51.1.4
5.1.2
5.1.2.1
51.2.2
5123

51.2.4

513

5.2

5.2.1
52.1.1
5212
5.2.1.2.1
5.2.1.2.2

52123
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Physical Layer for E-UTRA

Downlink Transmission Scheme

Basic transmission scheme based on OFDMA

Basic parameters
Modulation scheme

Multiplexing including reference-signal structure
Downlink data multiplexing
Downlink reference-signal structure
Downlink L1/L2 Control Signalling

MIMO and Transmit Diversity

MBMS

Physical layer procedure

Scheduling

Link adaptation

Cell search

Inter-cell interference mitigation

Physical layer measurements

Uplink Transmission Scheme

Basic transmission scheme
Modulation scheme
Multiplexing including reference signal structure
Uplink data multiplexing
Uplink reference-signal structure

Multiplexing of L1/L2 control signalling
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52124 Uplink L1/L2 Control Signalling
5213 MIMO

5214 Power De-rating Reduction

522 Physical channel procedure

52.21 Random access procedure
5222 Scheduling

5223 Link adaptation

5224 Power control

5225 Uplink timing control

The timing advance is a signal derived from the time synchronisation of the UL sequence and sent by the eNB to the
UE which the UE uses to advance its timings of transmissions to the eNB so as to compensate for propagation delay and
thus time align the transmissions from different UEs with the receiver window of the eNB. By avoiding the overlapping
of uplink transmissions, timing advance allows time domain multiplexing in the uplink.

5226 Inter-cell interference mitigation

523 Physical layer measurements

5.3 Transport Channels

The physical layer offers information transfer services to MAC and higher layers. The physical layer transport services
are described by #ow and with what characteristics data are transferred over the radio interface. An adequate term for
this is “Transport Channel”.

NOTE: This should be clearly separated from the classification of what is transported, which relates to the
concept of logical channels at MAC sublayer.

Downlink transport channel types are:

1. Broadcast Channel (BCH) characterised by:
- fixed, pre-defined transport format;
- requirement to be broadcast in the entire coverage area of the cell.

2. Downlink Shared Channel (DL-SCH) characterised by:
- support for HARQ;
- support for dynamic link adaptation by varying the modulation, coding and transmit power;
- possibility to be broadcast in the entire cell;
- possibility to use beamforming;
- support for both dynamic and semi-static resource allocation;

- support for UE discontinuous reception (DRX) to enable UE power saving;
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- support for MBMS transmission (FFS).
NOTE: the possibility to use slow power control depends on the physical layer.
3. Paging Channel (PCH) characterised by:

- support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the
network to the UE);

- requirement to be broadcast in the entire coverage area of the cell;
- mapped to physical resources which can be used dynamically also for traffic/other control channels.
4. Multicast Channel (MCH) characterised by:
- requirement to be broadcast in the entire coverage area of the cell;
- support for SFN combining of MBMS transmission on multiple cells;
- support for semi-static resource allocation e.g. with a time frame of a long cyclic prefix.
Uplink transport channel types are:
1. Uplink Shared Channel (UL-SCH) characterised by:
- possibility to use beamforming; (likely no impact on specifications)
- support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;
- support for HARQ;
- support for both dynamic and semi-static resource allocation.
NOTE: the possibility to use uplink synchronisation and timing advance depend on the physical layer.
It is FFS, whether a RACH is included. If yes, it would be characterised by the following attributes:
2. Random Access Channel(s) (RACH) characterised by:
- limited control information;
- collision risk;

NOTE: the possibility to use open loop power control depends on the physical layer solution.

5.4 E-UTRA physical layer model

The E-UTRA physical-layer model captures those characteristics of the E-UTRA physical-layer that are relevant from
the point-of-view of higher layers. More specifically, the physical-layer model captures:

- The structure of higher-layer data being passed down to or up from the physical layer;
- The means by which higher layers can configure the physical layer;

- The different indications (error indications, channel-quality indications, etc.) that are provided by the physical
layer to higher layers;

- Other (non-transport-channel-based) higher-layer peer-to-peer signalling supported by the physical layer.
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5.4.1 Physical-layer model of E-UTRA transport channels

5411 Downlink-Shared Channel

The DL-SCH physical-layer model is described based on the corresponding DL-SCH physical-layer-processing chain,
see Figure 5.4.1.1. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are
configurable by higher layers, are highlighted in blue on the figure.

- Higher-layer data passed to/from the physical layer

- N (at least up to two) transport blocks of dynamic size delivered to the physical layer once every TTL.
- CRC and transport-block-error indication

- Transport-block-error indication delivered to higher layers.
- FEC and rate matching

- Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and
resource assignment;

- Physical layer model support of HARQ: in case of Incremental Redundancy, the corresponding Layer 2
Hybrid-ARQ process controls what redundancy version is to be used for the physical layer transmission for
each TTL

- Interleaving
- No control of interleaving by higher layers.
- Data modulation
- Modulation scheme is decided by MAC Scheduler (QPSK, 16QAM and 64 QAM).
- Mapping to resource blocks
- L2-controlled resource assignment.
- Physical-layer processing Step 6: Multi-antenna processing

- MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available
number of antenna ports.

- Support for Hybrid-ARQ-related signalling
The model of Figure 5.4.1.1 also captures:

- Transport via physical layer of Hybrid-ARQ related information (exact info is FFS) associated with the DL-
SCH, to the peer HARQ process at the receiver side;

- Transport via physical layer of corresponding HARQ acknowledgements to DL-SCH transmitter side.

NOTE: The signalling of transport-format and resource-allocation is not captured in the physical-layer model. At
the transmitter side, this information can be directly derived from the configuration of the physical layer.
The physical layer then transports this information over the radio interface to its peer physical layer,
presumably multiplexed in one way or another with the HARQ-related information. On the receiver side,
this information is, in contrast to the HARQ-related information, used directly within the physical layer
for DL-SCH demodulation, decoding etc., without passing through higher layers.
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Figure 5.4.1.1: DL-SCH physical-layer model
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assignrent

5412 Broadcast Channel

The BCH transport channel is characterized by a fixed pre-defined transport format. The BCH physical-layer model is
described based on the corresponding BCH physical-layer-processing chain, see Figure 5.4.1.2;

- Higher-layer data passed to/from the physical layer

- A single (fixed-size) transport block per TTIL.
- CRC and transport-block-error indication

- Transport-block-error indication delivered to higher layers.
- FEC and rate matching

- Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and
resource assignment;

- No BCH Hybrid ARQ, i.e. no higher-layer control of redundancy version.
- Interleaving
- No control of interleaving by higher layers.
- Data modulation
- Fixed modulation scheme (QPSK), i.e. not higher-layer control.
- Mapping to resource blocks
- Fixed pre-determined transport format and resource allocation, i.e. no higher-layer control.
- Physical-layer processing Step 6: Multi-antenna processing

- Fixed pre-determined processing, i.e. no higher-layer control.

- Support for Hybrid-ARQ-related signalling
- No Hybrid ARQ.
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Node B UE

Error
Single Transpor! blocks iﬂdicfficn
{fixed size 3) ; i

QFSK ondy

Figure 5.4.1.2: BCH physical-layer model

5413 Paging Channel

The PCH physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see
Figure 5.4.1.3. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are
configurable by higher layers, are highlighted in blue on the figure.

- Higher-layer data passed to/from the physical layer

- A single transport block per TTL
- CRC and transport-block-error indication

- Transport-block-error indication delivered to higher layers.
- FEC and rate matching

- Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and
resource assignment;

- No PCH Hybrid ARQ, i.e. no higher-layer control of redundancy version.
- Interleaving
- No control of interleaving by higher layers.
- Data modulation
- Modulation scheme is decided by MAC Scheduler.
- Mapping to resource blocks
- L2 controlled resource assignment;
- Possible support of dynamic transport format and resource allocation.
- Physical-layer processing Step 6: Multi-antenna processing

- MAC Scheduler partly configures mapping from assigned resource blocks to the available number of antenna
ports.

IPR2025-00221 Exhibit 2009 Page 274 of 492
3GPP



Release 8 21 3GPP TS 36.300 V0.3.1 (2006-11)

- Support for Hybrid-ARQ-related signalling
No Hybrid ARQ.
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Figure 5.4.1.3: PCH physical-layer model

5414 Multicast Channel

The MCH is characterized by the support for multi-cell reception at the UE (a.k.a. “SFN” transmission). This implies
that only semi-static configuration of the MCH transport format and resource assignment is possible. The MCH
physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see Figure 5.4.1.4.
Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher
layers, are highlighted in blue.

- Higher-layer data passed to/from the physical layer

- N (at least up to 2) transport blocks delivered to physical layer once every TTL
- CRC and transport-block-error indication

- Transport-block-error indication delivered to higher layers.
- FEC and rate matching

- Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and
resource assignment;

- No MCH Hybrid ARQ, i.c. no higher-layer control of redundancy version.
- Interleaving
- No control of interleaving by higher layers.
- Data modulation
- Modulation scheme is decided by MAC Scheduler.
- Mapping to resource blocks
- L2 controlled semi—static resource assignment.
- Physical-layer processing Step 6: Multi-antenna processing
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- MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available

number of antenna ports.
- Support for Hybrid-ARQ-related signalling

- No Hybrid ARQ.
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Figure 5.4.1.4: MCH physical-layer model

5415 Uplink Shared Channel

UE
Esvor

indications
4

S

MMM IR
S

The UL-SCH physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see
Figure 5.4.1.5. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are
configurable by higher layers, are highlighted in blue. It should be noted that, in case UL-SCH, the scheduling decision
is at least partly made at the network side. The uplink transmission control in the UE then configures the uplink
physical-layer processing, based on uplink transport-format and resource-assignment information received on the

downlink.

- Higher-layer data passed to/from the physical layer

- N (N may be limited to one) transport blocks of dynamic size delivered to the physical layer once every TTL

- CRC and transport-block-error indication

- Transport-block-error indication delivered to higher layers.

- FEC and rate matching

- Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and

resource assignment;

- Physical layer model support of HARQ: in case of Incremental Redundancy, the corresponding Layer 2
Hybrid-ARQ process controls what redundancy version is to be used for the physical layer transmission for

each TTL
- Interleaving
- No control of interleaving by higher layers.

- Data modulation
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- Modulation scheme is decided by MAC Scheduler (at least QPSK and 16QAM).

- Mapping to resource blocks

- L2-controlled resource assignment.

- Physical-layer processing Step 6: Multi-antenna processing

- MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available
number of antenna ports.

- Support for Hybrid-ARQ-related signalling

The model of Figure 5.4.1.5 also captures

- Transport via physical layer of Hybrid-ARQ related information (exact info is FFS) associated with the UL-
SCH, to the peer HARQ process at the receiver side;

- Transport via physical layer of corresponding HARQ acknowledgements to UL-SCH transmitter side.
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Figure 5.4.1.5: UL-SCH physical-layer model

Random-access Channel

Physical-layer indications

In addition to decoded transport blocks, the physical layer also provides higher layers with different indicators. The
indicators delivered to higher layers may originate in the corresponding physical layer on in the physical layer of the
peer entity (transported over the air by means of L1 signalling).

5421

Error indicators

The error indicators (see Figures 5.4.1.1-5.4.1.5) are one type of indicators. An error indicator indicates whether or not
the physical layer has correctly decoded a received transport block
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5422 Channel-quality indicators

Channel-quality indicators (CQI) indicate the downlink and uplink channel quality. The channel-quality indicators are
delivered by the eNB physical layer to the eNB MAC layer. Exactly how the channel-quality indicators are generated
within the physical layer is a physical-layer-internal issue and may e.g. depend on the duplex scheme (FDD or TDD).

6 Layer 2

Layer 2 is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC) and Packet
Data Convergence Protocol (PDCP).

This subclause gives a high level description of the Layer 2 sub-layers in terms of services and functions. The two
figures below depict the PDCP/RLC/MAC architecture for downlink and uplink, where:

- Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between
sublayers. The SAP between the physical layer and the MAC sublayer provides the transport channels. The
SAPs between the MAC sublayer and the RLC sublayer provide the logical channels. The SAPs between the
RLC sublayer and the PDCP sublayer provide the radio bearers.

- The multiplexing of several logical channels on the same transport channel is possible;

- The multiplexing of radio bearers with the same QoS onto the same priority queue is FFS. If there is no
multiplexing of radio bearers onto priority queues, there is only one level of multiplexing in the RLC and MAC
sublayers;

- Inboth uplink and downlink, only one transport block is generated per TTI in the non-MIMO case.

J\ J\ SAE Bearers J“ J“
I I I

| ROHC | | ROHC | | ROHC | | ROHC |
PDCP -/ | | | |
‘ Security ‘ ‘ Security ‘ ‘ Security ‘ ‘ Security ‘
: Radio Bearers T
RLC - ) Segm. Segm. Segm. Segm.
\} ARQ ARQ ARQ ARQ BCCH PCCH
- T 1 1
P gical Channels —-——
T T | T
Scheduling / Priority Handling
I | | |
MAC -~ Multiplexing UE; Multiplexing UE,,
Transport Channels
T T T T
Figure 6a: Layer 2 Structure for DL
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Figure 6b: Layer 2 Structure for UL

MAC Sublayer

6.1.1 Services and Functions

The main services and functions of the MAC sublayer include:

NOTE: How the multiplexing relates to the QoS of the multiplexed logical channels is FFS.

Mapping between logical channels and transport channels;

Multiplexing/demultiplexing of RLC PDUs belonging to one or different radio bearers into/from transport blocks

(TB) delivered to/from the physical layer on transport channels;

Traffic volume measurement reporting;

Error correction through HARQ);

Priority handling between logical channels of one UE;

Priority handling between UEs by means of dynamic scheduling;

Transport format selection;

Mapping of Access Classes to Access Service Classes (FFS for RACH);

Padding (FFS).

6.1.2 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.

A general classification of logical channels is into two groups:
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- Control Channels (for the transfer of control plane information);
- Traffic Channels (for the transfer of user plane information).

There is one MAC entity per cell. MAC generally consists of several function blocks (transmission scheduling
functions, per UE functions, MBMS functions, MAC control functions, transport block generation...). Transparent
Mode is only applied to BCCH and PCCH.

6.1.2.1 Control Channels
Control channels are used for transfer of control plane information only. The control channels offered by MAC are:
- Broadcast Control Channel (BCCH)
A downlink channel for broadcasting system control information.
- Paging Control Channel (PCCH)

A downlink channel that transfers paging information. This channel is used when the network does not know the
location cell of the UE.

- Common Control Channel (CCCH)

FFS: this channel is used by the UEs having no RRC connection with the network (need is FFS depending on
whether the access mechanism is contained in L1. If RACH is visible as a transport channel, CCCH would be
used by the UEs when accessing a new cell or after cell reselection).

- Multicast Control Channel MCCH)

A point-to-multipoint downlink channel used for transmitting MBMS control information from the network to
the UE, for one or several MTCHs. This channel is only used by UEs that receive MBMS.

NOTE: Itis FFS how MBMS scheduling is transmitted by either L2/3 signalling on MCCH or L1 signalling.
- Dedicated Control Channel (DCCH)

A point-to-point bi-directional channel that transmits dedicated control information between a UE and the
network. Used by UEs having an RRC connection.

6.1.2.2 Traffic Channels
Traffic channels are used for the transfer of user plane information only. The traffic channels offered by MAC are:
- Dedicated Traffic Channel (DTCH)

A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user
information. A DTCH can exist in both uplink and downlink.

- Multicast Traffic Channel (MTCH)
A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. This channel is
only used by UEs that receive MBMS.

6.1.3 Mapping between logical channels and transport channels

The figure below depicts the mapping between logical and transport channels (in grey the items for FFS):
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PCCH BCCH DCCH DTCH MCCH MTCH

Logical
channels

Transport
channels

Figure 6.1.3: Mapping between logical channels and transport channels

6.1.3.1 Mapping in Uplink
In Uplink, the following connections between logical channels and transport channels exist:
- CCCH can be mapped to RACH: FFS if access procedure is not contained within L1;

- CCCH can be mapped to Uplink SCH: FFS if just a transient (random) ID is assigned for the resource request,
the actual e.g. RRC Connection Request message has still to contain a UE identifier and therefore such message
is considered to be a CCCH message, even if it’s transported on the UL-SCH, since the UE is not in
RRC CONNECTED state at this stage;

- DCCH can be mapped to UL- SCH;
- DTCH can be mapped to UL-SCH.

6.1.3.2 Mapping in Downlink
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: FFS;
- PCCH can be mapped to PCH;
- CCCH can be mapped to DL-SCH: FFS if CCCH exists;
- DCCH can be mapped to DL-SCH;
-  DTCH can be mapped to DL-SCH;
- MTCH can be mapped to DL-SCH: FFS;
- MTCH can be mapped to MCH;
- MCCH can be mapped to DL-SCH: FFS;
- MCCH can be mapped to MCH.

6.2 RLC Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the RLC sublayer. Note
that:

- The reliability of RLC is configurable: some radio bearers may tolerate rare losses (e.g. TCP traffic);
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Radio Bearers are not characterized by a fixed sized data unit (e.g. a fixed sized RLC PDU).

6.2.1 Services and Functions

The main services and functions of the RLC sublayer include:

Transfer of upper layer PDUs supporting AM or UM;
TM data transfer,

Error Correction through ARQ (CRC check provided by the physical layer, in other words no CRC needed at
RLC level);

Segmentation according to the size of the TB: only if an RLC SDU does not fit entirely into the TB then the
RLC SDU is segmented into variable sized RLC PDUs, which do not include any padding;

Re-segmentation of PDUs that need to be retransmitted: if a retransmitted PDU does not fit entirely into the new
TB used for retransmission then the RLC PDU is re-segmented,

The number of re-segmentation is not limited;

Concatenation of SDUs for the same radio bearer;,

In-sequence delivery of upper layer PDUs except at HO in the uplink;
Duplicate Detection;

Protocol error detection and recovery;

Flow Control between eNB and UE (FFS);

SDU discard;

Reset.

6.2.2 PDU Structure

Figure 6.2.2 below depicts the RLC PDU structure where:

The PDU sequence number carried by the RLC header is independent of the SDU sequence number (i.e. PDCP
sequence number);

A red dotted line indicates the occurrence of segmentation;

Because segmentation only occurs when needed and concatenation is done in sequence, the content of an RLC
PDU can generally be described by the following relations:

- {0; 1} last segment of SDU; + [0; n] complete SDUs + {0; 1} first segment of SDUj,yq ; OT

- 1 segment of SDU; .

RLC SDU n n+1 n+2 n+3

RLC header

<¢———— RLCPDU————— P
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Figure 6.2.2: RLC PDU Structure

6.3 PDCP Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the PDCP sublayer. A
model of the PDCP sublayer is illustrated in the figure below.

Control Plane
NAS Signalling

User Plane
NAS Data

D S I
iPDCP T T T

|
|
|
|
|
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‘ ROHC ‘ ‘ ROHC ‘ : Integrity
|
|
|
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|

‘ ‘ Protection ‘
[ |
‘ Ciphering ‘ ‘ Ciphering ‘ ‘ Ciphering ‘ ‘ Ciphering ‘

T T T

Figure 6.3: Model of PDCP sublayer

T

6.3.1 Services and Functions
The main services and functions of the PDCP sublayer include:
- Header compression and decompression: ROHC only;

- Transfer of user data: transmission of user data means that PDCP receives PDCP SDU from the NAS and
forwards it to the RLC layer and vice versa;

- In-sequence delivery of upper layer PDUs at HO in the uplink (FFS);

- Ciphering of user plane data and control plane data (NAS Signalling);

- Integrity protection of control plane data (NAS signalling);- Integrity protection of user plane data is FFS.
NOTE: The UP and CP PDCP entities are located in the UPE and MME, respectively.

NOTE: When compared to UTRAN, the lossless DL RLC PDU size change is not required.

6.3.2 PDU Structure
Figure 6.3.2 below depicts the PDCP PDU structure where:
- PDCP PDU and PDCP header are octet-aligned;

- PDCP header can be either 1 or 2 bytes long.

PDCP header PDCP SDU

<« PDCPPDU———————————»

Figure 6.3.2: PDCP PDU Structure
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6.4 Data flows through Layer 2

14 RRC

This subclause provides an overview on services and functions provided by the RRC sublayer.

71 Services and Functions

The main services and functions of the RRC sublayer include:
- Broadcast of System Information related to the non-access stratum (NAS);
- Broadcast of System Information related to the access stratum (AS);
- Paging;
- Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:
- Allocation of temporary identifiers between UE and E-UTRAN;
- Configuration of signalling radio bearer(s) for RRC connection:
- Low priority SRB and high priority SRB.
- Security functions including;:
- Integrity protection for RRC messages;
- Ciphering for RRC messages.
- Establishment, configuration, maintenance and release of point to point Radio Bearers;
- Mobility functions including;

- UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

Inter-cell handover,
- UE cell selection and reselection and control of cell selection and reselection;
- Context transfer between eNBs.
- Notification for MBMS services (FFS);
- Establishment, configuration, maintenance and release of Radio Bearers for MBMS services (FFS);
- QoS management functions;
- UE measurement reporting and control of the reporting;
- MBMS control (FFS);

- NAS direct message transfer to/from NAS from/to UE.

7.2 RRC protocol states & state transitions
RRC uses the following states:
- RRC_IDLE:
- UE specific DRX configured by NAS;
- Broadcast of system information;
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- Paging;

- Cell re-selection mobility;

The UE shall have been allocated an id which uniquely identifies the UE in a tracking area;
- No RRC context stored in the eNB.
- RRC_CONNECTED:
- UE has an E-UTRAN-RRC connection;
- UE has context in E-UTRAN;
- E-UTRAN knows the cell which the UE belongs to;
- Network can transmit and/or receive data to/from UE;
- Network controlled mobility (handover);
- Neighbour cell measurements;
- AtRLC/MAC level:
- UE can transmit and/or receive data to/from network;

- UE monitors control signalling channel for shared data channel to see if any transmission over the shared
data channel has been allocated to the UE;

- UE also reports channel quality information and feedback information to eNB;

- DRX/DTX period can be configured according to UE activity level for UE power saving and efficient
resource utilization. This is under control of the eNB.

7.3 Transport of NAS messages

In E-UTRAN, NAS messages are either concatenated with RRC messages or carried in RRC without concatenation:
- Concatenated messages:
- Initial Direct Transfer is concatenated with RRC connection request;

- Other NAS messages maybe concatenated with RRC messages i.e. for synchronised NAS/RRC
procedure;

- Integrity protection of the NAS messages from RRC is FFS as integrity protection is already applied in
the MME.

- Non-concatenated messages:
- No integrity protection from RRC;

- Ttis FFS if RRC Direct Transfer messages or RRC messages with concatenated NAS messages can use the same
logical channel as the RRC only messages..

7.4 System Information

Common characteristics of system information sent on static (e.g. MIB) and flexible resources:
- Unicast system information sending possible at least for handover purposes;
- BCCH not continuously sent.

System information sent on static resources:
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- Contains scheduling information for secondary system information;

- Contains information necessary for PLMN/Cell search procedures;

- Throughput not dependant on cell BW.

System information sent on flexible resources:

7.5

Shares radio resources with DL-SCH.

RRC Procedures

8

8.1

E-UTRAN identities

E-UTRAN related UE identities

The following E-UTRAN related UE identities are used:

a) C-RNTL

The C-RNTI provides a unique UE identification at the cell level identifying RRC Connection;

It is assumed that this identity is used for scheduling unless the cost would turn out to be too high and the
introduction of a separate MAC identity would be required.

b) Random value for contention resolution:

8.2

During some transient states, the UE is temporarily identified with a random value for contention resolution
purposes.

Network entity related Identities

The following identities are used in E-UTRAN for identifying a specific network entity:

a) MME identity:

It is agreed that a UE in LTE IDLE establishing an RRC connection has to provide a unique identification of
its current MME to the eNB when the connection establishment is initially related to NAS signalling, in order
for the eNB to fetch the UE context from the MME;

It is FFS whether this MME identity is also provided when the RRC connection is initially intended for user
plane traffic;

It is FFS whether this MME identity is provided by the UE to the eNB as a separate identity, or whether this
MME identity is included in the TMSI for MME.

b) eNB identity or cell identity (FFS):

The signalling sequence to be followed in case a UE in LTE ACTIVE accesses a cell in which no UE
context has been established yet (kind of “cell update™) is currently not agreed. Identified options are:

1) In order to obtain the UE context/data from the old eNB, the new eNB directly contacts the old eNB
without consulting the aGW;,

2) Inorder to obtain the UE context/data from the old eNB, the new eNB consults the aGW to obtain the
identity of the old eNB;

3) Inorder to obtain a UE context, the new eNB contacts the MME.

If it is required for the new eNB to be able to contact the old eNB without involving the aGW (case 1 above),
the UE has to provide a network entity related identification that enables the new eNB to contact the old
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eNB, and that enables the old eNB to uniquely identify the UE for retrieving the correct UE context. For this
purpose either an eNB identity or cell identity could be used.

¢) UPE identity (FFS):

- The signalling sequence to be followed when a UE in LTE IDLE wants to establish an RRC connection
initially intended for user plane traffic is not agreed yet. If it is required to support user plane data transport
before the UE context is retrieved from the aGW, the UE might have to provide a UPE identity to the eNB
thus enabling the new eNB to contact the UPE directly.

d) Tracking Area identity (FFS):
- Unique identification of a Tracking Area in a PLMN.
The following identities are broadcast in every E-UTRAN cell:
a) Cell identity:
- Uniquely identifying the cell in the area (size of area is FFS).
b) One or more Tracking Area identities (FFS):
- Tracking Area (s) this cell belongs to.
¢) Omne or more PLMNs:

- PLMN (s) for which this cell is providing radio access.

9 ARQ and HARQ

E-UTRAN provides ARQ and HARQ functionalities. The ARQ functionality provides error correction by
retransmissions in acknowledged mode at Layer 2. The HARQ functionality ensures delivery between peer entities at
Layer 1.

9.1 HARQ principles

The HARQ within the MAC sublayer has the following characteristics:
- N-process Stop-And-Wait HARQ is used,
- The HARQ is based on ACK/NACKs;
- Inthe downlink:
- Asynchronous retransmissions with adaptive transmission parameters are supported;
- Additional optimisations (e.g. less adaptive/synchronous) are FFS.
- In the uplink;
- HARQ is based on synchronous retransmissions;
- Whether resource allocation and modulation and coding scheme can be adapted for retransmissions is FFS.

- The HARQ transmits and retransmits TBs;

9.2 ARQ principles

The ARQ within the RLC sublayer has the following characteristics:
- ARQ retransmits RLC PDUs or RLC PDU segments;
- ARQ retransmissions are based on:
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- RLC status reports;
-  HARQ/ARQ interactions (see subclause 9.3).
- Polling for RLC status report is used when needed by RLC;
- Status reports can be triggered by upper layers;
- Means to discard a SDU not yet transmitted or under transmission should be supported,;

- Means to reset and/or re-establish RLC should be supported.

9.3 HARQ/ARQ interactions

In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission/reception
status of a TB e.g.:

- If the HARQ transmitter detects a failed delivery of a TB due to e.g. maximum retransmission limit is reached
the relevant transmitting ARQ entities are notified and potential retransmissions and re-segmentation can be
initiated;

- Ifthe HARQ receiver is able to detect a NACK to ACK error it is FFS if the relevant transmitting ARQ entities
are notified via explicit signalling;

- Ifthe HARQ receiver is able to detect TB transmission failure it is FFS if the receiving ARQ entities are
notified.

10 Mobility

E-UTRAN mobility in LTE IDLE and LTE ACTIVE should provide means for load balancing.

10.1  Intra E-UTRAN

In E-UTRAN RRC CONNECTED state, network controlled UE assisted handovers are performed and various
DRX/DTX cycles are supported:

- UE performs neighbour cell measurements based on measurement control and neighbour cell information from
the network;

- Network signals reporting criteria for event-triggered and periodical reporting.
Following defines the handover support within E-UTRAN;

- The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO with HO preparation
signalling in E-UTRAN:

- Part of the HO command comes from the target eNB and is transparently forwarded to the UE by the source
eNB;

- The QoS profiles in use by the UE (SAE bearer attributes) are sent to the target eNB by the source eNB, and
it is FFS if also the currently used AS configuration is sent (intra-MME case);

- Both the source ENB and UE keep some context (¢.g. C-RNTTI) to enable the return of the UE in case of HO
failure;

- UE accesses the target cell via contention-based RACH (the use of dedicated resources for accessing the
target cell in a contention-free manner is FFS).

- InE-UTRAN RRC IDLE state, cell reselections are performed and DRX is supported.
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10.1.1  Mobility Management in LTE_IDLE

10.1.1.1 Cell selection

The principles of PLMN selection in E-UTRA are based on the 3GPP PLMN selection principles. Cell selection is
required on transition from LTE DETACHED to LTE IDLE or LTE ACTIVE.

Cell selection:
- The UE NAS identifies a selected PLMN and equivalent PLMNs;

- The UE searches the E-UTRA frequency bands and for each carrier frequency identifies the strongest cell. It
reads cell system information broadcast to identify its PLMN(s):

- Details for the cell search are FFS;

- The UE may search each carrier in turn (“initial cell selection™) or make use of stored information to shorten
the search (“stored information cell selection™).

- The UE seeks to identify a suitable cell; if it is not able to identify a suitable cell it seeks to identify an
acceptable cell. When a suitable cell is found or if only an acceptable cell is found it camps on that cell and
commence the cell reselection procedure:

- A suitable cell is one for which the measured cell attributes satisfy the cell selection criteria; the cell PLMN
is the selected PLMN, registered or an equivalent PLMN; the cell is not barred or reserved and the cell is not
part of a tracking area which is in the list of “forbidden tracking areas for roaming”;

e R N T T e s .
Nie he alnve ot e We e Sowieiher ol more FRan ane e
Node: T ADEVE KW DE X LAVEONINTT OF OIS N OGN as

- Anacceptable cell is one for which the measured cell attributes satisfy the cell selection criteria and the cell
is not barred;

- The measurements made and the cell selection criteria to be applied are FFS.
Transition to RRC IDLE:

On transition from RRC_ CONNECTED to RRC IDLE, a UE should camp on the last cell for which it was in
RRC CONNECTED or a cell/any cell of set of cells or frequency be assigned by RRC in the state transition
message.

Recovery from out of coverage:

The UE should attempt to find a suitable cell in the manner described for stored information or initial cell
selection above. If no suitable cell is found on any frequency or RAT the UE should attempt to find an
acceptable cell.

10.1.1.2 Cell reselection

UE in RRC _IDLE performs cell reselection. The principles of the procedure are the following:

- Cell reselection takes place in a hierarchical or non hierarchical cell topology. The type of topology will be
indicated in system information;

- The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

- Cells listed in the serving cell system information broadcast are searched and measured by the UE; it is FFS
whether the UE can search and measure cells that are not listed in system information;

- The attributes to be measured for E-UTRAN cells are FFS;

- Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria. The
criteria and rules relating to which measurements may be omitted are FFS;
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- Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which
involves measurements of the serving and neighbour cells. Details for cell reselection criteria are FFS (e.g.
whether a cell specific offset is applied to measurements);

- Cell reselection parameters are applicable for all UEs in a cell, but it is possible to configure specific reselection
parameters per UE group or per UE.

Cell access restrictions apply as for UTRAN, which consist of access class (AC) barring and cell reservation (e.g. for
cells “reserved for operator use”, other purpose are FFS) applicable for mobiles in RRC IDLE mode.

10.1.1.3 Handling in eNB

10.1.1.4 Handling above eNB

10.1.1.5 Mobility Management Entity (MME)
10.1.2 Mobility Management in LTE_ACTIVE

10.1.2.1 Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation
signalling in E-UTRAN. The figure below depicts the basic handover scenario where neither MME nor UPE changes:
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Below is more detailed description of the intra-MME/UPE HO procedure:

1 UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification
etc.

2 Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. The
eNB prepares target eNB for handover and passes relevant information in the Handover Request. Relevant
information includes the QoS profiles of the SAE bearers and possibly the AS configurations of these bearers
(FFS).

3 Target eNB prepares HO with L1/L.2 and responds to source eNB by providing new C-RNTTI and possibly some
other parameters i.e. access parameters, SIBs, etc. After reception of accepted preparation of HO, source eNB
starts forwarding data packets to target eNB.

4 UE receives HANDOVER COMMAND with necessary parameters i.e. new C-RNTI, possible starting time,
target eNB SIBs etc. It is probable that UE needs to acknowledge reception of the HO COMMAND with RLC
acknowledgment procedure.
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5 After expiry of starting time in HO COMMAND, UE performs synchronisation to target eNB and then starts
acquiring UL timing advance.

6 Network responds with UL allocation and timing advance. These are used by UE to send HANDOVER
CONFIRM to the target eNB, which completes handover procedure for the UE. It is probable that NW needs to
acknowledge reception of the HO CONFIRM with RLC acknowledgment procedure.

7a Target eNB informs success of HO to source eNB, which can then clear already forwarded data from its buffers.
Source eNB still continues forwarding UE data if it has some in its buffers or if UPE still forwards data to it.

7b UE location information is updated to MME/UPE in order to enable UPE to forward packets directly to target
¢NB

The handling of outstanding uplink and downlink data upon inter-eNB handover is described in 9.1.7.
10.1.2.2 Path Switch

10.1.2.3 Data forwarding

Upon handover, the source eNB forwards all downlink RLC SDUs, starting from the first SDU that has not been
successfully received by the UE, to the target eNB. The source eNB discards any remaining downlink RLC PDUs. The
target eNB re-transmits and prioritize all downlink RLC SDUs forwarded by the source eNB as soon as it obtains them.
Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB. Support of re-ordering
of downlink RLC SDUs during handover, which either the target eNB or the UE could provide (e.g. based on PDCP
sequence numbers), is FFS. The optimisation, to only re-transmit the downlink RLC SDUs not successfully received by
the UE, is FFS.

Upon handover, the source eNB forwards all successfully received uplink RLC SDUSs to the UPE and discards any
remaining uplink RLC PDUs. The UE re-transmits the uplink RL.C SDUs that have not been successfully received by
the source eNB. Correspondingly, the source eNB neither forwards uplink RLC SDUs nor the uplink RLC context to
the target eNB. If needed, the PDCP within UPE may support re-ordering of uplink RLC SDUs during handover
(operator control).

10.1.2.4 Handling in eNB

10.1.2.5 Handling above eNB

During UPE relocation procedure, the header compression entity is restarted and no context related to header
compression is transferred (FFS).

10.1.2.6 Mobility Management Entity (MME)

10.1.2.7 Timing Advance

In RRC_CONNECTED, it remains FFS whether the timing advance is permanently maintained or not. If not, MAC
knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink (FFS for RRC).

Cases where the UL synchronisation status may move from “synchronised” to “non-synchronised” include:
- Expiration of a timer;
- Non-synchronised handover;

- Explicit request by MAC or RRC in the eNB;

10.1.3 Measurements

Measurements to be performed by a UE for intra/inter-frequency mobility can be controlled by E-UTRAN, using
broadcast or dedicated control. In RRC IDLE state, a UE shall follow the measurement parameters defined for cell
reselection specified by the E-UTRAN broadcast (as in UTRAN SIB). The use of dedicated measurement control for
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RRC IDLE state is FFS. In RRC_CONNECTED state, a UE shall follow the measurement configurations specified by
RRC directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT CONTROL).

Depending on whether the UE needs transmission/reception gaps to perform the relevant measurements, measurements
are classified as gap assisted or non gap assisted. A non gap assisted measurement is a measurement on a cell that does
not require transmission/reception gaps to allow the measurement to be performed. A gap assisted measurement is a
measurement on a cell that does require transmission/reception gaps to allow the measurement to be performed.

Whether a measurement is non gap assisted or gap assisted depends on the UE's capability and current operating
frequency. The UE determines whether a particular cell measurement needs to be performed in a transmission/reception
gap and the scheduler needs to know whether gaps are needed. The exact scenarios that require gap assisted
measurements are FFS (see subclause 9.1.1).

Measurement gaps are provided and controlled by the network.

10.1.3.1 Neighbour cell measurements within the serving frequency layer

In a system with frequency reuse = 1, mobility within the same frequency layer (i.e. between cells with the same carrier
frequency) is predominant. Good neighbour cell measurements are needed for cells that have the same carrier frequency
as the serving cell in order to ensure good mobility support and easy network deployment. Search for neighbour cells
with the same carrier frequency as the serving cell, and measurements of the relevant quantities for identified cells are
needed.

NOTE: To avoid UE activity outside the DRX/DTX cycle, the reporting criteria for neighbour cell measurements
should match the used DRX/DTX cycle.

10.1.3.2 Neighbour cell measurements of other frequency layers

Regarding mobility between different frequency layers (i.e. between cells with a different carrier frequency), UE may
need to perform neighbour cell measurements during DL/UL idle periods that are provided by DRX/DTX or packet
scheduling (i.e. gap assisted measurements).

NOTE: How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.

10.1.4 Paging and C-plane establishment
Paging groups (where multiple UEs can be addressed) are used on L1/L.2 signalling channel:
- Precise UE identity is found on PCH;

- DRX is UE specific.

10.1.5 Random Access Procedure for Initial Access
The random access procedure for initial access is characterized by:
- FDD and TDD shall use same procedure;
- One procedure irrespective of cell size;
- Early contention resolution shall be used i.e. eNB does not wait for NAS reply before resolving contention.

The random access procedure for initial access is outlined on Figure 10.1.5 below:
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UE eNB

Random Access Preamble——

lj«———Random Access Response——— @

RRC Connection Request——

l———RRC contention resolution

®

Figure 10.1.5: Random Access Procedure for Initial Access

The four steps of the random access procedures for initial access are:
1) Random Access Preamble on RACH in uplink:
- 6 bits to carry a random ID, and possibly (FFS):
- Cause or size, potentially with priority;
- Pathloss or CQI to allocate UL resource appropriately.
2) Random Access Response in downlink:
- Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;
- No HARQ;
- Transmitted on L1/L2+DL-SCH;
- Addressed through RA-RNTI;
- Intended for one or multiple UEs in one DL-SCH message.
3) RRC Connection Request in uplink:
- Uses HARQ;
- RLC TM: no segmentation;

- If the size of the message allows it, the initial NAS message (or something allowing to build the initial NAS
message in eNB) can be included,;

- Size of the message is dynamic.

4) RRC Contention Resolution on DL-SCH:
- Not synchronised with message 3;
- Content of the message is FFS;

- HARQis FFS.

10.1.6 Radio Link Failure

Two phases governs the behaviour associated to radio link failure as shown on Figure 10.1.6:
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- First phase:

- started upon radio problem detection;

- leads to radio link failure detection;

- no UE-based mobility;

- based on timer or other (e.g. counting) criteria (Ty).
- Second Phase:

- started upon radio link failure detection;

- leads to RRC IDLE;

- UE-based mobility;

- Timer based (T5).

First Phase Second:Phase >

normal operation no recovery during Ty no recovery during T,

< RRC:CONNEGTED X RRC:IDLE >

v

radio link failure

Figure 10.1.6: Radio Link Failure
Table 10.1.6 below describes how mobility is handled with respect to radio link failure:

Table 10.1.6: Mobility and Radio Link Failure

Cases First Phase Second Phase T2 expired
UE returns to the same cell | Continue as if no radio [ Activity cannot be resumed Go via RRC_IDLE
problems occurred without interaction between UE
and eNB

Procedure to be used is FFS
Normally not via RRC_IDLE

UE selects a different cell N/A FFS Go via RRC_IDLE
from the same eNB
UE selects a cell of a N/A Go via RRC_IDLE Go via RRC_IDLE

different eNB

10.1.7 Radio Access Network Sharing

E-UTRAN shall support radio access network sharing based on support for multi-to-multi relationship between E-
UTRAN nodes and EPC nodes (S1-flex).

If the E-UTRAN is shared by multiple operators respective system information is broadcasted in each cell of the E-
UTRAN containing multiple PLMN-ids (one PLMN-id for each sharing operator).

The UE shall be able to read multiple PLMN-ids, to select one of the PLMN-ids at attachment and to indicate the
selected PLMN-id to the E-UTRAN whenever it contacts the EPC. The E-UTRAN shall select the proper EPC node
based on the PLMN-id indicated by the UE. Once attached to an EPC node, the E-UTRAN selects the EPC node based
on routing information contained in the temporary UE id allocated by the EPC.

The E-UTRAN shall ensure that mobility of the UE in LTE ACTIVE obeys roaming restrictions imposed by shared
radio access network configurations.
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10.1.8 Handling of Roaming and Area Restrictions for UEs in LTE_ACTIVE

Handling of roaming/area restrictions and handling of subscription specific preferences in LTE _ACTIVE is performed
in the eNB based on information provided by the aGW over the S1 interface.

10.2 Inter RAT

10.2.1 Cell reselection
10.2.2 Handover

10.2.3 Measurements

10.2.3.1 Inter-RAT handovers from E-UTRAN

Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTR AN, using broadcast or
dedicated control. In RRC _CONNECTED state, a UE shall follow the measurement parameters specified by RRC or
MAC commands (FFS) directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT CONTROL).

UE performs inter-RAT neighbour cell measurements during DL/UL idle periods that are provided by the network
through suitable DRX/DTX period or packet scheduling if necessary.

NOTE: How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.

10.2.3.2 Inter-RAT handovers to E-UTRAN

From UTRAN, UE performs E-UTRAN measurements by using idle periods created by compressed mode
(CELL DCH), FACH measurement occasions (CELL FACH - FFS), or DRX (other states).

From GERAN, E-UTRAN measurements are performed in the same way as WCDMA measurements for handover to
UTRAN: E-UTRAN measurements are performed in GSM idle frames in a time multiplexed manner. However, it
should be discussed with GERAN how to ensure that inter-RAT measurements do not take too much measurement
time, while the requested 3GPP inter-RAT measurements can be performed well enough.

Design constraints of 3GPP inter-RAT measurements should be considered when L1 details of E-UTRAN concept are
defined.

10.2.3.3 Inter-RAT cell reselection from E-UTRAN

In RRC IDLE state, a UE shall follow the measurement parameters specified by the E-UTRAN broadcast (as in
UTRAN SIB). The use of dedicated measurement control is FFS.

10.2.34 Limiting measurement load at UE

Introduction of E-UTRA implies co-existence of various UE capabilities. Each UE may support different combinations
of RATs, e.g., E-UTRA, UTRA, GSM, and non-3GPP RATs, and different combinations of frequency bands, e.g., 800
MHz, 1.7 GHz, 2 GHZ, etc. Moreover, some UEs may support the full E-UTRA spectrum bandwidth of 20 MHz,
whereas some UEs may support only a part of 20 MHz. Despite such heterogencous environment, the measurement
load at UE should be minimised. To limit the measurement load and the associated control load:

- E-UTRAN can configure the RATs to be measured by UE;

- The number of measurement criteria (event and periodic reporting criteria) should be limited (as in TS 25.133
subclause 8.3.2 [7]);

- E-UTRAN should be aware of the UE capabilities for efficient measurement control, to prevent unnecessary
waking up of the measurement entity;
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- The UE capabilities should be categorised to prevent diversion of capabilities and conformance test scenarios,
FFS;

- Support for blind HO (i.e., HO without measurement reports from UE) is FFS.
10.2.4 Network Aspects

10.3 Inter 3GPP access system mobility
10.3.1 Cell reselection

10.3.2 Handover

10.3.3 Measurements

10.4 Roaming Restrictions

11 Scheduling

In order to utilise the SCH resources efficiently, a scheduling function is used in MAC. In this subclause, an overview
of the scheduler is given in terms of scheduler operation, signalling of scheduler decisions, and measurements to
support scheduler operation.

11.1  Scheduler Operation

MAC in eNB includes dynamic resource schedulers that allocate physical layer resources for the DL-SCH and UL-SCH
transport channels. Different schedulers operate for the DL-SCH and UL-SCH.

Taking account the traffic volume and the QoS requirements of each UE and associated radio bearers, schedulers assign
resources between UEs and potentially also between different radio bearers associated with a single UE (FFS).

Schedulers may assign resources taking account the radio conditions at the UE identified through measurements made
at the eNB and/or reported by the UE.

Radio resource allocations can be valid for one or multiple TTIs.

Resource assignment consists of physical resource blocks (PRB) and MCS. Allocations for time periods longer than one
TTI might also require additional information (allocation time, allocation repetition factor...).

A priority is associated to each radio bearer and the UE serves its radio bearer(s) in priority order.
NOTE: this has to be refined for ¢.g. starvation avoidance, “free ride”, better control of non-GBR RBs, etc...
The four possible types of allocation are:

- Short lived dynamic allocation: both PRB(s) and allowed MCS are allocated to a given UE for a defined number
of TTIs;

NOTE: aUE may “operate” only during certain time periods of the radio frame (indicated from RRC).

- Short lived fixed allocation: PRB(s) are allocated to a given UE for a defined number of TTIs, and the allowed
MCS is allocated for an undefined duration;

NOTE: aUE may “operate” only during certain time periods of the radio frame (indicated from RRC).
- Long lived dynamic allocation: PRB(s) are allocated to a given UE for an undefined duration, and the MCS is
dynamically controlled by the network;
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- Long lived fixed allocation: both PRB(s) and allowed MCS are allocated to a given UE for an undefined
duration.

This is summarized on the figure below:

MCS
Allocation
A
€| | Long-lived Short-lived
T Dynamic Dynamic
a Allocation Allocation
o Long-lived Short-lived
% Fised Fixed
- Allocation Allocation
> PRB
Allocation
Long-lived Short-lived

Figure 11.1: Allocation Types

For one UE, the allocation type can be different in UL and DL. Also there may be multiple simultancous allocation
types for the same UE.

Allocations are done one a per UE basis (i.e. not on a per radio bearer basis), but radio bearer restriction can apply for
certain allocation type e.g. for long live allocation.

11.2  Signalling of Scheduler Decisions

UEs identify whether resources are assigned to them by receiving a L1/L2 control channel. There may be separate
L1/L2 control channels for uplink and downlink resource assignment.

Scheduling decisions are signalled via MAC messages or L1/L.2 control channel. It is FFS whether resources can be
assigned by other means e.g. MAC headers or RRC signalling.

11.3  Measurements to Support Scheduler Operation

Measurement reports are required to enable the scheduler to operate in both uplink and downlink. These include
transport volume and measurements of a UEs radio environment. The time and frequency granularity of the UE radio
environment measurement reports is FFS.

Uplink buffer status reports are needed to provide support for QoS-aware packet scheduling. Uplink buffer status
reports refer to the data that is buffered in the logical channel queues in the UE MAC. The uplink packet scheduler in
the eNB is located at MAC level. Uplink buffer status reports may be transmitted using MAC signalling (e.g. as a
specific type of MAC control PDU). A way to separately signal buffer status reports for different QoS classes may be
used. To define the exact content of buffer status reports and the possible use of physical layer signalling are FFS.

The buffer reporting scheme used in uplink should be flexible in order to support different types of data services. The
buffer reporting criteria are setup and reconfigured on a per user basis or per radio bearer basis (FFS) using RRC or
MAC signalling (FFS). The use of System Information should also be considered for the initial setup of default buffer
reporting criteria (on a per cell basis). Constraints on how often uplink buffer reports are signalled from the UEs can be
specified by the network to limit the overhead from sending the reports in the uplink.

It is FFS whether additional measurement information is required to support the classification of UEs between localised
and distributed resource allocation.

It is FFS whether additional measurement information is required to support cell center / cell-edge resource subdivision.
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12 QoS

12.1 QoS concept and bearer service architecture

12.2  Resource establishment and QoS signalling

13 Security

13.1  Overview and Principles

13.2  Security termination points

The table below describes the security termination points.

Table 13.2 Security Termination Points

Ciphering Integrity Protection
NAS Signalling Required and terminated in MME Required and terminated in MME
U-Plane Data Required and terminated in UPE Need is FFS
(NOTE 1)
RRC Signalling (AS) Required and terminated in eNB Required and terminated in eNB
(NOTE 2) (NOTE 2)
MAC Signalling (AS) Need is FFS Need is FFS

NOTE 1: The protocol stack layer in which the ciphering takes place is FFS. The activation/deactivation of
ciphering of the U-Plane is not controlled by the eNB
NOTE 2: Key set for RRC protection cannot be used to derive NAS and user-plane keys.

14 MBMS

14 1 MBMS control & functions

14.2 MBMS transmission

15 Radio Resource Management aspects

The purpose of radio resource management (RRM) is to ensure the efficient use the available radio resources and to
provide mechanisms that enable E-UTRAN to meet radio resource related requirements identified in sub-clause 10 of
3GPP TR 25.913 [2]. In particular, RRM in E-UTRAN provides means to manage (¢.g. assign, re-assign and release)
radio resources taking into account single and multi-cell aspects.
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15.1 RRM functions

15.1.1 Radio Bearer Control (RBC)

The establishment, maintenance and release of Radio Bearers involve the configuration of radio resources associated
with them. When setting up a radio bearer for a service, radio bearer control (RBC) takes into account the overall
resource situation in E-UTRAN, the QoS requirements of in-progress sessions and the QoS requirement for the new
service. RBC is also concerned with the maintenance of radio bearers of in-progress sessions at the change of the radio
resource situation due to mobility or other reasons. RBC is involved in the release of radio resources associated with
radio bearers at session termination, handover or at other occasions.

RBC is located in the eNB.

15.1.2 Radio Admission Control (RAC)

The task of radio admission control (RAC) is to admit or reject the establishment requests for new radio bearers. In
order to do this, RAC takes into account the overall resource situation in E-UTRAN, the QoS requirements, the priority
levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. The goal
of RAC is to ensure high radio resource utilization (by accepting radio bearer requests as long as radio resources
available) and at the same time to ensure proper QoS for in-progress sessions (by rejecting radio bearer requests when
they cannot be accommodated).

RAC is located in the eNB.

15.1.3 Connection Mobility Control (CMC)

Connection mobility control (CMC) is concerned with the management of radio resources in connection with idle or
active mode mobility. In idle mode, the cell reselection algorithms are controlled by setting of parameters (thresholds
and hysteresis values) that define the best cell and/or determine when the UE should select a new cell. Also, E-UTRAN
broadcasts parameters that configure the UE measurement and reporting procedures. In active mode, the mobility of
radio connections has to be supported. Handover decisions may be based on UE and eNB measurements. In addition,
handover decisions may take other inputs, such as neighbour cell load, traffic distribution, transport and hardware
resources and Operator defined policies into account.

CMC is located in the eNB.

15.1.4 Dynamic Resource Allocation (DRA) - Packet Scheduling (PS)

The task of dynamic resource allocation (DRA) or packet scheduling (PS) is to allocate and de-allocate resources
(including buffer and processing resources and resource blocks (i.e. chunks)) to user and control plane packets. DRA
involves several sub-tasks, including the selection of radio bearers whose packets are to be scheduled and managing the
necessary resources (e.g. the power levels or the specific resource blocks used). PS typically takes into account the QoS
requirements associated with the radio bearers, the channel quality information for UEs, buffer status, interference
situation, etc. DRA may also take into account restrictions or preferences on some of the available resource blocks or
resource block sets due to inter-cell interference coordination considerations.

DRA is located in the eNB.

15.1.5 Inter-cell Interference Coordination (ICIC)

Inter-cell interference coordination has the task to manage radio resources (notably the radio resource blocks) such that
inter-cell interference is kept under control. ICIC is inherently a multi-cell RRM function that needs to take into account
information (e.g. the resource usage status and traffic load situation) from multiple cells. The preferred ICIC method
may be different in the uplink and downlink.

ICIC is located in the eNB.
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15.1.6 Load Balancing (LB)

Load balancing has the task to handle uneven distribution of the traffic load over multiple cells. The purpose of LB is
thus to influence the load distribution in such a manner that radio resources remain highly utilized and the QoS of in-
progress sessions are maintained to the extent possible and call dropping probabilities are kept sufficiently small. LB
algorithms may result in hand-over or cell reselection decisions with the purpose of redistribute traffic from highly
loaded cells to underutilized cells.

LB is located in the eNB.

15.1.7 Inter-RAT Radio Resource Management

Inter-RAT RRM is primarily concerned with the management of radio resources in connection with inter-RAT
mobility, notably inter-RAT handover. At inter-RAT handover, the handover decision may take into account the
involved RATSs resource situation as well as UE capabilities and Operator policies. The importance of Inter-RAT RRM
may depend on the specific scenario in which E-UTRAN is deployed. Inter-RAT RRM may also include functionality
for inter-RAT load balancing for idle and active mode UEs.

15.2 RRM architecture
15.2.1 Centralised Handling of certain RRM Functions
15.2.2 De-Centralised RRM

15.2.3 Load balancing control

16 RF aspects

16.1  Spectrum deployments

17 UE capabilities

RRC signalling carries RRC capability and NAS signalling carries NAS capability. Some capability information may be
stored in the aGW. In the uplink, some capability information may be sent early ine.g.
RRC CONNECTION REQUEST. In the downlink, inquiry procedure of the UE capability may be supported.

18 S1 Interface

18.1  S1 User plane

Note: Placeholder for S1 user plane protocol stack.

18.2 S1 Control Plane

Note: Placeholder for S1 control plane protocol stack
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18.2.1 S1 Interface Functions

Node }
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- SAE Bearer Service Management function:
- Setup, release.
- Mobility Functions for UEs in LTE ACTIVE:
- Intra-LTE Handover,
- Inter-3GPP-RAT Handover.
- S1 Paging function:
- NAS Signalling Transport function;
- Sl-interface management functions:
- Error indication.
- Network Sharing Function;
- Roaming and Area Restriction Support function;

- NAS Node Selection Function;

18.2.2 S1 Interface Signalling Procedures

v WAN v o e e oo iy
f HANT, unght e extonded in

- SAE Bearer signalling procedures:
- SAE Bearer Setup procedure;
- SAE Bearer Release procedure (EPC initiated);
- SAE Bearer Release procedure (eNB initiated).
- Handover signalling procedures;
- Paging procedure;
- NAS transport procedure:
- UL direction (Initial UE);
- DL direction (Direct Transfer).
- Error Indication procedure:
- E-UTRAN initiated error indication procedure;

- EPC initiated error indication procedure.
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19 X2 Interface
19.1 User Plane

19.2 Control Plane

The X2 control plane interface (X2-CP) is defined between two neighbour eNBs. The control plane protocol stack of
the X2 interface is shown on Figure 19.2 below. The transport network layer is built on SCTP on top of IP. The

application layer signalling protocol is referred to as X2-AP (X2 Application Protocol).

. N RN
Neatinn fraineal TWQ
CERON PTOICOE Fo N

X2-AP

SCTP

1P

Data link layer

Physical layer

Figure 19.2: X2 Interface Control Plane

19.2.1 X2-CP Functions
The X2 AP protocol supports the following functions;
- Intra LTE-Access-System Mobility Support for UE in LTE _ACTIVE:
- Context transfer from source eNB to target eNB,;
- Control of user plane tunnels between source eNB and target eNB.
- General X2 management and error handling functions:

- Error indication.

19.2.2 X2-CP Procedures

The elementary procedures supported by the X2 AP protocol are listed in Table 19.2.2 below:
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Table 19.2.2: X2-CP Procedures

Elementary Initiating Response Message of | Response Message of Description & comments
Procedure Message Successful Outcome Unsuccessful Outcome P
Handover HANDOVER HANDOVER HANDOVER FAILURE Used by source eNB to request a handover
Preparation REQUEST SUCCESS the target eNB
Release RELEASE - - Used by the target eNB 1o signal to source
Resource RESOURCE eNB that control plane resources for the
handed over UE context can be released.
Error ERROR - - Used by the eNB to report errors in a recei\
Indication INDICATION message provided they cannot be reported

an appropriate response message.

20 System and Terminal complexity

20.1  Overall System complexity

20.2 Physical layer complexity

20.3 UE complexity

21 Support for self-configuration and self-optimisation

21.1 Definitions

This concept includes several different functions from eNB activation to radio parameter tuning. Figure 19.1 is a basic
framework for all self-configuration /self-optimization functions.

Self-configuration process is defined as the process where newly deployed nodes are configured by automatic
installation procedures to get the necessary basic configuration for system operation.

This process works in pre-operational state. Pre-operational state is understood as the state from when the eNB is
powered up and has backbone connectivity until the RF transmitter is switched on.

As described in Figure 21.1, functions handled in the pre-operational state like:

- Basic Setup and

- Initial Radio Configuration

are covered by the Self Configuration process.

NOTE: depending on the final chosen functional distribution in RAN, the feasibility of following items should be
studied e.g.:

IPR2025-00221

To obtain the necessary interface configuration;

Automatic registration of nodes in the system can be provided by the network;

Alternative possibilities for nodes to obtain a valid configuration;
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- The required standardization scope.

Self-optimization process is defined as the process where UE & eNB measurements and performance measurements
are used to auto-tune the network.

This process works in operational state. Operational state is understood as the state where the RF interface is
additionally switched on.

As described in Figure 21.1, functions handled in the operational state like:
- Optimization / Adaptation
are covered by the Self Optimization process.

NOTE: depending on the final chosen functional distribution in RAN the feasibility of following items should be
studied e.g.:

- The distribution of data and measurements over interfaces relevant to RAN3;
- Functions/entities/nodes in charge of data aggregation for optimization purpose;
- Dependencies with O&M and O&M interfaces, in the self optimization process;

- The required standardization scope.

The architecture of logical self-configuration/optimization functionality is FFS.

/ eNB power on Y
.. (orcable connected)

a-1: configuration of IP address

{A) Basic Setup and detection of OAM
f——# a-2: authentication of eNB/NW ‘
f——# a-3: association to aGW ‘
Self-Configuration
(pre-operational state) S a-4: downloading of eNB software
(and operational parameters)
(B) Initial Radio } b-1: neighbour list configuration
Configuration
77777 b-2: coverage/capacity related
parameter configuration
Self-Optimisation ﬂ g e
(operational state)
(C) Optimization/ } c-1: neighbour list optimisation ‘
Adaptation
f——# c-2: coverage and capacity control ‘

Figure 21.1: Ramifications of Self-Configuration /Self-Optimization functionality
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22 Others

221  Support for real time IMS services
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Annex A (informative):
NAS Overview

This subclause provides for information an overview on services and functions provided by the NAS control protocol..

A1 Services and Functions

The main services and functions of the NAS sublayer include:
- SAE Bearer control (see 3GPP TR 23.882 [6]);
- LTE IDLE mobility handling;
- Paging origination;
- Configuration and control of PDCP;

- Configuration and control of Security.

A.2  NAS protocol states & state transitions

The NAS control protocol uses the following states:
- LTE DETACHED:
- No RRC entity.
- LTE IDLE:
- RRC _IDLE State;
- Some information is stored in the UE and in the network:

- IP address, etc;

Security association (keys, etc);
- UE capability information (FFS);
- Radio Bearers (FFS);
- State transition decided in eNB or aGW (FFS);
- LTE_ACTIVE;
- RRC CONNECTED State;
- State transition decided in eNB or aGW (FFS);

The following figure reflects how the NAS states relate to the RRC:
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- Release C-RNTI
- Allocate DRX for PCH

54

LTE IDLE

RRC: RRC_IDLE

Context in network:

- Includes information to enable fast
transition to LTE_ACTIVE (e.g.
security key information)

Allocated UE-Id(s):

- IMSI

- ID unique in Tracking Area (TA-ID)
- 1 ormore IP addresses

UE position:
- Known by network at Tracking Area
(TA) level

Mobility:
- Cell reselection

DL activity:
- UE is configured with DRX period

3GPP TS 36.300 V0.3.1 (2006-11)

Power-Up

Perform “Registration”

- Allocate C-RNTI, TA-ID, IP addr
- Perform Authentication

- Establish security relation

LTE ACTIVE

RRC: RRC_CONNECTED

RRC Context in network:
- Includes all information necessary for
communication

Allocated UE-Id(s):

- IMSI

- ID unique in Tracking Area (TA-ID)
- ID unique in cell (C-RNTI)

-1 or more IP addresses

UE position:
- Known by network at cell level

Mobility:
- Handover

DL/UL activity:
- UE may be configured with DRX/DTX
periods

New traffic
- Allocate C-RNTI

LTE DETACHED

RRC: NULL

RRC Context in network:
- Does not exist

Allocated UE-1d(s):
- IMSI

UE position:
- Not known by network

Mobility
- PLMN/Cell selection

DL/UL activity:
- None

B

Change of PL MN/deregistration
- Deallocate C-RNTI, TA-ID, IP address

Timeout of periodic TA-update
- Deallocate TA-ID, IP address

Figure A.2: E-UTRAN RRC protocol states

NOTE: The applicability of the ID unique in Tracking Area (TAID) in LTE DETACHED is FFS.

The UE context in the aGW will discriminate the 3 states. The UE context in the eNB will only exist in the

LTE ACTIVE state.
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Annex B (informative):
MAC and RRC Control

The E-UTRA supports control signalling in terms of MAC control signalling (L1/L2 control channel and MAC control
PDU) and RRC control signalling (RRC message).

B.1 Difference between MAC and RRC control

The different characteristics of MAC and RRC control are summarized in the table below.

Table B.1: Summary of the difference between MAC and RRC control

MAC control RRC control

Control entity

MAC

RRC

Signalling

L1/L2 control channel

MAC control PDU

RRC message

Signalling reliability

~ 1072 (no retransmission)

~ 107 (after HARQ)

~107% (after ARQ)

Control delay Very short Short Longer
Extensibility None or very limited Limited High
Security No integrity protection No integrity protection Integrity protected

No ciphering

No ciphering

Ciphering (FFS)

The main difference between MAC and RRC control lies in the signalling reliability. Due to the signalling reliability,
signalling involving state transitions and radio bearer configurations should be performed by RRC. Basically, all
signalling performed by RRC in UTRA should also be performed by RRC also for E-UTRA.

B.2

Classification of MAC and RRC control functions

The table below illustrates the classification of MAC and RRC control functions for E-UTRAN.

Table B.2: Classification of MAC and RRC control functions

Controlled configuration/parameters
MAC L1/L2 Short-lived (PRB) and dynamic (MCS) allocation
control control Long-lived (PRB) and fixed (MCS) allocation (FFS)
MAC control | Timing Advance (FFS)
PDU RLC related control PDU (FFS)
RRC control RRC Long-lived (PRB) and fixed (MCS) allocation (FFS)
signalling message Activation/deactivation of long-lived (PRB) and/or fixed (MICS) allocation (FFS)

TTI configuration for variable TTI length control (FFS)
Static parameter configuration for UE inactivity control within RRC_ACTIVE (e.g.
DRX/DTX periods)
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Annex C (informative):
System Information

This annex provides an overview of the classification and division of system information between static and flexible
parts. Considerations about dedicated distribution of system information are also included.

C.1 Sl classification

Five categories are identified for system information classification:
1. Information valid across multiple cells;
2. Information needed at cell/PLMN search;
3. Information needed prior to cell camping;
4. Information needed before cell access;
5. Information needed while camping on a cell.

From UEs’ point of view, the information that is needed at cell selection and prior to camping are very similar. Before a
UE can camp on a cell, it needs to know if the access is allowed in that cell. Thus it would be very beneficial to know
all access restrictions already at cell search phase.

C.1.1 Information valid across multiple cells
The pieces of information that can be valid across multiple cells are:

- A-GNSS assistance data;

- PLMN identity(ies);

- Tracking area identity;
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- Predefined configuration information;
- System Frame Number if it does not change from cell to cell (in case of synchronized network);

- Some measurement/mobility information (FFS).

C.1.2 Information needed at cell/PLMN search

In order to support full mobility within the serving frequency layer, the UEs need to perform cell search rather often and
thus it is seen very important that the information needed in cell search phase is readily available, thereby improving
cell search times and minimizing UE power consumption. If system information decoding is needed for identifying a
cell, fast system information reception is needed in order to avoid too long identification times. For optimising PLMN
search and make PLMN search fast and non-complex, the information needed for PLMN search should be easily
available. The pieces of information that are needed at cell/PLMN search are:

- PLMN identity(ies): in order to acquire information to which PLMN the cell belongs, UEs need to receive
PLMN identity(ies);

NOTE: There may be multiple PLMN identities for one cell.

- Measurement cell identity (FFS): there needs to be a cell identity in the system information, in order to allow
UEs to identify the cell reliably for measurement purposes.
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NOTE: UEs may identify the cell also based on the reference sequence detection;
There is another cell identity that identifies the cell within e.g. PLMN.

NOTE: UEs may have to check possible cell access restrictions before selecting cell/PLMN;
For cel/PLMN search UEs might need some L1 parameters.

C.1.3 Information needed prior to cell camping

Before a UE can camp on a cell, it needs to know any access related parameters in order to avoid camping on cells
where access is forbidden. Thus prior to camping on a cell, a UE needs to know the following information;

- Any cell access restriction parameters, ¢.g.:

- Tracking area identity: if the forbidden TA concept is adopted from legacy systems, then the UE needs to
know whether the cell belongs to such forbidden TA.
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- Cell barring status and cell reservation status (FFS if needed per PLMN): the UE needs to know whether the
cell is barred or reserved in order to avoid camping on a barred cell. Possibly also barring time might be
needed in order to avoid UE to poll barring time frequently from the system information. Another option is
that barring status is indicated also in the neighbour cell list.

- Radio access limitation parameters:
- Any radio condition parameters that limit the access to the cell e.g. similar to GSM C1/S criteria;

- Itis FFS if we need to have some band information indication also, in order to allow UEs to check
possible band support before camping on the cell.

NOTE: UE may need some L1 parameters prior to camping.

C.1.4 Information needed prior to cell access
Once a UE has camped on a cell, the information needed prior to cell access (transmission/reception) includes at least:
- System Frame Number (SFN) (FFS)

- SFN is probably needed by the UE to understand the scheduling parameters (e.g. scheduling information for
secondary SI, RACH, PCH, E-MBMS etc.)

- L1 information, example set of needed L1 parameters:

Nyt T AN Aere ey et tiava 1w b
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- Carrier Bandwidth: FFS if separate bandwidths for UL and DL are needed;
- Carrier center frequency (FFS);
- Cyclic Prefix parameters: in order to decode DL-SCH UE needs to know the CP length arrangements;

- MIMO related parameters: in order to take advantage of the multi-antenna transmissions like MIMO, the UE
needs to know parameters of number of TX antennas, DL/UL pre-coding matrices, eftc...;

- Band Information: may be needed if the same DL carrier frequency has variable UL carrier frequency;

- L1/L2 signalling channel structure parameters: if L1/L2 signalling channel has variable configurations, the
UE may need to know its channel structure at least partly. L1/L2 signalling is crucial to receive any
allocation information. If Random Access Response is transmitted without L1/L2 signalling (e.g.
synchronous transmission with Random Access Preamble), this information might not be required,

- RACH parameters (needed by the UE to start usage of RACH):
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- RACH scheduling information: UE needs to know where in time (sub-frame) and frequency (Physical
Resource Units) the RACH channel is located;

- RACH sequences: UE needs to know the RACH set of sequences to choose from. The sequences may not be
fully of equal meaning (e.g. CQI can be classified for the sequences in a specific way);

- Access class restrictions: access class restrictions might be needed to limit the number of possible UEs using
RACH;

- Persistence values: possible persistence value scheme parameters are needed for RACH usage;

- Other parameters related to RACH: UE needs to know the timers and parameters related to RACH e.g. how
often the UE retransmits RACH and how many times the retransmission is allowed etc;

- RACH power control parameters: UE needs to know parameters related to UL power control.

C.1.5 Information needed while camping on a cell

When a UE has camped on a cell, it needs to continue measuring the neighbouring cells in order to stay camped. The
pieces of information required for that are:

- Measurement parameters:

- In order for the UE to start mobility procedures, it needs to receive parameters e.g. of reporting periods,
reporting event parameters, time to trigger etc. UEs in RRC IDLE state need cell reselection parameters.
UEs in RRC_CONNECTED state need parameters of the neighbour cells e.g. for handover and for error
TECOVery cases.

- Neighbour cell lists are needed to start neighbour cell measurements. UEs in different states may use
different sets of neighbour cell lists. Neighbour cell list may contain following parameters:

- Some L1 parameters: FFS what parameters are needed in the neighbour cell list;
- All information that is needed for camping: see sub-clauses C.2.2 and C.2.3 (FFS);

- Synchronization information: indicating whether the neighbouring cell is synchronized to the current cell
i.e. the cell sending the neighbour cell list (FFS);

- PLMN identity(ies) & tracking area identity (FFS);

- Other 3GPP RAT information: e.g. neighbour cell information of GERAN/UTRAN cells;
- Information of non-3GPP access systems (e.g. WIMAX).
- Secondary NAS parameters:

- Any NAS parameters that were not presented earlier e.g. cell identity uniquely identifying cell within wide
area e.g. PLMN;

- Cell identity (PLMN level) (FFS if this should be in category “Information needed prior to cell access™).
- Secondary UE timer values: any timer values that affect UE’s behaviour.
- Paging parameters: UEs in LTE IDLE state need to receive paging parameters e.g. DRX periods and scheduling.

- Clock time (FFS): the network might send system clock in order to let UEs update their clock time e.g. in the
user interface;

- MBMS service parameters: any parameters needed for MBMS reception e.g. MBMS multiplexing parameters,

MBMS frequency;
NOTE: the presence of these parameters also indicate the presence of MBMS service in the cell (dedicated or
mixed cell).
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- Signalling Radio Bearer parameters: may be broadcasted unless they are standardized.

C.1.6 Thoughts about category division

From UEs’ point of view the categories in sub-clauses C.1.2 and C.1.3 are very similar. Thus it is questionable whether
we need to differentiate procedures between cell search/selection/camping and PLMN search.

From UEs’ point of view, the difference between the procedure for cell search during RRC_ CONNECTED and the
procedure for cell search during RRC IDLE state maybe small. When the UE is in RRC_CONNECTED state, it
measures the neighbour cell and executes handovers commanded by the network.

C.2 Division of Sl between static and flexible parts

System information distribution can be classified into two distinctive parts: static and flexible. Static part is sent more
often, say once per frame, in the cell and has quite a limited capacity for information transfer. The flexible part has
flexible amount of scheduled resources available and thus most of the SI information is contained there.

C.2.1 Static part

The static parts of the System Information are:

- L1 information in order to decode the rest of the information

Note:

- Measurement Cell identity (FFS): it may be possible that L1 channels do not identify the cell. Then some Cell
identity needs to be sent on system information part;

- Any cell access restriction parameters e.g.:

- Tracking area identity: if forbidden TA concept is adopted from legacy systems then UEs need to know
whether the cell belongs to forbidden TA;
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- Cell barring and cell reservation status (FFS if needed per PLMN): UEs need to know whether cell is barred
or reserved in order to avoid camping on barred cell. Possibly also barring time might be needed in order to
avoid UEs to poll barring time frequently from the system information;

- Radio access limitation parameters: any radio condition parameters that limit the access to the cell e.g.
similar to GSM C1/S criteria;

- PLMN identity(ies): in order to acquire information to which PLMN cell belongs, UEs need to receive
PLMN identity(ies).

NOTE: there may be multiple PLMN identities for one cell.
- Scheduling parameters:

- All of the scheduling information of flexible part or part of scheduling information (e.g. scheduling block) of
flexible part. If static part consists of multiple SI blocks then it may be necessary to have scheduling
information of those blocks in the static part.

- Scheduling block defines, from where (time and frequency resources) to decode the SI blocks of the
scheduled flexible part. It may be possible that scheduling of scheduling block is standardized, then this
information can be omitted from the static part. If several types of scheduling blocks are defined ,
scheduling information might be sent for each scheduling block.

- Value tag(s): informs whether the information transmitted on the flexible part has changed. This is needed in
order to avoid UEs from reading any unchanged information repeatedly. Another possibility is to send this
information in L1/L2 signalling channel, but possibly it would cause too much overhead.
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NOTE: It also is possible to include Value tag for SI on the flexible part indicating more precisely what changes
have occurred in the system information.

NOTE: There may be a need for indicating changes in static part with value tag also, if static part consists of
multiple ST blocks.

Table C.2.1 gives an estimate of the size of the elements mentioned above.

Table C.2.1: Initial rough estimates for static part capacity requirement

Information element Bits
Cyclic Prefix (FFS) 2
Carrier BW (FFS) 3-8
MIMO parameters (FFS) 2(+3)
Cell ld (FFS) 9
Tracking Area Id (+ FFS how many additional) [16-28]
Cell Barring status+ possible Time of barring 1+4
Cell reservation status [2]
Radio access limitation parameters 12
PLMN id(s) maximum of 5 ( 24 bits per one) - see Note 120
Scheduling parameters (12-108)
Value Tag 4
SFN (FFS) 11

NOTE: It might not be necessary to send the Mobile Country Code part of the PLMN identity for each indicated
PLMN to limit the number of bits.

C.2.2 Flexible part

The flexible part has different types of Information Elements which require independent scheduling in order to allow
fast enough reception and not to waste transmission capacity. For example, the requirement to receive cell access
parameters is very different than e.g. the clock time. Thus following flexible part division should be considered:

- Scheduling block: scheduling information of the secondary part of the System Information.
- Access parameters:
- All parameters not present in the primary part (¢.g. some L1 parameters);
- RACH parameters;
- Power control parameters;
- Paging parameters;
- Any timer values needed for operating in the cell and in the network.
- Measurement related parameters:
- Neighbour cell lists;
- Cell selection/reselection parameters;
NOTE: Some of these parameters are included in the static part element “Radio access limitation parameters.”
- Measurement control information;
- Non vital information:
- Clock time;

- Positioning (A-GNSS etc.) information;
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- Service parameters (¢.g. MBMS parameters);

- Secondary NAS parameters.

C.23 Information whose location is FFS

The location of the following information is FFS:

- System Frame Number: SFN might be needed very fast i.e. for HO purposes. SFN might be needed also for
decoding scheduling block parameters, but on the other hand it might be requested not to send often changing
information on the static part in order to be able to make time soft combining. Further investigation on the SFN
broadcasting is thus needed.

C.2.4 Dedicated part

The dedicated part is embedded in the RRC message that is meant for sending System Information Elements in unicast
mode e.g. for HO purposes, positioning purposes .... The UE needs some information for the neighbouring cell to
access it, this is needed to limit the interruption times caused by HO execution. When a UE receives a HO COMMAND
it needs at least following information from the target cell:

- All information in the static part (see sub-clause C.2.1): may be received by the UE by itself;

- Most of the information from the access parameters (see sub-clause C.2.2): is favourably delivered by dedicated
manner via the source cell, because the UE might not have time to get all the necessary secondary SI from the
target cell;

- System Frame Number is needed to minimize the interruption times during the HO procedure. Most probably the
UE needs to receive (at least confirm) the SFN directly by the neighbour cell SI reading, because giving the SFN
via source cell may cause some inaccuracy to the SFN.
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Annex D (informative):
MBMS

D.1 MBMS control & functions

The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.
The functions hosted by the eNB may be:

- Scheduling and transmission of MBMS control information;

- Scheduling of single-cell MBMS transmissions;

- Transmission of single-cell and multi-cell MBMS services;

- Radio bearer control for MBMS.
The co-ordinating functions may include:

- Distribution of MBMS services;

- Co-ordination of multi-cell MBMS transmissions;

- MBMS SAE bearer control.

It is FFS which node in E-UTRAN performs the co-ordination functions.

D.2 MBMS transmission

A point-to-multipoint radio bearer is used to carry MBMS traffic. It is FFS whether a point-to-point radio bearer is also
used to carry MBMS traffic or not. Improvements for single-cell MBMS transmission (e.g. HARQ) and MCS that
would enable potential removal of p-t-p transmissions for MBMS are FFS.

A frequency layer can be dedicated to MBMS transmissions:
- When a cell belongs to a frequency layer dedicated to MBMS transmissions (MBMS-dedicated cell):

- The MBMS transmission (MTCH and MCCH) occurs on MCH or DL-SCH (FFS);

No uplink or counting mechanism supported,;

- No support for unicast data transfer in the cell;

- The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:

- If paging messages were allowed, the UE could answer in a non-E-UTRA cell e.g. UTRA cell (FFS);

- The possible multi-cell p-t-m transmission with SFN operation on the MCH of the SFN area is semi-statically
configured e.g. by O&M.

- Single-cell p-t-m transmission is possible.

- When a cell does not belong to a frequency layer dedicated to MBMS transmissions (MBMS/Unicast-mixed
cell):

- Transmission of both unicast and MBMS transmissions in the cell is done in a co-ordinated manner on DL-
SCH and or MCH+DL-SCH (FFS);

- The possible SFN operation on the MCH of the SFN area is semi-statically configured e.g. by O&M; or the
SFN area is dynamic and may be based on counting mechanisms (FFS).

- Counting is possible (FFS);
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- P-t-p transmission on DL-SCH is FFS.

63

There are two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)

b)

The BCCH indicates where the MCCH(s) are:

Single-cell transmission (no SFN operation):

3GPP TS 36.300 V0.3.1 (2006-11)

- The MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;

- The MBMS service (MTCH and MCCH) may be transmitted on DL-SCH or MCH (FFS);

- Combining of MBMS transmission from multiple cells is not supported,

- Counting for switching between p-t-p and p-t-m radio bearer may be supported (FFS);

Multi-cell transmission (SFN operation):

- The MBMS service MTCH and MCCH) is transmitted on MCH;

- Combining is supported with SFN;

- Synchronous transmission.

One (or none) MCCH per cell for cell specific transmission;

MCCH(s) sent in SFN area for non-cell specific transmission.

The p-t-m/p-t-p switching points are either dynamically decided based on counting mechanism or semi-
statically configured by O&M (FFS).

Having a feedback mechanism for MTCH transmission is FFS: statistical feedback, TTI based NACK or something
else. Also is FFS if the re-transmission is a single cell transmission in all cases.

D.3

Deployment Scenarios

In terms of deployment scenarios of MBMS in E-UTRAN, the following alternatives can be listed:

Carrier type: dedicated vs. mixed carrier;,

SFN transmission: multi-cell vs. single-cell transmission;

Radio bearer type: p-t-m vs. p-t-p;

Counting; yes or no;

Audience measurement: yes or no,

ON/OFF control of MBMS service delivery: yes or no;

PTP / PTM radio bearer switching: yes or no;

Table D.3 below lists the combinations of the above alternatives that are supported in E-UTRAN:

Table D.3: MBMS Deployment Scenarios

# Carrier Transmission RB Counting | Comments
dedicated multi-cell p-t-m no From 1 to n cells
Audience measurement (FFS)
2 mixed multi-cell p-t-m no Audience measurement (FFS)
Ngde: o nanes witl be d
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Annex <X> (informative):
Change history

Change history

Date TSG # TSG Doc. | CR I [Rev [ Subjéct/Comment Old New
2006-06 |RAN2 Ad.|R2-062020 First version. 0.0.0
2006-06 |RANZ2 Ad.|R2-062026 RLC operation clarified; 0.0.0 | 0.0.1

High priority and low priority SRBs listed in RRC;

New section on RRC procedures;

Organisation of paging groups explained;

New section on Support for self-configuration and self-optimisation.

2006-06 |RANZ2 Ad.|R2-062036 Four possible types of allocation added to section 11; 0.0.1 | 0.0.2
New section for the support for real time IMS services.

2006-08 | RAN2#54 | R2-062206 Annex B on RRC and MAC control added. 0.02 ] 0.03
Minor editorial clarifications.

2006-09 | RAN#34 |RP-060603 Section 4 on “Overall Architecture” reorganised; 0.0.3 | 0.04

Details on RLC operation included (segmentation, PDU size);
Overview of System Information and RACH procedure added.
2006-10 | RAN2#55|R2-063012 Ciphering for RRC signalling required in eNB as agreed in SA3; 0.04 | 0.0.5
Agreements on RLC operation included: concatenation, discard,
polling and status reports;

Agreed text proposal in R3-061428 on Self Configuration added to
section 19;

Context transfer of header compression at UPE relocation listed as
FFS.

Outline of the RACH procedure described.

2006-10 | RAN2#55| R2-063039 Miscellaneous editorial corrections; 0.05| 0.1.0
Agreed text proposal R3-061606 on Current status of E-UTRAN
Architecture description added to section 4;

Agreed text proposal in R3-061613 on Support for self-
configuration and self-optimisation added to section 19.

Agreed Physical layer model R2-063031 added to section 5
2006-11 | RAN2#56 | R2-063656 Annex C on system information classification added (R2-063064); 0.1.0 ] 0.2.0
Integrity protection for the control plane only (SA3 agreement);
Agreements on PDCP and RLC PDU structure/handling reflected;
Decisions on mobility aspects such as load balancing, handover,
radio link failure and random access procedure added;

Agreed MBMS deployment scenarios listed together with MBMS
transmissions and principles from 25.813;

Agreed text proposal R3-061936 on Radio Resource Management
added to section 15;

Agreed text proposal R3-061940 on RAN Sharing added to section
10;

Agreed text proposal R3-061943 on Roaming/Area Restrictions in
SAE/LTE added to section 10;

Agreed text proposal R3-062008 on S1 C-Plane Functions and
procedures added to section 18;

Agreed text proposal R3-062011 on X2 interface added to section
19.

2006-11 | RAN2#56 | R2-063xxx Incorporation of RAN1 agreement regarding the mandatory support | 0.2.0 | 0.3.0
of 20Mhz DL bandwidth for UEs i.e. removal of sub-clause 16.1;
Editorial corrections.

2006-11 | RAN2#56 | R2-063xxx Removal of the SA3 agreement on integrity protection for the user | 0.3.0 | 0.3.1
plane;

Addition of Annex D on MBMS Transmission;
Editorial corrections
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1. The present application is being examined under the pre-AIA

first to invent provisions.

2. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.
103 (a) as being unpatentable Malladi US 20080090528 in view of
Anderson WO 2000015984 (see also US 20080144600) and Mazur US

20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);

a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,

PUSCH, PUCCH, the UE may be assigned no data segment or no
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control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information
(fig. 3, PUSCH, PUCCH, the UE may be assigned no data segment or
no control segment in a given slot, [0041], 0042], see also

prov. 60/819,268 fig. 44, 4B).

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being
assigned time and frequency resources, the provisional is silent
on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [003871).
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Malladi is silent on the transceiver is further configured
to send, over a single downlink control channel, a plurality of
power commands, wherein each power command controls a
transmission power level of the physical uplink control channel

of a respective UE.

Anderson teaches the transceiver is further configured to
send, over a single downlink control channel, a plurality of
power commands, wherein each power command controls a
transmission power level of a respective UE (PLCCH implemented
for communication of TPC and SS data, transmission comprising

TPC and SS data bits for plurality of UEs, pg. 29 lines 10-19).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein
each power command controls a transmission power level of the
physical uplink control channel of a respective UE, as suggested
by Anderson. This modification would benefit the system by

providing a proven, reliable method for power control.

The combination is silent on wherein the single downlink

control channel shares a time slot with a physical downlink
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shared channel.

Mazur teaches sharing a timeslot between traffic channel
and control channel transmissions ([0038]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.

Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Anderson: PLCCH implement by including one TPC

data bit and two SS data bits for each UE, pg. 29 lines 21-27).

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).
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Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

Prior Art of Record
3. US 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
speed uplink control channel)

Us 20050013287 [0006] teaches WCDMA PUSCH (uplink shared

channel)
RONALD B ABELSON
Primary Examiner
Art Unit 2476

* Kk ok

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 10 August 2016 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. [ The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one
of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the
following time periods:
a) X The period for reply expires 3 months from the mailing date of the final rejection.
b) |:| The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) O They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);

c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) & They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See atfached PTO-892. (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s): __
6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. & For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

s8.[]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and
sufficient reasons why it is hecessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1, 5-9, 11, and 15-19.
Claim(s) withdrawn from consideration:

RONALD B ABELSON
Primary Examiner
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Harry Vartanian
For Appellant

EXAMINER’S ANSWER

This is in response to the appeal brief filed 10/17/18.
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(1) Grounds of Rejection to be Reviewed on Appeal

Every ground of rejection set forth in the Office action
dated 05/17/2018 from which the appeal is taken is being
maintained by the examiner except for the grounds of rejection
(if any) listed under the subheading “WITHDRAWN REJECTIONS.”
New grounds of rejection (if any) are provided under the

subheading “NEW GROUNDS OF REJECTION.”

The following ground(s) of rejection are applicable to the

appealed claims.

Claim Rejections - 35 USC § 103
1. The following is a quotation of pre-AIA 35 U.S.C. 103 (a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

2. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.

103 (a) as being unpatentable Malladi US 20080090528 in view of
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Tsunehara US 20010012276, Sato US 20050222948 and Mazur US

20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);

a transceiver is configured to transmit, to a user
equipment (UE), a first signal that includes resource allocation
information associated with a physical uplink control channel,
wherein the physical uplink control channel and a physical

uplink shared channel have different frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,
PUSCH, PUCCH, the UE may be assigned no data segment or no
control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information

and wherein the physical uplink control channel is in a same
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location in the time slot per frame (fig. 3, PUSCH, PUCCH, the
UE may be assigned no data segment or no control segment in a
given slot, [0041], 0042], see also prov. 60/819,268 fig. 4A,
4B) . Note, the Examiner maintains the teachings of Malladi
entail the physical uplink control channel is in a same location
in the time slot per frame given Malladi does not mention

changing the location of the physical uplink control channel.

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being
assigned time and frequency resources, the provisional is silent
on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [0038]).

Malladi is silent on the transceiver is further configured
to transmit, over a single downlink control channel to the UE, a
second signal that includes a plurality of power commands for a

plurality of UEs, wherein each power command controls a
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transmission power level of the physical uplink control channel

of a respective UE.

Tsunehara teaches the transceiver is further configured to
transmit, over a single downlink control channel to a plurality
of UEs, a plurality of power commands, wherein each power
command controls a transmission power level of a respective UE
(common channel shared by the mobile terminals, base station can
perform transmission power control of mobile terminals by
transmitting power control signals via single common channel,
[0072], CDMA, abstract).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein
each power command controls a transmission power level of the
physical uplink control channel of a respective UE, as suggested
by Tsunehara. This modification would benefit the system by

providing a proven, reliable method for power control.

Although Tsunehara teaches the transceiver is further
configured to transmit, over a single downlink control channel,
a plurality of power commands, wherein each power command

controls a transmission power level of a plurality of UEs, the
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combination is silent on transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs.

Sato makes obvious transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs ([0001, radio transceiver Z11l transmits control signals to
relay terminals, [0150], base station to transmit control
signals to relay terminals, [0154], CDMA, [0102], fig. 1, 4, 9,
10). Note, power control signals are control signals.

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
transmitting to the UE a second signal that includes a plurality
of power commands for a plurality of UEs, as suggested by Sato.
This modification would benefit the system by when the UE is out

of range of the destination base station.

Although Malladi teaches CDMA ([0005]) and transmitting
downlink control channels and a physical downlink shared channel
(see provisional [0024]) and it was well known in the art at the
time of the instant application in CDMA networks to transmit in
the downlink control channel information in a single timeslot
(see 20010048711: each frame of the pilot channel consists of
plural time slots, abstract and 20020085522: time slots of the

dedicated physical channels can be shifted in time in relation
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to the time slots (slot 0, slot 1, . . . ) of the pilot channel
( CPICH), abstract) and shared channel information in a single
timeslot (see 20020105929: for each slot, transmitting a forward
shared channel, [0017] and 20020136193: each time slot includes
a high-speed downlink shared channel, [0029]), the combination
is silent on wherein the single downlink control channel shares
a time slot with a physical downlink shared channel.

Mazur teaches sharing a timeslot between traffic channel /
“physical downlink shared channel” and control channel
transmissions ([0038]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.

Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Tsunehara: common channel shared by the mobile
terminals, base station can perform transmission power control
of mobile terminals by transmitting power control signals via

single common channel, [0072], CDMA, abstract).

IPR2025-00221 Exhibit 2009 Page 335 of 492



Application/Control Number: 14/458,693 Page 9
Art Unit: 2476

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

(2) Response to Argument

Appellant contends, “Since Tsunehara only relates to CDMA,

the channels and timing described for the power control are

structured differently than claim 1 such that “wherein the
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single downlink control channel shares a time slot with a
physical downlink shared channel” for the operation

of transmitting “over a single downlink control channel to the
UE, a second signal that includes a plurality of power commands
for a plurality of UEs, wherein each power command controls a
transmission power level of the physical uplink control

channel of a respective UE.” (pg. 9 last paragraph). However, as
stated above, Malladi teaches CDMA ([0005]) and transmitting
downlink control channels and a physical downlink shared channel
(see provisional [0024]) and it was well known in the art at the
time of the instant application in CDMA networks to transmit in
the downlink control channel information in a single timeslot
(see 20010048711: abstract and 20020085522: abstract) and shared
channel information in a single timeslot (see 20020105929 [0017]

and 20020136193 [0029]).

Appellant states Sato does not teach or suggest “wherein
each power command controls a transmission power level of the
physical uplink control channel of a respective UE” (pg. 10 last
paragraph). As shown above, the Examiner maintains Sato makes

this limitation obvious since the base station in Sato is
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transmitting control signals to the relay terminals and each
relay terminal may forward control signals to multiple UEs.
Furthermore, Appellant contends Sato does not state control
signals for multiple terminals are sent to a relay terminal (pg.
11 1¢* paragraph). However, this is false (see Sato radio
transceiver Z11 transmits control signals to relay terminals,
[0150], base station to transmit control signals to relay
terminals, [0154] fig. 1, 4, 9, 10). Appellant contends Sato
does not state control signals are sent on a single downlink
control channel (pg. 11 15t paragraph). However, Tsunehara
teaches transmitting on a downlink control channel. Also, (pg.
11 1¢* paragraph) Appellant states control signals do not have to
be power control signals. However, in every CDMA system power
control is an integral component of the system.

Appellant contends “a substantial reconstruction or
redesign at least of Malladi, Tsunehara, and Sato is needed to
provide the basis for a prima facie case of obviousness” (pg. 11
last paragraph). For the reasons described above, the Examiner
maintains this contention is false.

On pages 12 and 13 of the Appeal Brief the Appellant
contends impermissible hindsight for combining the references
Malladi, Tsunehara, Sato, and Mazur. The primary reference,
Malladi, refers to a CDMA network. The Tsunehara reference,

which also pertains to a CDMA network, teaches the limitation
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“the transceiver is further configured to transmit, over a
single downlink control channel to a plurality of UEs, a
plurality of power commands, wherein each power command controls
a transmission power level of a respective UE”. Furthermore,
Sato teaches, in a CDMA environment, a base station transmitting
control signals to relay terminals wherein each relay terminal
may forward the control signals to a plurality of UEs. In
addition, Mazur teaches sharing a timeslot between traffic
channel / “physical downlink shared channel” and control channel
transmissions was well known in the art at the time of the
instant application. Therefore, the Examiner maintains the
combination of the references would have been obvious to one of
ordinary skill in the art at the time of the instant

application.

For the above reasons, it is believed that the rejections

should be sustained.

Respectfully submitted,

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

IPR2025-00221 Exhibit 2009 Page 339 of 492



Application/Control Number: 14/458,693 Page 13
Art Unit: 2476

Conferees:
/PHIRIN SAM/

Primary Examiner, Art Unit 2476

/AYAZ R SHEIKH/
Supervisory Patent Examiner, Art Unit 2476

Requirement to pay appeal forwarding fee. 1In order to avoid
dismissal of the instant appeal in any application or ex parte
reexamination proceeding, 37 CFR 41.45 requires payment of an
appeal forwarding fee within the time permitted by 37 CFR
41.45(a), unless appellant had timely paid the fee for filing a

brief required by 37 CFR 41.20(b) in effect on March 18, 2013.
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
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1. The present application is being examined under the pre-AIA

first to invent provisions.

2. Claims 1, 4-9, 11, and 14-19 are rejected under 35 U.S.C.
103 (a) as being unpatentable Malladi US 20080090528 in view of

Anderson WO 2006015984 (see also US 20080144600).

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);

a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

frequency resources;

the network device is configured to receive, over the

physical uplink shared channel, data at assigned frequencies;

the network device is further configured to receive, at

frequencies that the physical uplink shared channel is not
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received, a signal over the physical uplink control channel in
relation to the sent resource allocation information (fig. 3,
PUSCH, PUCCH, [0041, 0042], see also prov. 60/819,268 fig. 4A,

4B) .

Although Malladi teaches W-CDMA and frequency multiplexing
the PUSCH and PUCCH, the reference is silent on the network
device is configured to receive at a time slot that the physical
uplink shared channel is not received, control information over
the physical uplink control channel in relation to the sent
resource allocation information. However, time slotting physical
uplink control channels and physical uplink shared control
channels was well known in the art at the time of the instant
invention. Raaf US 7180902 col. 1 1n 66 — col. 2 1n 4 teaches
time slots for a physical uplink control channel (DPCCH);
Muraoka WO 2005083897 (for translation see US 20070177656 [0015,
0044] teaches time-slots shared uplink channel; and Masseroni US
20030054850 teaches time slots for physical uplink shared
control channel, abstract, claim 1.

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi teaches by

the network device is configured to receive at a time slot that
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the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. This modification
would benefit the system by decreasing the probability of

interference by time multiplexing the PUSCH and PUCCH.

Malladi is silent on the transceiver is further configured

to send, over a downlink control channel, feedback information.

Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission
comprising TPC and SS data bits for plurality of UEs, pg. 29

lines 10-19).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
processor is further configured to receive feedback information
from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.
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Regarding claims 4, 14, the feedback information includes
power control information (Anderson: PLCCH implemented for
communication of TPC and SS data, transmission comprising TPC

and SS data bits for plurality of UEs, pg. 29 lines 10-19).

Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Anderson: PLCCH implement by including one TPC

data bit and two SS data bits for each UE, pg. 29 lines 21-27).

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the

physical uplink shared channel is any one of a time division
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multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

3. Claims 2 and 12 are rejected under pre-AIA 35 U.S.C. 103 (a)
as being unpatentable over the combination of Malladi and
Anderson as applied to claims 1 and 11 above, and further in

view of Lamontagne US 20050002360.

The combination is silent on the processor is further

configured to send data on a physical downlink shared channel.

Lamontagne teaches the processor is further configured to

send data on a physical downlink shared channel ([0037]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the processor is further configured to send data on a physical
downlink shared channel, as shown by Lamontagne. This
modification would benefit the system by providing a proven,

reliable method for transmitting downlink data.
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Prior Art of Record
4. Us 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
speed uplink control channel)
US 20050013287 [0006] teaches WCDMA PUSCH (uplink shared

channel)

Response to Arguments
5. Applicant’s arguments with respect to amended claims have
been considered but are moot because the arguments do not apply

to any of the references being used in the current rejection.

Conclusion
6. Applicant's amendment necessitated the new ground(s) of
rejection presented in this Office action. Accordingly, THIS
ACTION IS MADE FINAL. See MPEP & 7006.07(a). Applicant is
reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action

1s not mailed until after the end of the THREE-MONTH shortened
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statutory period, then the shortened statutory period will
expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD RB.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is

571-273-8300.
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Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476

* K K

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103(a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.
103 (a) as being unpatentable Malladi US 20080090528 in view of

Baker US 6754505, Sato US 20050222948 and Mazur US 20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);
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a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,
PUSCH, PUCCH, the UE may be assigned no data segment or no
control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information
(fig. 3, PUSCH, PUCCH, the UE may be assigned no data segment or
no control segment in a given slot, [0041], 0042], see also

prov. 60/819,268 fig. 44, 4B).

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being

assigned time and frequency resources, the provisional is silent
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on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [003871).

Malladi is silent on the transceiver is further configured
to transmit, over a single downlink control channel to the UE, a
plurality of power commands, wherein each power command controls
a transmission power level of the physical uplink control

channel of a respective UE.

Baker teaches the transceiver is further configured to
transmit, over a single downlink control channel to the UE, a
plurality of power commands, wherein each power command controls
a transmission power level of a respective UE (col. 1 line 57 -
col. 2 line 41, CDMA col. 7 lines 1-11).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein

each power command controls a transmission power level of the
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physical uplink control channel of a respective UE, as suggested
by Baker. This modification would benefit the system by

providing a proven, reliable method for power control.

Although Baker teaches the transceiver is further
configured to transmit, over a single downlink control channel,
a plurality of power commands, wherein each power command
controls a transmission power level of a respective UE, the
combination is silent on transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs.

Sato makes obvious transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs ([0001, radio transceiver Z1l1l transmits control signals to
relay terminals, [0150], base station to transmit control
signals to relay terminals, [0154] fig. 1, 4, 9). Note, power
control signals are control signals.

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
transmitting to the UE a second signal that includes a plurality
of power commands for a plurality of UEs, as suggested by Sato.
This modification would benefit the system by when the UE is out

of range of the destination base station.
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The combination is silent on wherein the single downlink
control channel shares a time slot with a physical downlink
shared channel.

Mazur teaches sharing a timeslot between traffic channel /
“physical shared channel” and control channel transmissions
([00381]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.

Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Anderson: PLCCH implement by including one TPC

data bit and two SS data bits for each UE, pg. 29 lines 21-27).

Regarding claims 6 and 16, the times that the signal over

the physical uplink control channel is received by the network
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device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

Response to Arguments
4, Applicant’s arguments with respect to the amended
independent claims have been considered but are moot because the
arguments do not apply to any of the references being used in

the current rejection.
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Prior Art of Record
5. Us 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
speed uplink control channel)

Us 20050013287 [0006] teaches WCDMA PUSCH (uplink shared
channel)

Anderson WO 2006015984 (see also US 20080144600) (PLCCH
implemented for communication of TPC and SS data, transmission
comprising TPC and SS data bits for plurality of UEs, pg. 29
lines 10-19)

US 20020094834 [0042] teaches an MS adjusting the uplink
physical control channel based on TPC commands. US 20010026543
[0228] downlink control channel used to send power control

command.

Conclusion
6. Applicant's amendment necessitated the new ground(s) of
rejection presented in this Office action. Accordingly, THIS
ACTION IS MADE FINAL. See MPEP & 7006.07(a). Applicant is
reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will
expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD RB.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is

571-273-8300.
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Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476
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/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103(a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.

103 (a) as being unpatentable Malladi US 20080090528 in view of

Tsunehara US 20010012276, Sato US 20050222948 and Mazur US

20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);

IPR2025-00221 Exhibit 2009 Page 367 of 492



Application/Control Number: 14/458,693 Page 3
Art Unit: 2476

a transceiver is configured to transmit, to a user
equipment (UE), a first signal that includes resource allocation
information associated with a physical uplink control channel,
wherein the physical uplink control channel and a physical

uplink shared channel have different frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,
PUSCH, PUCCH, the UE may be assigned no data segment or no
control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information
and wherein the physical uplink control channel is in a same location in the time slot per frame
(fig. 3, PUSCH, PUCCH, the UE may be assigned no data segment or
no control segment in a given slot, [0041], 0042], see also
prov. 60/819,268 fig. 4A, 4B). Note, the Examiner maintains the
teachings of Malladi entail the physical uplink control channel is in a same

location in the time slot per frame.

IPR2025-00221 Exhibit 2009 Page 368 of 492



Application/Control Number: 14/458,693 Page 4
Art Unit: 2476

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being
assigned time and frequency resources, the provisional is silent
on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [003871).

Malladi is silent on the transceiver is further configured
to transmit, over a single downlink control channel to the UE, a
second signal that includes a plurality of power commands for a
plurality of UEs, wherein each power command controls a
transmission power level of the physical uplink control channel

of a respective UE.

Tsunehara teaches the transceiver is further configured to
transmit, over a single downlink control channel to a plurality
of UEs, a plurality of power commands, wherein each power
command controls a transmission power level of a respective UE
(common channel shared by the mobile terminals, base station can

perform transmission power control of mobile terminals by
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transmitting power control signals via single common channel,
[0072], CDMA, abstract).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein
each power command controls a transmission power level of the
physical uplink control channel of a respective UE, as suggested
by Tsunehara. This modification would benefit the system by

providing a proven, reliable method for power control.

Although Tsunehara teaches the transceiver is further
configured to transmit, over a single downlink control channel,
a plurality of power commands, wherein each power command
controls a transmission power level of a plurality of UEs, the
combination is silent on transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs.

Sato makes obvious transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs ([0001, radio transceiver Z1l1l transmits control signals to
relay terminals, [0150], base station to transmit control

signals to relay terminals, [0154] fig. 1, 4, 9). Note, power
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control signals are control signals.

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
transmitting to the UE a second signal that includes a plurality
of power commands for a plurality of UEs, as suggested by Sato.
This modification would benefit the system by when the UE is out

of range of the destination base station.

The combination is silent on wherein the single downlink
control channel shares a time slot with a physical downlink
shared channel.

Mazur teaches sharing a timeslot between traffic channel /
“physical downlink shared channel” and control channel
transmissions ([0038]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.
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Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Tsunehara: common channel shared by the mobile
terminals, base station can perform transmission power control
of mobile terminals by transmitting power control signals via

single common channel, [0072], CDMA, abstract).

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the

physical uplink shared channel is any one of a time division
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multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

Response to Arguments
4, Applicant's arguments filed 4/23/18 have been fully
considered but they are not persuasive. The Examiner maintains
with respect to the applicant’s argument (pg. 8 last paragraph)
Mazur makes “the single downlink control channel shares a time
slot with a physical downlink shared channel” and (pg 10 1°°
paragraph) Malladi teaches “at a time slot that the physical
uplink shared channel is not received, control information over
the physical uplink control channel in relation to the sent
resource allocation information and wherein the physical uplink
control channel is in a same location in the time slot per

frame”.

Prior Art of Record

5. Us 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
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speed uplink control channel)

Us 20050013287 [0006] teaches WCDMA PUSCH (uplink shared
channel)

Anderson WO 2006015984 (see also US 20080144600) (PLCCH
implemented for communication of TPC and SS data, transmission
comprising TPC and SS data bits for plurality of UEs, pg. 29
lines 10-19)

US 20020094834 [0042] teaches an MS adjusting the uplink
physical control channel based on TPC commands. US 20010026543
[0228] downlink control channel used to send power control

command.

Conclusion
6. THIS ACTION IS MADE FINAL. Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will

expire on the date the advisory action is mailed, and any
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extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD RB.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is

571-273-8300.
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Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476

* K K

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

/BAYAY SHEIKH/

Supervisory Patent Examiner, Art Unit 2476

IPR2025-00221 Exhibit 2009 Page 376 of 492



Application/Control Number: 14/458,693 Page 12
Art Unit: 2476

IPR2025-00221 Exhibit 2009 Page 377 of 492



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
14/458,693 08/13/2014 Paul Howard IPW2-USCN205928 4825
3624 7590 05/20/2016
EXAMINER
VOLPE AND KOENIG, P.C. |
UNITED PLAZA ABELSON, RONALD B

30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

| ART UNIT | PAPER NUMBER
2476

| NOTIFICATION DATE | DELIVERY MODE

05/20/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eoffice@volpe-koenig.com

IPR2025-00221 Exhibit 2009
PTOL-90A (Rev. 04/07)

Page 378 of 492



UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
14/458,693 13 August, 2014 HOWARD, PAUL IPW2-USCN205928

EXAMINER

VOLPE AND KOENIG, P.C.
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor

RONALD B. ABELSON

PHILADELPHIA, PA 19103 ART UNIT PAPER
2476 20160512
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

See attached PTO-892

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

PTO-90C (Rev.04-03)

IPR2025-00221

Exhibit 2009

Page 379 of 492




Notice of References Cited

Application/Control No.

Reexamination

Applicant(s)/Patent Under

14/458,693 HOWARD, PAUL
Examiner Art Unit
RONALD B. ABELSON 2476 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumfj?o“;g_‘;';‘m'igf_”g‘:; Code MM?@?YY Name CPC Classification US Classification
* A | US-2007/0177656 A1 08-2007 Maruta; Yasushi HO04B1/712 375/148
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | USs-
M | US-
FOREIGN PATENT DOCUMENTS
* Countre%coliig—?\le’\tl)ZTE:S Code MMl:?itsYY Country Name CPC Classification
N
o
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
W
X

*A copy of this reference is not being furnished with this Office action.

(See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
20160512

IPR2025-00221

Notice of References Cited

Exhibit 2009

Part of Paper No.

Page 380 of 492




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/458,693 08/13/2014 Paul Howard IPW2-USCN205928 4825
3624 7590 12/30/2015
EXAMINER
VOLPE AND KOENIG, P.C. | |
UNITED PLAZA ABELSON, RONALD B
30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103 | ART UNIT | PAPER NUMBER |
2476
| NOTIFICATION DATE | DELIVERY MODE |
12/30/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eoffice@volpe-koenig.com

IPR2025-00221 Exhibit 2009 Page 381 of 492
PTOL-90A (Rev. 04/07)



Application No. Applicant(s)
14/458,693 HOWARD, PAUL

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
RONALD B. ABELSON 2476 ,S\ltgt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 10/22/14 and 8/13/14.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-20 is/are rejected.
8)[] Claim(s) is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 8/13/14 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)

. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)

Paper No(s)/Mail Date 10/22/14.. yother .

U.S. Patent and Trademark Office o
PTOL-326 (RéPR2025-00221 Office Action Etilidrg009 Part of Paper NdayRiB8at@bd 921006



Application/Control Number: 14/458,693 Page 2
Art Unit: 2476

1. The present application is being examined under the pre-AIA

first to invent provisions.

The Notice of Allowance sent on 11/16/15 is hereby removed.

Claim Rejections - 35 USC § 103
2. The following is a gquotation of 35 U.S.C. 103(a) which
forms the basis for all obviousness rejections set forth in this
Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the
differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

3. Claims 1, 2, 4-12, and 14-20 are rejected under 35 U.S.C.
103 (a) as being unpatentable Ishii US 20070265017 in view of

Anderson US 20080144600.

Regarding claims 1 and 11, Ishii teaches a network device

comprising:
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a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

resources (uplink control channel, PUSCH, [0207]);

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (uplink
control channel can be one of two types, a channel to be time-
multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]);

the network device is further configured to receive, at
times that the physical uplink shared channel is not received, a
signal over the physical uplink control channel in relation to
the sent resource allocation information (uplink control channel
can be one of two types, a channel to be time-multiplexed with
physical uplink shared channel PUSCH and a channel to be

frequency-multiplexed with it, [0207]); and

Ishii is silent on the transceiver is further configured to

send, over a downlink control channel, feedback information
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Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the processor
is further configured to receive feedback information from a
downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.

Regarding claims 2, 12, the processor is further configured
to send data on a physical downlink shared channel (Ishii:

PDSCH, [02071).

Regarding claims 4, 14, the feedback information includes
power control information (Anderson: PLCCH implemented for
communication of TPC and SS data, transmission comprising TPC

and SS data bits for plurality of UEs, [0131]).
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Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Anderson: PLCCH implement by including one TPC

data bit and two SS data bits for each UE, [0132], [0136]).

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (Ishii: uplink
control channel can be one of two types, a channel to be time-
multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Regarding claims 7-10 and 17-20 , the uplink physical
control channel, the respective uplink physical control
channels, or the physical uplink shared channel is any one of a
time division multiple access (TDMA), code division multiple
access (CDMA), time division duplex (TDD), frequency division
duplex (FDD), time division-code division multiple access (TD-
CDMA), or universal mobile telecommunication system (UMTS)
physical channel (Ishii: (uplink control channel can be one of

two types, a channel to be time-multiplexed with physical uplink
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shared channel PUSCH and a channel to be frequency-multiplexed

with it, [0207]).

4, Claims 3 and 13 are rejected under pre-AIA 35 U.S.C. 103 (a)
as being unpatentable over the combination of Ishii and Anderson

as applied to claims 2 and 12 above, and further in view of

Malkamaki US 20020172208.

The combination is silent on the downlink control channel
and the physical downlink shared channel are time multiplexed.

Malkamaki teaches time multiplexing a physical downlink
shared channel and another channel ([0008]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
having the downlink control channel and the physical downlink
shared channel time multiplexed, as suggested by Malkamaki. This
modification would benefit the system by providing a method of

reducing interference between the two channels.
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5. Claims 1 and 11 are rejected under 35 U.S.C. 103 (a) as
being unpatentable Malladi US 20080090528 in view of Anderson US

20080144600.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

resourcesy

the network device is configured to receive, over the

physical uplink shared channel, data at assigned frequencies;

the network device is further configured to receive, at
frequencies that the physical uplink shared channel is not
received, a signal over the physical uplink control channel in
relation to the sent resource allocation information (fig. 3,
PUSCH, PUCCH, [0041, 0042], see also prov. 60/819,268 fig. 4A,
4B) . Although Malladi teaches frequency multiplexing the PUSCH

and PUCCH, time multiplexing the channels would have been
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obvious to one of ordinary skill in the art at the time of the

instant application.

Malladi is silent on the transceiver is further configured

to send, over a downlink control channel, feedback information

Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
processor is further configured to receive feedback information
from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.

Conclusion
6. Any inquiry concerning this communication or earlier

communications from the examiner should be directed to RONALD B.
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ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476
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1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AIA 35 U.S.C. 103(a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.
103 (a) as being unpatentable Malladi US 20080090528 in view of

Baker US 6754505 and Mazur US 20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);
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a transceiver is configured to send, to a user eguipment
(UE), resource allocation information associated with a physical
uplink control channel, wherein the physical uplink control
channel and a physical uplink shared channel have different

frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,
PUSCH, PUCCH, the UE may be assigned no data segment or no
control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information
(fig. 3, PUSCH, PUCCH, the UE may be assigned no data segment or
no control segment in a given slot, [0041], 0042], see also

prov. 60/819,268 fig. 44, 4B).

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being

assigned time and frequency resources, the provisional is silent
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on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [003871).

Malladi is silent on the transceiver is further configured
to send, over a single downlink control channel, a plurality of
power commands, wherein each power command controls a
transmission power level of the physical uplink control channel

of a respective UE.

Baker teaches the transceiver is further configured to
send, over a single downlink control channel, a plurality of
power commands, wherein each power command controls a
transmission power level of a respective UE (col. 1 line 57 -
col. 2 line 41, CDMA col. 7 lines 1-11).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein

each power command controls a transmission power level of the
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physical uplink control channel of a respective UE, as suggested
by Baker. This modification would benefit the system by

providing a proven, reliable method for power control.

The combination is silent on wherein the single downlink
control channel shares a time slot with a physical downlink
shared channel.

Mazur teaches sharing a timeslot between traffic channel /
“physical shared channel” and control channel transmissions
([00381]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.

Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Anderson: PLCCH implement by including one TPC

data bit and two SS data bits for each UE, pg. 29 lines 21-27).
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Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

IPR2025-00221 Exhibit 2009 Page 399 of 492



Application/Control Number: 14/458,693 Page 7
Art Unit: 2476

Response to Arguments
4, Applicant's arguments filed 10/31/16 have been fully
considered but they are not persuasive. Examiner has modified

rejection to include Baker.

Prior Art of Record
5. Us 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
speed uplink control channel)

Us 20050013287 [0006] teaches WCDMA PUSCH (uplink shared
channel)

Anderson WO 2006015984 (see also US 20080144600) (PLCCH
implemented for communication of TPC and SS data, transmission
comprising TPC and SS data bits for plurality of UEs, pg. 29
lines 10-19)

US 20020094834 [0042] teaches an MS adjusting the uplink
physical control channel based on TPC commands. US 20010026543
[0228] downlink control channel used to send power control

command.

Conclusion
6. Any inquiry concerning this communication or earlier

communications from the examiner should be directed to RONALD B.
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ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476
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1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
1. The following is a quotation of pre-AIA 35 U.S.C. 103(a)
which forms the basis for all obviousness rejections set forth

in this Office action:

(a) A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102, if
the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the
invention was made.

2. Claims 1, 5-9, 11, and 15-19 are rejected under 35 U.S.C.
103 (a) as being unpatentable Malladi US 20080090528 in view of
Tsunehara US 20010012276, Sato US 20050222948 and Mazur US

20020114311.

Regarding claims 1 and 11, Malladi teaches a network device

comprising:

in a CDMA/W-CDMA system ([00371);
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a transceiver is configured to transmit, to a user
equipment (UE), a first signal that includes resource allocation
information associated with a physical uplink control channel,
wherein the physical uplink control channel and a physical

uplink shared channel have different frequency resources;

the network device is configured to receive, over the
physical uplink shared channel, data at assigned times (fig. 3,
PUSCH, PUCCH, the UE may be assigned no data segment or no
control segment in a given slot, [0041], 0042], see also prov.

60/819,268 fig. 4A, 4B);

the network device is further configured to receive, at a
time slot that the physical uplink shared channel is not
received, control information over the physical uplink control
channel in relation to the sent resource allocation information
(fig. 3, PUSCH, PUCCH, the UE may be assigned no data segment or
no control segment in a given slot, [0041], 0042], see also

prov. 60/819,268 fig. 44, 4B).

Although Malladi US 20080090528 teaches the limitations
above and the provisional teaches the PUSCH and PUCCH being

assigned time and frequency resources, the provisional is silent
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on the network device is configured to receive at a time slot
that the physical uplink shared channel is not received, control
information over the physical uplink control channel in relation
to the sent resource allocation information. However, sharing a
time slot was well known in the art as a means for conserving

time resources (see Mazur [003871).

Malladi is silent on the transceiver is further configured
to transmit, over a single downlink control channel to the UE, a
second signal that includes a plurality of power commands for a
plurality of UEs, wherein each power command controls a
transmission power level of the physical uplink control channel

of a respective UE.

Tsunehara teaches the transceiver is further configured to
transmit, over a single downlink control channel to a plurality
of UEs, a plurality of power commands, wherein each power
command controls a transmission power level of a respective UE
(common channel shared by the mobile terminals, base station can
perform transmission power control of mobile terminals by
transmitting power control signals via single common channel,
[0072], CDMA, abstract).

Therefore it would have been obvious to one of ordinary
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skill in the art, to modify the system of Malladi by the
transceiver is further configured to send, over a single
downlink control channel, a plurality of power commands, wherein
each power command controls a transmission power level of the
physical uplink control channel of a respective UE, as suggested
by Tsunehara. This modification would benefit the system by

providing a proven, reliable method for power control.

Although Tsunehara teaches the transceiver is further
configured to transmit, over a single downlink control channel,
a plurality of power commands, wherein each power command
controls a transmission power level of a plurality of UEs, the
combination is silent on transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs.

Sato makes obvious transmitting to the UE a second signal
that includes a plurality of power commands for a plurality of
UEs ([0001, radio transceiver Z1l1l transmits control signals to
relay terminals, [0150], base station to transmit control
signals to relay terminals, [0154] fig. 1, 4, 9). Note, power
control signals are control signals.

Therefore it would have been obvious to one of ordinary

skill in the art, to modify the system of the combination by
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transmitting to the UE a second signal that includes a plurality
of power commands for a plurality of UEs, as suggested by Sato.
This modification would benefit the system by when the UE is out

of range of the destination base station.

The combination is silent on wherein the single downlink
control channel shares a time slot with a physical downlink
shared channel.

Mazur teaches sharing a timeslot between traffic channel /
“physical shared channel” and control channel transmissions
([00381]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the single downlink control channel shares a time slot with a
physical downlink shared channel, as suggested by Mazur. This
modification would benefit the system by conserving time

resources.
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Regarding claims 5, 15, the downlink control channel
includes power control information for a plurality of UEs using
different bits (Tsunehara: common channel shared by the mobile
terminals, base station can perform transmission power control
of mobile terminals by transmitting power control signals via

single common channel, [0072], CDMA, abstract).

Regarding claims 6 and 16, the times that the signal over
the physical uplink control channel is received by the network
device, signals are received over other physical uplink control
channels in the times from a plurality of UEs (as shown above,
it was well known in the art at the time of the instant
application to transmit over the physical uplink control channel
and physical uplink shared control channel in defined time

slots).

Regarding claims 7-9 and 17-19, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),

time division-code division multiple access (TD-CDMA), or
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universal mobile telecommunication system (UMTS) physical

channel (Malladi: CDMA [0037]).

Response to Arguments
3. Applicant’s arguments with respect to the claims have been
considered but are moot because the arguments do not apply to

any of the references being used in the current rejection.

Prior Art of Record
4. Us 20050022098 [0041, 0046] teaches WCDMA HS-DPCCH (high
speed uplink control channel)

Us 20050013287 [0006] teaches WCDMA PUSCH (uplink shared
channel)

Anderson WO 2006015984 (see also US 20080144600) (PLCCH
implemented for communication of TPC and SS data, transmission
comprising TPC and SS data bits for plurality of UEs, pg. 29
lines 10-19)

US 20020094834 [0042] teaches an MS adjusting the uplink
physical control channel based on TPC commands. US 20010026543
[0228] downlink control channel used to send power control

command.
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Conclusion

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD RB.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.
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RONALD B ABELSON
Primary Examiner
Art Unit 2476

* K K

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

/BAYAY SHEIKH/

Supervisory Patent Examiner, Art Unit 2476
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of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
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Application No. Applicant(s)
14/458,693 HOWARD, PAUL
. oy [ i AlA (First Inventor to
Notice of Allowability E’éa,\TK[‘SVB ABELSON 2;‘7}5’"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 10/22/14 and 8/13/14.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [ The allowed claim(s) is/are . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.uselo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHieedback@usplo.qov .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/22/14

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20141008
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Application/Control Number: 14/458,693 Page 2
Art Unit: 2476

Reasons for Allowance

Ishii US 20070265017 teaches a user equipment (UE)

comprising:

a processor configured to receive resource allocation
information associated with an uplink physical control channel
(uplink control channel, [0207]), wherein the uplink physical
control channel and a physical uplink shared channel / PUSCH

have different resources;

the processor is further configured to send data over the
physical uplink shared channel in assigned time intervals
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel /
PUSCH, the reference is silent on the processor is further
configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a

signal over the uplink physical control channel based on the
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received resource allocation information. The Examiner
interprets this limitation to be dynamically allocating the time
slots for transmitting the uplink physical control channel and a
physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews US 20020077151 teaches dynamically allocating
control channels on uplink time slots (control channels
dynamically allocated on uplink and downlink frequencies, time
slots and code channels, [0074]) based on received resource
allocation information transmitted from the network (primary
base station subsystem provides principle interface between base
station controller and radio network, commands from base station
controller interface used to configure primary base station,
frequency, time slot and code channel allocation are based on
commands received through the base station controller interface,

[0084]1) .

Although Ishii teaches PLCCH, the reference is silent on
the processor is further configured to receive feedback

information from a downlink control channel.

Anderson US 20080144600 teaches a processor in a UE

configured to receive feedback information from a downlink
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control channel (PLCCH implemented for communication of TPC and

SS data, transmission comprising TPC and SS data bits for

plurality of UEs, [0131]).

However, the independent claims are not obvious in view of

the combination of the references.

Conclusion

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD RB.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the

organization where this application or proceeding is assigned is

571-273-8300.
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Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have guestions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476

* K K

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 14/458,693 HOWARD, PAUL
Notice of References Cited . .
Examiner Art Unit
RONALD B. ABELSON 2476 Page 1 of 1
U.S. PATENT DOCUMENTS
* cOumr[y)ﬁéﬁiTm'ﬂimfé Code Mmtiitsyy Name Classification
* A | US-2007/0265017 11-2007 Ishii et al. 455/453
* B | US-2002/0077151 06-2002 Matthews et al. 455/561
* c | US-2008/0144600 06-2008 Anderson, Nicholas William 370/350
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NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
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X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20141008
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 16/682,854 Our File: IPW2-USCN213316

Confirmation No.: 1678 Date: January 8, 2020
Filed: November 13, 2019

For: COMMUNICATIONS IN A WIRELESS

NETWORK

Group: 2476

Examiner: Ayaz R. Sheikh

INFORMATION DISCLOSURE STATEMENT
Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Further to Applicant's Duty of Disclosure pursuant to 37 C.F.R. §1.56,
Applicant wishes to bring to the Examiner’s attention the material cited on the
enclosed PTO Form SB-08.

This Application is a continuation of U.S. Patent Application No. 14/458,693,
filed August 13, 2014, which is a continuation of U.S. Patent Application No.
13/176,298, filed July 5, 2011, which issued August 19, 2014 as U.S. Patent No.
8,811,356, which is a continuation of U.S. Patent Application No. 11/646,692, filed

December 27, 2006, which issued August 30, 2011 as U.S. Patent No. 8,009,639.

6070242-1
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Applicant: Intellectual Ventures II LLC
Application No.: 16/682,854

Pursuant to 37 C.F.R. §1.98(d) copies of documents cited in the parent
application are not enclosed, but copies will be provided upon request. Documents

that were not cited in the parent application are enclosed.

It is respectfully requested that the Examiner consider these documents and
return an initialed copy of the PTO Form SB-08 indicating consideration of the cited
materials.

Respectfully submitted,

Intellectual Ventures II LL.C
By_/Harry Vartanian/

Harry Vartanian

Registration No. 56,787
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103

HV/PCK
Enclosures

6070242-1 9.
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Electronic Acknowledgement Receipt

EFS ID: 38235577
Application Number: 16682854
International Application Number:
Confirmation Number: 1678

Title of Invention:

COMMUNICATIONS IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Paul Howard

Customer Number:

3624

Filer:

Harry Vartanian/Carey Kulp

Filer Authorized By:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN213316

Receipt Date: 08-JAN-2020
Filing Date: 13-NOV-2019
Time Stamp: 15:08:01

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
678529
1 Information Disclosure Statement (IDS) IPW2-USCN213316-SBO8-EFS. o 12
Form (5808) PDF 7ee03351ce4a6f8364eaac59290adedfc2dd
b018

Warnings025.00221 Exhibit 2009 Page 428 of 492




Information:

369795
2 Non Patent Literature 36_211_V0_2_1.pdf no 24
62d84c0c4129c7ec69ab2e42f9e212472bc
690c9
Warnings:
Information:
318138
3 Non Patent Literature 36_212_V0_2_1.pdf no 10
4f010d55db77ac325f950c3e938a88163d7|
3ed5
Warnings:
Information:
250571
4 Non Patent Literature 36_213_V0_1_0.pdf no 11
26d7eb3d22bf2e1c72a03ce016e71f11780
250eb
Warnings:
Information:
736268
5 Non Patent Literature 36_300_V0_3_1.pdf no 64
7505809b7a05ecf976791c7742a5¢27974b
5595f
Warnings:
Information:
263061
Other Reference-Patent/App/Search . .
6 /App/ Advisory_Action_20160825.pdf no 9
documents
Bcbacb891fec70827498aa8615f88aad1e78|
2fob
Warnings:
Information:
362125
7 Other Reference-Patent/App/Search Examiners_answer_to_Appeal_| no 14
documents Brief_20181123.pdf
99663a9%e813e6fbda7b4453d432cc45eaf19
86a
Warnings:
Information:
313663
Other Reference-Patent/App/Search
8 PP FR_20160510.pdf no 1
documents
8409544609d7b4b324bedc1275cb845b1f3
e3a56
Warnings:
Information:
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Other Reference-Patent/App/Search

338204

9 FR_20170321.pdf no 12
documents
480ccf2044d2e0dbf3b61d897f959dd3d 13
e0c5
Warnings:
Information:
344517
10 Other Reference-Patent/App/Search FR_20180517.pdf no 13
documents
54c187cbb2def20a416ble2a42alcacs6e3
1c2a7
Warnings:
Information:
66258
- Other Reference-Patent/App/Search MiscellaneousCommunication_| no 3
documents 20160520.pdf
6417ee5fd0396be5f039baB7e49d600d64e|
08fad
Warnings:
Information:
319880
12 Other Reference-Patent/App/Search NFR_20151230.pdf no 12
documents
c1c0051019c40cd4daSab10ec3dc936f0c1a}
86e3
Warnings:
Information:
290091
13 Other Reference-Patent/App/Search NFR_20161202.pdf no 1
documents
7e5af0e0fb1b853f85e4ab72bb2a1b2ff231
3763
Warnings:
Information:
327966
14 Other Reference-Patent/App/Search NFR_20171023.pdf no 12
documents
ec7dd1b3a6dedc0889ad9186686c89d44d
453a0b
Warnings:
Information:
470162
15 Other Reference-Patent/App/Search NOA_20151116.pdf no 10
documents
97865ce075b6073f4a7fb1f67e4d376a41¢
72e1
Warnings:
Information:
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59620

IPW2-USCN213316-
i 2
16 Transmittal Letter IDS_transmittal-EFS.pdf no

5e888878581654e5bdef0a9c798090487b7|
6babf

Warnings:

Information:

Total Files Size (in bytes): 5508848

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Dec 12, 2019 03:44:23 AM
Dear PAIR Customer:

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new
outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 TRACK1.GRANT 12/11/2019 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

IPR2025-00221 Exhibit 2009 Page 432 of 492



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

16/682,854 11/13/2019 Paul Howard IPW2-USCN213316 1678
3624 7590 12/11/2019 | A AMINGR |
VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18th Floor NGO, RICKY QUOC
PHILADELPHIA, PA 19103

| ART UNIT | PAPER NUMBER |

2464
| NOTIFICATION DATE | DELIVERY MODE |
12/11/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eoffice @volpe-koenig.com

PTOL-90A (Rev. 04/07)
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Decision Granting Request for
Prioritized Examination (Track /)

Application No.

Applicant(s)

16/682,854 Howard, Paul
Examiner Art Unit AlA (FITF) Status
BRIAN W BROWN OPET No

filing a notice of appeal;

I o mmo O

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

1. THE REQUEST FILED 13 November 2019 IS GRANTED .

filing a request for suspension of action;

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. OJ for an application undergoing continued examination (RCE).

completion of examination as defined in 37 CFR 41.102; or

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;

Telephone inquiries with regard to this decision should be directed to BRIAN BROWN at (571)272-
5338. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/BRIAN W BROWN/
Petitions Examiner, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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To: eoffice@volpe-koenig.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 3624

Dec 04, 2019 03:44:07 AM
Dear PAIR Customer:

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 3624 , have new
outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16682854 APP.FILE.REC  12/04/2019 IPW2-USCN213316

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/682,854
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 24 minus 20= 4 OR |x 100 - 400
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 460 - 460
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2580
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/682,854 11/13/2019 2414 2580 IPW2-USCN213316 24 4
CONFIRMATION NO. 1678
3624 FILING RECEIPT
VOLPE AND KOENIG, P.C.
30 SOUTH 17TH STREET, 18th Floor RO OO A A e

PHILADELPHIA, PA 19103
Date Mailed: 12/04/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Paul Howard, Bristol, UNITED KINGDOM;
Applicant(s)

Intellectual Ventures 1l LLC, Wilmington, DE;
Assignment For Published Patent Application

Intellectual Ventures 1l LLC, Wilmington, DE

Power of Attorney: The patent practitioners associated with Customer Number 3624

Domestic Priority data as claimed by applicant
This application is a CON of 14/458,693 08/13/2014
which is a CON of 13/176,298 07/05/2011 PAT 8811356
which is a CON of 11/646,692 12/27/2006 PAT 8009639

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/03/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/682,854

Projected Publication Date: 03/12/2020
Non-Publication Request: No

Early Publication Request: No
Title

COMMUNICATIONS IN A WIRELESS NETWORK
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4

IPR2025-00221 Exhibit 2009 Page 439 of 492



technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4
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United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WEHEE
Lsar 1046575
Sale Accounting Date12/03/2018

Sale ltem Reference Number Effective Date
16682854 11/13/2019
Document Number Fee Code Fee Code Description Amount Paid Payment Method
12019B3924248996 1202 CLAIMS IN EXCESS OF 20 $400.00 Deposit Account
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Doc Code: PA.. _ )
PTOIMIAGZA DT7-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papermwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it displgys a valid OMB controi number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitied with the Power of Attorney by Applicant form (PTO/AIA/SZE) 1o identify the appilication to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIA/BZA nor form PTO/AIASZE identifies the application to which the Power of Altorney is
directed, the Power of Attorney will not Be recognized in the application.

Application Number Not Yet Known
Filing Date November 13, 2019
Paul Howard

First Named Inventor

Title COMMUNICATIONS IN A WIRELESS NETWORK

Art Unit Not Yet Known

Examiner Name Not Yet Known

Attorney Docket Number IPW2-USCN213316

SIGNATURE of Applicant or Patent Practitioner

Signature /Harry Vartanian/ oo 1 2019-11-13

Name Harry Vartanian Registration 56,787
Number

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity) ENTELE«ECTUAL VE NTU RE@ EE LL@

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use muliiple forms.

*Total of forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is govemned by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated 10 take 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,

if you need assistance in completing the form 86:6’ 1-800-PTO-8189 and sefect oplion 2.
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PTOAINGD /'W }.r')

proved for use th-euq?* THB0/2014, ON nmsm 1685
E\ o Office; U8 m“aAm MENT OF COMMERCE
nuniess §€ m splays a valld OMB control numbear,

Under the Paparwork Reduction Act of 1885, ne

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

Fheraby revoke all previous powers of attornay given in the application identified In the attachad statement
under 37 CFR 3.73{e).

| hareby appoint:

Practitionars assoclated with Customer Number; 3 62 4

Practitionar(s} named below (if more than ten palent prasiiionars ars to be named, then & customer number musi be uged):

3,

Neme Registration Mame Ragistration
Numbaer Number
A sitorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Offics (USPTO) In connaction with

'M» C:

1]

nd all patant 'awi-mnenfa asslghed gnly to i

signad according to the USPTO assignment records or assignims *ocumems

altuched {0 this form in accordance with 37 CFR 3.78(c),
Flaase change the sorrespondence address for the applisation Identified in the attachad stalement under 37 OFR 3.73{c) to:
The address assoclated with Customer Number: 3624
OR '
; ‘E Firm or
i b individual Name
Address

City State Zip

Cotiniry 4

Telephone Emai

Asstgnes Name snd Addresst Intellectual Ventures il LLC
2711 Ceniervilie Road, Suite 400
Wilmington, DE 19808

A copy of this form, together with a statement under 37 CFR 3.73(¢} (Form PTOAIAGS or equivalent) Is required to b ..a'»
Filed in each application ln which this form Is used, The statement under 37 CFR 3.73{c) may be completed by ane of
"Ems practiioners appolntad in this form, and musd identify the application in which this Power of Attornay Is to be # im

A

IGNATURE of Assignes of Record
The individual whose si ,naturaz net title s supplied below is authotized to act on behalf of the assignes

&

Sighaiturs / f M/%w Date 4/!{3;’ /A

Name TraC{/ Lemke Telephone
Tlie Authorized Pearson for Intell ectuai Ver‘tur 28 iE Ll C

This collection o’m{ofm'mmi rconn Phy 37 CFR 131, 1.32 and 1,33,
by ihe US?’”‘ ¢ onfcon‘%ai t\/ |s qr)vo nadg by
o complets,
cxummm I8
4.8, Patent an
FQRM%*O THIS

it by the public which is ¢
Hr’,m is esailr
ng upon the ind

45

C ‘é&;‘ and 37 ¢
wation form o the USH
oy siigges fons for reducing it it \o the Ghief Informatior

.;3:" P.0 Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPL
§ QE.NK‘HO, \,ommlss oner for Paxewia P O Box 1480, Alexandria, VA 223181450,

Time wi !- Yary ¢
s burden, should L(s

H you need assistance in completing the form, call 1-800-PFTO-019% and select optlon 2,
@
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PTO/ALSOT (0612
Approved for use through Q131/2044. OMB 08510032
L5, Patent and Tradermnark Qfffce; U5, DEPARTMENT OF COMMERGE
Under the Pagerwork Reduction Act of 1985, no persons are requirsd to reapond {o a oallection of iformation uniess i displays a vaiid OME control number.

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGHN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of COMMUNICATIONS IN A WIRELESS NETWORK

invaniion

As the below named inventor, | hereby declare that:
This declaration
is direcled to: bd

E United States application or PCT interational application number

filed on AUQUSE 13= 2014

The attached application, or

14/458,693

The above-identified application was made or authorized to be made by ms.

i believa that | amn the original inventor of an original joint inventor of = claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not mors thar five {(8) vears, or hoth.

WARNING:

Petitioner/applicant is cautioned to avaoid submitiing personal information in documents filed in a patent application that may
contrivute to identily theft. Personal information such ag secial security numbers, bank account numbers, or oredit card numbers
{other than & check or credit card autharization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a patition or ar application. i this iype of personal information Is included in documents subraitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents befora submitting them fo the
USPTO. Petitionerfapplicant is advised that the record of a patent application is avaiiable 1o the public after publication of tha
application {unless a non-publication mquest in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referanced in a published application or an issued patent (sea 37 CFR 1.14). Checks and credit card  authorization forms
FT0-2038 aubmitted for payment purposes are not retained in the application file and tharafore are not publicly available.

LECAL MAME OF IMVENTOR

.22 Oetober 2014

£ -
fnventor: aul HQW&H(L\ Date {Optional} ;

3 %
Signature: ‘\é\}k‘{\ﬁ{gk

Mole: An application data sheet (PTO/SBMA or equivalent), including naming the entire nventive entity, must accomparny this form or must have
basn previcusly filed. Use an addifonal PTOAIAGT form for each additionai inventor.

This coliection of Information is raquired by 35 U.S.C. 115 and 37 CFR 1.83. The infurmation is reguired to obtain or retain & banefit by the public which is Lo fils {and
by the USPTO to process) an application. Confidentiality is governed by 35 1.5.G. 122 and 37 CFR 1.11 and 1.14. This collection is astimated o take | minute fo
completa, Inchuding gathering, preparing, ang submiting the eompleted appilication form to the USPTO. Time will vary depending upon the individus! erse, Any
comments on e ameunt of tme you require o somplets this torm andfar suggestions for reducing this burden, should be sant to the Cnis information Officer, U.S.
Patent and Trademark Office, 1.8, Department of Cormmerce, P.Q. Box 1450, alexandria, VA 22313-1450. DO NOT SEND FEES OR GOMPI RETED FORMS TO
THIS ADDRESS. SEND TO: Commissionar for Pateats, P.O. Box 1480, Alexandrias, VA 2234131480,

I pou need asaistance in compleling the fonm, call 1-860-F TG 8188 amd sefoot option 2.
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Frivacy Act Staternent

The Privacy Act of 1874 {P.L. 83-57%) roquires that you be given ceriain information in connaction
with your submission of the altached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advisad that: {1} the ganeral authority for the
cofiection of this information is 38 U.8.C. 2{b}2}); {2) furnishing of the information solicited is voluntary,
and {3} the principat purpose for which the information is used by the U.8. Patent and Trademark
Office is {o process and/or examine your submission related fo a patent application or patent. f you do
not furndsh the reguestsd information, the U.S. Patent and Trademark Office may not be able to
process andfor examing your submission, which may result in termination of proceedings or
abandonment of the application or expivation of the patent,

The information provided by you in this form will be aubject {0 the following routine uses:

1. The information on this form will be treatad confidentially (o the exient allowed under the
Freedom of Information Act {8 U.8.C. 582) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed 1o the Depariment of Justice fo determine whether
disclosure of these records is required by the Freadom of Information Act.

A racord from this system of records may be disclosed, as a routing use, in the course of

pragsenting evidence to a court, magistrate, or administrative iribunal, including disclosures to

siposing coeunsel in the course of settlement negotiations.

3. A rscord In this systern of records may be disclosed, &35 a routine use, o a Meamber of
Congress submitling a request invalving an individual, to whom the record pertains, when the
individual has requested assistancs from the Member with respect to the subject matter of the
record,

4. A record in this sysfem of records may be disclosed, as a routine uss, t0 a contractor of the
Agency having need for the information in order to perform a contract. Racipients of
information shall be required fo comply with the reguiremants of the Privacy Act of 1874, as
amended, pursuant io 5 U.5.C. 552aim).

5. Arecord related fo an international Application filed under the Patent Coocperation Treatly in
this system of records may be disclozed, as a routine use, to the Intetnational Bursau of the
World Intellectual Property Organization, pursuant {o the Palent Cooperation Treaty,

"3

8. Avrecord in this system of records may be disclosed, as a routine use, {o another federal
agenecy for purposes of National Security review (35 U.S.C. 181) and for review pursuant o
the Afomic Energy Act (42 U.B.C. 218(ch).

7. Avrecord from this system of records may be disclosed, as a routing use, to the Administrator,

General Services, or hisher designee, during an inspection of records sonducted by G8A as
part of that agency’s responsibility to recommend improvements in records managermsnt
practices and programs, under authosity of 44 U.8.C. 2804 and 2808, Such disclosure shall
ba mads in accordance with the GSA regulations governing Inspection of records for this
purpose, and any other relevant (fe., GSA or Commerce) directive, Such disciosure shall not
ba used to meke delerminations aboud individuals.

8. Avrecord from this system of records may be disclosed, az a rouline use, o the public after
sither publication of the application pursuant {0 35 U.8.C. 122{b) or issuance of a patent
pursuant o 35 U.S.C. 151, Further, 2 record may be disclosed, subject to the limitations of 37
CFR 1.14, as 3 routing yse, o the public if the record was Bled in an application which
became abandoned of in which the proceedings were tanminated and which application is
refarenced by either a published application, an application open to public inspaction nr an
insued patent.

8. A record from this system of records may be disclosed, as a routine use, to a Faderal, State,
or local law enforcement agency, if the USFTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

14458693

Filing Date:

Title of Invention:

COMMUNICATIONS IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Paul Howard

Filer:

Harry Vartanian/Amanda Lopez

Attorney Docket Number:

IPW2-USCN213316

Filed as Large Entity

Filing Fees for Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4000 4000
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 460 460
Miscellaneous-Filing:
IPRZUZ5-UUZZ1 EXNIDIT Z00Y FPage 446 0l 492




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 6320
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Electronic Acknowledgement Receipt

EFS ID: 37743445
Application Number: 16682854
International Application Number:
Confirmation Number: 1678
Title of Invention: COMMUNICATIONS IN A WIRELESS NETWORK
First Named Inventor/Applicant Name: Paul Howard
Customer Number: 3624
Filer: Harry Vartanian/Amanda Lopez
Filer Authorized By: Harry Vartanian
Attorney Docket Number: IPW2-USCN213316
Receipt Date: 13-NOV-2019
Filing Date:
Time Stamp: 17:07:47
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $6320
RAM confirmation Number E2019ACH09196504
Deposit Account 220493
Authorized User Amanda Lopez

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
136327
IPW2-
1 TrackOne Request USCN213316_Track_1_Request| no 2
20191113.PDF e0db7e13b01752f690a03ef212ec2370ceb|
- e30e
Warnings:
Information:
82060
2 IPW2-USCN213316- os 2
Application-20191113.PDF y
6a420d8c677c47d336a48489dee2c1ebd5e]
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 16
17 21
Abstract 22 22
Warnings:
Information:
563956
. o IPW2-
3 Drawmgs—onlg bIaFk and white line USCN213316_Drawings_20191 o 5
rawings 113.PDF 861d43262142019dc17769989c2093edec
Warnings:
Information:
104156
IPW2-
4 Application Data Sheet USCN213316_ADS_20191113. no 8
PDF 6969d1cb21c828522a6f63183000e 101 bef
ea45
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
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336075
IPW2-
5 Power of Attorney USCN213316_POA_20191113. no
PDF d26e1016959c273d2805a07c0ddb5 9088
eaf0d
Warnings:
Information:
2818700
IPW2-
6 QOath or Declaration filed USCN213316_Signed_Declarati no
on_20191113.PDF 48415438bb56a659a560600504763981 3cbi
ee9d5
Warnings:
Information:
83063
IPW2-
7 Miscellaneous Incoming Letter USCN213316_373_Statement_ no
20191113.PDF 377C77¢ff0e1319de 3226052908751 6c0ad
95b
Warnings:
Information:
56830
IPW2-
8 Miscellaneous Incoming Letter USCN213316_373_Statement_ no
continued 20191113.PDF 9c317c1080972023508%eb7bA5f6c4b807
- 4fabc
Warnings:
Information:
42126
9 Fee Worksheet (SB06) fee-info.pdf no
51f097dc52aa68d7eb396bfe3dbe7af0adas]
5038
Warnings:
Information:
Total Files Size (in bytes): 4223293
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTCIAIA/GE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

1.8, Patent and Tradermark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persens are reguired to respond {o a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
intellectual Ventures H LLC

Applicant/Patent Owner:

November 13, 2019

Application No./Patent No.: Filled/Issue Date:
Titleg: COMMUNICATIONS IN A WIRELESS NETWORK
inteflectual Ventures I LLC .2 fimited liability company

(Name of Assignee) {Type of Assignes, e.g., corporation, parinership, university, government agency, atc.)

states that, for the patent application/patent identified above, it is (chcose gne of options 1, 2, 3 or 4 below):
The assignee of the entire right, title, and interest.

2. [:] An assignee of less than the entire right, title, and interest (check applicable box):

LMJ The extant {by pomv‘tage) of its ownership interestis %. Additional Staternent(s) by the owners
hoiding the balance of the interest must be submitted to account for 100% of the ownership interest,

E Thare are unspecified parcentages of ownership. The other parties, including inveniors, who together own the entire
right, title and interest are:

Adgditional Statementi(s) by the owner(s) holding the balance of the interest must be submitied to account for the entire
right, title, and interest.

3. u The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, inciuding inventors, who together own the entire right, title, and interest are:

Additional Statement{s) by the ocwner(s} holding the balance of the interest must be sulbmiited to account for the entire
right, title, and interast,

4. D The recipient, via a court proceeding or the like (2.g., bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is altached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either {choose gne of options A or B below):
A, ﬂ An assignment from the invenior{s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office atRest , Frame , or for which a copy
thereof is attached.

B. E{: A chain of title from the inventor(s}, of the patent application/patent identified above, o the current assignee as follows:

1. From: PaulHoward To: IPWireless, inc.

The document was recorded in the United States Patent and Trademark Office at

rReel V27937 , Frame 0788 , Ot for which a copy theredof is attached.

- inf i
5 From: [P¥Vireless, Inc. To: Northrop Grumman information Technology, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reei 027938 , Frame 0301 . or for which a copy thereof is attached.

[Page 1 of 2]
f information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTC fo
pracess) an application. Confidentiality is governad by 3 U.S.C. 122 8nd 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gatharing, preparing, and submitting the completed application fcfr 110 the USPTO. Time will vary depending upon the individual case. Any comments an the amount
of time )Od require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief information J”icer, LS. Patent and Trademark

Office, 1.8, Department of Commerce, .0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commnsssoner for Paients, P.O. Box 1450, Alexandria, VA 22313-1450.

This callection

I vou need assistance in complering the hbng 605! 1-800-PT0-9199 and select option
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PTO/AIA/CE (03-12)

Approved tor use through 81/31/2013, OMB 0651-0031

LS. Patent and Trademark Office; UG, DEPARTMENT OF COMMERCE

Under the Pagerwork Heduction Act of 1965, no persons are required o respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c}

Northrop Grumman information Technology, inc. +,. 1PWireless, Inc.

3. From: o
The document was recorded in the United States Patent and Trademark Office at
Reel 627938 ______________ , Frame 0464 ____________________ , or for which a copy therect is attached.
4. Erom: PWireless, Inc. To: Wireless Technology Solutions LLC
The document was recorded in the United States Patent and Trademark Office at
Regl 27938 . Frame 0568 . or for which a copy thereof is attached.
5 From: vvireless Technology Solutions LLC To: IPWireless, Inc.
The document was recorded in the United States Patent and Trademark Office at
Regl 27910 . Frame ceds . or for which a copy thereof is attached.
6. From: IPWireless, Inc. To: intellectual Ventures Holding 81 LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 033824 , Frame 0851 , or for which a copy thereof is attached.

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

m As requirad by 37 CFR 3.73{c){1)(}), the documentary evidence of the chaln ¢of title from the original owner to the
assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separate copy {i.e., 8 true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTC. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignes.

Harry Vartanian/ 2019-11-13

Signature Date

Harry Vartanian 56,787

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-879) requires that you be given certain information in connection with your
submission of the aitached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority {or the collection of this information is 35
U.8.C. 2(b}{(2); {2) furnishing of the information solicited is voluntary; and (3} the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is 1o process and/or examine your submission related
o a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able 1o procass and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will ba subject 1o the following routing uses:

1.

)

(o]

The information on this form will be treated confidentially 1o the extent allowed under the Freedom of
information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence o a court, magistrate, or administrative tribunal, including disclosures 1o opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, 1o a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, 10 a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requiremants of the Privacy Act of 1874, as amended, pursuant to 5 U.8.C. 552a(m}.
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, 10 the International Bureau of the World Intellectual Property
Organization, pursuant 1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, {0 another federal agency for
purposes of National Security review (35 U.8.C. 181} and for review pursuant to the Atomic Energy Act
(42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a rouline use, 1o the Administrator, General
Services, or his/her designes, during an inspection of recerds conductad by GSA as part of that agency's
responsibility to recommend improvements in records management practicas and programs, under
authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any cther relevant (e, GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.8.C. 122(b} or issuance of a patent pursuant to 35 U.S.C.
151, Further, a record may be disclosad, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which bacame abandoned or in which the proceadings were
terminated and which application is referenced by sither a published appilication, an application operi o
public inspection or an issued patent.

A racord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agerncy, if the USPTO becomas aware of a viclation or potential viclation of law or regulation.
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Doc Code: TRACKI.REQ

Document Description: TrackOne Request i
PTO/AIA/A24 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e)} (Page 1 of 1)

E:;Sgr?jrmea Paui H(}W& rd Eiixx;r;:‘v'isionai Application Number (if iPWZ—USCNZ 13316
e o COMMUNICATIONS IN AWIRELESS NETWORK

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(}(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. tunderstand that the application may not contain, or be amended o contain, more than four
independent claims, more than thirly total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

. LYl Original Application {Track One) - Prioritized Examination under § 1.102{e}{1)

.. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a}.
This certification and request is being filed with the utility application via EFS-Web.
QR e
{b) The application is an original nonprovisional plant application filed under 35 U.5.C. 111(a).
This certification and request is being filed with the plant application in paper.

i An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, gr the application data sheet meeting the conditions specified in 37 CFR 1.53{(H(3)(i) is
filed with the application.

. | Request for Continued Examination - Prioritized Examination under § 1.102{e}{2}

. Arequest for continued examination has been filed with, or prior to, this form.

. If the application is a utility application, this certification and request is being filed via EFS-Web.

fii. The application is an original nonprovisional utility application filed under 35 U.8.C. 111(a}, oris
a national stage entry under 35 U.5.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No pricr request for continued examination has been granted pricritized examination status
under 37 CFR 1.102{e){2).

sinaure ! T1ATTY Vartanian/ e 2019-11-13
?;f::;}‘STypea) Harry Va {tan Eaﬁ ggjﬁﬁiii Number 567 787

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{d) for signature requirements and certifications.
Submit muitiple forms if more than one signature is required ™

forms are submitled.
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Privacy Act Statement

The Privacy Act of 1974 {P.L. 83-878) requires thal you be given cerlain information in connection with your
submission of the attached form relaied 10 a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authorily for the collection of this information is 35 U.S.C. 2(0)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is 10 process and/or examine your submission related {o a patent application or
patent. If you do not furnish the requested information, the U.3. Patent and Trademark Office may not be able {o
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject {o the following routine uses:

1.

The information on this form will be ireated confidentially to the extent allowed under the Freedom of
information Act (5 U.5.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed o the Department of Justice 1o determine whether disclosure of these records is required by the
Freedom of Information Actl.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures 1o opposing counsel in the course of
settlement negotigtions.

A record in this system of records may be disclosed, as a routine use, 1o a2 Member of Congress submiiting a
request involving an individual, 1o whom the record pertains, when the individual has requested assistance from
the Member with respect 1o the subject matier of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant {o 5 U.5.C. 852a{m).

A record related to an International Application filed under the Patent Cooperation Treatly in this sysiem of
records may be disclosed, as a routine use, 1o the international Bureau of the World Intellectual Properiy
Organization, pursuant {o the Patent Cooperation Trealy.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c}).

A record from this sysiem of records may be disclosed, as a routine use, to the Administralor, General
Services, or his/her designee, during an inspection of records conducted by GSA as pari of that agency’s
responsibility to recommend improvemants in records management practices and programs, under authority of
44 1J.S.C. 2804 and 2806. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant {i.e., GSA or Commerce) direclive. Such
disclosure shall not be used {o make determinalions about individuals.

A record from this system of records may be disclosed, as a routine use, {0 the public afler either publication of
the application pursuant {6 35 U.8.C. 122(b} or issuance of a patent pursuant {0 35 U.S.C. 151. Further, a
record may be disclosed, subject {o the limitations of 37 CFR 1.14, a5 a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were ferminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

Arecord from this system of records may be disclesed, as a routine use, 10 a Federal, State, or local law
aenforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or reqguiation.
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COMMUNICATIONS IN A WIRELESS NETWORK

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Patent Application Serial No.
14/458,693, filed August 13, 2014, which is a continuation of U.S. Patent
Application Serial No. 13/176,298, filed July 5, 2011, which issued as 8,811,356 on
August 19, 2014, which is a continuation of U.S. Patent Application Serial No.
11/646,692, filed December 27, 2006, which issued as 8,009,639 on August 30, 2011,

which are all incorporated by reference as if fully set forth.

BACKGROUND OF THE INVENTION

[0002] Time division-code division multiple access (TD-CDMA) is an air
interface technology that combines the benefits of the three elemental concepts in a
universal mobile telecommunication system (UMTS): time division multiple access
(TDMA); code division multiple access (CDMA); and time division duplex (TDD).
TDD, in particular, uses the same radio channel for both uplink and downlink
communications, and discriminates between signals by separating the
transmissions in time. One of the benefits obtained by operating both links on the
same frequency is the ability to exploit channel reciprocity.

[0003] Channel reciprocity gives equipment the ability to derive information
about uplink channel conditions from downlink channel conditions based upon
signals received by the user equipment (UE). Pathloss is one example of channel
information that can be obtained from channel reciprocity. Knowledge of the uplink
pathloss enables open-loop power control to be employed for uplink transmissions.
For example, uplink power control is important for the operation of the CDMA
element of TD-CDMA as it counteracts the near-far effect that would otherwise be
encountered if all UEs transmitted at a fixed power regardless of the uplink

pathloss.
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[0004] The open-loop uplink power control feature provides a significant
advantage when coupled with a multiple access data transmission system that is
used for packet-based communication and/or shared channels. When access to a
limited number of uplink channels is shared between a large population of
terminals it is imperative that access to the channels can be switched between
terminals with minimal latency. A data terminal that can derive information
needed to access uplink channels from the downlink transmissions (beacon signals)
has a significant advantage over a terminal that relies on the (lengthy)
configuration of a dedicated channel in order to establish a feedback channel.

[0005] However, channel reciprocity cannot always be guaranteed. For
example TDD transmissions may not be permitted in certain frequency spectrum
allocations; this is a regulatory issue and may be used to protect other wireless
equipment in the same or adjacent frequency bands. In these situations the
correlation between uplink and downlink channels is lost because the channels are
transported on carrier frequencies that are separated in frequency by an amount
that is greater than the coherence bandwidth of the channel (usually, only a few
MHz separation is sufficient to cause the uplink and downlink fading profiles to be
independent).

[0006] In high speed mobile applications, the time delay between downlink
and uplink transmissions may exceed the coherence time of the channel. The
maximum time delay that can be tolerated is a function of the mobile speed and the
RF carrier frequency used, with the coherence time reducing with increasing speed
and RF carrier frequency. Also, the use of multiple transmit and/or receive
antennas at the network and/or the mobile terminal can introduce unintentional
decorrelation between the uplink and downlink channels.

[0007] If the TD-CDMA air interface is to be used in applications where the
correlation between the uplink and downlink path loss is not guaranteed, then it

would be advantageous to find a substitute for channel reciprocity.
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BRIEF SUMMARY OF THE INVENTION

[0008] Although it is desirable to support air interfaces where the pathloss is
not reciprocal, known conventional methods do not deal directly with the evolution
or adaptation of an air interface that uses channel reciprocity to deliver key
features and advantages where channel reciprocity is not guaranteed. The
adaptation provided in embodiments of the invention introduces a new technique
for uplink channel control that uses a feedback scheme as a substitute for the
absence of channel reciprocity, with minimal impact on the ability of the air
interface to support uplink shared channels.

[0009] Embodiments of the present invention enable active feedback control
between a base station and user equipment (UE). In particular, the operation of a
system designed for TDD, or unpaired operation, is expanded to operate in FDD, or
paired, mode. For example, an uplink beacon function (for power control) and a
modified random access process substitute for the information lost due to the lack of
channel reciprocity in paired operation. Embodiments of the invention allow a
terminal to transmit the uplink physical channel control signal (UL_Beacon)
independently from the uplink physical channel. Therefore, the implementation of
closed loop feedback may operate in the absence of an uplink physical channel. In
one embodiment, a UE allocates a time slot for a beacon signal separated from the
time slots for data in a frame. A second time slot is allocated within the frame for
the base station to transmit a control signal in response to the beacon signal. The
control signal instructs the UE to adjust a transmission parameter.

[0010] A UL_Beacon signal may be combined with a physical layer common
control channel (PLCCH) to form a feedback system. A dedicated timeslot groups
all of the UL_Beacon signals from multiple UEs in a specific uplink timeslot. By
grouping the UL_Beacon signals together, embodiments obtain separation between
the UL_Beacon signals and the standard uplink physical channels. Additionally, in
a synchronous system embodiments of the invention detect and cancel the

UL_Beacon signals from other cell sites (inter-cell interference). The PLCCH
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carries feedback information to the UEs that are transmitting UL_Beacon signals.
The PLCCH can share a timeslot with other physical channels by exploiting the
CDMA aspect of the system.

[0011] In other embodiments, the number of supported UEs can be increased
by fractionating the use of the UL_Beacon and PLCCH across a multiframe period.
Fractionation may also prevent timeslot blocking where half duplex UEs have a
long UL/DL switching time. Additionally, support for half duplex terminals is
implicit due to the nature of the TDMA frame structure. The system may manage
the allocation of resource across the population of terminals such that the full
capacity of the base station can be utilized even when only half-duplex terminals
are deployed. In embodiments of the invention, full-duplex terminals can be still be
supported along with half duplex UEs.

[0012] Moreover, in other embodiments, a radio resource control (RRC)
connected state covers the subset of terminals that are in cell forward access
channel (Cell FACH), which are also transmitting UL_Beacon and receiving
PLCCH, thus creating an active control feedback channel. Management of the UEs
that are in Cell_Active state may remove users that are less active, and may add
users that are newly active while retaining users that may have on-going data

transfer requirements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 illustrates a cellular communication system according to
embodiments of the invention;

[0014] Figure 2 illustrates a timeslot arrangement for uplink and downlink
messages supporting the UL_Beacon and its corresponding PLCCH within a TD-
CDMA frame structure modified to support FDD according to embodiments of the
invention;

[0015] Figure 3 illustrates fractionation in different frames at the base station

according to embodiments of the invention;
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[0016] Figure 4 illustrates UTRA RRC connected modes according to
embodiments of the invention;
[0017] FIG. 5 illustrates a computer system that may be employed to

implement embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Figure 1 illustrates an example of a cellular communication system
according to embodiments of the invention. The network includes a user equipment
(UE) domain, a radio access network (RAN) domain, and a core network domain.
The UE domain includes user equipment 110 that communicate with at least one
base station 112 in the RAN domain via a wireless interface. The RAN domain may
also include a network controller (RNC) 118 (e.g., radio network controller), such as
that used in UMTS systems. Alternatively, such functionality may be distributed
between the Node Bs and an access gateway (AGW) (not shown) or other controller
in the core network. FIG. 1 also illustrates an optional radio resource manager
(RRM) 114. The RRM may perform functions otherwise performed by the Node Bs
or an AGW in some embodiments.

[0019] The core network (CN) 116 includes, in this example, a serving GPRS
support node (SGSN) 120, and a gateway GPRS support node (GGSN) 122. The
core network is coupled to an external network 124. The SGSN 120 is responsible
for session control, including keeping track of the location of the UEs. The GGSN
122 concentrates and tunnels user data within the core network 116 to the ultimate
destination (e.g., an Internet service provider) in the external network 124. Further
details may be found in the 3GPP UMTS technical specifications, such as TS23.246
v6.4.0 "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Multimedia Broadcast/Multicast Service (MBMS);
Architecture and Functional Description (Release 6)," published by the 3GPP
Support Office, 650 Route des Lucioles--Sophia Antipolis, Valbonne--FRANCE,

which are incorporated by reference herein.
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[0020] Further details regarding exemplary communications systems that
may implement embodiments of the invention may be found in 3GPP UMTS
technical specifications, such as TR 23.882, "3GPP System Architecture Evolution:
Report on Technical Options and Conclusions"; TR 25.912, "Feasibility Study for
Evolved UTRA and UTRAN"; TS 23.101, "General Universal Mobile
Telecommunications System (UMTS) Architecture," all of which are incorporated by

reference herein.

TDD to FDD Evolution

[0021] A system designed for operation in Time Division Duplex (TDD) mode
has base stations and terminals that transmit and receive at orthogonal points in
time. In normal operation terminals are in receive mode when the base station is
transmitting, and base stations are in receive mode when terminals are
transmitting. In conventional TDD implementations, neither base stations nor the
terminals are able to transmit and receive at the same points in time because the
same frequency is used for uplink and downlink communication.

[0022] Such a system can be adjusted to operate in Frequency Division
Duplex (FDD) mode, where the uplink and downlink communications occur on
different frequencies. According to embodiments of the invention, to make full and
efficient use of the frequency spectrum resources, the base stations are adapted to
transmit and receive at the same time. This is possible since the uplink and
downlink communications now occur on different frequencies. The terminals,
however, retain the restriction of transmitting and receiving at orthogonal points in
time to retain the simplicity of not having to transmit and receive at the same time
(e.g., no duplexer required). The full use of the frequency spectrum is then obtained
by allocating the resource across a plurality of terminals.

[0023] Additional measures may be needed if there are aspects of the air

interface that rely on the channel reciprocity that can be assumed for TDD systems.
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In the case of TD-CDMA, modifications may be made for the correct operation of
uplink power control and rate adaptation. This can be achieved by defining an
uplink physical control channel used for estimating the uplink channel conditions
and a downlink channel used to feed back control information to the terminal.
These channels may not need an associated data physical channel to be operational.
[0024] Modifications may be made to the random access channel. This may
be achieved by introducing an additional indicator step at the start of any physical
random access. A new uplink physical channel carries the random access
indicators. A new downlink physical channel carries the response to received

uplink indicators.

Uplink Physical Channel Control Signal

[0025] When pathloss reciprocity is not available, the combination of an
uplink physical channel control signal with a downlink feedback channel may be
used to keep the terminal informed of the condition of the uplink channel. The
uplink physical control signal is referred to herein as an "Uplink Beacon"
(UL_Beacon).

[0026] In general, a system that supports shared channels may also support
shared access to a large number of terminals. To extract the maximum benefit from
the resulting trunking gain, shared channels can be quickly and efficiently re-
allocated between the population of UEs. To obtain rapid access to the uplink
shared channels, terminals can transmit at the correct power with their first
transmission so that latency can be kept to a minimum.

[0027] According to embodiments of the invention, the RNC or other
controller (e.g., other controller having its functionality in the core network)
allocates resources so that the physical channel control signal is separate from the
uplink (shared) physical channel. Thus, terminals are able to transmit an

UL_Beacon independently of their access to the uplink shared channel. The system
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may implement a closed loop control system, in which the base station detects the
received power and/or other channel information from the UL_Beacon, and sends
controlling commands back to each terminal to keep the terminal informed of the
channel conditions observed at the base station.

[0028] In certain embodiments, the closed loop control system is simply based
on the UL_Beacon power received at the base station. The base station may send
power control commands on a shared downlink channel to each terminal based on
the power received from the UL_Beacon signal. Each power control command may,
for example, indicate whether terminal power should be increased or decreased by a
predetermined amount. This downlink channel is referred to as the "Physical Layer
Control Channel" (PLCCH). The capacity of the PLCCH may be matched to the
number of bits required in the feedback field and the number of UL_Beacon signals
that can be simultaneously supported. That is, each UL_Beacon may correspond to
one bit of the PLLCH. All terminals transmitting UL_Beacon signals may receive
this channel and extract the relevant feedback field.

[0029] It is possible to extend the complexity of the control loop by sending
control commands based on other aspects of the UL_Beacon signal as received by
the base station, such as time-of-arrival, and channel impulse response. The
amount of resource that is required for the feedback channel increases with the size
(in bits) of the feedback information to each UE.

[0030] For example, for air interface technologies with a TDMA element, it is
possible to adapt the TDMA frame structure to provide separation between the
UL_Beacon and the normal physical channels by dedicating at least one uplink time
slot per frame (or at least one time slot per multi-frame) to carrying UL_Beacon
signals.

[0031] By placing UL_Beacon signals in a dedicated timeslot, a dedicated
detection scheme can be applied which may include performance enhancing features
such as intra-cell cancelling (for alleviating the effects of cross-correlation

interference between UL_Beacon signals transmitted by multiple terminals in the
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same cell), or inter-cell cancelling (for reducing the interference from neighboring
cells in the case where the UL_Beacon timeslots are time synchronized). Cross-
interference between UL_Beacon and normal uplink bursts is avoided by the
separation obtained from the use of separate time slots.

[0032] Those skilled in the art will recognize that there are a large number of
possibilities for the arrangement of a UL_Beacon and its associated PLCCH within
the frame structure according to embodiments of the invention. More than one
UL_Beacon and PLCCH per frame could be supported if the feedback update rate is
required to be faster than the frame rate (at the expense of system capacity). For
system applications that can tolerate a slower feedback rate, embodiments may
fractionate the use of the UL_Beacon timeslot (and the associated PLCCH).

[0033] When fractionation is employed, the RNC or other controller may
allocate the UL_Beacon timeslot in a given frame to a group of terminals depending
on the current fractionation phase, thus increasing the number of terminals that
can be supported with active physical channel feedback control. The maximum
fractionation cycle length may be determined by the feedback update rate that the
system requires in order to meet its performance targets.

[0034] Figure 2 illustrates an example of a timeslot arrangement supporting
the UL_Beacon and its corresponding PLCCH within a TD-CDMA frame structure
modified to support FDD. In this example, the PLCCH 212 shares a timeslot with
another downlink shared channel. This is possible since normal downlink physical
channels are used to transmit the PLCCH. The downlink frame also comprises a
downlink beacon timeslot 206, an access control timeslot 208, and normal traffic
carrying timeslots 210. The uplink frame comprises a UL_Beacon control timeslot
216, an access control timeslot 218, and normal traffic carrying timeslots 214.

[0035] Figure 3 illustrates an example where fractionation is employed. The
UL_Beacon and PLCCH timeslots are active in every frame at the base station 302.
However, terminal 304, terminal 306, and terminal 308 have been assigned a

different fractionation phase. Figure 3 illustrates the case where the fractionation
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phase is 3. For example, the fractionation phase of terminal 304 occurs in frame #0
310, the fractionation phase of terminal 306 occurs in frame #1 312, and the
fractionation phase of terminal 308 occurs in frame #2 314. Since the fractionation

phase is 3, the phase for terminal 304 occurs again in frame #3 316.

Half Duplex Terminals

[0036] Embodiments of the invention enable terminals to operate in half
duplex or full duplex mode. In a half duplex system, base stations and terminals do
not transmit and receive simultaneously. When such a system is evolved to operate
in paired spectrum, it becomes inefficient if base stations retain their half duplex
operation. It is not necessarily inefficient for the terminals to do so, however, since
half duplex operation may have some advantages in the design and implementation
of the terminal.

[0037] Nonetheless, there are some points that should be considered. For
example, a single terminal may not be able to access all transmit and all receive
slots. Therefore, the system may have to manage resources across the population of
terminals to ensure all the available resources at the base station are efficiently
utilized. To prevent blocking of timeslots, half duplex terminals may be operated
with a fractionation cycle of greater than one. In particular, this may also apply for
the case where there are more than one UL_Beacon timeslot per, frame. There is a
time delay for half duplex terminals to switch between transmit and receive
functions. In some cases this delay exceeds the guard period inserted between
consecutive timeslots. In the half duplex terminal case, the terminal is unable to
transmit and receive on adjacent timeslots. This will affect the locations of the
UL_Beacon, PLCCH, and other common channels. Accordingly, the timeslot

arrangement may be adjusted when the system is configured.

Terminal Management
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[0038] Embodiments of this invention separate uplink control from the uplink
physical traffic. This allows the control feedback to operate even when the terminal
does not have data to send, with the consequence that uplink shared channels can
be used with maximum efficiency.

[0039] To use shared channels efficiently, a relatively large user base may be
needed. At the same time, the network resources required to support the control
feedback channels for these terminals need to be minimized. In general, the
number of users that can be supported with active control feedback channels is
smaller than the typical number of users per cell. Therefore, the terminals in this
active state may be managed.

[0040] In UMTS terminology, embodiments of the invention provide a new
Universal Terrestrial Radio Access-Radio Resource Control-Connected (UTRA RRC-
Control) sub-state into the system. UTRA systems already support the idea of
different RRC-Connected states (see, TS25.331 Radio Resource Control (RRC)
Protocol Specification, which is incorporated herein by reference), e.g., CELL_DCH,
CELL_FACH etc. This sub-state is referred to as the CELL_ACTIVE state. Figure
4 illustrates this sub-state in context with other UTRA RRC-connected states. A
UE in a Cell_Active sub-state transmits the physical channel control part of the
uplink physical channel only, and nothing else (i.e., no data).

[0041] As shown in Figure 4, CELL_ACTIVE sub-state is a sub-state of
CELL_FACH state 404. In general, UEs in CELL_FACH state have an RRC
connection, but they may not be actively transferring data. Out of the population of
UEs in CELL_FACH state 404, a smaller number of UEs, determined by the
network to be the most-active UEs, are supported in a CELL_ACTIVE state 406. In
this state, the UEs transmit the physical channel control signal and listen to the
associated feedback channel from the network. Because the UE is aware of the

uplink pathloss conditions from the feedback channel, it can have instant access to
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the uplink shared channels, and the resource allocator (controller) in the network
can treat the UE accordingly.

[0042] The rules governing which UEs are maintained in CELL_ACTIVE
state are decided by the network (e.g., through the RNC) and may be based on
factors such as the volume of data transfer required by the UE, the data transfer
rate required by a UE, the frequency of short bursts of data transfer, the total
number of UEs in CELL_FACH state, the time since the last data transfer, the UE
power saving requirements, etc.

[0043] Note that UEs in CELL_ACTIVE state have their transmitters active,
therefore it is necessary for these UEs to monitor the status of the downlink and
automatically come out of CELL_ACTIVE state if the downlink is deemed to be out-
of-synchronization (for example, very high downlink errors or low received signal
strength). This feature prevents UEs continuing to transmit in a state where the
feedback channel may be unreliable and thus causing interference.

[0044] While the invention has been described in terms of particular
embodiments and illustrative figures, those of ordinary skill in the art will
recognize that the invention is not limited to the embodiments or figures described.
Although embodiments of the present invention are described, in some instances,
using UMTS terminology, those skilled in the art will recognize that such terms are
also used in a generic sense herein, and that the present invention is not limited to
such systems.

[0045] Those skilled in the art will recognize that the operations of the
various embodiments may be implemented using hardware, software, firmware, or
combinations thereof, as appropriate. For example, some processes can be carried
out using processors or other digital circuitry under the control of software,
firmware, or hard-wired logic. (The term "logic" herein refers to fixed hardware,
programmable logic and/or an appropriate combination thereof, as would be
recognized by one skilled in the art to carry out the recited functions.) Software and

firmware can be stored on computer-readable media. Some other processes can be
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implemented using analog circuitry, as is well known to one of ordinary skill in the
art. Additionally, memory or other storage, as well as communication components,
may be employed in embodiments of the invention.

[0046] Figure 5 illustrates a typical computing system 500 that may be
employed to implement processing functionality in embodiments of the invention.
Computing systems of this type may be used in the radio controllers, the base
stations, and the UEs, for example. Those skilled in the relevant art will also
recognize how to implement the invention using other computer systems or
architectures. Computing system 500 may represent, for example, a desktop,
laptop, or notebook computer, hand-held computing device (PDA, cell phone,
palmtop, etc.), mainframe, server, client, or any other type of special or general
purpose computing device as may be desirable or appropriate for a given application
or environment. Computing system 500 can include one or more processors, such as
a processor 504. Processor 504 can be implemented using a general or special
purpose processing engine such as, for example, a microprocessor, microcontroller or
other control logic. In this example, processor 504 is connected to a bus 502 or other
communications medium.

[0047] Computing system 500 can also include a main memory 508, such as
random access memory (RAM) or other dynamic memory, for storing information
and instructions to be executed by processor 504. Main memory 508 also may be
used for storing temporary variables or other intermediate information during
execution of instructions to be executed by processor 504. Computing system 500
may likewise include a read only memory ("ROM") or other static storage device
coupled to bus 502 for storing static information and instructions for processor 504.
[0048] The computing system 500 may also include information storage
system 510, which may include, for example, a media drive 512 and a removable
storage interface 520. The media drive 512 may include a drive or other mechanism
to support fixed or removable storage media, such as a hard disk drive, a floppy disk
drive, a magnetic tape drive, an optical disk drive, a CD or DVD drive (R or RW), or

13-
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other removable or fixed media drive. Storage media 518, may include, for example,
a hard disk, floppy disk, magnetic tape, optical disk, CD or DVD, or other fixed or
removable medium that is read by and written to by media drive 512. As these
examples illustrate, the storage media 518 may include a computer-readable
storage medium having stored therein particular computer software or data.

[0049] In alternative embodiments, information storage system 510 may
include other similar components for allowing computer programs or other
instructions or data to be loaded into computing system 500. Such components may
include, for example, a removable storage unit 522 and an interface 520, such as a
program cartridge and cartridge interface, a removable memory (for example, a
flash memory or other removable memory module) and memory slot, and other
removable storage units 522 and interfaces 520 that allow software and data to be
transferred from the removable storage unit 522 to computing system 500.

[0050] Computing system 500 can also include a communications interface
524. Communications interface 524 can be used to allow software and data to be
transferred between computing system 500 and external devices. Examples of
communications interface 524 can include a modem, a network interface (such as an
Ethernet or other NIC card), a communications port (such as for example, a USB
port), a PCMCIA slot and card, etc. Software and data transferred via
communications interface 524 are in the form of signals which can be electronic,
electromagnetic, optical or other signals capable of being received by
communications interface 524. These signals are provided to communications
interface 524 via a channel 528. This channel 528 may carry signals and may be
implemented using a wireless medium, wire or cable, fiber optics, or other
communications medium. Some examples of a channel include a phone line, a
cellular phone link, an RF link, a network interface, a local or wide area network,
and other communications channels.

[0051] In this document, the terms "computer program product," "computer-

readable medium" and the like may be used generally to refer to media such as, for
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example, memory 508, storage device 518, or storage unit 522. These and other
forms of computer-readable media may store one or more instructions for use by
processor 504, to cause the processor to perform specified operations. Such
instructions, generally referred to as "computer program code" (which may be
grouped in the form of computer programs or other groupings), when executed,
enable the computing system 500 to perform functions of embodiments of the
present invention. Note that the code may directly cause the processor to perform
specified operations, be compiled to do so, and/or be combined with other software,
hardware, and/or firmware elements (e.g., libraries for performing standard
functions) to do so.

[0052] In an embodiment where the elements are implemented using
software, the software may be stored in a computer-readable medium and loaded
into computing system 500 using, for example, removable storage drive 522, drive
512 or communications interface 524. The control logic (in this example, software
instructions or computer program code), when executed by the processor 504, causes
the processor 504 to perform the functions of the invention as described herein.
[0053] It will be appreciated that, for clarity purposes, the above description
has described embodiments of the invention with reference to different functional
units and processors. However, it will be apparent that any suitable distribution of
functionality between different functional units, processors or domains may be used
without detracting from the invention. For example, functionality illustrated to be
performed by separate processors or controllers may be performed by the same
processor or controller. Hence, references to specific functional units are only to be
seen as references to suitable means for providing the described functionality,
rather than indicative of a strict logical or physical structure or organization.

[0054] Although the present invention has been described in connection with
some embodiments, it is not intended to be limited to the specific form set forth
herein. Rather, the scope of the present invention is limited only by the claims.

Additionally, although a feature may appear to be described in connection with
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particular embodiments, one skilled in the art would recognize that various features
of the described embodiments may be combined in accordance with the invention.

[0055] Furthermore, although individually listed, a plurality of means,
elements or method steps may be implemented by, for example, a single unit or
processor. Additionally, although individual features may be included in different
claims, these may possibly be advantageously combined, and the inclusion in
different claims does not imply that a combination of features is not feasible and/or
advantageous. Also, the inclusion of a feature in one category of claims does not
imply a limitation to this category, but rather the feature may be equally applicable

to other claim categories, as appropriate.

* * *
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CLAIMS
What is claimed is:

1. A user equipment (UE) comprising:

a receiver and a processor are configured to receive resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a transmitter and the processor are configured to send, over the physical
uplink shared channel, data in assigned time intervals;

the transmitter and the processor are further configured, in a time interval
that it is not sending information over the physical uplink shared channel, to send
the uplink physical signal based on the received resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by a
base station; and

the receiver and the processor are further configured to receive, on a
downlink control channel, control information, wherein the control information is

based on the determined channel conditions.

2. The UE of claim 1, wherein the receiver and the processor are further

configured to receive data on a physical downlink shared channel.

3. The UE of claim 2, wherein the downlink control channel and the physical

downlink shared channel are time multiplexed.

4. The UE of claim 1, wherein the receiver and the processor are further

configured to receive, on the downlink control channel, power control information.

5. The UE of claim 4, wherein the downlink control channel includes power

control information for a plurality of UEs using different bits.
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6. The UE of claim 1, wherein in the time interval that the uplink physical
signal is sent by the UE, a plurality of UEs each transmit on respective uplink

physical control channels in the time interval.

7. A network device comprising:

a transmitter and a processor are configured to transmit resource allocation
information associated with an uplink physical signal, wherein the uplink physical
signal and a physical uplink shared channel have different resources;

a receiver and the processor are further configured to receive, over the
physical uplink shared channel, data in assigned time intervals;

the receiver and the processor are further configured, in a time interval that
it is not receiving information over the physical uplink shared channel, to receive
the uplink physical signal based on the transmitted resource allocation information,
wherein the uplink physical signal is used to determine channel conditions by the
network device; and

the transmitter and the processor are further configured to transmit, on a
downlink control channel, control information, wherein the control information is

based on the determined channel conditions.

8. The network device of claim 7, wherein the transmitter and the processor

are further configured to transmit data on a physical downlink shared channel.

9. The network device of claim 8, wherein the downlink control channel and

the physical downlink shared channel are time multiplexed.

10. The network device of claim 7, wherein the transmitter and the processor
are further configured to transmit, on the downlink control channel, power control

information.

-18-
5993587-1

IPR2025-00221 Exhibit 2009 Page 475 of 492



IPW2-USCN213316

11. The network device of claim 10, wherein the downlink control channel

includes power control information for a plurality of UEs using different bits.

12. The network device of claim 7, wherein in the time interval that the
uplink physical signal is received by the network device, signals are received on

other uplink physical control channels in the time interval from a plurality of UEs.

13. A method performed by user equipment (UE), the method comprising:

receiving resource allocation information associated with an uplink physical
signal, wherein the uplink physical signal and a physical uplink shared channel
have different resources;

sending, over the physical uplink shared channel, data in assigned time
intervals;

sending, in a time interval that it is not sending information over the
physical uplink shared channel, the uplink physical signal based on the received
resource allocation information, wherein the uplink physical signal is used to
determine channel conditions by a base station; and

receiving, on a downlink control channel, control information, wherein the

control information is based on the determined channel conditions.

14. The method of claim 13 further comprising receiving data on a physical

downlink shared channel.

15. The method of claim 14, wherein the downlink control channel and the

physical downlink shared channel are time multiplexed.
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16. The method of claim 13 further comprising receiving, on the downlink

control channel, power control information.

17. The method of claim 16, wherein the downlink control channel includes

power control information for a plurality of UEs using different bits.

18. The method of claim 13, wherein in the time interval that the uplink
physical signal is sent by the UE, a plurality of UEs each transmit on respective

uplink physical control channels in the time interval.

19. A method performed by a network device, the method comprising:

transmitting resource allocation information associated with an wuplink
physical signal, wherein the uplink physical signal and a physical uplink shared
channel have different resources;

receiving, over the physical uplink shared channel, data in assigned time
intervals;

receiving, in a time interval that it is not receiving information over the
physical uplink shared channel, the uplink physical signal based on the transmitted
resource allocation information, wherein the uplink physical signal is used to
determine channel conditions by the network device; and

transmitting, on a downlink control channel, control information, wherein the

control information is based on the determined channel conditions.

20. The method of claim 19 further comprising transmitting data on a

physical downlink shared channel.
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21. The method of claim 20, wherein the downlink control channel and the

physical downlink shared channel are time multiplexed.

22. The method of claim 19 further comprising transmitting, on the downlink

control channel, power control information.

23. The method of claim 22, wherein the downlink control channel includes

power control information for a plurality of UEs using different bits.
24. The method of claim 19, wherein in the time interval that the uplink

physical signal is received by the network device, signals are received on other

uplink physical control channels in the time interval from a plurality of UEs.
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ABSTRACT
A user equipment (UE) may, in a time interval that it is not sending
information over a physical uplink shared channel, send an uplink physical signal
based on received resource allocation information. The uplink physical signal may
be used to determine channel conditions by a base station. The UE may receive, on
a downlink control channel, control information. The control information may be

based on the determined channel conditions.
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authorization for access by a foreign 1P office(s). Instead, Form PTO/SRB/38 or PTO/SB/MBS must be used as appropriate.

1. Authorization to Permit Access by a Foreign intellectual Property Office(s)

A. Pricrity Document Exchange (PDX) - Unless box A in subsection 2 (opt-cut of authorization) is checked, the
undersigned hereby grants the USPTO authority io provide the European Patent Office (EPQ), the Japan Patent Office
(JPO), the Korean Intellsctual Property Office (KIPO}, the Stale Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intelleciual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access {o: {1) the instant patent application-as-filed
and iis related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

the undersigned hereby grants the USPTO authority o provide the EPO access io the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14()(2).

The applicant is reminded that the EPC’s Rule 141(1) EPC (European Palent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTC 1o permit a participating foreign 1P office access 1o the instant
[ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO 1o transmit to the EPC any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search resuls from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.
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Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. i Attorney Docket Number | IPW2-USCN213318
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMMUNICATIONS IN A WIRELESS NETWORK

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information 1o be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whomthe inventor is under an obligation 1o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. {f the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

® Assignee () Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. (O Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. <

Organization Name | 0 ue oual Ventures 1 LLG

Mailing Address Information For Applicant:

Address 1 2711 CGenterville Road

Address 2 Suite 400

City Wiimington State/Province DE
Country | US Postal Code 19808
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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. i Attorney Docket Number | IPW2-USCN213318
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMMUNICATIONS IN A WIRELESS NETWORK

Assignes 1

Complete this section if assignee information, including non-applicant assignee information, is desired o be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application

publication as an applicant. For an assignes-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name

intellectual Ventures H LLC

Mailing Addrass Information For Assignee including Non-Applicant Assignee:;

Address 1 2711 Centerville Road i LLC

Address 2 Suite 400

City Wilmington State/Provincs DE
Country us Postal Code 19808

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Dala may be generated within this form by
selecting the Add bution,

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitiad with the INITIAL filing of the application and either box A or B is not checked in

subsection Z of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c}.

power of atiorney (8.g., see USPTO Form PTO/AIA/ST) on behalf of alf joint inventor-applicanis.
See 37 CFR 1.4(d) for the manner of making signatures and ceriifications.

Signature |/Harry Vartanian/ Date (YYYY-MM-DD}| 2019-11-13

First Name | Harry Last Name | Vartanian Registration Number | 58,787

i
'

Additional Signature may be generaied within this form by selecling the Add button.
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. . Attorney Docket Number
Application Data Sheet 37 CFR 1.76

IPW2-USCN213318

Application Number

Title of Invention COMMUNICATIONS IN A WIRELESS NETWORK

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefil by the public which
is to file {(and by the USPTO {0 process) an application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated 1o take 23 minutes to complete, including gathering, preparing, and submitiing the completed appiication data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Cfficer, U.S. Patent and
Trademark Office, U.S. Depariment of Commarce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related 1o a patent

application or patent. Accordingly, pursuant to the reguirements of the Act, please be advised that: {1} the general authority for the collection of this information

is 35 US.C 2{b)}2), (2) furmsh..tg of the information solicited is voluntary; and (3} the prindipal purpose for which the information is used by the U.S. Patent and

Trademark Office is to process and/or examine your submission related to a patent appiica[ion or patent. If you do not furnish the requested information, the U.S.

Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of

the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {5 14.5.C. 552} and the Privacy
Act {5 U.S.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlernent negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shali be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C

552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
10 the internationat Bureau of the World intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6 A record rdin this system of records n av k,e iose'i, asat outme use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
Y ¥
{
kS

-~

A record from this system of records m j' be disdosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of [i*a" agency's responsibility to recommend improvements in records management practices and
proqrams under autho'ny of 44.5.C. 2904 and 4900 Such disclosure \hali be ma de ii‘ accordahce with the GSA requlations governing inspection of

rec closure shalf not be used to make determinations about
indivi

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuah to 35U.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to t‘1e limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated artd wi‘tch application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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