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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/713,719 08/09/2016 9414326 IPW2-USCN207446 3361
3624 7590 07/20/2016
VOLPE AND KOENIG, P.C.
UNITED PLAZA

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):

Nicholas W. Anderson, Exeter, UNITED KINGDOM;
Intellectual Ventures Holding 81 LLL.C, Las Vegas, NV;

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.
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PART B -

FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.0. Box 1450

Alexandria, Virginia 22313-1450
or Fax (§71)-273-2885

INSTRUCTIONS: This form should be used for transmiiting the ISS

appropriate. All further correspondence including the Patent, advance orders and potification of maintenance fees will be mailed to the curr
cled below or directed otherwise in Biock 1, by (@)

indicated unless cors
maintenance fee notifications.

EE and PUBLICATION PEE (if required). Blocks 1 through 5 uld be compieted where
1t cotrespondence address as

separate "FEE ADDRESS" for

specifying a new correspondence address; and/or {b) indicating a

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any ¢k

3624 7596
VOLPE AND KOENIG, P.C
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103

0373072018

> can only be used for domestic mailings of the
. icate cannot be used for any other accompanying
Fach additional paper, such as an assignment or formal drawing, must
own certificate of mailing or transmission.

Eave its

Certificate of Mailing or Transmission
T hereby certify that this FPee(s) Transmittal is heing deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
d to the Mail Sfop ISSUE PH‘ address above, or being facsimile
3-2885, on the date indicated beiow.

add
transmitted to the USFTO (5712

(Depositor's name}

(Signaturs)

(Date)

APPLICATION NO. FILING DATE FIRST AED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/713,719 035/15/2015 olas W. Anderson PW2-USCN207446 3361
TITLE OF INVENTION: POWER CONTROL IN A WIRELESS NETWORK
E APPLN. TYPE ENTITY STATUS g ISSTUE FEE DUE E PUBLICATION FEE DUE ] PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUB
aopprovisional UNDISCOUNTED $960 S0 $0 $960 06/30/2016
E EXAMINER ; ART UNIT E {
REGO, DOMINIC E 2647
1. Change of correspondence address or indication of "Fee Address™ (37 2. For printing on the patent front page, list B .
“F TH 7 . T N 1
(’FE 1.363). (1) The names of up to 3 registered patent attorney 1 v ()]pe and Koenlg’ pP.C.
e Change of correspondence address {or Change of Correspondence or agenis OR, allernativ
Address form PTO/SB/122) attached. 2
. name of a single firm (baving as a member a
I "Fee Address” indication ( Address” Indication form ered attorney or agent) and the names of up to
PTO/SB/AT; Rev 03-02 or more. ¢ wched. Use of a Customer tered pates nt a ys or agents. If no pame is 3

Number is required.

list ej no name will be ’)“nted

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

PLEASE signee is identified below, no assignee data will appear
recordation set forth in 37 CFR 3.11. Compietion of this form is NOT a

(A) NAME OF ASSIGNEE

Intellectual Ventures II LLC

Please check the appropriate assignee category or categortes (will not be pristed on the patent)

the pateat. 1f an assignee is identitied below, the document has beea filed for

substitute for filing an assignment.
(B) RESIDENCE: (CITY and STAT

i OR COUNTRY)
Wibmington, Delaware

(3 Individval &R Corporation or othet private group entity L3 Government

4a. The following fee(s) are submitted:

3 1ssue Fee

=1 publication Fee (No small entity discount permiited)
{¥ Advance Order -

# of Copies

4b.

Payment of Fee(s): (Please first reapply any previousiy paid issue fee shown above)
L._.! A check is enclosed.
(X8 Payment by credit card. Form PTO-203% is attached.

[} The director is hereby authorized to charge L('%c;_ rcﬁt_iir
overpayment, to Deposit Account Number 49

v deficiency, or credits any
tra copy of this form).

5. Change in Euntily Statas (from status indicated above}
i Applicant certifying micro entity status. See 37 CFR 1.29

i entity status. See 37 CFR 1.27

t_J Applicant asserting sma

i
i Applicant changing to reguiar undiscounted fee status.

\OTF Alvsent a valld cemﬂca*xm- \)i \/hcm Fnutv bmus (sec -orn PTO'QB/ 15A and 15B), issue
of application abandonment.

king this box will be taken

3

NOT .'wdnuﬂ this box will l\ ulk\ u Lo be a noufu ation of loss of entitiement to small or micro
entity status, as apphc;hle

NOTE: This form must be signed jn accordance with 37 CEFR 1.31 and 1.

33,

See 37 CEFR 1.4 for signature requirements and certitications.

Authorized Si /Harrv Vartanian/

Date June 30, 2016

Harry Vartanian

o,
i

A de)
Registration No. 56,787

ped or printed name

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0551-0033 Office; US. DEPARTMENT GF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

14713719

Filing Date:

15-May-2015

Title of Invention:

POWER CONTROL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Nicholas W. Anderson

Filer:

Harry Vartanian/Elizabeth McGinty

Attorney Docket Number:

IPW2-USCN207446

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description FeeCode | Quantity Amount 5"3':;:;)' in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sullaj-s'l'g(t;\)l in
Utility Appl Issue Fee 1501 1 960 9260
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 26222864
Application Number: 14713719
International Application Number:
Confirmation Number: 3361
Title of Invention: POWER CONTROL IN A WIRELESS NETWORK
First Named Inventor/Applicant Name: Nicholas W. Anderson
Customer Number: 3624
Filer: Harry Vartanian/Elizabeth McGinty
Filer Authorized By: Harry Vartanian
Attorney Docket Number: IPW2-USCN207446
Receipt Date: 30-JUN-2016
Filing Date: 15-MAY-2015
Time Stamp: 16:59:46
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960
RAM confirmation Number 3716
Deposit Account 220493
Authorized User VARTANIAN, HARRY

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)
Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document i . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1600197
IPW2-USCN207446-
1 Issue Fee Payment (PTO-85B) Issue_Fee_Payment-20160630. no 1
PDF 5921023b548966202311d688fe82397de 25|
d5dSc
Warnings:
Information:
32268
2 Fee Worksheet (SB06) fee-info.pdf no 2
92fc7a7f90a3451921e93d62238b2e6 14fac|
Warnings:
Information:
Total Files Size (in bytes)# 1632465

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
3624 7590 04/15/2016
EXAMINER
VOLPE AND KOENIG, P.C. | I
UNITED PLAZA REGO, DOMINIC E
30 SOUTH 17TH STREET, 18th Floor
PHILADELPHIA, PA 19103 | ART UNIT I PAPER NUMBER I
2647
| NOTIFICATION DATE I DELIVERY MODE I
04/15/2016 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

PTOL-90A (Rev. 04/07)
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P.O. Box 1450

UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
14/713,719 15 May, 2015 ANDERSON, NICHOLAS W. IPW2-USCN207446

EXAMINER

UNITED PLAZA

VOLPE AND KOENIG, P.C.

30 SOUTH 17TH STREET, 18th Floor

DOMINIC REGO

PHILADELPHIA, PA 19103 ART UNIT PAPER
2647 20160411
DATE MAILED:

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

proceeding.

Commissioner for Patents

IDS filed 03/25/2016 and 03/28/2016 have been considered fully.

/DOMINIC REGO/

Primary Examiner, Art Unit 2647

PTO-90C (Rev.04-03)
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Receipt date: 03/28/2016 14713719 - GAU: 2647

Doc code: IDS PTO/SB/08a (03-15)
Y . . ' Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a cellection of information unless it contains a valid CMB control number.

Application Number 14713719
Filing Date P015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207446

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
R Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 b442398 B1 P002-08-27 Padovani et al.
2 5512931 B1 P003-01-28 Kim et al. “English Equivalent of CN1128515
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2?j Code4| Date PP Passages or Relevant
Document .
Figures Appear

English Abstract
Samsung Electronics Co. | provided.

1 |h128515 CN C 2003-11-19 |y’ FUS6512931 is the
English Equivalent
English Abstract

2 |h343400 CN A 2002-04-03  |nterDigital Tech Corp | Provided.

*WOO00/57574 is the
English Equivalent

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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o N INDNC N o L B L K WY Pak B id 3 e ATT
Recedpt—date—037/287/2016 — HFE3ITE—GAGT—2647
Application Number 14713719

Filing Date 2015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Nicholas W. Anderson
Art Unit ‘ 2647

Examiner Name ‘ Dominic E. Rego
Attorney Docket Number | IPW2-USCN207446

. *English Equivalent of
3 DO/ST574 WO A1l 2000-09-28 Veira et al. CN1343400

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /DOMINIC E REGO/ Date Considered | 04/11/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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Receipt date: 03/25/2016 14713719 - GAU: 2647

Doc code: IDS PTO/SB/08a (03-15)
Y . . ' Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a cellection of information unless it contains a valid CMB control number.

Application Number 14713719
Filing Date P015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207446

U.S.PATENTS Remove

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner| Cite Kind Name of Patentee or Applicant
Initial* No Patent Number Code! Issue Date of cited Document

*English Equivalent of JP

1 B134994 B2 P012-03-13 Liu et al. 2004-248247
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'l| Date of cited Document )
Figures Appear
*English Equivalent of JP
1 20040190485 A1 P004-09-30 Khan 2004-289842

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PP Passages or Relevant
Document .
Figures Appear

*English Translation of
Abstract.

1 |boo4zas247 = A |2004-02-09 |Jucent Technol Inc. e 004 i the
English Equivalent
*English Translation of
2 |oo42s9s42 = A |2004-10-14 |JLucent Technol Inc. Abstract.

US 20040190485 is the
English Equivalent

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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Recedpt—date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Ny g joang e - 8
VA7 T ATLT L

Application Number 14713719

Filing Date 2015-05-15

First Named Inventor ‘ Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number | IPW2-USCN207446

. .. | Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o : . -
Ce e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials* | No . . .
publisher, city and/or country where published.
1 OFFICE ACTION, Korean Patent Application No. 10-2007-7005478, dated December 21, 2011 with English
[Translation
2 NOTICE OF ALLOWANCE, Korean Patent Application No. 10-2007-7005478, dated June 7, 2012.
3 NOTICE OF ALLOWANCE, Korean Patent Application No. 10-2012-7004514, dated February 22, 2013.
4 NOTICE OF ALLOWANCE, Korean Patent Application No. 10-2012-7004519, dated December 26, 2012.
5 NOTICE OF ALLOWANCE, Korean Patent Application No. 10-2012-7004526, dated June 7, 2012.
6 NOTICE OF ALLOWANCE, Korean Patent Application No. 10-2012-7020771, dated January 30, 2013.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /DOMINIC E REGQ/ Date Considered | 04/11/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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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.USPLO.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

3624 7590 03/30/2016 | EXAMINER |
VOLPE AND KOENIG, P.C. REGO, DOMINIC E
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor | ART UNIT PAPERNUMBER |
PHILADELPHIA, PA 19103 Py

DATE MAILED: 03/30/2016

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

14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361

TITLE OF INVENTION: POWER CONTROL 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 $960 $0 $0 $960 06/30/2016

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 0of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap(froprial& 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

3624 7590 0373012016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
VOLPE AND KOENIG, P.C. States Postal Service with sufficient postage for first class mail in an envelope
UNITED PLAZA addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

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

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
TITLE OF INVENTION: POWER CONTROL IN A WIRELESS NETWORK
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 30 $0 $960 06/30/2016

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
REGO, DOMINIC E 2647 455-509000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . g . 2
(2) The name of a single firm (having as a member a
[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) J Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 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.

d Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.USPLO.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
3624 7590 03/30/2016 | EXAMINER |
VOLPE AND KOENIG, P.C. REGO, DOMINIC E
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor | ART UNIT PAPER NUMBER |
PHILADELPHIA, PA 19103 2647

DATE MAILED: 03/30/2016

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

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

Section 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.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid 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.

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/713,719 ANDERSON, NICHOLAS W.
. oy f i AlA (First Inventor to File)
Notice of Allowability g’gm\’l‘l‘g REGO 2{;2;’"" Statuis
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 ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 03/17/2016.
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. X The allowed claim(s) is/are 1.2,4-6.8-10.12,13.15 and 16. 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://www.uspto.gov/patents/init_evenis/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov .

4. [] 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)[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. [J 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.

[J 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. [] Notice of References Cited (PTO-892) 5. [J Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [J Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160320
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Application/Control Number: 14/713,719 Page 2
Art Unit: 2647

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION

Allowable Subject Matter

2. Claims 1, 2, 4-6, 8-10, 12, 13, 15, and 16 are allowed for the same reasons

presented in the previous office action and updated further search report.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DOMINIC E. REGO whose telephone number is
(671)272-8132. The examiner can normally be reached on Monday-Friday, 9:00 am-
5:30 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Nay A. Maung can be reached on 571-272-7882. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/713,719 Page 3
Art Unit: 2647

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

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

/DOMINIC E REGO/
Primary Examiner, Art Unit 2647
Tel 571-272-8132
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {{Hits j{Search Query DBs iDefault :Plurals {iTime
# Operator Stamp
L1 §189 ij(nicholas near2 anderson).in. us- OR ON 2016/03/20
PGPUB; 22:12
USPAT

L2 §116 ji(intellectual near2 ventures near2 holding).as. {US- OR ON 2016/03/20
PGPUB; 22:12
USPAT
L3 4 ((down$link forward$link forward near2 link) us- OR ON 2016/03/20
near5 (physical near2 channel) same resource #{PGPUB; 22:12
near5 allocat$3 same power with command$3 i USPAT
same (up$link reverse$link reverse near link)
with power near2 level same (path$loss path
near2 loss)).clm.
L4 &5 ((down$link forward$link forward near2 link) us- OR ON 2016/03/20
with channel same resource near5 allocat$3 PGPUB; 22:12
same power with command$3 same (up$link USPAT
reverse$link reverse near link) same power
near? level same (path$loss path near2
loss)).cim.
L5 #5 (resource with allocat$3 same power with us- OR ON 2016/03/20
command$3 same power with level same PGPUB; 22:13
(path$loss path near2 loss)).cim. USPAT
L6 i4 1and 3 us- OR ON 2016/03/20
PGPUB; 22:13
USPAT

L7 #5 1and 4 us OR ON 2016/03/20
PGPUB; 22:13
USPAT

L8 #5 1and 5 us- OR ON 2016/03/20
PGPUB; 22:13
USPAT

L9 4 2 and 3 us- OR ON 2016/03/20
PGPUB; 22:13
USPAT

L10 §5 2 and 4 us- OR ON 2016/03/20
PGPUB; 22:14
USPAT

L11 45 2 and 5 us- OR ON 2016/03/20
PGPUB; 22:14
USPAT

3/20/2016 10:14:29 PM
C:\ Users\ drego\ Documents\ EAST\ Workspaces\ 14713719.wsp

EASTSearchHistory.14713719_AccessibleVersion.htm[3/20/2016 10:14:39 PM]
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Application/Control No. Applicant(s)/Patent Under

Reexamination
ANDERSON, NICHOLAS W.

Examiner Art Unit
DOMINIC E REGO 2647

Search Notes

14713719

CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 522, 68, 69, 296, 135, 226.3, 277.2, 115.3, 126, 127 .1, 6/24/2015 DR
127.2,67.11, 434, 436
370 331, 320, 335, 342, 318, 392, 252, 276, 280 6/24/2015 DR
375 147,130 6/24/2015 DR
SEARCH NOTES
Search Notes Date Examiner
EAST, Inventor, and Assignee Search 6/24/2015 DR
Updated above search 12/13/2015 DR
Updated above search 3/20/2016 DR
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
PGPUB Text Search-See Interference Search History 12/13/2015 DR
Updated above search 3/20/2016 DR

U.S. Patent and Trademark Office Part of Paper No. : 20160320
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Receipt date: 03/17/2016 14713719 - GAU: 2647

Doc code: IDS PTO/SB/08a (03-15)

L . . ' Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a cellection of information unless it contains a valid CMB control number.

Application Number 14713719
Filing Date P015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207446

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
R Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 b257283 A 1993-10-26 Gilhousen et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'l| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PP Passages or Relevant
Document .
Figures Appear
1 |h159720 CN A |1997-09-17 |faualcomm, Inc. "Abstract Translation
provided
*English Equivalent of
2 D1/07037 WO A1l 1991-05-16 [Qualcomm, Inc. CN 1159720

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.17
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14713719

Filing Date

2015-05-15

First Named Inventor ‘ Nicholas W. Anderson

Art Unit

‘ 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number

| IPW2-USCN207446

Examiner| Cite
Initials* | No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Ts

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/DOMINIC E REGO/

Date Considered | 03/20/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.E.R/
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14713719_AccessibleVersion.htm[3/20/2016 10:22:39 PM]

Ref {jHits i{Search Query DBs iDefault :Plurals {iTime

# Operator Stamp

L12 §4 (down$link forward$link forward near2 link)  §US- OR ON 2016/03/20
near5 (physical near2 channel) same PGPUB; 22:15
resource nearb allocat$3 same power with USPAT
command$3 same (up$link reverse$link
reverse near link) with power near2 level
same (path$loss path near2 loss)

L13 {5 (down$link forward$link forward near2 link)  {US- OR ON 2016/03/20
with channel same resource near5 allocat$3 {{PGPUB; 22:15
same power with command$3 same (up$link i USPAT
reverse$link reverse near link) same power
near2 level same (path$loss path near2 loss)

L14 {14455 Hi(down$link forward$link forward near2 link) §US- OR ON 2016/03/20
near5 (physical near2 channel) PGPUB; 22:15

USPAT

L15 42977 #L14 same resource near5 allocat$3 Us- OR ON 2016/03/20
PGPUB; 22:15
USPAT

L16 {624 L15 same (power near3 command$3 tpc) us- OR ON 2016/03/20
PGPUB; 22:15

_ USPAT

L17 44 L16 same (up$link reverse$link reverse near {US- OR ON 2016/03/20

link) with power near2 level PGPUB; 22:15
USPAT
L18 {4 L16 same power near2 level us- OR ON 2016/03/20
PGPUB; 22:15
USPAT

L19 44 (down$link forward$link forward near2 link)  §US- OR ON 2016/03/20
near5 (physical near2 channel) same PGPUB; 22:16
resource nearb allocat$3 same power with USPAT
command$3 same (up$link reverse$link
reverse near link) with power near2 level
same (path$loss path near2 loss)

L20 5 (down$link forward$link forward near2 link)  §US- OR ON 2016/03/20
with channel same resource near5 allocat$3 {PGPUB; 22:16
same power with command$3 same (up$link i USPAT
reverse$link reverse near link) same power
near2 level same (path$loss path near2 loss)

21 463212 #(physical near2 channel) us- OR ON 2016/03/20

PGPUB; 22:17
USPAT
22 42017 #HL21 same (up$link reverse$link reverse near HUS- OR ON 2016/03/20
link) with resource near3 allocat$3 PGPUB; 22:17
USPAT
23 {495 22 same (power near3 command$3 tpc) us- OR ON 2016/03/20
PGPUB; 22:17
USPAT
124 6 23 same power near2 level us- OR ON 2016/03/20
PGPUB; 22:17
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EAST Search History

EASTSearchHistory.14713719_AccessibleVersion.htm[3/20/2016 10:22:39 PM]

Lo | UsPAT]]
25 {14455 §(down$link forward$link forward near2 link)  H§US- OR ON 2016/03/20
near5 (physical near2 channel) PGPUB; 22:17
_ USPAT
26 43060 {L25 same resource with allocat$3 us- OR ON 2016/03/20
PGPUB; 22:17
USPAT
L27 4609 26 same (power near4 control$4 with us- OR ON 2016/03/20
command$3 tpc) PGPUB; 22:17
USPAT
L28 42 L27 same (path$loss path near2 loss) us- OR ON 2016/03/20
PGPUB; 22:17
USPAT
29 §37410 {455/522,68- us- OR ON 2016/03/20
70,115.3,126,135,226.3,277.2,422.1,450- PGPUB; 22:18
453,456.2,464,509,510.ccls. 370/318.ccls. USPAT
L30 {34 29 and L27 us- OR ON 2016/03/20
PGPUB; 22:18
USPAT
L31 {4 L30 and (@ad <= "20040812" @rlad <= us- OR ON 2016/03/20
"20040812" @pd <= "20040812") PGPUB; 22:18
USPAT
L32 {44 (different various multi$3 many several us- OR ON 2016/03/20
numerous variety pluralit$3 second third first §PGPUB; 22:18
fourth) near2 level near4 (tpc transmi$6 USPAT
near2 power near2 control$4) near2
command$3
L33 32 L32 same power near2 level Us OR ON 2016/03/20
PGPUB; 22:18
USPAT
L34 {2 L33 same (path$loss path near2 loss) us- OR ON 2016/03/20
PGPUB; 22:18
USPAT
L35 §12 multi$level near3 (tpc transmi$6 near2 power {US- OR ON 2016/03/20
near2 command$3) PGPUB; 22:19
USPAT
L36 48 L35 and (@ad <= "20040812" @rlad <= us- OR ON 2016/03/20
"20040812" @pd <= "20040812") PGPUB; 22:19
USPAT
L37 4184  #(transmi$6 send$3 forward$3 deliver$3 us- OR ON 2016/03/20
provid$3 broad$cast$3) near6 (tpc transmi$6 {PGPUB; 22:19
near2 power near2 command$3) nearb USPAT
schedul$3 near2 information
L38 #5 L37 and (@ad <= "20040812" @rlad <= us- OR ON 2016/03/20
"20040812" @pd <= "20040812") PGPUB; 22:19
USPAT
L39 {14455 {i(down$link forward$link forward near2 link)  §US- OR ON 2016/03/20
nearb (physical near2 channel) PGPUB; 22:19
USPAT
L40 43060 #L39 same resource with allocat$3 us- OR ON 2016/03/20
PGPUB; 22:19
USPAT
L41 4609 L40 same (power near4 control$4 with us- OR ON 2016/03/20
command$3 tpc) PGPUB; 22:19
USPAT
L42 {2 L41 same (path$loss path near2 loss) us- OR ON 2016/03/20
PGPUB; 22:19
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A method for controlling the transmission power of the reverse common channel for a mobile station in a CDMA
communication system. In the method, the mobile station transmits a preamble signal at predetermined periods with
increasing transmission power. Upon receipt of an acknowledge signal from a base station, the mobile station
accesses the reverse common channel. In order to avoid multiple mobile stations from simultaneously generating
increasingly powerful and interfering transmissions, the method generates two transmission power control signals:
one based on the measured strength of a signal received fromthe base station and the other based on an
accumulated value of power control commands transmitted by the base station. These two signals are accurmulated
and used to control the preamble signal.
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COMBINED CLOSED LOOP/OPEN LOOP POWER CONTROL IN A
TIME DIVISION DUPLEX COMMUNICATION SYSTEM
BACKGROUND

This invention generally relates to spread spectrum time division duplex
(TDD) communication systems. More particularly, the present invention relates to
asystem and method for controlling trénsmission power within TDD communication
systems.

Figure 1 depicts a wireless spread spectrum time division duplex (TDD)
‘communication system. The system has a plurality of base stations 30,-30,. Each
base station 30, communicates with user equipments “(UEs) 32,-32, in its operating
area. Communications transmitted from a base station 30,_ to a UE 32, are r¢ferred
toas downlink communications and communications transmitted from a UE 32, to
a base station 30, are referred to as uplink communications.

In addition to cdmmunicating over different frequency spectrums, spread
‘ spectrum TDD systems carry multiplé communications over the same spectrum. The
multiple signals are distinguishéd by their respective chip code sequences (codes).
Also, to more efficiently use the spread spectrum, TDD systems as illustrated in
Figure 2 use repeating frames 34 divided into a number of time slots 36,-36,,, such
as fifteen time slots. In such systems, a conﬁnunication is sent in selected time slots
36,-36, using selected codes. Accordingly, one frame 34 is capable of carrying

multiple communications distinguished by both time slot 36,-36,, and code. The

-1-
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combination of a single cdde in a single time slot is referred to as a resource unit.
Based on the bandwidth required to support a communication, one or multiple
resource units are assigned to that communication.

‘Most TDD systems adaptively control transmission power levels. InaTDD
syétem, many communications may share the same time slot and spectrum. When
a UE 32, or base station 30, is receiving a specific communication, all the other
communications using the same timéslot and spectrum cause interference to the
specific communication. Increasing the transmission' power level of one
communication degrades the signal quality of all other commuﬁications within that
fime slot and spectrum. However, reducing the transmission power level too far
results in undesirable signal to noise ratios (SNRs) and bit error rates (BERs) at the
receivers. To maintain both the signal quality of communications and low
transmission power levels, transmission power control is used.

One approach to control transmission power levels is open loop power
control. In open loop power control, typically a base station 30, transmits to a UE
32, a reference downlink communication and the transmission power level of that
communication. The UE 32, receives the reference communication and measures
its received power level. By subtracting the received power level from the
transmission power level, a pathloss for the reference communication is determined.
To determine a transmission power level for the uplink, the downlink pathloss is
added to a desired received power level at the base station 30,. The UE's

transmission power level is set to the determined uplink transmission power level.

2-

Ex.1022 / Page 79 of 383
TESLA, INC.



10

15

20

WO 00/57574 PCT/US00/07476

Another approach to control transmission power level is closed loop power
control. In closed loop power control, typically the base station 30, determines the

signal to interference ratio (SIR) of a communication received fromthe UE 32,. The

determined SIR is compared to a target SIR (SIRpgGeD)- Based on the comparison,

the base station 30, transmits a power command, bppc. After receiving the power
command, the UE 32, increéses or decreases its transmission power level based. on
the received power command.

Both closed loop and open loop power control have disadvantages. Under
certain conditions, the performance of closed loop systems degrades. For instance,
if communications sent between a UE and a base station are in.a highly dynamic
environment, such as due to the UE moving, such syétems may not be able to adapt
fast énough to compensate for the changes. The update rate of closed loop power
control in TDD is 100 cycles per second which is not sufficient for fast fading
channels. Open loop power control is sensitive to uncertainties in the uplink and
downlink gain chains and interference levels.

One approach to combining closed loop and open loop power control was

proposed by the Association of Radio Industries and Business (ARIB) and uses

Equations 1, 2, and 3.

Tyg =Pgs(n) +L Equation 1
Pgs (n) = Py (n-1) + brpe Aqpe Equation 2

1. if S1Res ( SIR rarcer

brec - . Equatidn 3
-1:1f SIRss ) SIRvarcer
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Tyg is the determined transmission power level of the UE 32,. L is the estimated
downlink pathlosé. P;s(n) is the desired received power level of the base station 30,
as adjusted by Equation 2. For each received power command, brp, the desired
received power level is increased or decreased by Aqpe. Appcis typically one decibel
(dB). The power command, bgpe, is one, when the SIR of the UE's uplink
communication as measured at the base. station 30, SIRgg, is less than a target SIR,

SIRyrger- Conversely, the power command is minus one, when SIRgg is larger than

: SIRTARGET'

Under certain conditions, the performance of these systems degrades. For
instance, if communications sent between a UE 32 and a base station 30 are in a
highly dynamic environment, such as due to the UE 32 moving, the path loss
estimate for open Ioop severely degrades the overall system's performance.
Accordingly, there is a need for alternate approaches to maintain signal quality and

low transmission power levels for all environments and scenarios.

SUMMARY
Combined closed loop/open loop power control controls transmission power
levels in a spread spectrum time division duplex gommunication station. A first
communication station receives communications from a second communication
station. The first station transmits power commands based on in part a reception
quality of the received communications. The first station transmits a second

communication having a transmission power level in a first time slot. The second

-4-
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station receives the second communication and the power commands. A power level
of the second communicatién as réceived is measured. A path loss estimate is
determined based on in part the measured received second communication power
level and the first communication transmission power level. The second station
transmits a second communication to the first station in a second time slot. The
second communication transmission power level is set based on in part the path loss

estimate weighted by a factor and the power commands. The factor is a function of

a time separation of the first and second time slots.

BRIEF DESCRIPTiON OF THE DRAWINGS
Figure 1 illustrates a prior art TDD system.
Figure 2 illustrates time slots in repeating frames of a TDD system.
Figure 3 is a flow chart of combine closed loop/open loop power control.
Figure 4 is a diagram of components of two communication stations using
combined closed loop/open loop power control.
Figures 5-10 depict graphs of the performance of a closed loop, ARIB's

proposal and two (2) schemes of combined closed loop/open loop power control.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments will be described with reference to the drawing

figures where like numerals represent like elements throughout. Combined closed

loop/open loop power control will be explained using the flow chart of Figure 3 and

-5.
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the components of two simplified communication stations 50, 52 as shown in Figuré
4. For the. following discussion, the communication station having its transmitter's
power controlled is referred to as the transmitting station 52 and the communication
station receiving power controlled communications is referred to as the receiving
station 5S0. Since combined closed loop/open loop power control may be used for
uplink, downlink or both types of communications, the transmitter having its power
controlled may be located at a base stétion 30,, _UE 32, or both. Accordingly, if both
uplink and downlink power control are used, the receiving and transmitting station's
components are located at both the base station 30, and UE 32,. |

The receiving station 50 receives various radio frequency signals including
communications from the transmitting station 52 using an antenna 56, or alternately, |
an antenna array. The received signals are passed through an isolator 60 to a
demodulator 68 to produce a baseband signal. The baseband signal is processed,
such as by a channel estimation device 96 and avdata estimation device 98, in the
time slots and with the appropriate codes assigned té the transrnitting station's
communication. The channel eétirnation device 96 commonly uses the training
sequence component in the baseband signal to provide channel information, such as
channel impulse responses. The channel information is used by the data estimation
device 98, the interference measurement device 90, the signal power measurement
device 92 and the transmit power calculation device 94. The data estimation device
98 recovers data from the channel by estimating soft symbols using the channel

information. Using the soft symbols and channel information, the transmit power

-6-
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calculation device 94 controls the receiving station’s transmission power level by

controlling the gain of an amplifier 76.

The signal power measurement device 92 uses either the soft symbols or the
channel information, or both, to determine the received signal power of the
communic.ation in decibels (dB). The interference measurement device 90
determines the interference level in dB, Ixs, within the channel, based on either the
channel information, or the soft syn'lbols‘ generated by the data estimation device
102, or both. |

The closed loop power command generator 88 uses the measured
communication's received power level and the interference level, iRs, to determine
the Signal to Interference Ratio (SIR) of the received communication. Based on a
comparison of the determined SIR with a target SIR (SIR,pger), @ closed loop power
command is generated, brpc, such as a power command bit, b, step 38.
Alternately, the power command may be based on any quality measurement of the
recéived signal. |

For use in estimating the path loss between the receiving and transmitting |
stations 50, 52 and sending data, the receiving station 50 sends a communication to
the transmitting station 58, step 40. The communication may be sent on any one of
various channels. Typicélly, ina TDD system, the channels used for estimating path
loss are referred to as reference channels, although other channels may be used. If
the rcéeiving station 50 is a base station 30,, the communication is preferably sent

over a downlink common channel or a common control physical channel (CCPCH).

-
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Data to be communicated to the transmitting station S2 over the reference channel
is referred to as reference channel data. The reference data may include, as shown,
the interference level, Iz, multiplexed with other reference data, such as the
transmission power level of the reference channel, Tys. The interference level, Igs,
and reference channel power level, Tgs, may be sent in other channels, such as a
signaling channel, step 40. The closed loop power control command, by, is
typically sent in a dedicated channel, dedicated to the communication between the
receiving statibn 50 and transmitting station 52.

The reference channel data is generated by areference channel data generator
86. The reference data is assigned one or multiple resource units based on the
communication's bandwidth requirements. A spréading and training sequence
insertion device 82 spreads the reference channel data and makes the spread
reference data time—multiplexéd with a training sequence in the appropriate time slots
and codes of the assigned resource units. The resulting sequence is referred to as a
communication burst. The communication burst is subsequently amplified by an
amplifier 78. The amplified communication burst may be summed by a sum device
72 with any other communication burst created through devices, such as a data
generator 84, spreading and training sequence insertion device 80 and amplifie( 76.

The summed communication bursts are modulated by a modulator 64. The
modulated signal is passed through an isolator 60 and radiated by an antenna 56 as
shown or, alternately, through an antenna array. The radiated signal is passed

through a wireless radio channel 54 to an antenna 58 of the transmitting station 52.
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The type of modulation used for the transmitted communication can be any of the
those known to those skilled in the art, such as direct phase shift keying (DPSK) or
quadrature phase shift keying (QPSK).

The antenna 58 or, alternately, antenna array of the transmitting station 52
receives various radio frequency signals. The received signals are passed through
an isolator 62 to a demodulator 66 to produce a baseband signal. The baseband
signal is processed, such asbya channel estimation device 100 and a data estimation
device 102, in the time slots and with the appropriate codes assigned to the
communication burst of the receiving station 50. The channel estimation device 100
commonly uses the training sequence component in the baseband signal to provide
channel information, such as channel impulse respoﬁses. The channel information
is used by the data estimation device 102 and a power measurement device 110.

The power level of the processed communication corresponding to the
reference channel, Ry, is measured by the power measurement device 110 and sent
to a pathloss estimation device 112, step 42. Both the channel estimation device 100
and the data estimation device 102 are capable of separating the reference chanﬁcl
from all other channels. If an automatic gain control device or amplifier is used for
processing the received signals, the measured r)ower level is adjusted to correct for
the gain of these devices at either the power measurement device 110 or the pathloss
estimation device 112. The power measurement device 110 is a component of the
combined closed loop/open loop controller 108. As illustrated in Figure 4, the

combined closed loop/open loop power controller 108 consists of the power

9.
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measurement device 1>10, pathloss estimation device 112, quality measurement
device 114, and transmit power calculation device 116.

To determine the path loss, L, the trénsmitting station 52 also requires the
communication's transmitted power level, Tys. The transmitted power level, T,
may be sent along- with the communication's data or in a signaling channel. If the
power level, Ty, is sent along with the communication’s data, the data estimation
device 102 interprets the power level and sends the interpreted power level to the
pathloss estimation device 112. If the receiving station 50 is a base station 30,,
preferably the transmitted power level, Ty, is sent via the broadcast channel (BCH)
fromthe base station 30,. By subtracting the received communication's power level,
R, in dB, from the sent communication's transmittéd power level, Tgs in dB, the
pathloss estimation device 112 estimates the path loss, L, between the two stations
50, 52, step 42. In certain situations, instead of transmitting the transmitted power
level, Ty, the receiving station 50 may transmit a reference for the transmitted power
level. In that case, the pathloss estimation device 112 provides reference leveIS for
the path loss, L.

If a time delay exists between the estimated path loss and the transmitted
communication, the path loss experienced by the transmﬁted communication may
differ from the calculated loss. In TDD systems where communications are sent in
differing time slots 36,-36,, the time slot delay between received and transmitted
communications may degrade the performance of an open loop power control

system. Combined closed loop/open loop power control utilizes both closed loop

-10-

Ex.1022 / Page 87 of 383

TESLA, INC.



10

15

20

WO 00/57574 PCT/US00/07476

and open loop power control aspects. If the quality of the path loss measurement is
high, the system primarily acts as an open ioop system. If the quality of the path loss
measurement is low, the system primarily acts as a closed loop system. To combine
the two power control aspects, the system weights the open loop aspect based on the
quality of the path loss measurement.

A qua]ity meaéurement device 114 in a weighted open loop power controller
108 determines the quality of the estimated path loss, step 46. The quality may be
aéfefnﬂnéd using the channel information generated by the channel estimation device
100, the soft symbols generated by the data estimation device 102 or other quality
measurement techniques. The estimated path loss quality is used to weight the path
loss estimate by the transmit power calculation device 116. If the power command,
bypc, Was sent in the communication's data, the data estimation device 102 interprets
the closed loop power command, bpc. Using the closed loop power command, by,
and the weighted path loss, the transmit power calculation device 116 sets the
transmit power level of the receiving station 50, step 48.

The following is one of the preferred combined closed ioop/open loop power
control algorithms. The transmitting station's power level in decibels, Py, is
determined using Equations 4 and 6.

Prs =Py + G(n) + ol Equation 4

P, is the power level that the rcceiVi’ng station 50 desires to receive the
transmitting station’s communication in dB. P, is determined by the desired SIR at

the receiving station 50, SIR,zgey» and the interference level, Iy, at the receiving
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station 50 using Equation 5.

Py = SIR1argertrs | Equation 5
Igs is either signaled or broadcasted from the receiving station 50 to the
transmitting station 52. For downlink power control, SIRxzger 1S known at the
transmitting station 52. For uplink power control, SIRxpger 1S signaled from the
receiving station 50 to the transmitting station 52. G(n) is the closed loop power
control factor. Equation 6 is one eqﬁation for determining G(n).
G(n) = G(n-1) + bypc Appe - Equation 6
G(n-1) is the previous closed loop power control factor. The power
command, bppe, for use in Equation 6 is either +1 or -1. One teéhnique for
determining the power command, by, is Equation 3 The power command, b.pc,
is typically updated at a rate of 100 ms in a TDD system, although other update rates
may be used. A is the change in power level. The change in power level is
typically 1 dB although other values may be used. Asaresult, the closed loop factor
increases by 1 dB if bypc 18 +1 and decreases by 1 dB if bypc is -1.
The weighting value, , is determined by the quality measurement device 114.
o is a measure of the quality of the estimated path loss and is, preferably, based on
the number of time slots, D, between the time slot of the last path loss estimate and
the first time slot of the communication transmitted by the transmitting station 52.
The value of « is from zero to one. Generally, if the time difference, D, between the
time slots is small, thé récem path loss estimate will be fairly accurate and « is set at

a value close to one. By contrast, if the time difference is large, the path loss

-12-

Ex.1022 / Page 89 of 383

TESLA, INC.



10

15

20

WO 00/57574 : PCT/US00/07476

estimate may not be accurate and the closed loop aspect is most likely more accurate.
Accordingly, « is set at a value closer to zero.
Equation 7 is one equation for determining «, although others may be used.
a=1-(D-1)/D,, Equation 7
D, s the maximum possible delay. A typical value for a frame having fifteen time
slots is six. If the delay is D, or greater, a approaches zero. Using the calculated
transmit power level, P, determined by atransmit power calculation device 116, the
combined closed loop/open loop power controller 108 sets the transmit power of the
transmitted communication.

Data to be transmitted in a communication from the transmitting station 52 is
produced by a data generator 106. The communication data is spread and time-
multiplexed with a training sequence by the spreading and training sequence
insertioﬁ device 104 in the appropriate time slots and codes of the.assigned resource
units producing a communication burst. The spread signél is amplified by the
amplifiér 74 and modulated by the modulator 70 to radio frequency.

The combined closed lbop/open loop power controller 108 controls the gain
of the amplifier 74 to achieve the determined transmit power level, P, for the
communication. The power controlled comﬁmnication is passed through the isolator
62 and radiated by fhe antenna 58.

Equations 8 and 9 are another preferred combined closed 1oop/opeh loop
power control algorithm.

Prs=Py+Kn) Equation 8

-13-
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K(n) = K(n-1) + bype Aqpec + €L Equation 9
K(n) is the combined closed loop/open loop factor. As shown, this factor includes
both the closed loop and open loop power control aspects. Equations 4 and §
segregate the two aspects.

Although the two above algorithms only weighted the open loop factor, the
weighting may be applied to the closed loop factor or both the obcn and closed loop
factors. Under certain conditions, the network operator may desire to use solely open
loop or solely closed loop power control. For example, the operator may use solely
closed loop power control by setting « to zero.

Figures 5-10 depict graphs 118-128 illustrating the performance of a
combined closed-loop/open-loop power control sys”tem.’ These graphs 118-128
depict the results of simulations comparing the performance of the ARIB proposed
system, a closed loop, a combined open loop/closed loop system using Equations
4 and 6 (schéme I) and a combined system using Equations 8 and 9 (scheme II).
The simulations were performed at the symbol ralte. A spreading factor of sixteen
was used for both the uplink and downlink channels. The uplink and downlink
channels are International Telecommunication Union (ITU) Channel model [ITU-R
M.1225, vehicular, type B]. Additive noises were simulated as being independent
of white Gaussian noises with unity variance. The path loss is estimated at the-
transmitting station 52 which is a UE 32, and in particular a mobile station. The
BCH channel was used for the path loss estimate. The path loss was estimated two

times per frame at a rate of 200 cycles per second. The receiving station 50, which
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was a base station 30,, sent the BCH transmission power level over the BCH. RAKE

‘con{biﬁing was used for both the UE 32, and base station 30,. Antenna diversity

combining was used at the base station 30,.

Graphs 118, 122, 126 depict the standard deviation of the received signal to

- noise ratio (SNR) at the base station 30, of the UE's power controlled

communication as a function of the time slot delay, D. Graphs 120, 124, 128 depict
the normalized bias of the received SNR as a function of the delay, D. The
normalization was performed with respect to the desired SNR. Each point in the.
graphs 118-128 represents the average of 3000 Monte-Carlo runs.

Graphs 118, 120 depict the results for an « set at one. For low time slot
delays (D<4), scheme I and II outperform closed loep power control. For larger
delays (D 24), closed loop outperforms both scheme I and II which demonstrates the
importance of weighting the open loop andvclosed loep aspects.

Graphs 122, 124 depict the results for an o setat 0.5. As shown, for all delays
excluding the maximum, schemes I and II outperform closed loop power control.
The ARIB proposal only outperforms the others at the lowest delay (D=1).

Graphs 126, 128 depict the results for an « set using Equation 7 with D,

equal to six. Asshown, schemes I and II outperform both closed loop and the ARIB
proposal at all delays, D.

* * *
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CLAIMS
1. A method for controlling transmission power levels in a spread
spectrum time division duplex communication system having frames with time slots
for cémmunication, the method compri_sing:
receiving at a first communication station communications from a second
5 communication station and transmitting from the first station power commands based
on in part a reception quality of the received communications;
transmitting from‘ the first communication station a first cornmunicatioﬁ

having a transmission power level in a first time slot;

receiving at the second communication station the first communication and

10 the power commands;
measuring a power level of the first communication as received;
determining a pathloss estimate based on in part the measured received first
. communication power level and the first cornmunicaﬁon transmission powér level;
and
15 ~ setting a transmission power leyel for a second communication in a second
time slot from the second station to the first station based on in part the pathloss

estimate weighted by a quality factor and the power commands, wherein the quality

factor is a function of a time separation of the first and second time slots.

2. The method of claim 1 further comprising:

determining a quality, «, of the pathloss estimate based on in part a number
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of time slots, D, between the first and second time slot; and

wherein the quality factor is a.

—_—

3. The method of claim 1 wherein a maximum time slot delay is D, ,, and

the determined quality, «, is determined by

a=1-(D-1)/D,,.

4. The method of claim 1 wherein the set transmission power level is
based on in part a desired received power level at the first station, a closed loop
factor and an open loop factor; wherein the clbsed loop factor is based on in part the
received power commands and the open loop factor is based on in part the pathloss

estimate weighted by the quality factor.

3. The method of claim 1 wherein the set transmission power level is
based on in part a desired received power level at the first station and a combined
closed loop/open loop factor; wherein the combined closed loop/open loop factor is

based on in part the received power commands and the pathloss estimate weighted

by the quality factor.

6. The method of claim 4 wherein the closed loop factor is updated for

each received power command.
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7. The method of claim 5 wherein the combined factor is updated for each

received power command.

8.  The method of claim 4 wherein the desired received power level is

based on in part a target signal to interference ratio and a measured interference level

at the first station.

9. - The method of claim 5 wherein the desired received power level is

based onin parta target signal to interference ratio and a measured interference level

_at the first station.

10. The method of claim 1 wherein the first station is a base station and the

second station is a user equipment.

11. = The method of claim 1 wherein the first station is a user equipment and

the second station is a base station.

12.  Aspread spectrumtime division duplex communication system having
a first and second communication station, the system using frames with time slots for
communication, the system comprising:

the first station comprising:

means for receiving communications from the second communication
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station and transrrﬁtting power commands based on in part a reception quality of the
received communications; and
means for transmitting a first communication having a transmission
power level in a first time slot; and
10 | the second station comprising:
means for receiving the first communication and the power commands;
means for measuring a power level of the first communication as
received;
means for determining a pathloss estimate based on in part the
15 measured received first communication power level and the first communication
transmission power level; and
means for setting a transmission power level for a second
communication in a second time slot from fhe second station to the first station based
on in part the pathloss estimate weighted by a quality factor and the power

20 commands, wherein the quality factor is a function of a time separation of the first

and second time slots.

13.  The system of claim 12 wherein:
the second station further comprises means for determining a quality, a, of the

pathloss estimate based on in part a number of time slots, D, between the first and

second time slot; and

5 the quality factor is .
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14.  The system of claim 12 wherein a maximum time slot delayis D, and

the determined quality, ¢, is determined by

a=1-(D-1)/D,a.

15.  The system of claim 1 wherein the setting means sets the transmission
power level based on in part a desired received power level at the first station, a
closed loop factor and an open loop factor, the closed loop factor is based on in part
the received power commands and the open loopvfactor is based on in part the

pathloss estimate weighted by the quality factor.

16.  The system of claim 1 wherein the settihg means sets the transmission
power level based on in part a desired received power level at the first station and a
combined closed loop/open loop factor, the combined closed loop/open loop factor

is based on in part the received power commands and the path loss estimate weighted

by the quality factor.

17.  The system of claim 15 wherein the closed loop factor is updated for

each received power command.

18.  The system of claim 16 wherein the combined factor is updated for

each received power command.
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19.  The system of claim 15 wherein the desired received power level is

based on in part a target signal to interference ratio and a measured interference level

at the first station.

20. The system of claim 16 wherein the desired received power level is

based on in part a target signal to interference ratio and a measured interference level

at the first station.

21.  The system of claim 12 wherein the first station is a base station and

the second station is a user equipment.

22.  The system of claim 12 wherein the first station is a user equipment

and the second station is a base station.

23. A communication station having its transmission power level
controlled in a spread spectrum time division duplex communication system, the
system using frames with time slots for communication and having a second
communication station transmitting a first communication in a first time slot and
power commands, the communication station comprising:

at least one antenna for receiving the first communication and the power

commands and transmitting an amplified second communication in a second time

slot;
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achannel estimation device having an input configured to receive the received
10 first communication for producing channel information;

a data estimation device having inputs configured to receive the received first
communication, the power coMnds and the channel infofmation for producing
soft symbols and recovering the power commands;

a power measurement device having an input configured to receive the

15 channel information for producing a measurement of a received power level for
producing a pathloss estimate for the first communication;

a quality measurement device for producing a quality measurement based at
least in part upon a time separation bf the first time slot and a second time slot;

a transmit power calculation device having inputs configured to receive the

20 pathloss estimation, the recovered power commands and the quality measurement for
producing a power control signal based on in part the pathloss estimate weighted by
the quality measurement and the recovered power commands; and

an amplifier having inputs configured to receive the power control signal and
a second communication to be transmitted in the second time Slot for amplifying the

25 second communication in response to the power control signal to produce the

amplified second communication. .

22.
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Intey nal Apptication No
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W0 9749197 A 24-12-1997 FI 962510 A 18-12-1997
AU 2492497 A 08-01-1998
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ES 2134143 A 16~-09-1999
FR 2750000 A 19-12-1997
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CN 1231809 A 13-10-1999
EP 0948869 A 13-10-1999
Wo 9805129 A 05-02-1998
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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
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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
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Application Number 14713719
Filing Date P015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name | Dominic E. Rego

Attorney Docket Number ‘IPW2—USCN207446
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e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear
*English Equivalent of JP
1 0040190485 A1 P004-09-30 Khan 2004-289842

If you wish to add additional U.S. Published Application citation information please click the Add button] Add
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( Not for submission under 37 CFR 1.99)
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Art Unit ‘ 2647

Examiner Name | Dominic E. Rego
Attorney Docket Number ‘ IPW2-USCN207445

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(pook, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.
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ODFFICE ACTION, Korean Patent Application No. 10-2007-7005478, dated December 21, 2011 with English
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 201.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if]
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Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor | Nicholas W. Anderson

STATEMENT BY APPLICANT

N Art Unit ‘ 2647
( Not for submission under 37 CFR 1.99)

Examiner Name | Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207445

CERTIFICATION STATEMENT

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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
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) 2016-03-25

Name/Print Harry Vartanian Registration Number |56787

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.S.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 ahandonment 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 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.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.5.C. 2804 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 ar 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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(54} METHOD OF SCHEDULING DOWNLINK DEDICATED CHANNELS AND TRANSMITTING

LIPLINK DEDICATED CHANNELS

{87 Ahstract:
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soheduling an uplink transnission on a high spesd data
dedicated channels, such as the EUDCH in UMTS.
SOLUTION: I the scheduling methad of the present
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PATENT ABSTRACTS OF JAPAN

{1 Publication number : $004-280842
A3ate of publication of application | 14.10.2004

(510G HO4d 13/00

HOSR 7438
{2 DApphcation numbsr ;| 2004-085880 {FhApplionnt  LUCENT TECHNOL INC
{223Date of filing . 2403.2004 Thwentor - KHAN FARGOG LHLLAH

{30 Priority
Priority number ; 2008 383531 Priority date - 24032008 Priority country 1 US

{54) METHOD OF SCHEDULING PERMITTED TRANSMISSION IN WIRELESS COMMUNICATION
SYSTEM

{57Abstract:

PROBLEM TUO BE SOLVED: To provide & method of
transmitting a control information in & wireless
coranuirecation system, such as for revarse nk pachet
access transmission.

SOLUTION: Tha methad wludas transmission of a forward
fink data, having at least one time multiplexed scheduling
grant. The method may sles inglude recsiving g forward link
dats, having at least one imenultiplexed scheduling
permizsion and/or transmitting 8 packet, in rasponss to
receiving at least one time multiplaxed soheaduling grant
Mere, the one or more scheduling permissions include at least
one of user identification nformation, rate ndication
mformation, transmit power ocontrol information and HARQ
(hybrid automatic repast request) information.
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Doc code: RCEX PTO/SB/I0EFS (07-14)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB contro! number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | } 715 749 Filing | bo45.05.15 Docket Number | 4o\ 1;son207446 At ez
Number Date (if applicable} Unit

First Named Nicholas W. Anderson Examiner Dominic E. Rego

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,
1985, to any intemational application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The
instruction Sheet for this form is 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)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a finatl Office aclion is outstanding, any amendmenits filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeai Brief or Reply Brief previously filed on

[] other

[X] Enclosed

[] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a perniod of months
(Period cf suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
E The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No l220493

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

Applicant Signature

EFS - Web 2.1.15
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0651-0031

PTO/SB/30EFS (07-14}

U_S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB contro! number.

Signature of Registered U.S. Patent Practitioner

Signature

Harry Vartanian/

Date (YYYY-MM-DD) EEM 6-03-17 I

Name

Harry Vartanian

Registration Number 787

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTGO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTQ-9139 and select option 2.

EFS - Web2.1.15
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 33 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 fallowing routine uses:

1.

The information on this farm will be treated confidentially to the extent allowed under the Freedom of Informaticon
Act (5 U.S.C. 352) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be discicsed 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 crder 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.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 regufations 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 iaw or regulation.

EFS - Web2.1.15
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15)

Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14713719

Filing Date

P015-05-15

First Named Inventor |

Nicholas W. Anderson

Art Unit

‘2647

Examiner Name
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Patent Translate

Powered by EPO and Google

Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

ABSTRACT WO9107037

the power control system for a cellular mobile telephone system in which users communicate
information signals between one another via at least one cell location and by means of spread
spectrum communication signals and multiple access Unlike code. The control system of the
power control the power of the transmission signals for each cellular mobile telephone in the
cellular mobile telephone system wherein each cellular mobile telephone has an antenna (70), an
emitter (84) and a receiver (72, 74), and each cell site also has an antenna (52), an emitter (62)
and a receiver (54, 56). The power of the signal transmitted by the cell site is measured as
received by the mobile unit. ; The power transmitted by the mobile unit is regulated by regulatory
subunits of the power transmission (76, 80) inversely in relation to increases and decreases in
received signal power.

Systéme de commande de la puissance pour un systéme téléphonique mobile cellulaire dans
lequel les utilisateurs communiquent des signaux d'information entre eux par l'intermédiaire d'au
moins un emplacement cellulaire et au moyen de signaux de communication a spectre dispersé et
a acces multiple par différence de code. Le systéme de commande de la puissance commande la
puissance des signaux de transmission pour chaque téléphone mobile cellulaire dans le systeme
a téléphones mobiles cellulaires dans lequel chaque téiéphone mobile cellulaire possede une
antenne (70), un émetteur (84) et un récepteur (72, 74), et chaque emplacement cellulaire
posséde également une antenne (52), un émetteur (62) et un récepteur (54, 56). La puissance du
sighal transmis par I'emplacement cellulaire est mesurée telle qu'elle est regue par I'unité mobile. ;
La puissance transmise par I'unité mobile est réglée par des unités régulatrices de la puissance de
transmission (76, 80) de maniére inverse par rapport aux augmentations et aux diminutions de la
puissance du signal regu.

a feedback system can also be used controlling the power. In cell location communicating with the
mobile unit, the power transmitted by the latter is measured by the unit measuring the received
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power (60). A control sighal is created and transmitted to the mobile unit for further adjusting the
transmission power of the mobile unit to correspond to the excursions of the signal power received
by the cell site. ; The feedback system is used to further adjust the transmitter power of the mobile
unit so that the signals transmitted by the mobile unit reaches the cell location with a desired
power level.

On peut également utiliser un systéme a réaction commandant la puissance. Dans I'emplacement
cellulaire communiquant avec l'unité mobile, la puissance transmise par cette derniére est
mesurée par 'unité de mesure de la puissance recue (60). Un signal de commande y est créé et
transmis a l'unité mobile pour un réglage supplémentaire par la puissance de transmission de
'unité mobile afin qu'il corresponde aux excursions de la puissance du signal regu par
femplacement cellulaire. ; Le systéme a réaction sert au réglage supplémentaire de la puissance
de I'émetteur de 'unité mobile afin que les signaux transmis par I'unité mobile atteignent
I'emplacement cellulaire avec un niveau de puissance souhaité.
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(57) Abstract

A power coniral sysiem for a cellular mobile telephone system
in which systern users communicate information signals between one
another via at least one celi-site using code division multiple access
spread spectrum commenication signals. The power control system
controls transmission signal power for each cellular mobile telephone
in the cefiular mobile telephone system wherein each ceflular mobile
telephone has an antenna (70), a transmitter {§4), and a receiver {72,
74) and each celi-site also has an antenna (52), a transmitter (62), and
a receiver (34, 56). Cell-site transmitted signal power is measured as
received at the mobile unit. Transmitted power at the mobile unit is
adjusted by transmit power control units {76, 80) in an opposite man-
ner with respect to increases and decreases in received signal power.
A power control feedback scheme may also be utilized. At the cell-site
communicating with the mobile unit, the mobile unit transmitted pow-
er is measured by the received power measurement unit (60) at the
cefl-site. A command signal is generated at the celi-site and transmit-
ted to the mobile unii for further adjusting mobile unit transmitter
power corresponding to deviations in the cell-site received signal pow-
er. The feedback scheme is used to further adjust the mobile unit
transmitter power so that mobile unit transmitted signals arrive at the
cell-site at a desired power level.
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METHOD AND APPARATUS FOR CONTROLLING
TRANSMISSION POWER IN A CDMA CELLULAR MOBILE
TELEPHONE SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates telephone systems. More specifically,
the present invention relates to a novel and improved method and
apparatus for controlling transmitter power in a code division multiple
access (CDMA) celiular mobile telephone system.

II. Description of the Related Axt

The use of code division multiple access (CDMA) modulation
techniques is one of several techniques for facilitating communications in
which a large number of system users are present. Although other
techniques such as time division multiple access (TDMA) frequency
division multiple access (FDMA) and AM modulation schemes such as
amplitude companded single sideband (ACSSB) are known, CDMA has
significant advantages over these other techniques. The use of CDMA
technigues in a multiple access communication system is disclosed in
U.S. Patent application Serial No. 06/921,261, filed October 17, 1986,
entitled “SPREAD SPECTRUM MULTIPLE ACCESS COMMUNICATION
SYSTEM USING SATELLITE OR TERRESTRIAL REFPEATERS”, now U.S.
Patent No. 4,901,307 assigned to the assignee of the present invention, the
disclosure thereof incorporated by reference.

In the just mentioned patent, a multiple access technique is
disclosed where a large number of mobile telephone system users each
having a transceiver communicate through satellite repeaters or terrestrial
base stations (also known as cell-sites stations, or for short cell-sites) using
code division multiple access (CDMA) spread specirum communication
signals. In using CDMA communications, the frequency spectrum can be
reused multiple times thus permitting an increase in system user capacity.
The use of CDMA results in a much higher spectral efficiency than can be
achieved using other multiple access techniques. In a CDMA system,
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increases in system capacity may be realized by controlling the transmitter
power of each mobile user so as to reduce interference to other system
users. !
In the satellite application of the CDMA communication
5 techniques, the mobile unit transceiver measures the power level of a i
signal received via a satellite repeater. Using this power measurement,
along with knowledge of the satellife transponder downlink transmit
power level and the sensitivity of the mobile unit receiver, the mobile
unit transceiver can estimate the path loss of the channel between the

10 mobile unit and the satellite. The mobile unit transceiver then
determines the appropriate transmitter power to be used for signal
transmissions between the mobile unit and the satellite, taking into
account the path loss measurement, the transmitted data rate and the
satellite receiver sensitivity.

18 The signals transmitted by the mobile unit to the satellite are
relayed by the satellite to a Hub control system earth station. The Hub
measures the received signal power from signals transmitted by each
active mobile unit transceiver. The Hub then determines the deviation in
the received power level from that which is necessary to maintain the

20 desired communications. Preferably the desired power level is a
minimum power level necessary to maintain quality communications so
as to result in a reduction in system interference.

The Hub then transmits a power control command signal to each
mobile user so as to adjust or “fine tune” the transmit power of the mobile

25 unit. This command signal is used by the mobile unit to change the
transmit power level closer to a minimum level required to maintain the
desired communications. As channel conditions change, typically due to
motion of the mobile unit, both the mobile unit receiver power
measurement and the power control feedback from the Hub continually

30 readjust the transmit power level so as to maintain a proper power level.
The power control feedback from the Hub is generally quite slow due to
round trip delays through the satellite requiring approximately 1/2 of a
second of propagation time. '

One important difference between satellite or terrestrial base

35 stations systems are the relative distances separating the mobile units and
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the satellite or cell-site. Another important different in the satellite versus
the terrestrial system is the type of fading that occurs in these channels.
Thus, these differences require various refinements in the approach to
system power control for the terrestrial system.

In the satellite/mobile unit channel, i.e. the satellite channel, the
satellite repeaters are normally located in a geosynchronous earth orbit.
As such, the mobile units are all at approximately the same distance from
the satellite repeaters and therefore experience nearly the same
propagation loss. Furthermore, the satellite channel has a propagation
loss characteristic that follows approximately the inverse square law, ie.
the propagation loss is inversely proportional to the square of the distance
between the mobile unit and the satellite repeater in use. Accordingly, in
the satellite channel the variation in path loss due to distance variation is
typically on the order of only 1-2 dB.

In conirast to the satellite channel, the terrestrial/mobile unit
channel, L.e. the terresirial channel, the distance between the mobile units
and the cell sites can vary considerably. For example, one mobile unit may
be located at a distance of five miles from the cell site while another
mobile unit may be located only a few feet away. The variation in distance
may exceed a factor of one hundred to one. The terrestrial channel
experiences a propagation loss characteristic as did the satellite channel.
However, in the terrestrial channel the propagation loss characteristic
corresponds to an inverse fourth-power law, ie. the path loss is
proportional to the inverse of the path distance raised to the fourth power.
Accordingly, path loss variations may be encountered which are on the
order of over 80 dB in a cell having a radius of five miles.

The satellite channel typically experiences fading that is
characterized as Rician. Accordingly the received signal consists of a direct
component summed with a multiply reflected component having
Rayleigh fading statistics. The power ratio between the direct and reflected
component is typically on the order of 6-10 dB, depending upon the
characteristics of the mobile unit anfenna and the environment about the
mobile unit.

Contrasting the satellite channel with the terrestrial channel, the
terrestrial channel experiences signal fading that typically consists of the
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Rayleigh faded component without a direct component. Thus, the
terrestrial channe] presenis a more severe fading environment than the
satellite channel where Rician fading is the dominant fading characteristic.
The Rayleigh fading characteristics in the terrestrial channel signal
5 is caused by the signal being reflected from many different features of the :
physical environment. As a result, a signal arrives almost simultaneously
at a mobile unit receiver from many directions with different
transmission delays. At the UHF frequency bands usually employed for
mobile radio communications, including those of cellular mobile
10 telephone systems, significant phase differences in signals traveling on
different paths may occur. The possibility for destructive summation of
the signals may result, with on occasion deep fades occurring.
Terrestrial channel fading is a very strong function of the physical
position of the mobile unit. A small change in position of the mobile unit
18 changes the physical delays of all the signal propagation paths, which
further results in a different phase for each path. Thus, the motion of the
mobile unit through the environment can result in a quite rapid fading
process. For Example, in the 850 MHz cellular radio frequency band, this
fading can typically be fast as one fade per second per mile per hour of
20 vehicle speed. Fading on this order can be extremely disruptive to signals
in the terrestrial channel resulting in poor communication quality.
However, additional transmitter power can be used to overcome the
problem of fading.
The terresirial cellular mobile telephone system typically requires a
25 full-duplex channel to be provided in order to allow both directions of the
telephone conversation to be simultaneously active such as provided by
the conventional wired telephone system. This full-duplex radio channel
is normally provided by using one frequency band for the outbound link,
i.e. transmissions from the cell-site transmitter to the mobile unit
30 receivers. A different frequency band is utilized for the inbound link, ie.
transmissions from the mobile unit transmitters to the celi-site receivers.
According, this frequency band separation allows a mobile unit
transmitter and receiver to be active simultaneously without feedback or
interference from the transmitter into the receiver.
35 The use of different frequency bands has significant implications in
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the power control of the cell-site and mobile unit transmitters. Use of
different frequency bands causes the multipath fading to be independent
processes for the inbound and outbound channels. A mobile unit cannot
simply measure the outbound channel path loss and assume that the
same path loss is present on the inbound channel.

It is therefore, an object of the present invention to provide a novel
and improved method and apparatus for controlling in the terrestrial
channel transmitter power 50 as to overcome deleterious fading without
causing unnecessary system interference which can adversely affect

overall system capacity.

SUMMARY OF THE INVENTION

In a terrestrial CDMA cellular mobile telephone system, it is
desirable that the transmitter power of the mobile units be controlled so as
to produce at the cell site receiver a nominal received signal power from
each and every mobile unit transmitter operating within the cell. Should
all of the mobile unit transmitters within an area of coverage of the cell-
site have transmitter power controlled accordingly the total signal power
received at the cell-site would be equal to the nominal receiver power of
the mobile unit transmitted signal multiplied by the number of mobile
units transmitting within the cell. To this is added the noise power
received at the cell-site from mobile units in adjacent cells.

The CDMA receivers of the cell-site respectively operate by
converting a wideband CDMA signal from a corresponding one of the
mobile unit transmitters into a narrowband digital information carrying
signal. At the same time, other received CDMA signals that are not
selected remain as wideband noise signals. The bit-error-rate performance
of the cell-site receiver is thus determined by the ratio of the power of the
desired signal to that of the undesired signals received at the cell-site, i.e.,
the received signal power in the desired signal transmitted by the selected

mobile unit transmitter to that of the received signal power in undesired

signals transmitted by the other mobile unit transmitters. The bandwidth
reduction processing, a correlation process which results in what is
commonly called “processing gain”, increases the signal to noise
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interference ratio from a negative value to a positive value thus allowing
operation within an acceptable bit-error-rate.
In a terrestrial CDMA cellular mobile telephone system it is
extremely desirable to maximize the capacity in terms of the number of
8§ simultaneous telephone calls that may be handled in a given system
bandwidth. System capacity can be maximized if the transmitter power of
each mobile unit is conirolled such that the transmitted signal arrives at
the cell-site receive at the minimal signal to noise interference ratio which
allows acceptable data recovery. If a signal transmitted by a mobile unit
10 arrives at the cell-site receiver at a power level that is too low, the bit-
error-rate may be too high to permit high quality communications. On
the other hand if the mobile unit transmitted signal is at a power level
that is too high when received at the cell site receiver, communication
with this particular mobile unit will be acceptable. However, this high
18 power signal acts as interference to other mobile unit transmitted signals
that are sharing the same channel, i.e. bandwidth. This interference may
adversely affect communications with other mobile units unless the total
number of communicating mobile units is reduced.
The path loss of signals in the UHF frequency band of the cellular
20 mobile telephone channel can be characterized by two separate
phenomena, average path loss and fading. The average path loss can be
described statistically by a log-normal distribution whose mean is
proportional to the inverse fourth- power of the path distance, and whose
standard deviation is approximately equal to 8 dB. The second
25 phenomena is a fading process caused by multipath propagation of the
signals which is characterized by a Rayleigh distribution. The average path
loss, which is a log-normal distribution, can be considered to be the same
for both the inbound and outbound frequency bands, as is for the
conventional cellular mobile telephone systems. However, as mentioned
30 opreviously Rayleigh fading is an independent phenomena for the
inbound and outbound link frequency bands. The log-normal distribution ¢
of the average path loss is a relatively slow varying function of position.
In contrast, the Rayleigh distribution varies relatively fast as a function of
position.
35 In the present invention, a CDMA approach to multiple user access
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in a cellular mobile telephone system is implemented. In such a system
all the cell-sites in a region transmit a “pilot” signal of the same frequency
and code. The use of a pilot signal in CDMA systems is well known. In
this particular application, the pilot signal is used by the mobile units for
initial synchronization of the mobile unit receiver. The pilot signal is also
used as a phase and frequency reference, and a time reference for
demodulation of the digital speech signals transmitted by the cell-site.

In the present invention, each mobile unit estimates the path loss
in signals transmitted from the cell-site to the mobile unit. In order to
make this signal path loss estimate, the power level of the cell-site
transmitted signals, as received at the mobile unit, are measured. The
mobile unit thus measures the pilot signal power as received from the
cell-site to which the mobile unit is communicating. The mobile unit also
measures the power level sum of all cell-site transmitted signals as
received at the mobile unit. The power level sum measurement as
described in further detail later herein, is necessary to handie cases in
which the mobile unit might temporarily obtain a better path to a more
distant celi-site than to a normally preferred closest cell-site.

The outbound link path loss estimate is filtered using a non-linear
filter. The purpose of the non-linearity in the estimation process is to
permit a rapid response to a sudden improvement in the channel while
only allowing a much slower response to a sudden degradation in the
channel. The mobile unit in response to a sudden improvement in the
channel thus suddenly reduces mobile unit transmitter transmit power.

Should the channel for one mobile unit suddenly improve, then
the signal as received at the cell-site from this mobile unit will suddenly
increase in power. This sudden increase in power causes additional
interference to all signals sharing the same wideband channel. A rapid
response to the sudden improvement will thus reduce system
interference.

A typical example of a sudden improvement in the channel occurs
when a mobile unit is moving through an area that is shadowed by a large
building or other obstruction and then drives out of the shadow. The
channel improvement, as a result of the vehicle movement, can take
place on the order of a few tens of milliseconds. As the mobile unit drives
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out of the shadow, the outbound link signal-as received by the mobile unit
will suddenly increase in strength.

The outbound link path loss estimate at the mobile unit is used by
the mobile unit to adjust the mobile unit transmitter power. Thus, the

5 sironger the received signal, the lower the mobile unit transmitter power
will be. Reception of a strong signal from the cell-site indicates that the
mobile unit is either close to the cell-site or else an unusually good path to
the cell-site exists. Reception of a strong signal means that a relatively
smaller mobile unit transmitter power level is required in nominal

10 received power at the cell-site the mobile unit.

In the case where there is a temporary but yet sudden degradation in
the channel it is desirable that 2 much slower increase in mobile unit
transmitter power be permitted. This slow increase in mobile unit
transmitter power is desired so as to prohibit an unnecessarily rapid

15 increase in mobile unit transmit power which increases the interference to
all other mobile units. Thus a temporary degradation in one mobile unit
channel will be tolerated in order to prevent a degradation of all mobile
unit channels,

In the case of a sudden degradation in the channel, the non-linear

20 filter prevents the mobile transmitter power from being increased at a
high rate in response to the sudden decrease in signal power in signals
received at the mobile unit. The rate of increase of the mobile unit
transmitter transmit power must generally be limited to the rate of a
closed loop power adjustment command transmitted from the cell-site, as

25 described below, can reduce the mobile unit transmitter transmit power.
Using the cell-site generated power adjustment commands, the mobile
unit transmitter power will be prevented from being increased to a level
significantly higher than the level required for communications,
particularly when a sudden channel degradation occurs in only the

30 outbound link path and not in the inbound link path.

It should be noted that it is undesirable to simply use a slow
response on the mobile unit transmitter power control in an attempt to
separate the fast Rayleigh fading from the slow fading due to distance and
terrain. A slow response in the mobile unit transmitter power control is

38 undesirable because the possibility of sudden improvements and fades
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that affect the inbound and cutbound channels equally. If the response to
a sudden improvement were to be slowed down by a filter, then there
would be frequent occasions when the mobile unit transmitter power
would be quite excessive and cause interference to all other mobile users.
Thus the present invention uses a two-time constant, non-linear approach
in estimating the path loss.

In addition to measuring the received signal strength in the mobile
unit, it is also desirable for the processor in the mobile unit to know the
cell-site transmitter power and antenna gain (EIRP), the cell-site G/T
{receive antenna gain G divided by receiver noise level T) the mobile unit
antenna gain, and the number of calls active at this cell-site. This
information allows the mobile unit processor to properly compute the
reference power level for the local power setting function. This
computation is done by calculating the cell- site to mobile link power
budget, solving for the path loss. This path loss estimate is then used in
the mobile cell-site link budget equation, solving for the mobile unit
transmit power required to produce a desired signal level. This capability
allows the system to have cell-sites with differing EIRP levels to
correspond to the size of the cells. For example, a small radius cell need
not transmit with as high a power level as a large radius cell. However,
when the mobile unit is a certain distance from a low power cell, it would
receive a weaker signal than from a high power cell. The mobile unit
would respond with a higher transmit power than would be necessary for
the short range. Hence, the desirability of having each cell-site transmit
information as to its characteristics for power control.

The cell-site transmits information such as cell-site EIRP, G/T and
number of active calls on a cell-site setup channel. The mobile unit
receives this information when first obtaining system synchronization
and continues to monitor this channel when idle for pages for calls
originated within the public telephone switching network intended for
the mobile unit. The mobile unit antenna gain is stored in a memory in
the mobile unit at the time the mobile unit is installed in the vehicle.

As mentioned previously, mobile unit transmitter power is also
controlled by a signal from the cell-site. Each cell-site receiver measures
the strength of the signal, as received at the cell-site, from each mobile
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unit to which the cell-site is in communication with. The measured
signal strength is compared to a desired signal strength level for that
particular mobile unit. A power adjustment command is generated and
sent to the mobile unit in the outbound link data, or voice channel,

5 addressed to that mobile unit. In response to the cell-site power i
adjustment command, the mobile unit increases or decreases the maobile
unit transmitter power by a predetermined amount, nominally 1 dB.

The power adjustment command is transmitted by the cell-site
transmitter at a relatively high rate, typically on the order of about one

10 command every millisecond. The rate of transmission of the power
adjustment command must be high enough to permit Rayleigh fading on
the inbound link path to be tracked. It is further desirable for the
outhound link path Rayleigh fading impressed on the inbound link path
signal to be tracked. One command per millisecond is adequate to track

15 the fading processes for vehicle speeds in the range of 25-30 miles per hour
for 850 MHz band mobile communications. It is important that the
latency in determining the power adjustment command and the
transmission thereof be minimized so that channel conditions will not
change significantly before the mobile unit receives and responds to the

20 signal.

In summary, to account for the independence of the two Rayleigh
fading paths (inbound and outbound), the mobile unit ransmitter power
is controlled by the power adjustment command from the cell-site. Each
cell-site receiver measures the received signal strength from each mobile

25 unit. The measured signal strength is compared to the desired signal
strength for that mobile unit and a power adjustment command is
generated. The power adjustment command is sent to the mobile unit in
the outbound data or voice channel addressed to that mobile unit. This
power adjustment command is combined with the mobile unit one way

30 estimate to obtain the final value of the mobile unit transmitter power.

The power adjustment command signal is transmitted, in an
exemplary embodiment, by overwriting one or more user data bits every .
millisecond. The modulation system employed in CDMA systems is
capable of providing correction coding for user data bits. The overwrite by

35 the power adjustment command is treated as a channel bit error or erasure
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and corrected by the error correction as decoded in the mobile unit
receiver. Error correction coding on the power adjusiment command bits
in many cases may not be desirable because of the resulting increased
latency in reception and response to the power adjustment command. It is
also envisioned that time division multiplexing for transmission of the
power adjustment command bits may be used without overwriting user
data channel symbols.

The cell-site coniroller or processor can be used to determine the
desired signal strength, as received at the cell-site, for signals transmitted
by each mobile unit. The desired signal strength level values are provided
to each of the cell-site receivers. The desired signal strength value is used
for comparing with a measured signal strength value for generating the
power adjustment command.

A system controller is utilized to command each cell-site processor
as to the value of desired signal strength to use. The nominal power level
can be adjusted up or down to accommodate variations in the average
conditions of the cell. For example, a cell-site positioned in an unusually
noisy location or geographic region might be allowed to use a higher than
normal inbound power level. However, such a higher power level for in-
cell operation will result in higher levels of interference to immediate
neighbors of this cell. This interference can be compensated for by
allowing the neighbor cells a small increase in inbound link power. Such
an increase in inbound power in neighboring cells would be smaller than
that of the increase given to the mobile users communicating in the high
noise environment cell. It is further understood that the cell-site
processor may monitor the average bit-error-rate. This data may be used
by the system controller to command the cell-site processor to set an
appropriate inbound link power level to assure acceptable quality
communications.

It is also desirable to provide a means for controlling the relative
power used in each data signal transmitted by the cell-site in response to
control information transmitted by each mobile unit. The primary reason
for providing such control is to accommodate the fact that in certain
locations, the outbound channel link from the cell-site to the mobile unit
may be unusually disadvantaged. Unless the power being transmitted to
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this mobile is increased, the quality may become unacceptable. An
example of such a location is a point where the path loss to one or two
neighboring cells is nearly the same as the path loss to the cell-site
communicating with the mobile unit. In such a location, the total
5 interference would be increased by three times over the interference seen
by the mobile unit at a point relatively close to its cell- site. In addition,
the interference coming from these neighboring cell-sites will not fade in
unison with the desired signal as would be the case for interference
coming from the desired cell-site. This situation may required 3-¢ dB
10 additional signal power to achieve adequate performance.

In another situation, the mobile unit may be located where several
strong multi-path signals arrive, resulting in larger than normal
interference. In such a situation, increasing the power of the desired
signal relative to the interference may allow acceptable performance. At

15 other times, the mobile unit may be located where the signal-to-
interference ratio is unusually good. In such a case, the cell-site could
transmit the desired signal using a lower than normal transmitter power,
reducing interference to other signals being transmitted by the system.

To achieve the above objectives, the preferred embodiment

20 includes a signal-to-interference measurement capability within the
mobile unit receiver. This measurement is performed by comparing the
power of the desired signal to the total interference and noise power. If
the measured ratio is less than a predetermined value, the mobile
transmits a request to the cell-site for additional power in cell-site

25 transmissions. If the ratio exceeds the predetermined value the mobile
unit transmits a request for a reduction in power.

The cell-site receives the power adjustment requests from each
mobile and responds by adjusting the power allocated to the
corresponding cell-site transmitted signal by a predetermined amount.

30 The adjustment would usually be small, on the order of 0.5 dB, or 12% .
The rate of change of power may be somewhat slower than that used for
the inbound link from the mobile unit to cell-site, perhaps once per
vocoder frame, or nominally once per 15 milliseconds. The dynamic
range of the adjustiment would also be limited to 4 dB less than nominal

35 io about 6 dB greater than nominal.
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The cell-site must also consider the power demands being made on
it by all the mobiles in deciding whether to comply with the requests of
any particular mobile. For example, if the cell-site is loaded to capacity,
requests for additional power might be granted but only by 6% or less,
instead of the normal 12%. In this regime, a request for a reduction in
power would still be granted at the normal 12% change.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the present invention will become
more apparent from the detailed description set forth below when taken
in conjunction with the drawings in which like reference characters
correspond throughout and wherein:

Figure 1 is a schematic overview of an exemplary mobile cellular
telephone system;

Figures 2A-2D illustrate, in a series of graphs, mobile unit received
signal strength and transmit power as a function of distance;

Figure 3 is a block diagram of a cell-site with particular reference to
the power control features of the present invention;

Figure 4 is a block diagram of the mobile unit with particular
reference to the power control features of the present invention;

Figure 5 is a block diagram illustrating in further detail the power
control features of the mobile unit of Figure 4; and

Figure 6 is a block diagram illustrating in further detail the power
control features of the cell-site of Figure 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS ‘

An exemplary terresirial cellular mobile telephone system in which
the present invention is embodied is illustrated in Figure 1. The system
illustrated in Figure 1 utilizes CDMA wmodulation techniques in
communications between the system mobile user, and the cell-sites.
Cellular systems in large cities may have hundreds of cell-site stations
serving hundreds of thousands of mobile telephones. The use of CDMA
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techniques readily facilitates increases in user capacity in systems of this
size as compared to conventional FM modulation cellular systems.

In Figure 1, system coniroller and switch 10, typically includes i
appropriate interface and processing hardware for providing system

5 control information to the cell-sites. Controller 10 controls the routing of '
telephone calls from the public switched telephone network (PSTN) to the
appropriate cell-site for transmission to the appropriate mobile unit.
Controller 10 also controls the routing of calls from the mobile units via at
least one cell-site to the PSTN. Coniroller 10 may direct calls between

10 mobile users via the appropriate cell-site stations since such mobile units
do not typically communicate directly with one another.

Controller 10 may be coupled to the cell-sites by various means such
as dedicated telephone lines, optical fiber links or by radie frequency
communications. In Figure 1, two exemplary cell-sites, 12 and 14, along

15 with two exemplary mobile units 16 and 18 which include cellular
telephones are illustrated. Arrows 20a-20b and 22a-22b respectively define
the possible communication links between cell-site 12 and mobile units 16
and 18. Similarly, arrows 242-24b and arrows 26a-26b respectively define
the possible communication links between cell-site 14 and mobile units 18
20  and 16. Cell-sites 12 and 14 normally ransmit using equal power.

Mobile unit 16 measures the total received power in pilot signals
transmitted by cell-sites 12 and 14 upon path 20a and 26a. Similarly,
mobile unit 18 measures the fotal received power in pilot signal as
transmitted by cell-sites 12 and 14 upon paths 22a and 24a. In each of

25 mobile units 16 and 18, pilot signal power is measured in the receiver
where the signal is a wideband signal. Accordingly, this power
measurement is made prior to correlation of the received signal with a
pseudonoise (PN) spectrum spreading signal.

When mobile unit 16 is closer to cell-site 12, the received signal

30 power will be dominated by the signal traveling path 20a. When mobile
unit 16 is nearer to cell-site 14, the received power will be dominated by
the signal traveling on path 26a. Similarly, when mobile unit 18 is closer
to cell-site 14, the received power will be dominated by the signal on path
24a. When mobile unit 18 is closer to cell-site 12, the received power will

35 be dominated by the signal traveling on path 22a.
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Each of mobile units 16 and 18 uses the resultant measurement,
together with knowledge of the cell-site transmitter power and the mobile
unit antenna gain to estimate the path loss to the closest cell-site. The
estimated path loss, together with knowledge of the mobile antenna gain
and the cell-site G/T is used to determine the nominal transmitter power
required to obtain the desired carrier-to-noise ratio in the cell-site receiver.
The knowledge by the mobile units of the cell-site parameters may be
either fixed in memory or transmitted in cell-site information broadcast
signals, setup channel, to indicate other than nominal conditions for a
particular cell-site.

As a result of the determination of the mobile unit nominal
transinit power, in the absence of Rayleigh fading and assuming perfect
measurements, the mobile unit transmitted signals will arrive at the
nearest cell-site precisely at the desired carrier-to-noise ratio. Thus the
desired performance will be obtained with the minimum amount of
mobile unit transmitter power. The minimization of the mobile unit
transmitied power is important in 2 CDMA systemn because each mobile
unit causes interference to every other mobile unit in the system. In
minimizing the mobile unit transmitter power, system interference will
be held to 2 minimum, thus allowing additional mobile users to share the
frequency band. Accordingly, system capacity and spectral efficiency is
maximized.

Figure 2A illustrates the effect of both Rayleigh fading as a function
of distance on the strength of the cell-site transmitted signal as received at
a mobile unit. The average path loss, indicated by curve 30, is determined
primarily by the fourth-power of the distance between the cell-site and the
mobile unit, and by the shape of the terrain between them. As distance
increases between the mobile unit and the cell-site, signal power decreases
as received at the mobile unit for a constant power transmitted cell-site
signal. The average path loss is the same for both directions of the link,
and typically exhibits a log-normal distribution about the average path
loss.

In addition to the slowly varying log-normal average path loss, the
rapid fading up and down around the average path loss is caused by the
existence of multiple path signal propagation. The signals arrive from
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these multiple paths in random phase and amplitude, resulting in the
characteristic Rayleigh fading. Curve 32, as illustrated in Figure 24,
represents the variation in signal path loss as a result of Rayleigh fading.
The Rayleigh fading is typically independent for the two directions of the

5 cell-site/mobile unit communication link, i.e. outbound and inbound ’
channels. For example, when the outbound channel is fading, the
inbound channel is not necessarily fading at the same time.

Figure 2B illusirates the mobile unit transmitter power adjusted to
correspond to the link path signal strength of Figure 2A. In Figure 2B,

10 curve 34 represents the desired average fransmit power corresponding to
the average path loss of curve 30 of Figure 2A. Similarly, curve 36
corresponds to the mobile unit transmitter power responding to the
Rayleigh fading as represented by curve 32 of Figure 2A. As the Rayleigh
faded signal, curve 32 of Figure 2A, decreases in signal strength, rapid

15 increases in transmitter power result. These rapid upward excursions of
transmitter power can result in deleterious effects in overall system
performance. Therefore, the present invention envisions the use of a
nonlinear filter to control rapid upward excursions, or increases, in
transmitter power Furthermore, the present invention also utilizes closed

20 loop power adjustment feedback from the cell-site to adjust mobile unit
transmitter power.

Figure 2C illustrates the mobile unit transmitter power
corresponding to Figure 2A without taking into consideration the cell-site
closed loop power adjustment feedback. In Figure 2C the desired average

25 transmit power, as represented by curve 34, corresponds to the mobile
unit received signal strength of curve 30 of Figure 2A. Curve 38 illusirates
the transmitter power utilizing the non-linear filter in power control of
the present invention.

The rapid upward excursions in transmitter power, as indicated by

30 the dashed lines of Figure 2C and correspond to the upward excursions in
curve 36 of Figure 2B, are significantly reduced. In curve 38, the upward
excursions are significantly reduced by setting the rate of increase in
transmit power to a fixed value. The resulting variation in transmitter
power relative to the desired transmit power is both limited in dynamic

35 range and in rate of change. This limitation allows the closed loop power
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adjustment feedback process to be easier to implement and to be more
effective at a much lower control data rate. Transmit power, as indicated
by curve 38, is permitted to decrease at a much greater rate than an

increase.
As distance increases from the points marked Dy-Dj, transmitter

power decreases rather quickly corresponding to a sudden improvement
in the channel. Between the distance points marked Dy-Dj the channel
degrades with a corresponding increase in transmitter power. The change
in degradation is not so significant such that the non-linear filter
maximum rate limits the rate of increase in transmitter power.

As distance increases as from the distance points marked D3-Dy, the
channel degrades much more rapidly than the nonlinear filter will permit
an increase in transmitter power. During this period, transmitter power
increases at the maximum rate permitted by the non-linear filter. During
the distance change indicated by marks Dy-Ds, the channel begins
improving. However, as the quality of the channel improves the
transmitter power continues to increase at the maximum rate until
transmitter power is sufficient to meet the desired level such as at
mark Ds.

it is desirable to eliminate the upward excursions in transmitter
power which may cause unnecessary system interference. Should a better
path to another cell-site occur, which would result in unnecessary
interference in the system, quality communications in the system may be
maintained by limiting the rate of increase in transmitter power.

Figure 2D is a graph illustrating the cell-site received signal power
strength with respect to transmissions of the mobile unit as it travels from
the cell-site. Curve 40 indicates the desired average received signal power
at the cell-site for a signal transmitted from a mobile unit. It is desirable
that the average received signal power be at a constant level, yet a
minimum necessary to assure a quality communication link with the
mobile unit. Corrections are made at the mobile unit to correct for
Rayleigh fading in the cell-site transmitted signal.

The mobile unit transmitted signal experiences Rayleigh fading
before arriving at the cell-site receiver. The signal received at the cell-site
is therefore a signal of constant average received power level but still with
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the Rayleigh fading of the inbound channel impressed thereupon.
Curve 42 represents the Rayleigh fading that occurs on the inbound signal.
Additionally, there is the possibility that the mobile unit may come
to rest at a place where the outbound link is not faded but yet the inbound
5 link is severely faded. Such a condition would disrupt communications ’
unless an additional mechanism is employed to compensate for the
inbound channel Rayleigh fading. The closed loop power adjustment
command process employed at the cell-site is such a mechanism for
- adjusting the mobile unit transmitter power, so as to compensate for the
10  Rayleigh fading on the inbound channel. In Figure 2D, curve 44 illustrates
the mobile unit transmitted signal power as received at the cell-site when
compensating for average path loss and Rayleigh fading on both the
inbound and outbound channels. 'As can be seen in Figure 2D curve 4
follows close to curve 40 except for instances of severe fading where the
1§ fading process is minimized by the closed loop control.

In Figure 3, antenna 52 is provided for receiving multiple mobile
unit fransmitted signals which are then provided to analog receiver 54 for
amplification, frequency downconversion and IF processing of the
received RF signal. The analog signals output from receiver 54 are

20 provided to a plurality of recelver modules for, extraction of user directed
information signals, generation of power adjustment commands, and
modulation of user input information signals for transmission. One such
module used in communications with a particular mobile unit, such as
mobile unit N, is module 50. Thus the output of receiver 54 is provided to

25  a plurality of these modules induding module 50.

Module 50 comprises digital data receiver 56, user digital baseband
circuit 58, received power measurement circuitry 60 and transmit
modulator 62. Digital data receiver 56 receives the wideband spread
spectrum signals for correlating and despreading the mobile unit N

30 transmitted signal to a narrowband signal for transfer to an intended
recipient cornmunicating with mobile unit N. Digital data receiver 56
provides the narrowband digital signals to user digital baseband
circuitry 58. Digital data receiver 56 also provides the narrowband signal
to received power measurement circuitry 60.

35 Received power measurement circuitry 60 measures the power
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level in the received signal from mobile unit N. Received power
measurement circuitry 60 in response to the measured level of power
generates a power adjustment command which is input to transmit
modulator 62 for transmission to mobile unit N. As previously discussed,
the data bits in the power adjustment command are used by mobile unit N
in adjusting mobile unit transmitter power.

When the received power measurement is greater than the preset
level provided by a cell-site processor (not shown), an appropriate power
adjustment command is generated. Should the received power
measurement be less than the preset level, the power adjustment
command data bits are generated and indicate that an increase in mobile
unit transmitter power is necessary. Similarly, if the received
measurement is greater than the preset level, the power adjustment
command is generated such that the mobile unit transmitter power is
reduced. The power adjustment command is utilized to maintain a
nominal received power level at the cell-site.

The signal cutput from digital data receiver 56 is provided to user
digital baseband circuitry 58 where it is interfaced for coupling to the
intended recipient via the system controller and switch. Similarly,
baseband circuitry 58 receives user information signals intended for
mobile unit N and provides them to transmit modulator 62.

Transmit modulator 62 spread spectrum modulates the user
addressable information signals for transmission to mobile unit N.
Transmit modulator 62 also receives the power adjustment command
data bits from received power measurement circuitry 60. The power
adjustment command data bits are also spread specirum modulated by
transmit modulator 62 for transmission to mobile unit N. Transmit
modulator 62 provides the spread spectrum modulated signal to summer
64 where combined with spread spectrum signals from other module
transmit modulators also located at the cell-site.

The combined spread spectrum signals are input to summer 66
where they are combined with a pilot signal provided by pilot signal
generator 68. These combined signals are then provided to circuitry (not
shown) for frequency upconversion from the IF frequency band to the RF
frequency band and amplified. The RF signals are then provided to
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antenna 52 for transmission. Although not illustrated, transmit power
conirol circuitry may be disposed between summer 66 and antenna 52.
This circuitry, under control of the cell-site processor, is responsive to
power adjustment command signals transmitted by the mobile unit which
5 are demodulated at the cell-site receiver and provided to the cell-site ’
control processor for coupling to the circuiiry.
In Figure 4, the mobile unit, such as mobile unit N, includes an
antenna 70 for collecting cell site transmitted signals and radiating mobile
unit generated CDMA signals. Mobile unit N receives the pilot signal,

10 setup channel signals and the mobile unit N addressed signals using
antenna 70, analog receiver 72 and digital data receiver 74. Receiver 72
amplifies and frequency downconveris the received RF CDMA signals to
IF, and filters the IF signals. The IF signals are output to digital data
receiver 74 for digital processing. Receiver 72 also includes circuitry for

15 performing an analog measurement of the combined power of the
received signals. This power measurement is used to generate a feedback
signal that is provided to transmit power conirol circuitry 76 for
controlling transmit power.

Digital data receiver 74 is used for despreading and correlating the

20  received signals addressed to mobile unit N. Receiver 74 also separates the
digital data from the power adjustment commands generated by the cell
site. The power adjustment command data bits are sent to control
processor 78. Processor 78 in response to the power adjustment command
data bits generates a transmit power confrol command that is provided to

25 transmit power control circuitry 80. Processor 78 also provides a level set
comumand to transmit power control circuitry 76. Further details on the
interaction of receiver 72, transmit power conirol 76 and 80, and processor
are described in further detail with reference to Figure 5.

Receiver 74 also provides data such as digitized encoded speech to

30  user digital baseband circuitry 82 for decoding and interface with the user.
Baseband circuitry 82 includes interface hardware for coupling receiver 74
and transmit modulator 82 to the user handset (not shown).

Data to be transmitted is provided through baseband circuitry 82
where it is encoded and provided to transmit modulator 84. The data is

35 spread spectrum modulated by transmit modulator 84 according to an
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assigned spreading code. The spread spectrum signals are output from
transmit modulator 84 to transmit power control circuitry 80. The signal
power is adjusted in accordance with the transmit power control
command provided by control processor 78. This power adjusted signal is
provided from transmit power control circuitry 80 to transmit power
control circuitry 76 where the signal is adjusted in accordance with the
analog measurement conirol signal. Although illustrated as two separate
units for conirolling the transmit power, the power level could be
adjusted by a single variable gain amplifier with two input control signals
combined before being applied to the variable gain amplifier. However in
the illustrated exemplary embodiment the two control functions are
shown as separate elements.

In the operation of the power control circuitry illustrated in
Figure 4, receiver 72 measures the combined power level of all signals
received from all cell-sites. These power level measurement results are
used in controlling the power level as set by fransmit power control
circuitry 76. Transmit power control circuitry 76 includes dircuitry in
which the rate of increase transmitter power is limited by a non-linear
filter as previously discussed. The rate of increase is set to be no faster
than the rate at which transmit power control circuitry 80 can turn the
power down in response to a series of downward commands from the cell-
site as processed by receiver 74 and processor 78.

Figure 5 illustrates in further detail the power control aspect of
mobile unit N discussed with reference to Figure 4. In Figure 5, received
RF signals from the antenna are provided to frequency downconverter %0
where the received RF signals are converted to an IF frequency. The IF
frequency signals are coupled to bandpass filter 92 where out of band
frequency components are removed from the signals.

The filtered signals are output from filter 92 to variable gain IF
amplifier 94 where the signals are amplified. The amplified signals are
output from amplifier 94 to an analog to digital (A/D) converter (not

shown) for digital signal processing operations on the signals. The output -

of amplifier 94 is also coupled to automatic gain control (AGC) detector
cireuit 96.
AGC detector circuit 96 generates a gain conirol signal which is
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coupled to a gain control input of amplifier 94. This gain control signal is
used to control the gain of the amplifier 94 so as to mainfain a constant

average power level as output from amplifier 94 to the A/D converter. i
AGC detector circuit 96 also provides an output to one input of
5 comparator 98. The other input of comparator 98 is provided with a level i

set signal from the mobile unit processor (not shown). This level set
signal is indicative of a desired transmitter reference power level. These
input signals are compared by comparator 98 with the comparison signal
provided to a non-linear filter circuit 100. This comparison signal

10 corresponds to a deviation in the received power measurement from a
desired mobile unit transmitter power level.

Filter 100 may be configured as a simple resistor-diode-capacitor
circuit. For example, the input to the drcuit is a common node shared by
two resistors. The other end of each resistor is coupled to a respective

15 diode. The diodes are reversed in their connection to the resistors and the
other end of each diode coupled together at a common node as an output
of the filter. A capacitor is coupled between the diode common node and
ground. The filter dircuit is designed to limit the rate of power incease to
less than 1 dB per millisecond. The rate of power decrease is typically set

20 to be about ten times faster than the rate of power increase, i.e. 10 dB per
millisecond. The output of filter 100 is provided as a power level control
signal input to the gain control input of variable gain IF amplifier 102.

AGC detector circuit 96, comparator 98 and filter 100 estimate
received mobile unit signal power and the power correction necessary for

25  the mobile unit transmitter. This correction is used to maintain a desired
transmitter power level in conditions of fading on the outbound channel
that are common to the inbound channel.

Transmit modulator circuit 84 of Figure 4, provides a low power, IF
frequency spread spectrum signal to an input of variable gain IF

30 amplifier 104. Amplifier 104 is gain controlled by a power level control
signal from processor 78 (Figure 4). This power level control signal is
derived from the closed loop power adjustment command signal
transmitted by the cell-site and processed by the mobile unit as discussed
with reference to Figure 4.

35 The power adjustment command signal consists of a sequence of
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power-up and power-down commands that are accumulated in the mobile
unit processor. The mobile unit control processor starts with the gain
conirol level set to a nominal value. Each power-up command increases
the value of a gain control command corresponding to a resultant
approximate 1 dB increase in amplifier gain. Each power-down command
decreases the value of the gain conirol command, corresponding to a
resultant approximate 1 dB decrease in amplifier gain. The gain control
command is converted to analog form by a digital to analog (D/A)
converter (not shown) before applied to amplifier 104 as the power level
control signal.

The mobile unit reference power level may be stored in the
memory of the conirol processor. In the alternative, the mobile unit
reference power level may be contained within a signal sent to the mobile
unit. This signal command data is separated by the digital data receiver
and interpreted by the control processor in setting the level. This signal as
provided from the conirol processor is converted by a digital to analog
(D/A) converter {not shown) before input to comparator 98.

The output of amplifier 104 is provided as an input to amplifier 102.
Amplifier 102 as previously mentioned is also a variable gain IF amplifier
with the gain determined according to the power level control signal
output from filter 100. The signal for transmission is thus amplified in
accordance with the gain set by the power level control signal. The
amplified signal output from amplifier 102 and is further amplified and
frequency franslated to the RF frequency for transmission. The RF signal
is then fed to the antenna for transmission.

Figure 6 illustrates in further detail the power control scheme of the
cell-site as illustrated in Figure 3. In Figure 6, a mobile unit transmitted
signal is received at the cell-site. The received signal is processed by the
cell-site analog receiver and cell-site corresponding to mobile unit N.

In the digital data receiver, receiver 56 of Figure 3, the received
analog signal is converted from analog to digital form by A/D

converter 110. The digital signal output from A/D converter is provided

to pseudorandom noise (FN) correlator 112 where the signal undergoes a
correlation process with a PN signal provided from PN generator 114.
The output of PN correlator 112 is provided to a fast Hadamard transform
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digital filter 114 where the signal is filtered. The output of filter 114 is
provided to a user data decoder circuit 116 which provides user data to the
user digital baseband circuitry. Decoder 116 provides the largest transform -
filter symbols to power averager circuit 118. Power averager circuit 118
5 averages the largest transform outputs over a one millisecond interval
using well known digital techniques.
A signal indicative of each average power level is output from
power averager 118 to comparator 120. Comparator 120 also receives a
power level set signal indicative of the desired received power level. This
10  desired received power level is set by the control processor for the cell-site.
Comparator 120 compares the two input signals and provides an ocutput
signal indicative of the deviation of the average power level from the
desired power level. This signal is provided output to power up/down
command generator 122. Generator 122 in response to the comparison
15 generates either a power-up or a power-down command. Power
command generator 122 provides the power control commands to the
cell-site transmit modulator for transmission and control of the
transmitter power of mobile unit N.
i the received power at the celi-site is higher than that desired of
20 mobile unit N, then a power-down command is generated and
transmitted to mobile unit N. However, if the received power level at the
cell-site is too low, then a power-up command is generated and
transmitted. The up/down commands are transmitted at a high rate,
neminally 1,000 commands per second in the exemplary embodiment. At
25 one bit per command, the overhead of the power command is
insignificant compared to the bit rate of a high quality digital voice signal.
The power adjustment command feedback compensates for changes
in the inbound channel that are independent of the outbound channel.
These independent inbound channel changes are not measured in the
30 outbound channel signal. Therefore the path loss estimate based upon
then outbound channel and the corresponding transmitter power
adjustment do not reflect the changes in the inbound channel. Thus, the
power adjustment command feedback is used to compensate for
adjustments in the mobile unit transmitter power based on the inbound
35 channel path losses that do not exist in the outbound channel.
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In using a closed loop control process it is highly desirable for the
command to arrive at the mobile unit before conditions change
significantly. The present invention provides a novel and unique power
control circuitry at the cell-site for minimizing delay and latency of
measurement and transmission. The power control circuitry at the
mobile unit, analog control and digital command response, provides a
vastly improved power control process in the cellular mobile telephone
system.

The previous description of the preferred embodiments are
provided to enable any person skilled in the art to make or use the present
invention. Various modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic principals defined
herein may be applied to other embodiments without the use of the
inventive faculty. Thus, the present invention is not intended to be
limited to the embodiments shown herein, but is to be accorded the widest
scope consistent with the principals and novel features disclosed herein.

WE CLAIM:
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CLAIMS
1. In a cellular mobile telephone system in which system users -

2 conununicate information signals between one another via at least one
cell-site using code division multiple access (CDMA) spread spectrum x
4 communication signals, a power control system for controlling
transmission signal power for each mobile telephone in said cellular
8 mobile telephone system, wherein each mobile telephone has an antenna,
transmitter and receiver and each cell-site has an antenna, at least one
8 transmitter and at least one receiver, said power conirol system
comprising:
10 at least one first power measurement means, each coupled to a
respective mobile telephone receiver, for measuring signal power in
12 CDMA communication signals received by said respective mobile
telephone receiver;
14 at least one first power adjustment means, each coupled to a
respective mobile telephone transmitter and corresponding first power
18 measurement means, said first power adjustment means responsive to
decreases and increases in power measurements of said corresponding first
18 power measurement means with respect to a first predetermined power
level, for respectively increasing and decreasing transmission signal power
20 of said corresponding mobile telephone transmitter;
at least one second power measurement means, each coupled to a
22 respective cell-site receiver, for measuring signal power in each CDMA
communication signal directed to said respective cell-site receiver from a
24 corresponding mobile telephone transmitter in communication
therewith;
28 at least one power adjustment command generator means, each
coupled to a respective cell-site transmitter and corresponding second
28 power measurement means for, generating power adjustment comrmands
corresponding to deviations in power measurements of said ..
30 corresponding second power measurement means from a second
predetermined power level, said respective celi-site transmitter *
32 transmitting said power adjustment commands; and
at least one second power adjustment means, each coupled to a
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respective mobile telephone receiver and corresponding transmitter, said
second power adjustment means responsive to said power adjustment
commands directed to said respective mobile telephone receiver, for
adjusting transmission signal power of said corresponding mobile

telephone transmitter.

2. The power control system of Claim 1 wherein said first power
adjustment means provided increase in transmission signal power is at a
rate less than said first power adjustment means provided decrease in

transmission signal power.

3. The power conirol system of Claim 1 wherein said first power
measurement means power measurements correspond to a sum of all
contemporaneously received CDMA communication signals within a
predetermined frequency band, and said first power measurement means
is further for generating and providing a corresponding first power
measurement signal to said corresponding first power adjustment means.

4.  The power control system of Claim 3 wherein said first power
adjustment means comprises:

comparator means for receiving said first power measurement
signal and a first power level set signal, said first power level set signal
corresponding to a desired mobile telephone fransmitter power level, for
comparing said first power measurement signal with said first power level
set signal, and for providing a corresponding comparator output signal;
and

variable gain amplification means operatively coupled to said
mobile telephone transmitter for receiving said comparator output signal
and responsive thereto for varying transmission signal power of said
corresponding mobile telephone transmitter.

5. The power conirol system of Claim 4 further comprising
filter means disposed between said comparator means and said variable
gain amplification means for receiving said comparator output signal, for
unequally limiting a rate of change in increases and decreases in said
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received comparator output signal and for providing a corresponding
6 limited comparator output signal to said variable gain amplification
means.

6. An apparatus for controlling transmission signal power in a
2 cellular mobile telephone in communications with at least one cell-site
station using code division multiple access (CDMA) spread specirum
4  communication signals, said cellular mobile telephone having an antenna
" coupled to a transmitter and a receiver, said transmitter for generating and
8 transmitting a CDMA carrier signal according to an assigned spreading
function modulated by a mobile user input information signal, said
8 receiver for receiving CDMA communication signals and spectrum
processing said received CDMA communication signals according to an
10 assigned spreading function so as to recover a mobile user output
information signal intended for a user of said cellular mobile telephone,
12 said cell-site station communicating power conirol commands in CDMA
communication signals intended for said cellular mobile telephone with
14 said receiver providing an output of said power control commands, said
apparatus comprising:
16 measurement means for, operatively coupling to said receiver,
measuring combined signal power in contemporaneously received CDMA
18 communication signals and providing a measurement signal indicative of
measured signal power;
20 adjustment means for, operatively coupling to said transmitter,
receiving said measurement signal, varying transmitter signal power in
22 opposite correspondence to variations in measured signal power about a
predetermined power level; and
24 additional adjustment means for, operatively coupling to said
receiver and transmitter, receiving said power adjustment commands,
26 and varying transmitter signal power in correspondence thereto.

7. The apparatus of Claim & wherein said adjustment means is

2 responsive to said measurement signal for, increasing transmitter signal
power in response to decreases in measured signal power with respect to

4  said predetermined power level, and decreasing transmitter signal power
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in response o increases in measured signal power with respect to said
predetermined power level.

8. The apparatus of Claim 7 wherein said adjustment means
rate of increase in transmitter signal transmission power is less than a rate
of decrease in transmitter signal transmission power.

9. The apparatus of Claim 6 wherein said cell-site station
measures signal power of said cellular mobile telephone transmitted
CDMA communication signals and generates for transmission said power
adjustment commands indicative of one of an increase and a decrease in
said cellular mobile telephone signal power so as to maintain a
predetermined power level for cell-site station received CDMA
communication signals from said cellular mobile telephone.

10. The apparatus of Claim 6 wherein said adjusiment means
comprises:

comparator means for receiving measurement signal and a first
power level set signal, said first power level set signal corresponding to a
desired cellular mobile telephone fransmitter power level, for comparing
said first power measurement signal with said first power level set signal,
and for providing a corresponding comparator output signal;

filter means for, receiving said comparator ouiput signal, limiting a
rate of change in variations in said comparator output signal, and
providing an output of a corresponding limited comparator output signal;
and

variable gain amplification means, operatively coupled to said
transmitter, for receiving said limited comparator output signal and
responsive thereto for varying signal power of said transmitter.

11. The apparatus of Claim 10 wherein said additional
adjustment means comprises:

processor means for, receiving said power adjustment commands,
accumulating said power adjustment commands with a predetermined
gain control level setting, and providing a corresponding power
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6 adjustment signal; and
additional variable gain amplification means, operatively coupled
8 to said transmitter, for receiving said power adjustment signal and ®
responsive thereto for varying signal power of said transmitter.

12. A transceiver having a receiver for receiving and
2 demodulating an outbound information containing spread spectrum
signal as transmitted by a base station to an intended user, and a
4  transmitter for transmitting an inbound information containing spread
specirum signal to said base station for transfer to another intended user,
6 said transceiver having a power control system for controlling transmitter
signal power at a predetermined level for said inbound spread spectrum
8 signal as received at said base station, said power control system
comprising:
10 control processor means coupled to said receiver for, receiving from
said receiver power adjustment commands transmitted in said outbound
12 spread spectrum signal, accumulating values corresponding to each of said
power adjustment commands with respect t0 a predetermined dosed loop
14 power level value, and generating a corresponding closed loop power
level control signal, said control processor further for generating an open
18 loop power level signal in accordance with a predetermined open loop
power level value;
18 first amplifier means operatively coupled to said transmitter for,
receiving said closed loop power level control signal, and amplifying said
20 inbound spread spectrum signal at a first gain determined by said dosed
loop power level control signal;
22 automatic gain control means coupled to said receiver for,
measuring a combined signal power of signals received by said receiver,
24  and providing a corresponding power measurement signal;
comparator means for, receiving and comparing said power
268 measurement signal and said open loop power level signal, and providing
a corresponding comparison signal;
28 filter means for, receiving said comparison signal, non-linearly
limiting a rate of change in said received comparison signal, and
30 providing a corresponding open loop power level control signal; and
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second amplifier means operatively coupled to said transmitter for,
receiving said open loop power level control signal, and amplifying said
inbound spread spectrum signal at a second gain determined by said open
loop power level control signal.

13.  The transceiver of Claim 12 wherein said receiver has an
analog receiver portion and a digital receiver portion, said automatic gain
control means coupled to said analog receiver portion for measuring
wideband signal power of all received outbound spread spectrum signals.

14. The transceiver of Claim 12 wherein said filter means
provides a rate of change in increases of said comparison signal that is
greater than a rate of change in decreases in said comparison signal.

15.  The transceiver of Claim 12 wherein an increase in measured
signal power corresponds to an increase in said comparison signal and
corresponding open loop power control level signal with said second
amplifier means responsive thereto for decreasing said second gain, and a
decrease in measured signal power corresponds to a decrease in said
comparison signal and corresponding open loop power control level
signal with said second amplifier means responsive thereto for increasing
said second gain.

16. The transceiver of Claim 13 wherein said digital receiver
portion extracts said power adjustment commands from said outbound
spread specirum signal and said control processor means is coupled to said
digital receiver portion for receiving said power adjustment commands so
as to generate said closed loop power level control signal, wherein each
power adjustment command affects a change in said closed loop power
level control signal with said first amplifier means responsive to each
change in said closed loop power level control signal so as to provide a
corresponding change in said first gain.

17.  The transceiver of Claim 16 wherein each change in said first
gain corresponds to a predetermined dB change in gain of said transmitter.
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18. A system for controlling transmission power of a first
2 transceiver capable of tramsmitting information signals of a first user,
using spread spectrum communication signals, t0 a second transceiver for
4  transfer to a second user, and capable of extracting information signals of a ”
second user transmitted to said first transceiver by said second transceiver,
& also using spread spectrum communication signals, said system
comprising:
g open loop power control means operatively coupled to said first
transceiver for controlling signal power of said first transceiver
10 transmitted spread spectrum communication signals in opposite
correspondence to variations in signal power of first fransceiver received
12 spread spectrum communication signals; and
closed loop power control means operatively coupled to said first
14 and second transceiver for further controlling signal power of said first
transceiver transmitted spread spectrum communication signals in
16 opposite correspondence to variations in signal power of second
transceiver received spread spectrum communication signals.

19. The system of Claim 18 wherein said open loop power
2 conirol means provides increases in signal power at a rate less than
decreases in signal power.

20. The system of Claim 18 wherein said open loop power
2 control means provides increases in signal power at a rate less than said
closed loop power conirol means provides decreases in signal power.

21, The system of Claim 18 wherein said open loop power
2 control means compensates for variations in channel conditions affecting
signal power in a second transceiver to first transceiver communication

4  channel. )

22.  The system of Claim 18 wherein said closed loop power
2 control means compensates for variations in channel conditions affecting
signal power in a first transceiver to second transceiver communication
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23.  The system of Claim 18 wherein said open loop power
control means comprises:

means for measuring signal power of first transceiver received
spread specirum communication signals; and

means for adjusting signal power, of said first transceiver
transmitted spread spectrum communication signals, in opposite
correspondence to deviations in said first transceiver measured signal
power with respect to a predetermined transmission power level.

24.  The system of Claim 18 wherein said closed loop power
control means comprises:

means for measuring signal power of second transceiver received
spread spectrum communication signals transmitted by said first
transceiver;

means for generating power adjustment commands in opposite
correspondence to deviations in said second transceiver measured signal
power with respect to a desired reception power level;

means for inserting said power adjustment commands in said
spread specitrum communication signals as transmitted by said second
transceiver to said first transceiver ; and

means for further adjusting signal power of said first transceiver
transmitted spread spectrum communication signals in correspondence
with said power adjustment commands as received by said first

transceiver.

25.  The system of Claim 23 wherein said closed loop power
conirol means comprises:

means for measuring signal power of second transceiver received
spread spectrum communication signals transmitted by said first

transceiver;
means for generating power adjustment commands in opposite

correspondence to deviations in said second transceiver measured signal
power with respect to a desired reception power level;
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means for inserting said power adjustment commands in said
10 spread spectrum communication signals as transmitted by said second
transceiver to said first transceiver ; and
12 means for further adjusting signal power of said first transceiver
transmitted spread spectrum communication signals in correspondence
14 with said power adjustment commands as received by said first
transceiver.

26.  The system of Claim 25 wherein said means for measuring
2 signal power of first transceiver received spread spectrum communication
signals measures wideband signal power, and said means for measuring
4 signal power of second transceiver received spread spectrum
communication signals transmitted by said first transceiver digitally

8 measures narrowband signal power.

27.  The system of Claim 18 further comprising additional closed

2 loop power conirol means operatively coupled to said first and second

transceiver for controlling signal power of said second transceiver

4 transmitted spread spectrum communication signals in opposite

correspondence to variations of a measured ratio, of signal power of first

6§ transceiver received spread spectrum communication signals to a signal
power of interfering signals, with respect to a desired ratio.

28.  The system of Claim 27 wherein said additional closed loop

2 power confrol means comprises:
means for, measuring signal power of all first transceiver received
4 spread spectrum communication signals including other transceiver
transmitted spread spectrum communication signals and multipath
8 signals of said spread spectrum communication signals transmitted by said
second transceiver, measuring signal power of first transceiver received
8 spread spectrum communication signals as transmitted by said second
transceiver, comparing said measured signal power of first transceiver
10 received spread spectrum communication signals as transmitted by said
second transceiver with said measured signal power of all first transceiver
12 received spread spectrum communication signals so as to provide a
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signal-to-interference ratio value, generating power adjustment requests
in opposite correspondence to deviations in said signal-to-interference
ratio value with respect to a desired predetermined signal-to-interference
ratio value, and inserting said power adjustment requests in said spread
spectrum communication signals as transmitted by said first transceiver to
said second transceiver; and

means for adjusting signal power of said second transceiver
transmitted spread spectrum communication signals in correspondence
with said power adjustment requests as received by said second

transceiver.

29. A method for controlling transmission power of a first
transceiver capable of communicating information signals of a first user,
using spread spectrum communication signals, to a second transceiver for
transfer to a second user and capable of extracting information signals of a
second user communicated to said first transceiver by said second
transceiver using said spread spectrum communication signals, said
method comprising the steps of:

controlling signal power of said first transceiver transmitted spread
spectrum communication signals in opposite correspondence to
variations in signal power of first transceiver received spread spectrum
communication signals ; and

controlling signal power of said first transceiver transmitted spread
spectrum communication signals in opposite correspondence to
variations in signal power of second transceiver received spread spectrum

communication signals.

30. The method of Claim 29 wherein said step of controlling
signal power of said first transceiver transmitted spread spectrum
communication signals in opposite correspondence to variations in signal
power of first transceiver received spread spectrum communication
signals comprises the steps of :

measuring signal power of first transceiver received spread

spectrum communication signals; and
adjusting signal power, of said first transceiver transmitted spread
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spectrum communication signals, in opposite correspondence to
10  deviations in said first transceiver measured signal power with respect to a
predetermined transmission power level.

31. The system of Claim 29 wherein said step of contreolling

2 signal power of said first transceiver transmitted spread spectrum
communication signals in opposite correspondence to variations in signal

4 power of second fransceiver received spread spectrum communication

signals comprises the steps of:

6 measuring signal power of second transceiver received spread
spectrum communication signals transmitted by said first transceiver;

8 generating power adjustment commands in opposite

correspondence to deviations in said second transceiver measured signal

10 power with respect to a desired reception power level;
inserting said power adjustment commands in said spread

12 spectrum communication signals as transmitted by said second transceiver

to said first transceiver ; and
14 adjusting signal power of said first transceiver transmitted spread

spectrum communication signals in correspondence with said power
16  adjustment commands as received by said first transceiver.

32. The system of Claim 30 wherein said step of controlling

2 signal power of said first fransceiver {ransmitted spread spectrum

communication signals in opposite correspondence to variations in signal

4 power of second transceiver received spread spectrum communication
signals comprises the steps of:

8 measuring signal power of second transceiver received spread
spectrum communication signals transmitted by said first transceiver;
8 generating power adjustment commands in opposite

correspondence to deviations in said second transceiver measured signal
10  power with respect to a desired reception power level;
inserting said power adjustment commands in said spread
12 spectrum communication signals as transmitted by said second transceiver
to said first transceiver; and
14 adjusting signal power of said first transceiver transmitted spread
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spectrum communication signals in correspondence with said power
adjustment commands as received by said first transceiver.

33. The method of Claim 29 further comprising the step of
controlling signal power of said second transceiver transmitted spread
spectrum communication signals in opposite correspondence to
variations of a measured ratio, of signal power of first transceiver received
spread spectrum communication signals to a signal power of interfering
signals, with respect to a desired ratio.

34. The system of Claim 33 wherein said step of controlling
signal power of said second transceiver transmitied spread spectrum
comumunication signals comprises the steps of:

measuring signal power of all first transceiver received spread
spectrum communication signals including other transceiver transmitted
spread spectrum comumunication signals and multipath signals of said
spread spectrum communication signals transmitted by said second
fransceiver;

measuring signal power of first transceiver received spread
spectrum communication signals as transmitted by said second
transceiver;

comparing said measured signal power of first transceiver received
spread spectrum communication signals as transmitted by said second
transceiver with said measured signal power of all first transceiver
received spread spectrum communication signals so as to provide a signal-
to~-interference ratic value;

generating power adjustment requests in opposite correspondence
to deviations in said signal-to-interference ratio value with respect to a
desired signal-to-interference ratio value;

inserting said power adjustment requests in said spread spectrum
communication signals as transmitted by said first transceiver to said
second transceiver; and

adjusting signal power of said second transceiver iransmitted spread
spectrum communication signals in correspondence with said power
adjustment requests as received by said second transceiver.
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35. In a cellular mobile telephcmé system in which system users
2 communicate information signals between one another via at least one
cell-site using code division multiple access (CDMA) spread spectrum
4 communication signals, a method for controlling transmission signal i
power for each mobile telephone in said cellular mobile telephone system,
&  wherein each mobile telephone has an antenna, fransmitter and receiver,
and each cell-site has an antenna, at least one transmitter and at least one
8 receiver, said method comprising the steps of:
measuring signal power in CDMA communication signals received
10 by each respective mobile telephone receiver;
varying transmission signal power of each corresponding mobile
12 telephone transmitter in opposite correspondence to variations in
corresponding mobile telephone power measurements with respect to a
14 first predetermined power level;
measuring signal power in each CDMA communication signal
18 received at each respective cell-site receiver as transmitted from a
corresponding mobile telephone transmitter in communication
18 therewith; .
generating power adjustment commands corresponding to
20 deviations in corresponding cell-site power measurements from a second
predetermined power level;
22 transmitting said power adjustment commands along with said
information signals from each respective cell-site to a corresponding
24 mobile telephone in communication therewith;
receiving at each respective mobile telephone receiver said power
26 adjustment commands corresponding thereto; and
adjusting transmission signal power of each corresponding mobile
28 telephone transmitter in correspondence to said power adjustment
commands directed to said respective mobile telephone receiver.

36. The method of Claim 35 wherein said step of varying

2 transmission signal power of each corresponding mobile telephone
transmitter in opposite correspondence to variations in corresponding

4 mobile telephone power measurements with respect to a first

Ex.1022 / Page 220 of 383
TESLA, INC.



W %1/07837 ' PCT/US90/06418

10

12

10

39

predetermined power level further comprises the step of:

limiting a rate of increase in transmission signal power of each
corresponding mobile telephone iransmitter less than a rate of decrease in
transmission signal power of each corresponding mobile telephone
fransmitter.,

37.  The method of Claim 35 wherein said step of varying
transmnission signal power of each corresponding mobile telephone
transmitter in opposite correspondence to variations in corresponding
mobile telephone power measurements with respect to a first
predetermined power level comprises the steps of:

providing an increase in transmission signal power of each
corresponding mobile telephone transmitter in response to a decrease in a
corresponding mobile telephone power measurement with respect to said
first predetermined power level; and

providing an decrease in transmission signal power of each
corresponding mobile telephone transmitter in response to an increase in
a corresponding mobile telephone power measurement with respect to
said first predetermined power level.

38 The method of Claim 35 wherein said step of generating
power adjustment commands corresponding to deviations in
corresponding cell-site power measurements from a second
predetermined power level comprises the steps of:

generating a power-up command in response to a decrease in a
corresponding cell-site power measurement from said second
predetermined power level; and

generating a power-down command in response to an increase in a
corresponding cell-site power measurement from said second
predetermined power level.

39. The method of Claim 38 wherein said step of adjusting
transmission signal power of each corresponding mobile telephone
transmitter in correspondence to said power adjustment commands
directed to said respective mobile telephone receiver comprises the steps
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of:
6 increasing mobile telephone transmitter signal in response to each
power-up command; and !
g decreasing mobile telephone transmitter signal in response to each
power-down command. b

40. The method of Claim 37 wherein said step of generating
2 power adjustment commands corresponding to deviations in
corresponding cell-site power measurements from a second
4  predetermined power level comprises the steps of:
generating a power-up command in response to a decrease in a
6 corresponding cell-site power measurement from said second
predetermined power level; and
8 generating a power-down command in response to an increase in a
corresponding cell-site power measurement from said second
10 predetermined power level.

41. The method of Claim 40 wherein said step of adjusting

2 transmission signal power of each corresponding mobile telephone
transmitter in correspondence to said power adjustment commands

4  directed to said respective mobile telephone receiver comprises the steps

of:

& increasing mobile telephone transmitter signal in response to each
power-up command; and

8 decreasing mobile telephone fransmitter signal in response to each

power-down command.

42.  The method of Claim 35 wherein in said step of measuring

2  signal power in CDMA communication signals received by each respective

mobile telephone receiver, measured signal power corresponds to a sum

4  of all contemporaneously received CDMA communication signals within
a predetermined frequency band.

43.  The method of Claim 35 further comprising the step of
2 generating a first power measurement signal corresponding to said

,,,,,,,,,,,,,,,,,,,,,,,,
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measured signal power in CDMA communication signals received by each
respective mobile telephone receiver.

44, The method of Claim 43 wherein said step of varying
transmission signal power of each corresponding mobile telephone
transmitter in opposite correspondence to variations in corresponding
mobile telephone power measurements with respect to a first
predetermined power level comprises the steps of:

comparing said first power measurement signal with a first power
level set signal, said first power level set signal corresponding to a desired
mobile telephone transmitter power level;

providing a comparator output signal corresponding to a difference
between said first power measurement signal and said first power level set
signal; and

varying mobile telephone transmitter gain according to said

comparator output signal.

45. A method for controlling transmission signal power in a
cellular mobile telephone in communications with at least one cell-site
station using code division multiple access (CDMA) spread spectrum
communication signals, said cellular mobile telephone having an antenna
coupled to a transmitter and a receiver, said transmitter for generating and
transmitting a CDMA carrier signal according to an assigned spreading
function modulated by a mobile user input information signal, said
receiver for receiving CDMA communication signals and spectrum
processing said received CDMA communication signals according to an
assigned spreading function so as to recover a mobile user output
information signal intended for a user of said cellular mobile telephone,
said cell-site station communicating power control commands in CDMA
communication signals intended for said cellular mobile telephone with
said receiver processing said received power control commands and
providing an output of said power control commands, said method
comprising the steps of:

measuring combined signal power in contemporaneously received
CDMA communication signals;
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varying iransmitter signal power in opposite correspondence fo
20 variations in measured signal power about a predetermined power level;
and
22 varying transmitter signal power in correspondence to received
power adjustment commands.

46. The method of Claim 45 wherein said step of varying
2 transmitter signal power in opposite correspondence to variations in
measured signal power about a predetermined power level comprises the
4  stepsof:
increasing transmitter signal power in response to decreases in
8 measured signal power with respect to said predetermined power level;
and
g decreasing transmitter signal power in response to increases in
measured signal power with respect to said predetermined power level.

47. The method of Claim 46 wherein increases in transmitter
2  signal power are at a rate less than decreases in transmitter signal power.

48. The method of Claim 45 wherein said cell-site station

2 measures signal power of said cellular mobile telephone transmitted

CDMA communication signals and generates for transmission said power

4  adjustment commands indicative of one of an increase and a decrease in

said cellular mobile telephone signal power s0 as to maintain a

6 predetermined power level for cell-site station received CDMA
communication signals from said cellular mobile telephone.

49.  The apparatus of Claim 45 wherein said step of measuring

2 combined signal power in contemporaneously received CDMA

communication signals further comprises the step of generating a

4 measurement signal indicative of measured signal power, and wherein

said step of varying transmitter signal power in opposite correspondence

8 to variations in measured signal power about a predetermined power
level comprises the steps of:

8 generating a first power level set signal corresponding to a desired
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cellular mobile telephone transmitier power level;

comparing said first power measurement signal with said first
power level set signal;

providing a comparator output signal corresponding to a difference
between said desired cellular mobile telephone transmitter power level
and said measured signal power;

limiting a rate of change in variations in said comparator output
signal;

providing a corresponding limited comparator cutput signal; and

varying signal power of said transmitter in response to said limited

comparator output signal.

50. The apparatus of Claim 49 wherein said step of varying
fransmitter signal power in correspondence to received power adjustment

commands comprises the steps of:

accumulating said processed power adjustment commands with a
predetermined gain control level setting;

providing a power adjustment signal corresponding to said
accumulation of said processed power adjustment commands with said
predetermined gain control level setting; and

varying signal power of said transmitter in response to said power

adjustment signal.
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Document i . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
. - 1364575
1 Request for Continued Examination IPW2-USCN207446- no 3
(RCE) RCE_Transmittal-20160317.PD
a98bbb28679d306c7¢3f821cc68e4fcesf7c|
Warnings:
Information:
) ) 1035311
5 Information Disclosure Statement (IDS) IPW2-USCN207446- no 4
Form (SB08) IDS_SB08-20160317.PDF
85fb20acb085428d4fd315f97570f227aec4|
3af3
Warnings:
Information:
1571798
3 Foreign Reference CN1159720A.PDF no 27
03c9d552a921220b3deeb6a99026919090
Badc9e
Warnings:
Information:
6649618
4 Foreign Reference WQ09107037A1.PDF no 51
592fba5398da69facs6aefe2f711c7459328
Bee
Warnings:
Information:
30806
5 Fee Worksheet (SB06) fee-info.pdf no 2
Sa7fedcda51692ba757e7f1bed6d2f97cdd0f
4d57
Warnings:
Information:
Total Files Size (in bytes){ 10652108
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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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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.USPLO.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

3624 7590 12/17/2015 | EXAMINER |
VOLPE AND KOENIG, P.C. REGO, DOMINIC E
UNITED PLAZA
30 SOUTH 17TH STREET | ART UNIT PAPERNUMBER |
PHILADELPHIA, PA 19103 2647

DATE MAILED: 12/17/2015

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

14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361

TITLE OF INVENTION: POWER CONTROL 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 $960 $0 $0 $960 03/17/2016

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 0of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap(froprial& 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

3624 7590 121712015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
VOLPE AND KOENIG, P.C. States Postal Service with sufficient postage for first class mail in an envelope
UNITED PLAZA addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
TITLE OF INVENTION: POWER CONTROL IN A WIRELESS NETWORK
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 30 $0 $960 03/17/2016

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
REGO, DOMINIC E 2647 455-509000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . g . 2
(2) The name of a single firm (having as a member a
[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) J Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

d Applicant certifying micro entity status. See 37 CFR 1.29 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.

d Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.USPLO.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
3624 7590 12/17/2015 | EXAMINER |
VOLPE AND KOENIG, P.C. REGO, DOMINIC E
UNITED PLAZA
30 SOUTH 17TH STREET | ART UNIT PAPER NUMBER |
PHILADELPHIA, PA 19103 2647

DATE MAILED: 12/17/2015

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

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

Section 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.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid 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.

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/713,719 ANDERSON, NICHOLAS W.
: A i i AlA (First Inventor to
Notice of Allowability E’(‘;\m"\ﬂgE REGO ;\éz;’"" Filo) 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 ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. ] This communication is responsive to 10/30/2015.
[1 A 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. X The allowed claim(s) is/are 1,2,4-6.8-10.12,13.15 and 16. 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 htip/www uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfsedback@uspio.qgov .

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

a)[] Al b)[]Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* 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. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [[] Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20151213
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Application/Control Number: 14/713,719 Page 2
Art Unit: 2647

1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION

Allowable Subject Matter

2. Claims 1, 2, 4-6, 8-10, 12, 13, 15, and 16 are allowed for the same reasons
presented in the Patented Application #10/917,968, Patent No. 8,897,828 and updated

search report.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DOMINIC E. REGO whose telephone number is
(571)272-8132. The examiner can normally be reached on Monday-Friday, 9:00 am-
5:30 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Nay A. Maung can be reached on 571-272-7882. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/713,719 Page 3
Art Unit: 2647

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

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

/DOMINIC E REGO/
Primary Examiner, Art Unit 2647
Tel 571-272-8132
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Becgipigate: 09/24/2015 14713719 - GAkkoRfds

O . R . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed \U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14713719
Filing Date 2015-05-15

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Nicholas W. Anderson
Art Unit | 2647

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number | IPW2-USCN207446

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 5719583 B1 1998-02-17 Kanai
2 5887245 B1 1999-03-23 Lindroth et al.
3 6085106 B1 2000-07-04 Sedonaris et al.
4 6137993 B1 2000-10-24 Almgren et al.
5 6442398 B1 2002-08-27 Padovani et al.
6 6512931 B1 2003-01-28 Kim et al.
7 6597723 B1 2003-07-22 Zeira et al.
8 6628956 B2 2003-09-30 Bark et al.

Alets Wz FH-RENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.R/
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Receipt date: 09/24/2015

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14713719

14713719 - GAU: 2647

Filing Date

2015-05-15

First Named Inventor ‘ Nicholas W. Anderson

Art Unit

|2647

Examiner Name

‘ Dominic E. Rego

Attorney Docket Number

| IPW2-USCN207446

9 6823194 B2 2004-11-23 Haim
10 6983166 B2 2006-01-03 Shiu et al.
11 7190688 B1 2007-03-13 Kamel et al.
12 7277721 B2 2007-10-02 Okumura et al. * Corresponds to
13 8134994 B2 2012-03-13 Liu et al. * Corresponds to
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 20010036823 A1 2001-11-01 Van Lieshout et al.
2 20030032411 A1 2003-02-13 Kim et al.
3 20030103530 A1 2003-06-05 Durastante
4 20030134655 A1 2003-07-17 Chen et al.

Alets Wz FH-RENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.R/
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Receipt date: 09/24/2015 Application Number 14713719 14713719 - GAU: 2647
Filing Date 2015-05-15
INFORMATION DISCLOSURE First Named Inventor ‘ Nicholas W. Anderson
STATEMENT BY APPLICANT Toot7
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Dominic E. Rego
Attorney Docket Number | IPW2-USCN207446
5 20040137860 A1l 2004-07-15 Oh et al.
6 20040141483 A1 2004-07-22 Zeira et al.
7 20040162093 A1 2004-08-19 Bevan et al.
8 20040171387 A1l 2004-09-02 Miyoshi et al.
9 20040190485 A1 2004-09-30 Khan * Corresponds to
10 20040203987 A1 2004-10-14 Butala
11 20050003846 A1l 2005-01-06 Anderson
12 20050025056 A1 2005-02-03 Chen et al.
13 20050041673 A1 2005-02-24 Jiang et al.
14 20050130690 A1l 2005-06-16 Shinozaki
15 20050136961 A1 2005-06-23 Simonsson et al.

Alets Wz FH-RENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.R/
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Receipt date: 09/24/2015 Application Number 14713719 14713719 - GAU: 2647

Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor ‘ Nicholas W. Anderson

STATEMENT BY APPLICANT - — | 2647

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Dominic E. Rego

Attorney Docket Number | IPW2-USCN207446

16 20050176455 A1 2005-08-11 Krishnan et al.
17 20050207359 A1l 2005-09-22 Hwang et al.
18 20070081492 Al 2007-04-12 Petrovic et al.
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Receipt date: 09/24/2015 Application Number 14713719 14713719 - GAU: 2647

Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor ‘ Nicholas W. Anderson

STATEMENT BY APPLICANT

N Art Unit | 2647
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Dominic E. Rego

Attorney Docket Number | IPW2-USCN207446

5 2004040187 JP A2 2004-02-05 | Miya et al. ]
6 199631009 WO Al 1996-10-03 | Otten ]
7 199907105 WO A2 19989-02-11 Larsen et al. ]
8 200057574 WO Al 2000-09-28 | Zeiraetal. ]
9 200108322 WO Al 2001-02-01 Simonsson et al. ]
10 | 200184740 WO A2 2001-11-08 | Zeiraetal. ]
11 2003010903 WO Al 2003-02-06 | Okumura et al. ]
12 | 2003036816 WO Al 2003-05-01 Anderson ]

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
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Examiner| Cite
Initials* | No
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1-61.
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Receipt date: 09/24/2015 Application Number 14713719 14713719 - GAU: 2647

Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor ‘ Nicholas W. Anderson

STATEMENT BY APPLICANT -/ | 2647

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Dominic E. Rego

Attorney Docket Number | IPW2-USCN207446

2 Communication pursuant to Article 94(3) EPC from European Patent Application No. 05 801 370.7-1246 dated n
December 30. 2009.

3 European Search Report Dated December 2, 2010 from European Application No. 10185576.5- 1246. ]

4 Great Britain Search Report mailed May 14, 2002, for Great Britain Application No. 01255041 filed October 24, 2001, n
1 page.

5 International Search Report mailed December 22, 2005, for PCT Application No. PCT/EP2005/053931 filed August 10, n
2005, 4 pages.

5 International Search Report mailed January 21, 2003, for PCT Application No. PCT/GB02/04811 filed October 24, i

2002, 3 pages.

7 Office Action for Japanese Application No. 2007-525302, issued March 13, 2012 (A copy of the office action and its m
English machine translation have been provided).

8 'gtHlRD GENERATION PARTNERSHIP PROJECT, Technicz_al Specification Group Radio Access Network; Feasibility n
udy on Uplink Enhancements for UTRA TDD; {Release 6); 3GPF TR 25.804 V6.0.0 {2005-03)

9 NON-FINAL REJECTICON, U.S. Patent Application No. 13/726,976, dated May 22, 2014. ]

10 OFFICE ACTION, Japanese Patent Application No. 2011-234218, dated December 6, 2012. \:|

11 OFFICE ACTION, Japanese Patent Application No. 2011-234218, dated December 6, 2012. ]

12 | NON-FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated June 18, 2014. ]
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Receipt date: 09/24/2015 Application Number 14713719 14713719 - GAU: 2647
Filing Date 2015-05-15
INFORMATION DISCLOSURE First Named Inventor ‘ Nicholas W. Anderson
STATEMENT BY APPLICANT [ Ex
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Dominic E. Rego
Attorney Docket Number | IPW2-USCN207446
13 FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated January 8, 2010. |:|
14 | NON-FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated March 31, 2009. ]
15 | FINAL REJECTION, U.S. Patent Application No. 10/917 968, dated August 1, 2008. ]
16 REQUIREMENT FOR RESTRICTION/ELECTION, U.S. Patent Application No. 10/917 968, dated March 19, 2008. []
17 | NON-FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated July 2, 2007. ]
18 | NON-FINAL REJECTION, U.S. Patent Application No. 13/727,153, dated May 22, 2014. ]
19 NOTICE OF ALLOWANCE, U.S. Patent Application No. 13/727,153, dated September 10, 2014. D
20 | NOTICE OF ALLOWANCE, U.S. Patent Application No. 13/727,153, dated February 6, 2015. ]
If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature /Dominic Rego/ Date Considered 12/13/2015

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if|
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref {jHits i{Search Query DBs iDefault :Plurals {iTime

# Operator Stamp

L10 §5 (resource with allocat$3 same power with us- OR ON 2015/12/13
command$3 same power with level same PGPUB; 13:51
(path$loss path near2 loss)).cim. USPAT

L11 4 (down$link forward$link forward near2 link)  §US- OR ON 2015/12/13
near5 (physical near2 channel) same PGPUB; 13:54
resource near5 allocat$3 same power with USPAT

command$3 same (up$link reverse$link
reverse near link) with power near2 level
same (path$loss path near2 loss)

L12 §4 11 and (@ad <= "20040812" @rlad <= us- OR ON 2015/12/13
"20040812" @pd <= "20040812") PGPUB; 13:55
USPAT
L13 {4 12 AND ( (H04W52/06 OR H04W52/08 OR us- OR ON 2015/12/13
HO4W52/10 OR H04W52/12 OR H04W52/221 iiPGPUB; 13:56
OR H04W52/24 OR H04W52/241 OR USPAT

HO4W52/242 OR HO4W52/243 OR
HO4W72/0473 OR H04W72/1268 OR
HO4W?72/1289).CPC. )

L14 &5 (down$link forward$link forward near2 link)  {US- OR ON 2015/12/13
with channel same resource near5 allocat$3 {PGPUB; 13:56
same power with command$3 same (up$link § USPAT
reverse$link reverse near link) same power
near? level same (path$loss path near2 loss)

L15 {{13535 §i(down$link forward$link forward near2 link)  #US- OR ON 2015/12/13
near5 (physical near2 channel) PGPUB; 13:56
USPAT
L16 42691 HL15 same resource near5 allocat$3 us- OR ON 2015/12/13
PGPUB; 13:56
USPAT
L17 {{546 L16 same (power near3 command$3 tpc) us- OR ON 2015/12/13
PGPUB; 13:56
USPAT
L18 {4 L17 same (up$link reverse$link reverse near {US- OR ON 2015/12/13
link) with power near2 level PGPUB; 13:56
USPAT
L19 §4 L17 same power near2 level us- OR ON 2015/12/13
PGPUB; 13:57
USPAT
20 460600 #H(physical near2 channel) us- OR ON 2015/12/13
PGPUB; 13:57
USPAT
21 §1870 #HL20 same (up$link reverse$link reverse near HUS- OR ON 2015/12/13
link) with resource near3 allocat$3 PGPUB; 13:57
USPAT
22 443 21 same (power near3 command$3 tpc) us- OR ON 2015/12/13
PGPUB; 13:57
USPAT
EL23 36 §L22 same power near2 level }US iOR ]ON §}2015/12/13§

EASTSearchHistory.14713719_AccessibleVersion.htm[12/13/2015 2:02:37 PM]
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PGPUB; 13:57
USPAT

124 {7 22 same (path$loss path near2 loss) us- OR ON 2015/12/13
PGPUB; 13:57
USPAT

25 i5 24 and (@ad <= "20040812" @rlad <= us- OR ON 2015/12/13
"20040812" @pd <= "20040812") PGPUB; 13:57

_ USPAT

126 {4 (down$link forward$link forward near2 link)  {US- OR ON 2015/12/13
nearb (physical near2 channel) same PGPUB; 13:58
resource near5 allocat$3 same power with USPAT
command$3 same (up$link reverse$link
reverse near link) with power near2 level
same (path$loss path near2 loss)

127 5 (down$link forward$link forward near2 link)  {US- OR ON 2015/12/13
with channel same resource near5 allocat$3 {PGPUB; 13:58
same power with command$3 same (up$link i USPAT
reverse$link reverse near link) same power
near2 level same (path$loss path near2 loss)

28 113535 i(down$link forward$link forward near2 link)  §US- OR ON 2015/12/13
nearb (physical near2 channel) PGPUB; 13:58

USPAT

29 {2691 128 same resource near5 allocat$3 us- OR ON 2015/12/13
PGPUB; 13:58

_ USPAT

L30 {546 29 same (power near3 command$3 tpc) us- OR ON 2015/12/13
PGPUB; 13:58
USPAT

L31 {4 .30 same (up$link reverse$link reverse near {US- OR ON 2015/12/13

link) with power near2 level PGPUB; 13:58
USPAT
L32 {4 .30 same power near2 level us- OR ON 2015/12/13
PGPUB; 13:58
USPAT
L33 60600 ii(physical near2 channel) us OR ON 2015/12/13
PGPUB; 13:59
USPAT
L34 41870 HL33 same (up$link reverse$link reverse near §US- OR ON 2015/12/13
link) with resource near3 allocat$3 PGPUB; 13:59
USPAT
L35 443 .34 same (power near3 command$3 tpc) USS OR ON 2015/12/13
PGPUB; 13:59
USPAT
36 6 .35 same power near2 level us- OR ON 2015/12/13
PGPUB; 13:59
USPAT
L37 §13535 H(down$link forward3$link forward near2 link)  §US- OR ON 2015/12/13
near5 (physical near2 channel) PGPUB; 13:59
USPAT
L38 {2766 {37 same resource with allocat$3 us- OR ON 2015/12/13
PGPUB; 13:59
USPAT
139 {534 .38 same (power near4 control$4 with us OR ON 2015/12/13
command$3 tpc) PGPUB; 13:59
USPAT
L40 42 39 same (path$loss path near2 loss) us- OR ON 2015/12/13
PGPUB; 13:59
USPAT:
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L41 {37208 1455/522,68- Us  JoRr ON  J2015/12/13
70,115.3,126,135,226.3,277.2,422.1,450- PGPUB; 13:59
453,456.2,464,509,510.ccls. 370/318.ccls. USPAT

L42 §32 L41 and L39 us- OR ON 2015/12/13

PGPUB; 13:59
USPAT
L43 §23 L42 and (@ad <= "20101020" @rlad <= us OR ON 2015/12/13
"20101020" @pd <= "20101020") PGPUB; 13:59
USPAT
L44 $171 (transmi$6 send$3 forward$3 deliver$3 us- OR ON 2015/12/13
provid$3 broad$cast$3) near6 (tpc transmi$e i{PGPUB; 14:00
near2 power near2 command$3) nearb USPAT
schedul$3 near2 information
L45 i5 L44 and (@ad <= "20040812" @rlad <= us OR ON 2015/12/13
"20040812" @pd <= "20040812") PGPUB; 14:00
USPAT
L46 §12 multi$level near3 (tpc transmi$6 near2 power §US- OR ON 2015/12/13
near2 command$3) PGPUB; 14:00
USPAT
L47 §8 L46 and (@ad <= "20040812" @rlad <= us OR ON 2015/12/13
"20040812" @pd <= "20040812") PGPUB; 14:00
USPAT
L48 {44 (different various multi$3 many several us- OR ON 2015/12/13
numerous variety pluralit$3 second third first {jPGPUB; 14:00
fourth) near2 level near4 (tpc transmi$6 USPAT
near2 power near2 control$4) near2
_ command$3
L49 {32 48 same power near?2 level us- OR ON 2015/12/13
PGPUB; 14:01
USPAT
L50 {2 49 same (path$loss path near2 loss) us- OR ON 2015/12/13
PGPUB; 14:01
USPAT

12/13/2015 2:02:33 PM
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14713719 ANDERSON, NICHOLAS W.
H““H““ ‘ H“HH“ ‘ ““ “H o .
DOMINIC E REGO 2647
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 522, 68, 69, 296, 135, 226.3, 277.2, 115.3, 126, 127.1, 6/24/2015 DR
127.2,67.11, 434, 436
370 331, 320, 335, 342, 318, 392, 252, 276, 280 6/24/2015 DR
375 147,130 6/24/2015 DR
SEARCH NOTES
Search Notes Date Examiner
EAST, Inventor, and Assignee Search 6/24/2015 DR
Updated above search 12/13/2015 DR
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
PGPUB Text Search-See Interference Search History 12/13/2015 DR

U.S. Patent and Trademark Office

Part of Paper No. : 20151213
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14713719 ANDERSON, NICHOLAS W.
DOMINIC E REGO 2647
CPC
Symbol Type Version
HOo4wW 242 F 2013-01-01
Ho4w 06 I 2013-01-01
Ho4w 08 A 2013-01-01
Ho4w 10 A 2013-01-01
Ho4W 12 A 2013-01-01
Ho4w 221 I 2013-01-01
Ho4w 24 I 2013-01-01
Ho4w 243 A 2013-01-01
Ho4wW 0473 I 2013-01-01
Ho4w 241 I 2013-01-01
Ho4w 1268 I 2013-01-01
Ho4w 1289 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/DOMINIC E REGO/
Primary Examiner.Art Unit 2647 12/13/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20151213

Ex.1022 / Page 255 of 383

TESLA, INC.




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14713719 ANDERSON, NICHOLAS W.
Examiner Art Unit
DOMINIC E REGO 2647

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
455 522 H|o B 7/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
455 68 69
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/DOMINIC E REGO/
Primary Examiner.Art Unit 2647 12/13/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20151213
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;7571 ANDERSON, NICHOLAS W.
DOMINIC E REGO 2647
O Claims renumbered in the same order as presented by applicant O CPA X T.D O R.147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1
2 2
3
3 4
5 5
6 6
7
7 8
9 9
10 10
ih!
1 12
12 13
14
4 15
8 16
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/DOMINIC E REGO/
Primary Examiner.Art Unit 2647 12/13/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20151213
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EAST Search History

EAST Search History (Prior Art)

Ref {{Hits j{Search Query DBs iDefault :Plurals {iTime
# Operator Stamp
L3 {180 ii(nicholas near2 anderson).in. us- OR ON 2015/12/13
PGPUB; 13:50
USPAT

L4 §110 j(intellectual near2 ventures near2 holding).as. {US- OR ON 2015/12/13
PGPUB; 13:50
USPAT
L5 4 ((down$link forward$link forward near2 link) us- OR ON 2015/12/13
near5 (physical near2 channel) same resource {PGPUB; 13:50
near5 allocat$3 same power with command$3 i USPAT
same (up$link reverse$link reverse near link)
with power near2 level same (path$loss path
near2 loss)).clm.
L6 i5 ((down$link forward$link forward near2 link) us- OR ON 2015/12/13
with channel same resource near5 allocat$3 PGPUB; 13:50
same power with command$3 same (up$link USPAT
reverse$link reverse near link) same power
near? level same (path$loss path near2
loss)).cim.
L7 4 3 and 5 us- OR ON 2015/12/13
PGPUB; 13:51
USPAT

L8 i4 4 and 5 us- OR ON 2015/12/13
PGPUB; 13:51
USPAT

L9 5 3 and 6 us OR ON 2015/12/13
PGPUB; 13:51
USPAT

L10 5 (resource with allocat$3 same power with us- OR ON 2015/12/13
command$3 same power with level same PGPUB; 13:51
(path$loss path near? loss)).clm. USPAT

12/13/2015 1:52:27 PM
C:\ Users\ drego\ Documents\ EAST\ Workspaces\ 13727153.wsp

EASTSearchHistory.14713719_AccessibleVersion.htm[12/13/2015 1:52:30 PM]

Ex.1022 / Page 258 of 383

TESLA, INC.



PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 14713719

Filing Date 15-May-2015

First Named Inventor Nicholas Anderson
Attorney Docket Number IPW2-USCN207446

Title of Invention

POWER CONTROL IN A WIRELESS NETWORK

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

[X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Intellectual Ventures Il LLC 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

8897828

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity
(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 56787

(O Asole inventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
ignature /Harry Vartanian/

Name Harry Vartanian

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

14713719

Filing Date:

15-May-2015

Title of Invention:

POWER CONTROL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Nicholas W. Anderson

Filer:

Harry Vartanian/Elizabeth McGinty

Attorney Docket Number:

IPW2-USCN207446

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
Basic Filing:
Statutory or Terminal Disclaimer 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14713719
Filing Date: 15-May-2015

Applicant/Patent under Reexamination: Anderson et al.

Electronic Terminal Disclaimer filed on  December 8, 2015

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 24293622
Application Number: 14713719
International Application Number:
Confirmation Number: 3361
Title of Invention: POWER CONTROL IN A WIRELESS NETWORK
First Named Inventor/Applicant Name: Nicholas W. Anderson
Customer Number: 3624
Filer: Harry Vartanian/Elizabeth McGinty
Filer Authorized By: Harry Vartanian
Attorney Docket Number: IPW2-USCN207446
Receipt Date: 08-DEC-2015
Filing Date: 15-MAY-2015
Time Stamp: 14:50:26
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $160
RAM confirmation Number 13059
Deposit Account 220493
Authorized User VARTANIAN, HARRY

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document i . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33560
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
305d59d32b6865023f85¢5161112d4c3f42]
Warnings:
Information:
30700
2 Fee Worksheet (SB06) fee-info.pdf no 2
b423160b4cba3188aa3fead4b60e431bb64|
Warnings:
Information:
Total Files Size (in bytes):{ 64260

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
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:

Nicholas W. Anderson
Application No.: 14/713,719
Confirmation No.: 3361

Filed: May 15, 2015

For: POWER CONTROL IN A
WIRELESS NETWORK

Group: 2647

Examiner: Dominic E. Rego

Our File: IPW2-USCN207446
Date: October 30, 2015

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 filed in response to the Non-Final Office Action dated

June 30, 2015 and is submitted in conjunction with an appropriate petition for

extension of time.

Please amend the application without prejudice or disclaimer as follows:

3789635-1
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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 method comprising:

transmitting, by a first network device, afirst an indication of a transmission
power level of the first network device so that a user equipment (UE) can determine
a path loss pathless;

transmitting, by the first network device to the UE, aseeoend an indication of
whether accumulation of transmit power control (TPC) commands is enabled;

transmitting, by the first network device on a single channel to the UE, a
multilevel TPC command and scheduling information related to a shared uplink
channel;

receiving, by the first network device from the UE on the shared uplink
channel, an uplink signal, wherein transmission power level of the uplink signal is

based on the multilevel TPC command and the path loss determined with the

indication of the transmission power level of the first network device; and

reeervingby transmitting, by the first network device to a second network

device from-the-first-network-dewiee, data of the uplink signal.

2. (Currently Amended) The method of claim 1[[,]] further comprising:

3789635-1

Ex.1022 / Page 267 of 383
TESLA, INC.



Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 14/713,719

accumulating, by the UE, TPC commands if the seecond indication of whether

accumulation of TPC commands 1s enabled indicates accumulation is enabled e

3. (CANCELED)

4, (Currently Amended) The method of claim 1[[,]] further comprising:
setting, by the UE, uplink transmission power level of the uplink signal
based on the multilevel TPC command, a determined path loss pathless, and a

format of the uplink signal.

5. (Currently Amended) A wireless system comprising:

a first network device configured to transmit a—first an indication of a
transmission power level of the first network device so that a user equipment (UE)
can determine a path loss pathless;

the first network device is further configured to transmit, to the UE, a—second
an indication of whether accumulation of transmit power control (TPC) commands

1s enabled;
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the first network device is further configured to transmit, on a single channel
to the UE, a multilevel TPC command and scheduling information related to a
shared uplink channel;

the first network device is further configured to receive, from the UE on the

shared uplink channel, an uplink signal, wherein transmission power level of the

uplink signal is based on the multilevel TPC command and the path loss
determined with the indication of the transmission power level of the first network
device; and

a—seeond the first network device is configured to transmit reeeive, from-the

first to a second network device, data of the uplink signal.

6. (Currently Amended) The wireless system of claim 5 further comprising:
the UE configured to accumulate TPC commands if the seeond indication of

whether accumulation of TPC commands is enabled indicates accumulation is

enabled ¢

7. (CANCELED)

8. (Currently Amended) The wireless system of claim 5[[,]] further

comprising:

3789635-1
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the UE 1s configured to set uplink transmission power level of the uplink
signal based on the multilevel TPC command, a determined path loss pathless, and

a format of the uplink signal.

9. (Currently Amended) A network device comprising:

etreutbry a transmitter configured to transmit a—first an indication of a
transmission power level of the network device so that a user equipment (UE) can
determine a path loss pathless;

the eirewstey transmitter is further configured to transmit, to the UE, a
seeond an indication of whether accumulation of transmit power control (TPC)
commands 1s enabled;

the eirewitey transmitter is further configured to transmit, on a single
channel to the UE, a multilevel TPC command and scheduling information related
to a shared uplink channel; and

the-eireuitry—is—further a receiver configured to receive, from the UE on the

shared uplink channel, an uplink signal, wherein transmission power level of the

uplink signal 1s based on the multilevel TPC command and the path loss

determined with the indication of the transmission power level of the network

device.
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10. (Currently Amended) The network device of claim 9 further comprising:
the eirewitry transmitter is further configured to transmit, to a second

network device, data of the uplink signal.

11. (CANCELED)

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

transmitting, by the network device, a—-first an indication of a transmission
power level of the network device so that a user equipment (UE) can determine a
path loss pathless;

transmitting, by the network device to the UE, a—seeend an indication of
whether accumulation of transmit power control (TPC) commands is enabled;

transmitting, on a single channel to the UE, a multilevel TPC command and
scheduling information related to a shared uplink channel; and

receiving, from the UE on the shared uplink channel, an uplink signal,

wherein transmission power level of the uplink signal is based on the multilevel

TPC command and the path loss determined with the indication of the transmission

power level of the network device.

13. (Original) The method of claim 12 further comprising:

-6 -
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transmitting, to a second network device, data of the uplink signal.

14. (CANCELED)

15. (NEW) The method of claim 1, wherein the first network device is any
one of a Node-B or a base station and the second network device is any one of a

controller, a radio network controller (RNC), or a base station controller.

16. (NEW) The wireless system of claim 5, wherein the first network device

is any one of a Node-B or a base station and the second network device is any one of

a controller, a radio network controller (RNC), or a base station controller.
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REMARKS/ARGUMENTS

After the foregoing Amendment, claims 1, 2, 4-6, 8-10, 12, 13, 15, and 16 are
currently pending in this application. Claims 3, 7, 11, and 14 are canceled. Claims

1, 2, 4-6, 8-10 and 12 are amended. New claims 15 and 16 are added.

Examiner Interview

Applicant thanks the Examiner for granting a telephonic interview with the
Applicant's representative on August 18, 2015. During the telephonic interview,
the 35 U.S.C. 112 and 35 U.S.C. 103 rejections were discussed for the pending and
proposed claims. Allowable subject matter from family counterparts was also

discussed. No agreement was reached.

Double Patenting Rejection

Claims 1-14 are rejected under the judicially created doctrine of non-
statutory obviousness-type double patenting as being unpatentable over claims 1-20
of U.S. Patent No. 8,862,079. Applicant believes that this rejection is an error since
U.S. Patent No. 8,862,079 or U.S. App. No. 13/829,992 is owned by LG Electronics
Inc. and has claims different than those referenced in the outstanding Office Action.
Accordingly, withdrawal of the non-statutory obviousness-type double patenting

rejection is respectfully requested.
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Claim Rejections - 35 U.S.C. § 112

Claims 1 and 5 are rejected under 35 U.S.C. § 112(a) or 35 U.S.C. § 112 (pre-
ATIA), first paragraph, as failing to comply with the written description requirement.

The Office Action alleges that "receiving, by a second network device from the first

network device, data of the uplink signal" in claim 1 is not found in the

specification. Claim 5 was rejected for a similarly recited feature.

Examples of this feature for claims 1 and 5 may be found at least in
paragraph [0026] of the specification of the present application filed on May 15,
2015:

FIGURE 1 shows a block diagram of a wireless communication system. A

network 100 may include one or more base station controllers 110, such as a

radio network controller (RNC), and one or more base stations 120 and 130,

such as a Node-B, wherein each Node-B 1s connected to an RNC. The network

100 communicates with one or more users 140, 150 through a channel 160,

also referred to as a radio link, created between a base station and a user.
Nevertheless, without conceding the propriety of the invention, and in an effort to
advance prosecution, claim 1 is amended to read “transmitting, by the first network
device to a second network device, data of the uplink signal.” Claim 5 is also
similarly amended.

Based on the arguments presented above, withdrawal of the 35 U.S.C. § 112

rejection of claims 1 and 5 is respectfully requested.
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Claim Rejections - 35 U.S.C. § 103(a)

Claims 1, 2, 4-6, 8, 10, and 13 are rejected under pre-AIA 35 U.S.C. § 103(a)
as being unpatentable over International Publication No. WO 00/57574 to Zeira et
al. (hereinafter “Zeira”) in view of U.S. Publication No. 2004/0190485 to Khan
(hereinafter “Khan”) in view of U.S. Publication No. 2001/0036823 to Van Lieshout
et al. (hereinafter “Van Lieshout”) and further in view of U.S. Publication No.
2012/0113808 to Washburn (hereinafter “Washburn”). Without conceding the
propriety of the rejection, and in an effort to advance prosecution, claims 1 and 5
are amended in view of the interview on August 18, 2015. Ziera in view of Khan in
view of Van Lieshout and further in view of Washburn, alone or in combination, at
least do not teach or suggest “transmitting...an indication of whether accumulation
of transmit power control (TPC) commands is enabled; transmitting, by the first
network device on a single channel to the UE, a multilevel TPC command and
scheduling information related to a shared uplink channel; receiving, by the first
network device from the UE on the shared uplink channel, an uplink signal,
wherein transmission power level of the uplink signal is based on the multilevel
TPC command and the path loss determined with the indication of the transmission
power level of the first network device” of amended claim 1.

Amended or previously presented claims 2, 4-6, 8, 10, and 13, although
different, are allowable over the cited references for at least the same reasons as

-10 -
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amended claim 1. Based on the arguments presented above, withdrawal of the 35
U.S.C. § 103(a) rejection of claims 1, 2, 4-6, 8, 10, and 13 is respectfully requested.

Claims 3, 7, 11, and 14 are rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Zeira in view of Khan in view of Van Lieshout in view of
Washburn, and further in view of U.S. Patent No. 6,804,512 to Baker et al.
(hereinafter “Baker”). Without conceding the propriety of the rejection, and in an
effort to advance prosecution, claims 3, 7, 11, and 14 are canceled. Based on the
arguments presented above, withdrawal of the 35 U.S.C. § 103(a) rejection of claims
3, 7, 11, and 14 1s respectfully requested.

Claims 9 and 12 are rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Zeira in view of Khan, and further in view of Van Lieshout.
Without conceding the propriety of the rejection, and in an effort to advance
prosecution, claims 9 and 12 are amended in view of the interview on August 18,
2015. Ziera in view of Khan and further in view of Van Lieshout, alone or in
combination, at least do not teach or suggest to “transmit, to the UE, an indication
of whether accumulation of transmit power control (TPC) commands 1is
enabled...transmit, on a single channel to the UE, a multilevel TPC command and
scheduling information related to a shared uplink channel; and...receive, from the
UE on the shared uplink channel, an uplink signal, wherein transmission power
level of the uplink signal is based on the multilevel TPC command and the path loss

211 -
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determined with the indication of the transmission power level of the network
device” of amended claim 9.

Amended or previously presented claim 12, although different, is allowable
over the cited references for at least the same reasons as amended claim 9. Based
on the arguments presented above, withdrawal of the 35 U.S.C. § 103(a) rejection of

claims 1, 2, 4-6, 8, 10, and 13 is respectfully requested.

Conclusion

It should also be noted that although arguments have been presented with
respect to certain claims herein, the recited subject matter as well as various other
subject matter and/or combinations of subject matter may be patentable for other
reasons. Further, the failure to address any statement by the Examiner herein
should not be interpreted as acquiescence or agreement with such statement. The
Applicant expressly reserves the right to set forth additional and/or alternative
reasons for patentability and/or allowance with the present application or in any
other future proceeding, and to rebut any statement presented by the Examiner in
this or other papers during prosecution of the present application.

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

.19 -
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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, 2, 4-6, 8-10, 12, 13, 15, and 16, is in condition for

allowance and a notice to that effect 1s respectfully requested.

Respectfully submitted,
Intellectual Ventures Holding 81 LL.C
By:_ /Harry Vartanian/

Harry Vartanian
Registration No. 56,787

Volpe and Koenig, P.C.
United Plaza

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

HV/JMG/eam
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* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
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'I-'his collection of information is required by 37 CF-R 1.16. ?he information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, 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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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
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Application Number 14713719
Filing Date 2015-05-15
First Named Inventor | Nicholas W. Anderson
Art Unit | 2647
Examiner Name | Dominic E. Rego

Attorney Docket Number

‘ IPW2-USCN207446
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Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
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Initial No Codet of cited Document .
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2 5887245 B1 1999-03-23 Lindroth et al.
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6 6512931 B1 2003-01-28 Kim et al.
7 6597723 B1 2003-07-22 Zeira et al.
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Filing Date 2015-05-15

First Named Inventor | Nicholas W. Anderson

Art Unit ‘ 2647

Examiner Name | Dominic E. Rego

Attorney Docket Number

‘ IPW2-USCN207446
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U.S.PATENT APPLICATION PUBLICATIONS Remove
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Examiner| . Publication Kind | Publication Name of Patentee or Applicant
1w Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
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1 20010036823 A1 2001-11-01 Van Lieshout et al.
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EFS Web 2.1.17

Ex.1022 / Page 288 of 383
TESLA, INC.




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14713719
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‘2647
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Attorney Docket Number
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5 20040137860 A1 2004-07-15 Ohetal.
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13 20050041673 A1 2005-02-24 Jiang et al.
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14713719

Filing Date
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‘2647

Examiner Name

| Dominic E. Rego

Attorney Docket Number
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Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor | Nicholas W. Anderson

STATEMENT BY APPLICANT

L Art Unit ‘ 2647
( Not for submission under 37 CFR 1.99)

Examiner Name | Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207446

2 Communication pursuant to Article 94(3) EPC from European Patent Application No. 05 801 370.7-1246 dated D
December 30. 2009.

3 European Search Report Dated December 2, 2010 from European Application No. 10185576.5- 1246. ]

4 Great Britain Search Report mailed May 14, 2002, for Great Britain Application No. 01255041 filed October 24, 2001, |:|
1 page.

5 International Search Report mailed December 22, 2005, for PCT Application No. PCT/EP2005/053931 filed August 10, D
2005, 4 pages.

6 International Search Report mailed January 21, 2003, for PCT Application No. PCT/GB02/04811 filed October 24, D
2002, 3 pages.

7 Office Action for Japanese Application No. 2007-525302, issued March 13, 2012 (A copy of the office action and its |:|
English machine translation have been provided).

8 THIRD GENERATION PARTNERSHIP PROJECT, Technical Specification Group Radio Access Network; Feasibility I:l
Study on Uplink Enhancements for UTRA TDD; {Release 6); 3GPP TR 25.804 v6.0.0 {2005-03)

9 NON-FINAL REJECTION, U.S. Patent Application No. 13/726,976, dated May 22, 2014. ]

10 OFFICE ACTION, Japanese Patent Application No. 2011-234218, dated December 6, 2012. |:|

11 OFFICE ACTION, Japanese Patent Application No. 2011-234218, dated December 6, 2012. |:|

12 NON-FINAL REJECTION, U.S. Patent Application No. 10/917 968, dated June 18, 2014. ]
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Nicholas W. Anderson
Art Unit ‘ 2647

Examiner Name | Dominic E. Rego
Attorney Docket Number ‘ IPW2-USCN207448

13 | FINAL REJECTION, U.S. Patent Application No. 10/917 968, dated January 8, 2010. ]
14 | NON-FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated March 31, 2009. ]
15 | FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated August 1, 2008. ]
16 | REQUIREMENT FOR RESTRICTION/ELECTION, U.S. Patent Application No. 10/917,968, dated March 19, 2008. ]
17 | NON-FINAL REJECTION, U.S. Patent Application No. 10/917,968, dated July 2, 2007. ]
18 | NON-FINAL REJECTION, U.S. Patent Application No. 13/727,153, dated May 22, 2014. ]
19 | NOTICE OF ALLOWANCE, U.S. Patent Application No. 13/727,153, dated September 10, 2014. ]
20 | NOTICE OF ALLOWANCE, U.S. Patent Application No. 13/727,153, dated February 6, 2015. ]

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here iff
English language translation is attached.
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Application Number 14713719

Filing Date 2015-05-15

INFORMATION DISCLOSURE

First Named Inventor | Nicholas W. Anderson

STATEMENT BY APPLICANT ‘ 2647

( Not for submission under 37 CFR 1.99)
Examiner Name | Dominic E. Rego

Attorney Docket Number ‘ IPW2-USCN207448

CERTIFICATION STATEMENT

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.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
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) 2015-09-24

Name/Print Harry Vartanian Registration Number 56,787

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.S.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.S5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

Application Number:

14713719

Filing Date:

15-May-2015

Title of Invention:

POWER CONTROL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Nicholas W. Anderson

Filer:

Harry Vartanian/Carey Kulp

Attorney Docket Number:

IPW2-USCN207446

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sulle-s'l's(t:)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 23589614
Application Number: 14713719
International Application Number:
Confirmation Number: 3361

Title of Invention:

POWER CONTROL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Nicholas W. Anderson

Customer Number:

3624

Filer:

Harry Vartanian/Carey Kulp

Filer Authorized By:

Harry Vartanian

Attorney Docket Number: IPW2-USCN207446
Receipt Date: 24-SEP-2015
Filing Date: 15-MAY-2015
Time Stamp: 15:00:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $180

RAM confirmation Number 2033

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
60085
1 Transmittal Letter IDS.pdf no 2
eb038779¢75fb1615¢1ada7e87a60fb246d
Warnings:
Information:
Inf tion Discl Stat t (IDS) 680691
nrormation pisciosure statemen
2 Form (SB08) SB08.pdf no 9
490e40fc6d 1 cda7ad9a16dd09288e0df48d
35¢60
Warnings:
Information:
Other Ref Patent/App/Search 259310
3 erneference-ratent/App/>earc NFR_May_22_2014.pdf no 7
documents
Oddabec4a7059a40ab473a310c9be7facb1
ab8e
Warnings:
Information:
Other Ref Patent/App/Search 398214
4 erReterence-ratent/App/>earc NOA_Feb_6_2015.pdf no 7
documents
40a87c1a%45a115de1252f40bd0a3910019)
27618
Warnings:
Information:
Other Ref Patent/App/S h 428793
5 erReterence-ratent/App/oearc NOA_Sep_10_2014.pdf no 8
documents
97cd5ad453f0fac4a553b81208a6c0bb07
d242
Warnings:
Information:
30728
6 Fee Worksheet (SB06) fee-info.pdf no 2
7f04694271936f330009a0523d03e38a574
00c44
Warnings:
Information:
Total Files Size (in bytes):< 1857821
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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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Nicholas W. Anderson

Application No.: 14/713,719 Our File: IPW2-USCN207446

Confirmation No.: 3361 Date:  September 24, 2015
Filed: May 15, 2015

For: POWER CONTROL IN A WIRELESS

NETWORK

Group: 2647

Examiner: Dominic E. Rego

INFORMATION DISCLOSURE STATEMENT
Mail Stop Amendment
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 Information Disclosure Statement Form.

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 indicated by an asterisk (*) on the

enclosed Information Disclosure Statement Form. Copies of the cited references are

enclosed.
3837585-1
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Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 14/713,719
This Information Disclosure Statement is being filed with the fee required by

37 C.F.R. § 1.17(p).
It is respectfully requested that the Examiner consider these documents and

return an initialed copy of the Information Disclosure Statement Form indicating

consideration of the cited materials.
Respectfully submitted,

Intellectual Ventures Holding 81 LLC

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 (4)

3837585-1 9.
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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 |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446
CONFIRMATION NO. 3361
3624 PUBLICATION NOTICE

VOLPE AND KOENIG, P.C.
DTEDRLAZA N
PHILADELPHIA, PA 19103

Title:POWER CONTROL IN A WIRELESS NETWORK

Publication No.US-2015-0264653-A1
Publication Date:09/17/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
3624 7590 08/21/2015
EXAMINER
VOLPE AND KOENIG, P.C. | I
UNITED PLAZA REGO, DOMINIC E
30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103 | ART UNIT I PAPER NUMBER I
2647
| NOTIFICATION DATE I DELIVERY MODE I
08/21/2015 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

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

, . , 14/713,719 ANDERSON, NICHOLAS W.
Applicant-Initiated Interview Summary i i

Examiner Art Unit

DOMINIC E. REGO 2647

All participants (applicant, applicant’s representative, PTO personnel):

(1) DOMINIC E. REGO. 3) .

(2) Harry Vartanian,Atorney, Reg. No. 56,787. (4) .

Date of Interview: 18 Auqust 2015.

Type: X Telephonic [ Video Conference
] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 X112 [J102 [X]103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed: N/A.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant will amend above claim in such away in order to overcome the prior arts that were used to reject above
claim. Further,based on 112 1°' rejection, applicant will clearly pointout where in spec.recited limitation can be found.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/DOMINIC E REGO/
Primary Examiner, Art Unit 2647

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20150818
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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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.USDLO gOV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446
CONFIRMATION NO. 3361
3624 POA ACCEPTANCE LETTER
VOLPE AND KOENIG, P.C.

NTED PR W

PHILADELPHIA, PA 19103

Date Mailed: 08/14/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/06/2015.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/
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RLOARRO (G T-42)

i far us2 throvgh 1173072014, OMB B
U8, Patent and Trademark Office; 1.8, DEPARTMENT OF OMMFF\CX
Urnder the Papenvark Reduction Act of 1885, no persans are requirad to respond to a coffection of infammation unless & displsys @ valid OMB controt numbey.

FOWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hareby revoke all previous powers of attoraay given in the application identified in the aitached statement under
37 CFR 3.73(c).

{ hereby appoint:

i % Practitioners associated with the Cusiomer Number: 3 \\\\2 @

Practiioner(s) named hetow ({f more than ten patent practifioners are 1© b namead, then a customer mamber mst be used):

Registration Rogiatration
Natne Nams S

¢ Number ame Number
Az aitarney(s) or agent(s) o represent the undersigned bafore the United Siates Patent snd Yradamark Qffics (USP YO} in connection with

any and &i patent applications assigned only to thi undersigned according o the USPTO

B35ignment racards or gssignment documents
aftached to this form in sconrdance with 37 GFR 3.73(a).

Fleas

2 cha;‘ga the correspondence address for the application identified in the atached staterment under 37 CFR 3.73(c) to

3624

E -Th(\ address associated with Customer Number:

OR
r} Firm ar
ed Intividiunt Name
Addrass
City State Zip
Country Telephone Email

Assignes MName and Address:

intellectual Venlures Holding 81 LLG
7251 W Lake Mead Bivd

Ste 200

Las Vegas, NV 88128

A copy of this form, together with & statement snder 37 CFR 3.73(c} {Form RYQ/SR/SE or squivalent} is reguired to be
filed in pach application In which this form is used. The siatement under 37 CFR 3.73{0) may be completed by one of
the practitivners appointed in this form, and must identify the application in which this Power of Attorpey is to be fifed.

SIGNATURE of Assignes of Revord

The individual whose gignature and tite & supplied belosy is autherized 1o 3a1 on behalf of the asstgnee

Signabure Date
Name Tmry i afnke A Telephone
Title Authorized Person for Intellectuad Ventures Holding 81 LLC

jation s re ic whinh is to fie {amd
S22 and 3 minutes to
6 fon o i
is fomz and}or suggas S for yed ¢ i
srtiEnit of Commerce, PO, Box 1450, Alexandia, VA 22313~ ;d’ﬁf* DO MOT (ERD FEES OR COMPL
faner for Patents, P.Q. Box 1450, Alaxandria, VA 223131450,

ETEDF ORMS

f

f(.r H")I;.\ r‘\() )m LND \(} L omer

if you need assistance i cotplating the form, nafl 1-800-F TQ-918% and select option 2
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DECLARATION REGARDING AUTHORITY TO SIGN
ON BEHALF OF A LEGAL ENTITY
37 C.F.R. 3.73(c)(1)

L Tracy Lerke (whose title is supplied befow), hereby dectare that | am authorized to sign documents on
hehalf of intellectual Ventures Molding 81 LLC

Autharized Person for Intellectual Venlures Holding 81 LLG

Date
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act 0f1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Intellectual Ventures Holding 81 LLC

Application No./Patent No.: 14/713,719 Filed/Issue Date: May 15, 2015
Titleq: POWER CONTROL IN A WIRELESS NETWORK
Intellectual Ventures Holding 81 LLC . a limited liability company
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Nicholas William Anderson To: |PWireless, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 015474 , Frame 0248 , or for which a copy thereof is attached.
5 From: |[PWireless, Inc. To: Northrop Grumman Information Technology, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 022102 , Frame 0891 , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/9E (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

Northrop Grumman Information Technology. Inc. 1. IPWireless, Inc.

The document was recorded in the United States Patent and Trademark Office at

| 024006 0144

Ree , Frame , or for which a copy thereof is attached.

IPWireless, Inc. To: Wireless Technology Solutions LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 024305 , Frame 0492 , or for which a copy thereof is attached.
Wireless Technology Solutions LLC To: |PWireless, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 027910 , Frame 649 , or for which a copy thereof is attached.
IPWireless, Inc. To: Intellectual Ventures Holding 81 LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 036159 , Frame 0531 , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a 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 USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Harry Vartanian/

Signature

Harry

August 6, 2015

Date

Vartanian Agent, Reg. No. 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. 93-579) requires that yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided 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. 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 settlement negotiations.

3. Avrecord 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 informationin 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 InternationalApplication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

8. Arecord 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, arecord may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from thissystem 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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Electronic Acknowledgement Receipt

EFS ID: 23067222
Application Number: 14713719
International Application Number:
Confirmation Number: 3361

Title of Invention:

POWER CONTROL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Nicholas W. Anderson

Customer Number:

3624

Filer:

Harry Vartanian/Elizabeth McGinty

Filer Authorized By:

Harry Vartanian

Attorney Docket Number: IPW2-USCN207446
Receipt Date: 06-AUG-2015
Filing Date: 15-MAY-2015
Time Stamp: 17:01:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)

1 Power of Attorney

1274812
IPW2-USCN207446-AlA-

POA-20150806.PDF

eade365151bd386f64307fc430644c9f5798|

no

Warnings:

Information:

Ex.1022 / Page 313 of 383
TESLA, INC.




429222
5 Assignee showing of ownership per 37 IPW2-USCN207446-AlA- o 1
CFR3.73 DRATS-20150806.PDF
3014f6415b4d8d859662ed065844bf5d06a
75680
Warnings:
Information:
R . . IPW2- 125133
3 Assignee ShOW'C”I?R"sf ;’;"”erSh'p Per37 1 USCN207446-373cStatement-2 no 3
’ 0150806.PDF 652953b0c1607eb9c0db351b5851485ed]
bf25e
Warnings:
Information:
Total Files Size (in bytes):{ 1829167

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/713,719 05/15/2015 Nicholas W. Anderson IPW2-USCN207446 3361
3624 7590 06/30/2015
EXAMINER
VOLPE AND KOENIG, P.C. | I
UNITED PLAZA REGO, DOMINIC E
30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103 | ART UNIT I PAPER NUMBER I
2647
| NOTIFICATION DATE I DELIVERY MODE I
06/30/2015 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
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1. The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Claim Rejections - 35 USC § 112

2. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

3. Claims 1 and 5 rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, as failing to comply with the written description requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor,
or for pre-AlA the inventor(s), at the time the application was filed, had possession of
the claimed invention. Regarding claims 1 and 5, recites, “receiving, by a second

network device from the first network device, data of the uplink signal". The underlying

part is not found in the specification.
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Double Patenting

4. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

5. Claims 1-14 rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-20 of U.S. Patent No. 8,862,079 since
the claims, if allowed, would improperly extend the “right to exclude” already granted in
the patent.

6. The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming

common subject matter, as follows, and the difference of the limitations are wordings

differently..
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Page 4

Instant Application

Patent 8,862,079, Application #13/829,992

1. A method comprising:
transmitting, by a first network device,
a first indication of a transmission power
level of the first network device so that a
user equipment (UE) can determine a
pathloss;
transmitting, by the first network
device to the UE, a second indication of
whether accumulation of transmit power
control (TPC) commands is enabled;
transmitting, by the first network
device on a single channel to the UE, a
TPC command and scheduling information
related to a shared uplink channel;
receiving, by the first network device
from the UE on the shared uplink channel,
an uplink signal; and
receiving, by a second network device
from the first network device, data of the

uplink signal.

1. A method performed by user equipment
(UE), the method comprising:

receiving, by the UE, an indication of
whether accumulation of transmit power
control (TPC) commands is enabled;

determining, by the UE, a path loss of
a downlink channel;

receiving, on a single physical channel
by the UE if accumulation is enabled, an
allocation of a scheduled uplink resource
and a TPC command, wherein the TPC
command is accumulated with other
received TPC commands;

calculating, by the UE if accumulation
is enabled, transmit power in association
with an uplink communication based on
both the path loss and the accumulated
TPC commands; and

receiving, on the single physical
channel by the UE if accumulation is not

enabled, an allocation of a scheduled
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uplink resource to transmit data at a power

level calculated by the UE based on the

path loss.
For claims 2-9 See claims 2-10
For claims 10-20 See claims 1-10 or 11-20

Claim Rejections - 35 USC § 103
7. The following is a quotation of pre-AlA 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.

8. Claims 1, 2, 4-6, 8, 10, and 13 are rejected under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over Zeira et al. (International Publication Number #WO 00/57574)
in view of Khan (US 2004/0190485) in view of Van Lieshout et al. (US Pub. No.

2001/0036823), and further in view of Washburn (US 2012/0113808).

Regarding claims 1 and 5, Zeira teaches a method comprising:
transmitting, by a first network device, a first indication of a transmission power
level of the first network device so that a user equipment (UE) can determine a pathloss

(Page 2, lines 14-21; Page 4, line 17-page 5, line 8, Zeira teaches one approach to
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control transmission power levels is open loop power 15 control. In open loop power
control, typically a base station 30~ transmits to a UE 321 a reference downlink
communication and the transmission power level of that communication. The UE 321
receives the reference communication and measures its received power level. By
subtracting the received power level from the transmission power level, a pathloss for
the reference communication is determined);

transmitting, by the first network device to the UE, a second indication of whether
accumulation of transmit power control (TPC) commands is enabled (Page 4, line 17-
page 5, line 8, teaches the first station (base station) transmits power commands based
on in part a reception quality of the received communications), but does not specifically
teach transmitting, by the first network device on a single channel to the UE, a TPC
command and scheduling information related to a shared uplink channel; receiving, by
the first network device from the UE on the shared uplink channel, an uplink signal; and
receiving, by a second network device from the first network device, data of the uplink
signal.

However, in related art, Khan teaches transmitting, by the first network device on
a single channel to the UE, a TPC command and scheduling information related to a
uplink channel; receiving, by the first network device from the UE on the uplink channel,
an uplink signal (Paragraphs 0012 and 0043, especially Paragraph 0012, Khan teaches
a method of transmitting control information for reverse link packet access transmission.
For the purposes of the present invention, the control information transmitted for the

reverse link may include at least one scheduling grant(s), and/or transmit power control

Ex.1022 / Page 321 of 383
TESLA, INC.



Application/Control Number: 14/713,719 Page 7
Art Unit: 2647

(“TPC”) information and/or user identification information (e.g., AT ID) and/or rate
indication information and/or HARQ control information). Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention to provide the above
teaching of Khan to Zeira in order to perform the efficient scheduling processing and to
allocate radio resources efficiently in the uplink high-speed packet communications
method.
The combination of Zeira and Khan do not specifically teach a shared uplink
channel used to carry scheduling information and transmission power control (TPC).
However, Van Lieshout teaches a shared uplink channel used to carry
scheduling information and transmission power control (TPC) (Para. 0006, Van Lieshout
teaches since the DRNC is in charge of scheduling how data is multiplexed in a frame
on the shared radio channel and allocating particular radio resources, such as
channelization codes and associated spreading factors, the DRNC can convey to the
mobile radio, using the transport format indicator, these types of specific details to allow
the mobile radio unit to decode information sent over the shared radio channel).
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide the above teaching of van Lieshout to Zeira and Khan so that the
mobile unit can find out the available resources that it can use from the base station.
The combination of Zeira, Khan, and Lieshout do not specifically teach receiving,
by a second network device from the first network device, data of the uplink signal.
However, in related art, Washburn teaches receiving, by a second network

device from the first network device, data of the uplink signal (See Abstract and
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Paragraph 0010 teaches a first network device and a second network device for
forwarding data units are included in a network. The second network device is
configured to receive data units from the first network device via an output interface
from the first network device). Therefore, it would have been obvious to one of ordinary
skill in the art at the time of the invention to provide the above teaching of Washburn to
Zeira, Khan, and van Lieshout so that the mobile unit can find out the available
resources that it can use from the base station.

Regarding claims 2 and 6, the combination of Zeira, Khan, Van Lieshout, and
Washburn teach all the claimed elements in claim 1. In addition, Zeira teaches the
method of claim 1, further comprising: accumulating, by the UE, TPC commands if the
second indication indicates accumulation is enabled (Page 4, line 17-page 5, line 8,
teaches the first station (base station) transmits power commands based on in part a
reception quality of the received communications) or does not accumulate TPC
commands if the second indication indicates accumulation is not enabled.

Regarding claims 4 and 8, the combination of Zeira, Khan, Van Lieshout, and
Washburn teach all the claimed elements in claim 1. In addition, Zeira teaches the
method of claim 1, further comprising:

setting, by the UE, uplink transmission power level of the uplink signal based on
the TPC command, a determined pathloss, and a format of the uplink signal pathloss
(Page 2, lines 14-21, Zeira teaches one approach to control transmission power levels
is open loop power 15 control. In open loop power control, typically a base station 30~

transmits to a UE 321 a reference downlink communication and the transmission power
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level of that communication. The UE 321 receives the reference communication and
measures its received power level. By subtracting the received power level from the
transmission power level, a pathloss for the reference communication is determined.
Page 4, line 17-page 5, line 8, teaches the first station (base station) transmits power
commands based on in part a reception quality of the received communications. The
first station transmits a second communication having a transmission power level in a
first time slot. The second station receives the second communication and the power
commands. A power level of the second communication as received is measured. A
path loss estimate is determined based on in part the measured received second
communication power level and the first communication transmission power level).
Regarding claims 10 and 13, the combination of Zeira, Khan, and Lieshout do
not specifically teach the network device of claim 9 further comprising: the circuitry is
further configured to transmit, to a second network device, data of the uplink signal.
However, in related art, Washburn teaches the network device of claim 9 further
comprising: the circuitry is further configured to transmit, to a second network device,
data of the uplink signal (See Abstract and Paragraph 0010 teaches a first network
device and a second network device for forwarding data units are included in a network.
The second network device is configured to receive data units from the first network
device via an output interface from the first network device). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to provide the

above teaching of Washburn to Zeira, Khan, and van Lieshout so that the mobile unit
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can find out the available resources that it can use from the base station.

9. Claims 3, 7, 11, and 14 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Zeira et al. (International Publication Number #WO 00/57574) in view
of Khan (US 2004/0190485) in view of Van Lieshout et al. (US Pub. No. 2001/0036823)
in view of Washburn (US 2012/0113808), and further in view of Baker et al. (US Patent

#6,804,512).

Regarding claims 3 and 7, the combination of Zeira, Khan, Van Lieshout, and
Washburn do not specifically teach the method of claim 1, wherein the TPC command is
a multi-level TPC command.

However, in related art, Baker teaches the method of claim 1, wherein the TPC
command is a multi-level TPC command (Col 4, lines 16-18, the acceptable value of P
could be set at different levels for different sets or groups of sets of TPC commands).
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide the above teaching of Baker to Zeira, Khan, Van Lieshout, and
Washburn in order to adjust transmission power level in communication system.

Regarding claims 11 and 14, the combination of Zeira, Khan, Van Lieshout,
and Washburn do not specifically teach the network device of claim 9, wherein the TPC
command is a multi\- level TPC command.

However, in related art, Baker teaches the network device of claim 9, wherein the
TPC command is a multi- level TPC command (Col 4, lines 16-18, the acceptable value

of P could be set at different levels for different sets or groups of sets of TPC
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commands). Therefore, it would have been obvious to one of ordinary skill in the art at
the time of the invention to provide the above teaching of Baker to Zeira, Khan, Van
Lieshout, and Washburn in order to adjust transmission power level in communication

system.

10. Claims 9 and 12 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Zeira et al. (International Publication Number #WO 00/57574) in view
of Khan (US 2004/0190485), and further in view of Van Lieshout et al. (US Pub. No.

2001/0036823).

Regarding claims 9 and 12, Zeira teaches a method performed by a network
device, the method comprising:

transmitting, by the network device, a first indication of a transmission power
level of the network device so that a user equipment (UE) can determine a pathloss
(Page 2, lines 14-21; Page 4, line 17-page 5, line 8, Zeira teaches one approach to
control transmission power levels is open loop power 15 control. In open loop power
control, typically a base station 30~ transmits to a UE 321 a reference downlink
communication and the transmission power level of that communication. The UE 321
receives the reference communication and measures its received power level. By
subtracting the received power level from the transmission power level, a pathloss for
the reference communication is determined);

transmitting, by the network device to the UE, a second indication of whether

accumulation of transmit power control (TPC) commands is enabled (Page 4, line 17-
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page 5, line 8, teaches the first station (base station) transmits power commands based
on in part a reception quality of the received communications), but does not specifically
teach transmitting, on a single channel to the UE, a TPC command and scheduling
information related to a shared uplink channel; and receiving, from the UE on the
shared uplink channel, an uplink signal.

However, in related art, Khan teaches transmitting, on a single channel to the
UE, a TPC command and scheduling information related to a uplink channel; and
receiving, from the UE on the uplink channel, an uplink signal (Paragraphs 0012 and
0043, especially Paragraph 0012, Khan teaches a method of transmitting control
information for reverse link packet access transmission. For the purposes of the present
invention, the control information transmitted for the reverse link may include at least
one scheduling grant(s), and/or transmit power control (“TPC”) information and/or user
identification information (e.g., AT ID) and/or rate indication information and/or HARQ
control information). Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide the above teaching of Khan to Zeira in order to
perform the efficient scheduling processing and to allocate radio resources efficiently in
the uplink high-speed packet communications method.

The combination of Zeira and Khan do not specifically teach a shared uplink
channel used to carry scheduling information and transmission power control (TPC).

However, Van Lieshout teaches a shared uplink channel used to carry
scheduling information and transmission power control (TPC) (Para. 0006, Van Lieshout

teaches since the DRNC is in charge of scheduling how data is multiplexed in a frame
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on the shared radio channel and allocating particular radio resources, such as
channelization codes and associated spreading factors, the DRNC can convey to the
mobile radio, using the transport format indicator, these types of specific details to allow
the mobile radio unit to decode information sent over the shared radio channel).
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide the above teaching of van Lieshout to Zeira and Khan so that the
mobile unit can find out the available resources that it can use from the base station.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DOMINIC E. REGO whose telephone number is
(571)272-8132. The examiner can normally be reached on Monday-Friday, 9:00 am-
5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Nay A. Maung can be reached on 571-272-7882. 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 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.

/DOMINIC E REGO/
Primary Examiner, Art Unit 2647
Tel 571-272-8132
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POWER CONTROL IN A WIRELESS NETWORK

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application Serial No.
13/727,153, filed December 26, 2012, which is a continuation of U.S. Patent
Application Serial No. 10/917,968, filed August 12, 2004, which issued as U.S.
Patent No. 8,897,828 on November 25, 2014, which are both incorporated by
reference as if fully set forth.

[0002] This application i1s related to U.S. Patent Application Serial No.
13/726,976, filed December 26, 2012, which issued as U.S. Patent No. 8,983,522 on
March 17, 2015.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0003] This invention relates to power control in a mobile radio system or
wireless communication system, and more particularly, to controlling received

power levels in a code division multiple access (CDMA) radio system.

2. Description of the Prior Art

[0004] Typically, radio signals transmitted with increased power result in
fewer errors when received than signals transmitted with decreased power.
Unfortunately, signals transmitted with excessive power may interfere with the
reception of other signals sharing the radio link. Wireless communication systems
employ power control schemes to maintain a target error rate of a signal received on
a radio link.

[0005] If a received signal includes a rate of errors far above a target error
rate, the received signal may result in an undesirable effect on a delivered service.

For example, excessive errors may lead to broken voice during voice calls, low
1-

3651116-2

Ex.1022 / Page 339 of 383
TESLA, INC.



IPW2-USCN207446

throughput over data links, and glitches in displayed video signals. On the other
hand, if the received signal includes a rate of errors well below the target error rate,
the mobile radio system is not efficiently using its radio resources. A very low error
rate may mean that a signal is transmitted with an excessive level of power and
that user could be provided a higher data rate. Alternatively, if the power level of a
signal is sufficiently reduced, additional users may be serviced. If data rates are
increased, a user may receive a higher level of service. Therefore, if a target error
rate for each user is met within a tolerance threshold, a radio resource may be more
optimally used.

[0006] A wireless communication system often employ one of either an open
loop scheme or a closed loop scheme to control uplink transmit power of a mobile
radio. Uplink typically refers to the radio link from a mobile radio to a base station,
where as the downlink typically refers to the link from the base station to the
mobile radio. A mobile radio is not necessarily mobile and may also be referred to
as a mobile, a user, user equipment (UE), a terminal or terminal equipment. A base
station may also be referred to as a Node-B.

[0007] The error rate is related to a received signal to noise-plus-interference
ratio (SNIR); a higher SNIR generally results in a lower error rate; and conversely,
a lower SNIR generally results in a higher error rate. The exact relationship
between SNIR and error rate, however, 1s often a function of several factors
including radio channel type and the speed at which a mobile is travelling.

[0008] A target error rate is often reached using a two stage process, which
includes an outer loop and an inner loop. A first process may operate as an outer
loop and may be tasked to adjust a target received SNIR (SNIR Target). This first
process tracks changes in the relationship between SNIR and error rate. The outer
loop sets an SNIR Target that is generally used several times by the inner loop.
Periodically, the outer loop may adjust or update this SNIR Target used by the
inner loop. For example, if an actual error rate exceeds a desired error rate, the

outer loop may increase the value of the SNIR Target.
9.
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[0009] A second process operates as an inner loop and tries to force the link to
exhibit the SNIR Target determined by the outer loop. The inner loop may operate
by closed loop or by open loop means.

[0010] In the open loop method of the inner loop process, a UE uses an SNIR
Target value that is derived by the network and signalled to the UE. The inner loop
running in the UE attempts to maintain the SNIR Target. The UE uses the
information signalled to it and monitors the received strength of signals it receives
to determine a power level at which it will transmit. Advantageously, this open loop
method compensates for fast channel fading by determining the path loss on a per
frame bases and by adjusting the transmit power accordingly. Unfortunately, this
open loop method is relatively slow at compensating for changes due to interfering
signals from other transmitters.

[0011] In the closed loop method of the inner loop process, a closed loop
scheme operates to match an SNIR Target. A received SNIR measurement is made
by the network on an uplink signal. The SNIR measurement is compared within
the network to the SNIR Target value. The inner loop drives the system to match
the SNIR Target by issuing transmit power control commands from the network to
a UE. The commands instruct the UE to increase or decrease its transmitted power
by a predetermined step dB amount. Unfortunately, such closed loop methods
demand a very high command update rate to adequately compensate for fast
channel fading because of the single-dB-step commands used. At slower update
rates, fast channel fading is not tracked adequately since a large number of
iterations and long delays are needed to compensate for a change in power that is
substantially larger than the dB-step value.

[0012] Both the closed loop scheme and the open loop scheme have their
disadvantages. Therefore, an improved method and system are needed that better
balances the conflicting goals of reducing errors in a received signal while also

reducing interference imposed on signals received at other receivers. An improved

-3-
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method and system are also needed to better reduce the overall residual SNIR

fluctuations experienced by each users signal at a receiver.

BRIEF SUMMARY OF THE INVENTION

[0013] Some embodiments provide a method of power control in a radio
communications system, the method comprising: determining a path loss of a radio
channel between a base station and a remote transceiver; receiving a transmit
power control (TPC) command transmitted to the remote transceiver from the base
station; and calculating a transmit power level for the remote transceiver based on
the path loss and the TPC command.

[0014] Some embodiments provide a method of power control in a radio
communications system, the method comprising: receiving a signal at a second
transceiver transmitted from a first transceiver; measuring a power level of the
received signal; receiving a transmit power control (TPC) command at the second
transceiver transmitted from the first transceiver; and calculating a transmit power
level for the second transceiver based on the power level of the received signal and
the TPC command.

[0015] Some embodiments provide a method of uplink power control in a
CDMA radio communications system, the method comprising: receiving an uplink
signal; determining an error metric of the uplink signal; updating an SNIR target
based on the error metric; measuring a received SNIR of the uplink signal,
comparing the measured received SNIR with the SNIR target; assigning a first
value to a step indicator if the measured received SNIR is greater than the SNIR
target, and assigning a second value to a step indicator if the measured received
SNIR 1s less than the SNIR target; transmitting a transmit power control (TPC)
command instructing a transmitter to adjust an uplink transmit power level based
on the step indicator; receiving the TPC command including the step indicator;
accumulating the step indicator value; broadcasting a downlink signal including an

indication of a downlink power level, wherein the signal is transmitted at the
-4-
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downlink power level, measuring the received power of the downlink signal; and
setting a transmit power level base on the received power level, the indication of the
downlink power level, and the accumulated step indicator value.

[0016] Some embodiments provide a method comprising: measuring a power
level of a received signal; receiving a transmit power control (TPC) command; and
calculating a transmit power level based on the power level of the received signal
and the TPC command.

[0017] Some embodiments provide a radio comprising: a receiver including an
output to provide a measured received power level; an accumulator having an input
for accepting step increase and decrease instructions and an output providing a sum
of past step instructions; a power level setting circuit coupled to the accumulator
output and coupled to the receiver output, wherein the power level setting circuit
sets a transmit power bases on the accumulator output and the measured received
power level; and a transmitter, wherein the transmitter transmits a signal at the
set transmit power.

[0018] Other features and aspects of the invention will become apparent from
the following detailed description, taken in conjunction with the accompanying
drawings which illustrate, by way of example, the features in accordance with
embodiments of the invention. The summary is not intended to limit the scope of

the invention, which is defined solely by the claims attached hereto.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIGURE 1 shows a block diagram of a wireless communication system.
[0020] FIGURE 2 illustrates a wireless communication system using an open loop
scheme.
[0021] FIGURE 3 illustrates a wireless communication system using a closed loop
scheme.
[0022] FIGURE 4 illustrates a wireless communication system using elements of

both open loop and closed loop schemes, in accordance with the present invention.
-5-
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[0023] FIGURES 5A, 5B and 5C each illustrate a simulated probability density

function of the received SNIR in the network.

DETAILED DESCRIPTION OF THE INVENTION

[0024] In the following description, reference is made to the accompanying
drawings which illustrate several embodiments of the present invention. It 1s
understood that other embodiments may be utilized and mechanical, compositional,
structural, electrical and operational changes may be made without departing from
the spirit and scope of the present disclosure. The following detailed description is
not to be taken in a limiting sense, and the scope of the embodiments of the present
invention is defined by the claims of the issued patent.

[0025] Some portions of the detailed description which follows are presented in
terms of procedures, steps, logic blocks, processing, and other symbolic
representations of operations on data bits that can be performed on computer
memory. A procedure, computer executed step, logic block, process etc., are here
conceived to be a self-consistent sequence of steps or instructions leading to a
desired result. The steps are those utilizing physical manipulations of physical
quantities. These quantities can take the form of electrical, magnetic, or radio
signals capable of being stored, transferred, combined, compared, and otherwise
manipulated in a computer system. These signals may be referred to at times as
bits, values, elements, symbols, characters, terms, numbers, or the like. Each step
may be performed by hardware, software, firmware, or combinations thereof.

[0026] FIGURE 1 shows a block diagram of a wireless communication system.
A network 100 may include one or more base station controllers 110, such as a radio
network controller (RNC), and one or more base stations 120 and 130, such as a
Node-B, wherein each Node-B is connected to an RNC. The network 100
communicates with one or more users 140, 150 through a channel 160, also referred

to as a radio link, created between a base station and a user.

-6-
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[0027] Two mechanisms are primarily responsible for changes in the SNIR of
a signal travelling through a radio link.

[0028] First, changes in the channel affect the SNIR. The instantaneous path
loss between a base station and a user may vary as the user changes position or the
user's environment changes. Rapid changes may occur as a result of a transmitted
signal combining constructively and destructively as the signal travels along
multiple paths from a base station and to the user. Additionally, slower changes
may occur due to attenuation of the radio waves with increased distance between
the base station and the user. Slower changes may also occur due to signal
obstruction by buildings, vehicles and hills.

[0029] Second, signals from other transmitters affect the SNIR. For example,
signals intended for other mobile radios or other base stations may increase
interference in the radio link and thus reduce a received signal's SNIR.

[0030] In Time Division Duplex (TDD) systems, both uplink and downlink
share the same carrier frequency. Due to this reciprocity in the links, path loss
measurements made on the downlink by a mobile radio may be used estimate the
path loss on the uplink. That is, a measured downlink path loss may be used to
estimate the uplink path loss. The estimated uplink path loss will be less reliable
with the passing of time but may be adequate within a frame period. Therefore, a
mobile radio may determine a transmit power level for an uplink transition that
compensates for an estimated uplink path loss, thereby providing a received signal
to a base station at an expected input power level.

[0031] Downlink path loss measurements may be facilitated by a beacon
channel, which is transmitted from a base station at a reference power level. A
mobile radio is informed of the actual transmit power level being used by the base
station for the beacon channel. In addition to knowing the actual transmit power
level of a beacon channel, the mobile radio may measure a received signal power
level. By measuring the received signal power level, the mobile radio can compute a

downlink path loss as the difference between the actual transmit power level and
-7-
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the received signal power level. Thus, the mobile radio is able to estimate the
uplink path loss in a channel between the base station and the mobile radio and
properly set its uplink transmit power level.

[0032] The path loss calculation may be updated as often as a beacon signal is
transmitted and received. In a UTRA TDD system in compliance with the third
generation partnership project (3GPP) specifications, a beacon signal is transmitted
either once or twice every 10 milliseconds (ms). If an uplink transmission follows a
beacon transmission within a relatively short period of time, a mobile radio can
compensate for the fast fluctuations (fast-fading) in a radio channel. Such is the
case for mobiles travelling at slow to moderate speeds if a beacon signal is
transmitted either once or twice every 10 ms and the uplink transmissions occur in
the intervening

period.

[0033] Additionally, a radio channel may be adversely affected by changes in
interference levels over time. These temporal interference changes may be
accommodated by a base station, measuring and communicating interference levels
seen in each uplink timeslot. In a UTRA TDD system, a table having values of the
measured interference for each timeslot may be broadcast to all users via a
Broadcast Channel (BCH). The broadcasted information may be updated
approximately every 16 frames (160 ms) depending upon the system configuration.
In other embodiments, a mobile radio may receive this interference table as a
signalled message directed to the individual mobile radio.

[0034] The 3GPP specifications describe two separate schemes for power
control of uplink channels: an open loop scheme and a closed loop scheme. For
example, in 3GPP 3.84 Megachips per second (Mcps) TDD systems, open loop power
control 1s specified for all uplink channels. In 3GPP 1.28 Mcps TDD systems, open
loop power control 1s specified only for physical random access channels (PRACH).

Also defined by 3GPP is an implementation of a closed loop power control scheme.

-8-
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For example, see 3GPP recommendations for UTRA TDD systems operating at 1.28
Mcps for non-PRACH uplink channels.

[0035] In a wireless communication system using an open loop scheme, a
network and UE use an outer loop to update and signal to the UE an SNIR Target
value, thereby influencing the UE's transmit power. The network updates the
SNIR Target value to be signalled based upon an observed error rate on the uplink.
Once received, the mobile radio takes into account the signalled SNIR Target value
when deriving a transmit power level that it will apply to the next uplink signal
transmitted.

[0036] In a 3GPP 3.84 Mcps system incorporating an open loop scheme, a
network instructs the UE with an SNIR Target value. The network also signals its
beacon transmit power level and may also provide a measure of uplink interference
for each timeslot as measured by the network. The UE receives an input signal
that is typically a combination of attenuated versions of the network signal, which
passed through a radio channel, along with interfering signals from other
transmitters. The UE measures the received power level of the attenuated network
signal and determines a path loss of the radio channel. The UE also decodes the
signalled SNIR Target value from the network signal. The UE computes a transmit
power level based on the SNIR Target value, the determined path loss and, if
available, the uplink interference measurements.

[0037] FIGURE 2 illustrates a wireless communication system using an open
loop scheme. A UE transmits 200 user data at a determined transmit power level.
An uplink signal 202, which includes user data 204, propagates through the radio
link. The network receives an attenuated version of the transmitted signal. The
network measures 207 an uplink interference value and determines 206 an error
metric of the uplink signal. The network may use the measured uplink interference
value to update 208 an interference measurement table. The interference
measurement table may include average measured interference levels for each

uplink timeslot.
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[0038] The network also uses the error metric to update 210 an SNIR Target
value. The network transmits 212 SNIR Target in a signalling message on the
downlink 214, which includes the SNIR Target 216. The UE receives and saves 220
the SNIR Target. The network also broadcasts 222 a beacon signal on the downlink
224. The downlink 224 propagates the signal, which includes an indication of the
beacon power level 226, over the radio link. The network may also broadcast the
interference measurements 228. The UE measures 230 the received power level
and saves 232 the interference measurements for later processing.

[0039] With the measured power level and the signalled beacon power level,
the UE may determine a path loss. The UE may use the saved received SNIR
Target 216, the saved received interference measurements 228 and the computed
path loss to set 234 a transmit power level. This transmit power level may be used
by transmitter 200 to set the power level of transmitted user data 204 on the uplink
202.

[0040] The 3GPP specifications also define a closed loop scheme. For
example, a 3GPP 1.28 Mcps system employs a closed loop scheme using an outer
loop and an inner loop. The closed loop TPC scheme is the primary power control
mechanism used for all non-PRACH channels in a 1.28 Mcps TDD system. The
closed loop TPC scheme is not currently employed for the uplink of 3.84 Mcps TDD
systems.

[0041] The outer loop determines an SNIR Target value and the inner loop
uses the SNIR Target value. The outer loop includes network components that
determine an error metric, such as a bit error rate, a block error rate or a CRC error
count, on uplink traffic from UEs. This error metric is used to set and update an
SNIR Target value. An inner loop includes network components that use the SNIR
Target value computed and set by the outer loop. The network measures a received
SNIR value of the uplink signal.

[0042] Next, a comparator determines whether the measured SNIR value 1s

greater than or less than the SNIR Target value. If the measured SNIR value is
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greater than the SNIR Target value, the network signals a transmit power control
(TPC) command on the downlink instructing the UE to reduce its current
transmitter power by a step value (e.g., 1 dB). On the other hand, if the measured
SNIR value 1s less than the SNIR Target value, the network signals a TPC
command instructing the UE to increase its current transmitter power by the step
dB value.

[0043] In a system employing only a closed loop power control scheme, several
TPC commands may be necessary to properly bring the UE's transmitted power in
line with the SNIR Target value. For example, if a path loss increases from one
frame to the next by 15 dB, the system will take 15 TPC commands to compensate
for the 15 dB fade. A UE accumulates the increase and decrease TPC commands to
determine a proper uplink transmit power level. By increasing and decrease uplink
power levels of each UE, a network attempts to control the power level of each UE
such that the ratio of the received uplink energy level per transmitted bit to the
spectral density of the noise and interference signals is a constant value. This TPC
command adjustment process is performed for each UE in a cell. The constant
value, however, may be non-uniform among the UEs depending upon the
configuration of the system.

[0044] In a closed loop TPC scheme, the inner loop SNIR 1s maintained via a
closed loop method using binary feedback. The feedback indicates either power up
or power down. Every time a TPC command is received an integrator in the UE is
used within the inner loop to update the UE transmit power by a step amount +/-A
dB. The TPC commands themselves are derived by the network and are signalled
to the UE via a downlink channel. When calculating the proper TPC command to
send, the network measures the received SNIR and compares this measured value
to an SNIR Target value. If the SNIR is too low, an up command is sent. If the
SNIR is too high, a down command is sent. The target SNIR value is updated by
the outer loop based upon the observed error performance of the link. In this way,

both the inner and outer feedback
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loops are closed by the TPC signalling.

[0045] FIGURE 3 illustrates a wireless communication system using a closed
loop scheme. The closed loop scheme includes an outer loop in which a UE
transmits 300 user data over the radio link in an uplink signal 302 that contain the
user data 304. The network determines 306 an error metric of the received uplink
signal. Using the error metric, the network computes and updates 308 an SNIR
Target value.

[0046] The closed loop scheme also includes an inner loop in which the
network measures 310 the received SNIR of the uplink signal 302. The network
compares 312 the measured SNIR with the SNIR Target determined in the outer
loop. The inner loop generates and transmits 314 a TPC command based on the
comparison 312. A downlink signal 316 carries the TPC command 318 over the
radio link. The UE accumulates 320 the TPC commands and uses the accumulated
TPC commands to set 322 a transmit power for future uplink transmissions 300.
[0047] A mobile radio system employing either an open loop scheme or a
closed loop scheme has its advantages and disadvantages.

[0048] The open loop scheme advantageously adapts quickly to path loss
changes. If the path loss is observed to have worsened, for example by 15 dB in one
10 ms interval, the transmit power may be adjusted accordingly. A further
advantage 1s that the open loop may continue to be partially updated in the absence
of user-specific feedback signalling. For example, when a UE does not receive
updated SNIR Target values, the outer loop pauses but changes in the path loss
may continue to be tracked.

[0049] Disadvantageously, the timeslot interference level update rate in an
open loop system 1is relatively slow. Therefore, a system using an open loop scheme
is slower to adapt to interference changes than a system using the closed loop
scheme. A further disadvantage of the open loop scheme is that interference is
considered to be the same for all UEs in a particular uplink timeslot. That is, each

UE assigned to a timeslot uses the same interference measurement signalled by the
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base station on the BCH. A commonly used interference measurement table makes
assumptions about the statistical nature of the interference and does not consider
the individual cross-correlation properties of the uplink channelization codes. It is
thus left to the outer loop to compensate for these effects, but unfortunately on a
slow basis.

[0050] Conversely, the closed loop only scheme is less able to adapt to fast
path loss changes because the closed loop can only move by a step A dB during each
update. Thus, if the path loss has changed between updates by 15 dB and the step
A dB value is only 1 dB, the closed loop is not able to adjust quickly since it can
move only by 1 dB during each cycle. Therefore, for the same update rate (e.g., once
per 10 ms), a closed loop TPC scheme i1s less able to track the fast fading observed in
common mobile radio channels. Furthermore, the closed loop may not be updated
during a pause in transmission of the TPC commands.

[0051] Advantageously, the closed loop is relatively quick to respond to uplink
interference changes since both path loss and interference are accommodated by the
same loop. The closed loop scheme using TPC commands has a further advantage
in that it allows for per-user interference adaptation, in contrast to the open loop
scheme, which broadcasts an average interference table for each timeslot.

[0052] In accordance with the present invention, aspects of both an open loop
scheme and a closed loop scheme are strategically combined to form a power control
method. Some embodiments of the present invention advantageously combine
elements of both open loop and closed loop schemes to control power levels, thereby
avoiding one or more of the disadvantages associated with either of the separately
used schemes.

[0053] In accordance with some embodiments of the present invention, a UE
incorporates the TPC structure of a closed loop scheme and the path loss estimation
structure of an open loop scheme. Some embodiments of the present invention

allow for both relatively quick adaptation to fast fading and also allow for per-user
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interference adaptation, and retain the ability to partially update the power control
loop even in the temporary absence of TPC commands.

[0054] Some embodiments of the present invention require modifications to
one or more elements of a standard mobile radio system. For example, some
embodiments require changes to just a UE, while other embodiments require
modifications to just the network. Embodiments that modify a UE but not the
network allow the UE of the present invention to operate with legacy base stations.
Similarly, embodiments that modify the network but not the UE allow the network
of the present invention to operate with legacy UEs. Still other embodiments of the
present invention require modification to both the network and the UE.
Embodiments modifying standard network elements may include changes to just a
base station but not a radio network

controller (RNC). Other embodiments modify both a base station and an RNC.
[0055] Some embodiments of the present invention, incorporate a loop having
three components: an open loop component located in the UE, an SNIR comparison
loop located in the network, and an SNIR update component also located in the
network.

[0056] First, an open loop component may be located in the UE and driven by
measured beacon received power levels and path loss calculations. This loop tries to
adapt to all instantaneous path loss changes on a per-beacon transmission basis.
The partial power calculated by this loop is a function of the beacon signal
transmission power (Prx) and the beacon received signal code power (RSCP) and is
denoted Popen(k), where k represents the current frame number. Prx1s known to the
UE and derived from the base station signalled power level (428, FIGURE 4) and
the measured power level for frame k, (RSCP(k)), may be determined by the UE
receiver (432, FIGURE 4). Popen(k) may also be a function of a constant value (C) to
ensure that the transmission arrives at an appropriate power level.

Popen(k) = Pry - RSCP(k) +C

-14-

3651116-2

Ex.1022 / Page 352 of 383
TESLA, INC.



IPW2-USCN207446

[0057] Second, an SNIR comparison loop is located in the network, such as in
the Node-B. The SNIR comparison loop is driven by received SNIR metrics. A
received SNIR is compared to a SNIR Target value, which is set by an outer loop. A
comparison result leads to the signalling of a TPC command that is signalled to the
UE to change its transmit power. Binary signalling may be used, such that the
TPC command indicates a change in transmission power by a fixed amount either
up or down. Alternately, a multi-level TPC command may be used.
[0058] Third, an outer loop 1s located in the network, such as in the Node-B or
RNC. The outer loop 1s driven by the data error statistics observed on the uplink
transmissions. The outer loop 1s responsible for setting an SNIR Target level for
the SNIR comparison loop.
[0059] An optional auxiliary process in the UE adjusts the transmit power
based upon: (a) ysr, the spreading factor (SF) of the physical channel; and (b) frrc,
the selected transport format (TFC).
[0060] Thus, for the current frame k&, the UE may calculate the transmit
power Prx(k) as shown below where K is the initial frame number determined when
the power control process begins; TPCi 1s -1 for a down TPC command, +I for an up
TPC command and 0 if no TPC command is received; and step is the magnitude of
the amount added to an accumulator upon receipt of each TPC command. The
transmit power Prx(k) may be updated for every frame period. Alternatively, the
transmit power Pmx(k) may be updated each time a new TPC command is received.
Alternatively, the transmit power Prx(k) may be updated only when either a TPC
command or a new power level is received from the network.

Prx(k) = Popener) +step- Zk:TPCi + ysr+ frrc

i=k-K

[0061] An embodiment of a power control scheme, in accordance with the
present invention, i1s shown diagrammatically in FIGURE 4. The ysr and frrc

adjustment factors are not shown for diagrammatical clarity.
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[0062] FIGURE 4 illustrates a wireless communication system using
elements of both open loop and closed loop schemes, in accordance with the present
invention. A UE transmits 400 user data at a determined transmit power level. An
uplink signal 402, which includes the user data 404, propagates through the radio
link. The network receives an attenuated version of the transmitted signal.

[0063] The network determines 406 an error metric of the uplink signal 402.
Optionally, the network measures an uplink interference level and may update 422
an interference measurement table. Data measured or computed from uplink
measurements may be entered into the interference measurement table. The
interference measurement table may include average measured interference levels
for each uplink timeslot. Within the network the error metric may be used to
update 408 an SNIR Target value.

[0064] The network also transmits 424 a beacon signal. The downlink signal
426, which includes an indication of the beacon transmit power level 428,
propagates over the radio link. Optionally, the network may broadcast the
interference measurements 430. The UE saves 432 the signalled power level,
measures the received power level and, if available, saves 434 the interference
measurements for later processing.

[0065] As 1n a closed loop scheme, a UE transmits 400 user data over the
radio link in an uplink signal 402 that contain the user data 404. The network
determines 406 an error metric of the received uplink signal. Using the error
metric, the network computes and updates 408 an SNIR Target value.

[0066] The network also measures 410 the received SNIR of the uplink signal
402. The network compares 412 the measured SNIR with the determined SNIR
Target. The network generates and transmits 414 a TPC command based on the
comparison 412. A downlink signal 416 carries the TPC command 418 over the
radio link. The UE accumulates 420 the TPC commands and uses the accumulated
TPC commands in part to set 436 the transmit power level for future uplink

transmissions 400.
-16-

3651116-2

Ex.1022 / Page 354 of 383
TESLA, INC.



IPW2-USCN207446

[0067] As 1n an open loop scheme, with the measured power level and the
signalled beacon power level, the UE may determine a path loss Popen(k). The UE
may use the saved received interference measurements I(k) to adjust the
transmission power following a pause in transmission or following a pause 1n

receipt of TPC commands. The UE may use the accumulated TPC commands

k
ZTPCI. the computed path loss Popen(k), adjustment factors ysr & frrc and

i=k—-K

optionally, adjustments based upon I(k) to set 436 a transmit power level. This
transmit power level Prx(k) may be used to set the uplink power level of
transmitted 400 user data on the uplink 402.

[0068] The downlink signal 426, which contains the power level 428 and may
contain the interference measurements 430, is broadcast in a cell. Previous UEs
using a closed loop scheme do not use measurements of the downlink received power
while monitoring the power level signalling in a beacon broadcast to set the uplink
transmission power. Similarly, previous UEs using a closed loop scheme do not
compute or do not use computations of the downlink path loss while processing TPC
commands. A previous UE simply follows the TPC commands as it is instructed to
set 1ts transmit power level. If a network instructs a known UE to increase its
transmit power by one step amount, the previous UE shall increase its power level
by one step amount.

[0069] In accordance to the present invention, a UE may receive a TPC
command instructing it to change its transmit power by one step level in a
particular direction, but the UE may actually change its transmit power level by a
different amount or in fact an amount in the opposite direction. The UE uses the
TPC only as a factor in determining whether to increase transmit power level,
decrease transmit power level or leave the transmit power level unchanged.

[0070] For example, assume a UE just transmitted a burst to a Node-B at 20
dBm over a radio link with a path loss of 110 dB. The received power at the Node-B

receiver would be -90 dBm, which is the difference between 20 dBm and a loss of
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110 dB. Next, assume the Node-B wants to receive an uplink signal from the UE at
-89 dBm. The Node-B would signal and the UE would receive a TPC command
instructing the UE to increase the uplink transmit power level by 1 dB. Also
assume that the path loss improves from the previous frame to this frame by +10
dB (e.g., from 110 dB to 100 dB).

[0071] A previous UE would transmit the next burst at +21 dBm, which 1is the
sum of the previous level (+20 dBm) and the step increase (1 dB). The transmitted
+21 dBm signal would probably reach the Node-B at -79 dBm, a signal level that is
+10 dB too great because the channel improvement was not taken into account.
[0072] In accordance with the present invention, a UE would account for the
new path loss. The previous transmit power level of +20 dBm would be decreased
by +10 dB to account for the improved channel path loss of +10 dB. The resulting
transmit power level would then be +10 dBm. The UE also accounts for the TPC
command by adjusting the transmit power level by the desired step of +1 dB,
resulting in a new transmit power level of +11 dBm, which both accounts for the
improved channel (+10 dB) and accommodates the Node-B's desire to have a
received signal with a step increase (+1 dB). The +11 dBm would reach the Node-B
at the desired level of -89 dBm if the channel pathloss estimate was accurate. As
shown in this example, the transmit power level dropped 9 dB (from +20 dBm to
+11 dBm) even though the Node-B TPC command instructed an increase of 1 dB.
[0073] Therefore, even though a UE receives a network TPC command
instructing it to step up or down its uplink transmit power by 1 dB, the UE may
actually change the transmit power level by a different amount. In fact, the UE
transmit power level may change in a direction opposite of the TPC command as
exemplified above.

[0074] During a period of inactivity on the uplink 402, TPC commands 418
may not have been received by the UE. The UE transmit power level for a
subsequent initial transmission 400 may be determined using current updates of

the open loop component. That 1s, the initial transmit power level may be
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determined based on the beacon power level 428, the measured 432 received power
level, and optionally the interference measurements 430. The open loop component
does not require feedback, thus may continue to be updated every beacon
transmission even during the uplink transmission pause.

[0075] The history stored in the TPC accumulator may be stale. In some
circumstances the history may be considered useful and is not reset. Alternatively,
the accumulated TPC history could be used to set the uplink transmit power level
but with some excess power margin added to ensure a clean start to the loop.
Alternatively, the UE may decide to discard the accumulated TPC history and to
reset it to a default or initial value. The default or initial value may optionally be
based upon a received interference measurement table 430.

[0076] The ability of the open loop component to compensate for fast fading 1s
a function of the channel speed and the delay between the beacon timeslot and the
uplink timeslots. Open loop control is often effective at pedestrian speeds as well as
at higher speeds if the uplink slots are placed close in time to the beacon. At high
mobile speeds, it is likely that power control performance will be improved if beacon
RSCP filtering is enabled at the UE. The UE is responsible for detecting whether or
not filtering should be applied to the open loop component. Automatic detection of
the channel speed may be performed by the UE in order to control the enabling of
RSCP filtering. In some embodiments of the present invention, a UE disables a
combined open loop/closed loop scheme operating in accordance with the present
invention when a UE passes a threshold value indicative of mobile speed.

[0077] Simulations have been performed to illustrate the performance
advantages of some embodiments of the present invention. The radio channel
simulated here represents an ITU indoor to outdoor and pedestrian model B
channel as described in ITU-R M.1225 Guidelines for Evaluation of Radio
Transmission Technologies for IMT-2000. The outer loop SNIR target was based
upon a 1% error rate. A residual SNIR error term observed at the base station was

monitored.
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[0078] FIGURES 5A, 5B and 5C each illustrate a simulated probability
density function of the received SNIR in the network. In each of the simulations,
approximately 10,000 received SNIR values are sampled. Simulation results for
each scenario are grouped and collected into bins. The vertical axis shows a
number of occurrences for a particular range (bin) of received SNIR values. A
sampled received SNIR value that fall within a range defined by a bin is counted as
an occurrence for that bin.

[0079] FIGURE 5A shows simulation results for a system using only an open
loop scheme. In this plot, the bin width is approximately 0.42 dB. The simulation
results show a system good at tracking fast fading in the channel, but not as able to
track the interference variations included in the simulation. These values are only
updated at the UE via signalling every 160 ms. As such, the error term shows
considerable variance at the receiver.

[0080] FIGURE 5B shows simulation results for a system using only a closed
loop scheme. In this plot, the bin width is approximately 0.48 dB. The simulation
results show a system better able to track the interference changes, but not as
able to track the path loss due to being limited in response to the TPC command
+/- 1 dB step size.

[0081] FIGURE 5C shows simulation results for a system combining aspects
of both open and closed loop schemes (as shown in FIGURE 4). In this plot, the bin
width 1s approximately 0.24 dB. The simulation results show a system able to
respond to both path loss and interference changes. Additionally, the residual
SNIR error term shows less variance. The plot shows that the variance of this
distribution is considerably reduced for the combined power control scheme.

[0082] For the above simulations (using the same fading and interference

profiles for each loop method), the following mean transmit powers were obtained:

Power Control Method Mean Transmit Power for 1%
BLER
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Open Loop: (FIGURE 2) 5.76 dB
Closed Loop: (FIGURE 3) 5.48 dB
Combined Loops: (FIGURE 4) 3.59 dB

Table 1 — Performance of Power Control Schemes

[0083] For the simulated channel and interference scenario, the combined
scheme 1s able to maintain a 1% block error rate (BLER) using 2.17 dB less power
than the open loop scheme and 1.89 dB less power than the closed loop scheme. In
a real system, this power saving may equate to greater cell coverage, higher uplink
capacity and throughput, and increased battery life. The magnitude of the gains
may change with different channel speeds, types and interference profiles but the
performance of the combined should be better than both the open loop and closed
loop schemes when used individually.

[0084] In terms of signalling overhead, the combined scheme helps to avoid a
need to signal SNIR Target and interference levels on downlink channels, and has a
similar signalling efficiency as the closed loop scheme. In some embodiments, the
signalling efficiency 1s 1 bit per update.

[0085] In a system using the combined power control scheme, a new physical
channel on the downlink may be used to carry fast allocation and scheduling
information to a user, thereby informing the UE of the uplink resources that it may
use. This new physical channel could also be used as the feedback channel for the
combined power control scheme. For example, an allocation/scheduling channel
could carry TPC commands. Alternatively, the combined scheme may be applied to
existing channel types (dedicated or shared uplink physical channels) for UTRA
TDD as well as to other TDD systems.

[0086] Some embodiments of the present invention control uplink power
levels and may be incorporated into a UE with supporting features incorporated
into a base station. For example, a Node-B or RNC may be implemented with a new
parameter, either included in a signalling command or a broadcast message, where

the new parameter instructs a UE to enable or disable the setting of uplink
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transmit power level based on both the path loss estimation and the TPC
commands. A parameter may indicate whether a UE is to use open loop power
control, closed loop power control or a combined scheme.

[0087] Some embodiments of the present invention operate with a downlink
signal including both a TPC command and an indication of the downlink transmit
power level. In these embodiments, the downlink signal provides both downlinks
416 and 430 (FIGURE 4) in one signal. A UE may receive one physical channel that
1t decodes for TPC commands, decodes for downlink power level indications, and
measures for received power levels. In these embodiments, the UE measures a
power level of a received signal, receives a TPC command, and calculates a transmit
power level based on the power level of the received signal and the TPC command.
[0088] 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.
For example, the combined uplink power control scheme described above may be
implemented a mirror image for controlling downlink power. In this case, functions
performed by the UE for a combined uplink scheme may be performed by the
network. Similarly, functions performed by the network for the combined uplink
scheme may be performed by the UE.

[0089] The figures provided are merely representational and may not be
drawn to scale. Certain proportions thereof may be exaggerated, while others may
be minimized. The figures are intended to illustrate various implementations of the
invention that can be understood and appropriately carried out by those of ordinary
skill in the art.

[0090] Therefore, it should be understood that the invention can be practiced
with modification and alteration within the spirit and scope of the appended claims.
The description 1s not intended to be exhaustive or to limit the invention to the

precise form disclosed. It should be understood that the invention can be practiced
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with modification and alteration and that the invention be limited only by the

claims and the equivalents thereof.

* * *
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CLAIMS

What is claimed is:

1. A method comprising:

transmitting, by a first network device, a first indication of a transmission
power level of the first network device so that a user equipment (UE) can determine
a pathloss;

transmitting, by the first network device to the UE, a second indication of
whether accumulation of transmit power control (TPC) commands 1s enabled;

transmitting, by the first network device on a single channel to the UE, a
TPC command and scheduling information related to a shared uplink channel;

receiving, by the first network device from the UE on the shared uplink
channel, an uplink signal; and

receiving, by a second network device from the first network device, data of

the uplink signal.

2. The method of claim 1, further comprising:
accumulating, by the UE, TPC commands if the second indication indicates
accumulation is enabled or does not accumulate TPC commands if the second

indication indicates accumulation is not enabled.

3. The method of claim 1, wherein the TPC command is a multi-level TPC

command.

4, The method of claim 1, further comprising:
setting, by the UE, uplink transmission power level of the uplink signal
based on the TPC command, a determined pathloss, and a format of the uplink

signal.

5. A wireless system comprising:
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a first network device configured to transmit a first indication of a
transmission power level of the first network device so that a user equipment (UE)
can determine a pathloss;

the first network device 1is further configured to transmit, to the UE, a second
indication of whether accumulation of transmit power control (TPC) commands is
enabled;

the first network device is further configured to transmit, on a single channel
to the UE, a TPC command and scheduling information related to a shared uplink
channel,

the first network device is further configured to receive, from the UE on the
shared uplink channel, an uplink signal; and

a second network device is configured to receive, from the first network

device, data of the uplink signal.

6. The wireless system of claim 5 further comprising:
the UE configured to accumulate TPC commands if the second indication
indicates accumulation is enabled or does not accumulate TPC commands if the

second indication indicates accumulation 1s not enabled.

7. The wireless system of claim 5, wherein the TPC command is a multi-

level TPC command.

8. The wireless system of claim 5, further comprising:
the UE 1s configured to set uplink transmission power level of the uplink
signal based on the TPC command, a determined pathloss, and a format of the

uplink signal.

9. A network device comprising:
circuitry configured to transmit a first indication of a transmission power
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level of the network device so that a user equipment (UE) can determine a pathloss;

the circuitry is further configured to transmit, to the UE, a second indication
of whether accumulation of transmit power control (TPC) commands is enabled;

the circuitry is further configured to transmit, on a single channel to the UE,
a TPC command and scheduling information related to a shared uplink channel;
and

the circuitry is further configured to receive, from the UE on the shared

uplink channel, an uplink signal.

10. The network device of claim 9 further comprising:
the circuitry is further configured to transmit, to a second network device,

data of the uplink signal.

11. The network device of claim 9, wherein the TPC command is a multi-

level TPC command.

12. A method performed by a network device, the method comprising:

transmitting, by the network device, a first indication of a transmission
power level of the network device so that a user equipment (UE) can determine a
pathloss;

transmitting, by the network device to the UE, a second indication of whether
accumulation of transmit power control (TPC) commands is enabled;

transmitting, on a single channel to the UE, a TPC command and scheduling
information related to a shared uplink channel; and

receiving, from the UE on the shared uplink channel, an uplink signal.

13. The method of claim 12 further comprising:

transmitting, to a second network device, data of the uplink signal.
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14. The method of claim 12, wherein the TPC command 1s a multi-level

TPC command.
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ABSTRACT
A first network device may transmit a first indication of a transmission
power level of the first network device so that a user equipment (UE) can determine
a pathloss. The first network device may also transmit, to the UE, a second
indication of whether accumulation of transmit power control (TPC) commands is
enabled. The first network device may also transmit, on a single channel to the UE,

a TPC command and scheduling information related to a shared uplink channel.
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