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.
15/611,309 11/20/2018 10136416 IPW2-USCN212602 7561
3624 7590 10/31/2018
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 0 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):

Martin Warwick Beale, Bristol, UNITED KINGDOM;
Intellectual Ventures Holding 81 LLC, 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

Complete and send this form, together with apphicable fee(s), to: Mail

B - FEE(S) TRANSMITTAL

Mail Stop ISSUE FEE
Commissioner for Patents

P.0. Box 1458

Alexandria, Virginia 22313-145¢

or Fax (871)-273-2885

dpprop ate All fumer COrlmp’)Rdt‘,R, > including the Patent, advance
' cled below or directed otherwise in Block 1, by
maintenance fee notifications.

n should be used for transmitting the ISSUJ};_ PEE and PUBLICATION PEE (if required). Blocks
QU

i through
and potification of maintenance fees will be mailed tu the curcer
{b) indicating a

ey) denCc, aac.res5 as
‘EE ADDRESS" for

{(a) \[K‘Llf‘/l 1g 4 new correspondence address; and/or

CURRENT CORRESPONDENCE ADI

3624 7590 071172018
VOLPE AND KOENIG, P.C.
UNITED PLAZA

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

can only be used for domestic mailings of the
Fee(s) Transmittal. This ce ate cannot be used for any other accompanying

apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mamno OF [Fansmission.

Note: A certificate of mai

Certificate of Mailing oy Transmission
ity that this Pee(s) Transmittal is being deposited with the United
5 Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted 1o the USPFTO (571) 273-2885, on the date indicated below.

Jadl

I hereby

(Depositor's name)

(Signature}

{Date}

APPLICATION NO. FILING DATE

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/611,309 06/01/2017
TITLE OF INVENTION: SENDING CONTROL

FSCN212602 7561

PW2-U

INFORMATION OVER A SHARED CHANNEL IN A WIRHLESS NETWORK

5 APPLN. TYPE ENTITY STATUS I [SSTUE FEE DUE E PUBLICATION FEE DUE ‘ PREV. PAID ISSUE FEE TOTAIL FEE(S) DUE DATEDUE
nonprovisional UNDISCOUNTED $1000 S0 $0 $1000 10/17/2018
a EXAMINER | ART UMNIT E CLASS-SUBCLASS [
ZHU, BO HUL ALVIN 2465 370-329000
1. Change of cotrespondence address ot indication of "Fee Address™ (37 2. For printing on the patent front page, list .
CFR 1.3 3) F ¢ & 1 Volpe and Koenig, P.C
; (1} The names of up to 3 registered patent attorneys
L3 Change of correspondence address {or Change of Correspon or agents OR, alfernatively,
Address form PTO/SB/122) attached. . 2
. (2) The name of a single firm (having as a m s aber a
ﬂ "Fee Address” indication (or "Fee Address” Indi ation form registered attorney or agent) and the names of up to
PTO/SB/AT; Rev 03-02 or more recent) attached. Use of a Customer 2 registered p“t‘m a-m\m‘\/\ or agents. If no pame is 3

Number is required.

listed, no name will be “)A.nted

%)

. ASSIGNEE N

PLEASE NOTE
recordation as set forth in 37 CFR 3.11. Compiletion of this form is N

{A) NAME OF ASSIGNEE
intellectual Ventures Holding 81 LLC

Please check the appropriate assignee category of categories {will not be

AME AND RESIDENCE DATA TO BE PRINTED ON 1

: Unless a1 assignee is identified below, 06 assignee data will appear on the patent.

HE PATENT (print or type)
iee is identified below, the document has beea filed for

1If an as
substitute for filing an assignment.
(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Las Vegas, NV

OT a

printed on the patent) : L tndividual 33 Corporation or other private group entity 3 Government

4a. The following fee(s) are submitted:
2% Tosue Fee
i Publication I

4 Adv

Fee (No small entity discount permitted)

e Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previomsiy paid issue fee shown above)
[ A check is enclosed.
Payment by credit card. Form PTO-2038 is attached.

b The director is ereby authorized to charge me
overpayment, to Deposit Account Number

), any deficiency. or credits any

re %u-- ed fee(s
( nclose an extra copy of this form).

. Change in Eatity Status (from status indicated above)
L3 Applicant ¢

h

ertifying micro entity statiis. See 37 CFR 1.29
bk Applicant asserting small entity status. See 37 CFR 1.27

i Applicant changing to reguiar undiscounted fee status.

\OTF Absent a valid certification of Micro Entity
fee payment in the micro entity amount will not b

Status (see forms FPTO/SB/1SA and 15B), issue
scepted at the risk of application abandonment.

plication was previcusly under micro entity status, checking this box wilf be taken
ification of foss of entitlement to micro entity status.

e taken to be a notification of loss of entitlement to small or micro

NOTI

.. This form must be sigped in accordance with 27 CER 1.31 and 1.

33, See 37 CER i.4 for signature requirements and certifications.

fHarry Vartanian/

Authorized Signarae

Date October 17, 2018

Harry Vartanian

Typed or printed pame

56,787

Registration No

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

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Doc code: Oath
Document Description: Qath or declaration filed
PTO/AIA/02 (07-13)
Approved for use through 11/30/2020. OMB 0851-0032
U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1695, no.persons are reqguired to respond to a collection of information unless it displays a valid OMB: control number.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY
OR DESIGN PATENT APPLICATION (35 U.8.C. 115(d) AND 37 CFR 1.64)

Title of | COMMUNICATING ON A SHARED CHANNEL IN A WIRELESS NETWORK

invention

This statement is directed {a:
D The attached application,
0OR

15/611,309 dedon June 1, 2017‘

@ United States application or PCT international application numbear

LEGAL NAME of inventor to whomm this substitute statement applies:

(E.g., Given Name (first:and middle (if any)) and Family Name or Surname)

Martin Warwick Beale

Residence (except for a deceased or legally incapacitated inventor):

City B ”StOi State Country

Mailing Address (except for a deceased or legally incapacitated inventor):

9 Walker Street, Kingsdown

UK

| believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention
in the application.

Bristol " BS2 8HE

City State

Country

The above-identified application was made or authorized to be made by me.

i hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine-or
imprisoriment of not mare than five (5) years, or both.

Retationship to the inventor to whom this substitute statement applies:

D Legal Representative (for deceased or legally incapacitated inventor only),

@ Assignee,

D Person to whom the inventor is under an obligation to assign,

D Person who otherwise shows a sufficient proprietary interest in the matter (petition under 37 CFR 1.46 is required), or
D Joint Inventor.

[Page 1 of 2]

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain. or retain a benefit by the pubfic 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 1 minute to
complete, inciuding 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 andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8; Department of Commerce, P.0O. Box 1450, Alexandria, VA 22313-1450. BO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

If you need assistance it completing the form, call 1-800-PT0-91239 and selest option 2.
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PTOISBIAIAGZ (07-13)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U1.3. DEPARTMENT OF COMMERCE

Linder the Paparwork Reduction Actof 1995, no persons are requirad to respond te a collection of information unless it displays & valid OMB control number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:
D Inventor i deceased,

D Inventor is under {egal incapacity,

Inventor cannot be found or reached after diligent effort, or

D inventor has refused to execute the oath or declaration under 37 CFR 1.63.
{f there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTOQ/AIA/14 or equivalent) naming the entire inventive entity has been
or is eurrently submitted.

OR

D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute
Statement Supplemental Sheet (PTO/AIA/T1 or eguivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.84(b).

WARNING:

Petitioner/applicant is cautioned to-avoid subniifting personal information in docunents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account humbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO,
petitionars/applicants showldd consider redacting such personal information from the documents before submitting them to the
USPTOQ. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referanced in @ published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

wg ,3)‘1\ Ry ; ¢ ?
i i R
Name: Tracy Lemke Date (Optional):
"J‘__',.\..--"‘“}; Lw‘\ jﬁ? { i
Signature:{ s PP e

APPLICANT NAME AND TILE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT:
{f the applicant is a juristic entity, list the applicant name and the title of the signer:

INTELLECTUAL VENTURES HOLDING 81 LLC

Applicant Name:
Title of Person Executing

This Substitute statement: AUthorized Person for INTELLECTUAL VENTURES HOLDING 81 LLC

The signer, whose title is supplied above, is authorized to act on behalf of the applicant.
Residence of the signer {unless provided in an application data sheet, PTOIAIA/M4 or equivalent):

City Seatile State WA Country U.s.
Mailing Address of the signer (unless provided in an application data sheet, PTO/AIAN4 or equivalent)
2215-B Renaissance Drive

o Las Vegas NV ,,89119 Us

State Country
Note: Use an additional PTQ/AIA/02 farm for each inventor who is deceased, legally incapacitated, cannot be found or reached
after diligent effort, or has refused fo execute the oath or declaration under 37 CFR 1.83.

[Page 2 of 2]
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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 submissian 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 wili be subject to the following routine uses:

1.

2]

The information on this form will be treated confidentially to the extent allowed undar the
Freedom of Information Act (5 U.8.C. §52) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice o determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as & routine use, in the course of
prasenting 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 o the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, fo a contractor of the
Agency having need for the information in order to perform a contract, Recipients of
information shalf be required to comply with the requirements of the Privacy Act 0f 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an international Application filted under the Patent Cooperation Treaty in

this system of records may be disclosed, as a routine usg, 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 racord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or hisfher designee, during an inspection of records conducted by G8A as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.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 (/.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
gither publication of the application pursuant to 35 U.S.C. 122(h) 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 abandaned or in which the proceedings were terminated and which application is
referenced by either a published appilication, an application open to public inspection 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:

15611309

Filing Date:

01-Jun-2017

Title of Invention:

COMMUNICATING ON A SHARED CHANNEL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Martin Warwick Beale

Filer:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN212602

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Ex.1002 / Page 6 of 165
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
UTILITY APPL ISSUE FEE 1501 1 1000 1000
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 34036196
Application Number: 15611309
International Application Number:
Confirmation Number: 7561

Title of Invention:

COMMUNICATING ON A SHARED CHANNEL IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Martin Warwick Beale

Customer Number:

3624

Filer:

Harry Vartanian/Elizabeth McGinty

Filer Authorized By:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN212602

Receipt Date: 17-0CT-2018
Filing Date: 01-JUN-2017
Time Stamp: 15:16:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000

RAM confirmation Number

101818INTEFSW15180400

Deposit Account

220493

Authorized User

Elizabeth McGinty

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)

Ex.1002 / Page 8 of 165
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
ocument .. . File Size(Byte Multi Page
Docu Document Description File Name e Size( y s/ ult . . ages
Number Message Digest | Part/.zip| (if appl.)
1621969
IPW2-USCN212602_-
1 Issue Fee Payment (PTO-85B) _Issue_Fee_Payment_- no 1
20181017.PDF 479c2d03c04dSedbbef18523f22016d269)
- eflco
Warnings:
Information:
1998002
IPW2-USCN212602_-
2 Oath or Declaration filed _Signed_Substitute_Statement no 3
_-_20180920.PDF 7cAfb3042d3b0606551e28fdbb738751e5|
4ebal
Warnings:
Information:
31998
3 Fee Worksheet (SB06) fee-info.pdf no 2
«d09895580aa5 17af4e3717a0edSeaf23051]
Warnings:
Information:
Total Files Size (in bytes){ 3651969

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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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/611,309 Beale, Martin Warwick
H“m “m “Hm H ‘“ ‘l“ o s
BO HUI A ZHU 2465
CPC - Searched*
Symbol Date Examiner
H04J3/16, 1688, 17, 24 02/04/2014 Bz
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
370 322, 326, 328-331, 335-338, 342-345, 348 08/04/2013 BZ

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes
Search Notes Date Examiner
EAST (uspgpub, uspat, usocr, jpo, epo, derwent, ibm-tdm) search BZ
udpated 02/04/2014
inventorship search 02/04/2014 BZ
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

see history print-out 09/19/2016 BZ

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20180909
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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 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.

INFORMATION DISCLOSURE

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

Application Number 15611309
Filing Date P017-06-01
First Named Inventor ‘ Beale

Art Unit | 2465

Examiner Name

‘ Bo Hui Alvin Zhu

Attorney Docket Number

| IPW2-USCN212602

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
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’| Date of cited Document )
Figures Appear
1 20050117553 A1 P005-06-02 Wang et al.

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 Apolicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
Philips Electronics NV
1 7052187 O A1l 2007-05-10 Koninkll

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

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner|
Initials™

Cite
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 humber(s),

publisher, city and/or country where published.

Ts

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BZ/

EFS Web 2.1.17
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Application Number

15611309

Filing Date

2017-06-01

INFORMATION DISCLOSURE

First Named Inventor ’ Beale

STATEMENT BY APPLICANT At Uni
nit

|2465

( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Bo Hui Alvin Zhu

Attorney Docket Number

| IPW2-USCN212602

1 EXTENDED EUROPEAN SEARCH REPORT, European Patent Application No. 17163346, dated October 18, 2017.

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

EXAMINER SIGNATURE

Examiner Signature /BO HUI A ZHU/

Date Considered ‘ 06/25/2018

*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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if

English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BZ/

EFS Web 2.1.17
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Application Number 15611309

Filing Date 2017-06-01

INFORMATION DISCLOSURE

First Named Inventor ’ Beale

STATEMENT BY APPLICANT

N Art Unit | 2465
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Bo Hui Alvin Zhu

Attorney Docket Number | IPW2-USCN212602

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 ne 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.
X 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 MHarry Vartanian/ Date (YYYY-MM-DD) 2018-05-24

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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, 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.

EFS Web 2.1.17
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

EFS Web 2.1.17
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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

[ APPLICATION NO, l FILING DATE [ FIRST NAMED INVENTOR IATTORNEY DOCKET NO.| CONFIRMATION NO. I
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602 7561
7590 08/07/2018 | EXAMINER I
VOLPE AND KOENIG, P.C. ZHU, BO HUI ALVIN
UNITED PLAZA -
30 SOUTH 17TH STREET, 18th Floor | ART UNIT [ rarsrNumBER |
PHILADELPHIA, PA 19103 2465
I NOTIFICATION DATE | DELIVERY MODE
08/07/2018 ELECTRONIC

NOTICE REQUIRING INVENTOR’S OATH OR DECLARATION

An inventor’s oath or declaration in compliance with 37 CFR 1.63 or substitute statement in compliance with 37 CFR 1.64
executed by or with respect to each inventor has not yet been submitted.

The inventor’s oath or declaration or substitute statement dated is defective. The inventor’s oath or declaration
does not comply with 37 CFR 1.63 or the substitute statement does not comply with 37 CFR 1.64 because it:

O does not include a statement that the person executing the oath or declaration or substitute statement believes the named
inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention in the application for
which the oath or declaration is being submitted.

O does not state that the application was made or was authorized to be made by the person executing the oath or declaration or
substitute statement.

O does not acknowledge that any willful false statement made in such oath or declaration or substitute statement is punishable
under section 1001 of title 18 by fine or imprisonment of not more than § years, or both.

0 does not identify the person executing the oath or declaration or substitute statement by his or her legal name.
O does not identify the application to which the oath or declaration or substitute statement is directed.
O Other:

The substitute statement dated does not comply with 37 CFR 1.64 because it:
0 does not identify the inventor with respect to whom the statement applies.

O does not identify the relationship to the non-signing inventor.

0 does not identify the circumstances permitting execution of the statement.

QO was signed by someone other than the applicant.

Q Other:

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64, executed
by or with respect to each inventor MUST be filed no later than the date on which the issue fee is paid. See 35 U.S.C.
115(f). Failure to timely comply will result in ABANDONMENT of this application. This period for reply is not extendable
under 37 CFR 1.136(a).

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch
Office of Data Management
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/611,309 06/01/2017 2465 2160 IPW2-USCN212602 8 4
CONFIRMATION NO. 7561
3624 CORRECTED FILING RECEIPT

UNITED PLAZA 000

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

Date Mailed: 08/02/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Martin Warwick Beale, Bristol, UNITED KINGDOM;
Applicant(s)

Intellectual Ventures Holding 81 LLC, Las Vegas, NV,
Assignment For Published Patent Application

Intellectual Ventures Holding 81 LLC, Las Vegas, NV

Power of Attorney: The patent practitioners associated with Customer Number 3624

Domestic Priority data as claimed by applicant
This application is a CON of 13/212,867 08/18/2011 PAT 9674818
which is a CON of 11/863,205 09/27/2007 PAT 8027291

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/08/2017
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/611,309

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

COMMUNICATING ON A SHARED CHANNEL IN A WIRELESS NETWORK
Preliminary Class

370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3

Ex.1002 / Page 18 of 165
TESLA, INC.



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

NOTICE OF ALLOWANCE AND FEE(S) DUE

3624 7590 07/17/2018 I EXAMINER |
VOLPE AND KOENIG, P.C. ZHU, BO HUI ALVIN
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor | ART UNIT PAPERNUMBER |
PHILADELPHIA, PA 19103 2465

DATE MAILED: 07/17/2018

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

15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602 7561

TITLE OF INVENTION: SENDING CONTROL INFORMATION OVER A SHARED CHANNEL 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 $1000 $0 $0 $1000 10/17/2018

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Page 1 of 3
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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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

3624 7590 0711712018 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.
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602 7561
TITLE OF INVENTION: SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS NETWORK
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 10/17/2018

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ZHU, BO HUI ALVIN 2465 370-329000
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
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "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) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 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)

| 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.

| 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 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602 7561
3624 7590 07/17/2018 I EXAMINER |
VOLPE AND KOENIG, P.C. ZHU, BO HUI ALVIN
UNITED PLAZA
30 SOUTH 17TH STREET, 18th Floor [ arrow PAPERNUMBER |
PHILADELPHIA, PA 19103 s

DATE MAILED: 07/17/2018

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 3of 3
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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.
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Associated paging indicator

The invention relates to a receiver for receiving a wireless communication
signal and a transmitter for transmitting a wireless communication signal. The invention
further relates to a mobile terminal comprising such receiver and a base station comprising
such transmitter. Finally, the invention relates to a communication system comprising such
mobile terminal and base station and to a Paging indicator signal for use with the receiver.

The field of the invention is telecommunication systems such as
WCDMA/UMTS telecommunication systems which encompasses both data and voice
telecommunication services. The invention is suitable for application in mobile terminals
such as a mobile phone or a Personal Digital Assistant or a mobile personal computer having
a wireless connection and the like.

Mobile terminals generally can be in different logical states depending on the
required mode of operation. Examples of logical states in the UTRAN of WCDMA / UMTS
are e¢.g. Idle Mode, CELL_DCH, CELL PCH, URA_ PCH as will be apparent to the person
skilled in the art. In addition, the signals for setting up and maintaining a UTRAN connection
between transmitters and receiver are transported on a multitude of transport channels such as
the Paging channel PCH for transmitting Paging Indicators and the Forward Access Channel
(CELL-FACH) for transmitting low-rate data. According to current practice, a receiver upon
receiving a Paging Indicator in an Idle Mode state, may be told to wake-up and switch to a
CELL_ FACH state to start receiving a FACH transmission. When a receiver in Idle Mode is
paged and told to switch state to CELL. FACH before receiving a FACH transmission, it has
to go through various signaling protocols with the transmitter to initiate a state transition. It
will be apparent to the skilled person in the art of telecommunications that this adds latency
to the system, which is undesirable.

It is therefore an object of the invention to provide for a receiver that reduces
the latency of the telecommunication system. This object is according to the invention
realized in that the receiver for receiving wireless communication signals from a transmitter
is arranged to operate in one of a plurality of states wherein the receiver is arranged to

perform a state transition from the current state to another state among the plurality of states

Ex.1002 / Page 32 of 165
TESLA, INC.



10

15

20

25

30

WO 2007/052187 PCT/1IB2006/053939
2

upon reception of a Paging Indicator Signal, the Paging Indicator Signal comprising an
indication of the one of the plurality of states to which the state transition is to be performed.

According to the invention it is the paging indicator signal itself that instructs
to perform the required state switch. According to another aspect of the invention, the state
transition is a direct state transition. In this context direct means that the state change is
immediate after receipt of the Paging Indicator Signal and that no additional signaling is
needed to carry out the state change. It will be apparent to the skilled person that by
eliminating signaling during each state change less latency is introduced resulting in a faster
set up. The Paging Signal Indicator is an encoded indicator that is representative of
associated characteristics of state transitions, corresponding (transport) channels and other
merged parameters. The paging Indicator Signal may assume different values, wherein a
value is to be understood in the broadest possible sense and not limited to numerical values.
The associated characteristics of a Paging Indicator Signal may, for example, encapsulate
information on the state after the required transition (which may be dependent on the state in
which the receiver is when the paging indicator signal is received) and about channels to be
received before and after. As such, the Paging Signal Indicator signal comprises an indication
of to which state the receiver has to perform a state transition.

The value that the Paging Indicator Signal can assume can either be selected
from a group of pre-configured characteristics or may be generated ad-hoc. In case of pre-
configured characteristics, the Paging Indicator Signal may for example select a value out of
a virtual matrix that is formed by state transitions versus the channels. Consequently an entry
in the virtual matrix would indicate a possible state transition and the channels that
correspond to that state. The pre-configured virtual matrix could be pre-programmed in the
system or could be generated at run-time for example during a set-up phase between
transmitter and receiver. By using the proposed scheme, considerable simplifications in the
overall system architecture can be achieved. In a telecommunication system comprising more
than one receiver, the Paging Indicator Signal may or may not be transmitted to/received by
each of the receivers or may — upon reception - be interpreted differently in accordance with
a pre-configured programming of the receiver.

In case of a state change for example from Idle Mode to CELL-FACH, the
Paging Indicator Signal can instruct the receiver to wake-up, to switch to a CELL-FACH
state and to start receiving a FACH transmission. It will be apparent to the skilled person that
the Paging Indicator Signal can also be used to enforce other receiver settings such a

selection of frequency. In this case, the Paging Indicator Signal serves as a frequency
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reselection indicator that may be used in e.g. network-assisted frequency reselection such as
for the Frequency Layer Convergence Scheme for MBMS (Multimedia Broadcast Multicast
Service), which is well known in the art. The Paging Indicator Signal could be used to define
the type of data reception such as broadcast, multicast or unicast reception. Alternatively, the
state change could even enforce the receiver to operate in several virtual states at a time.

According to another aspect of the invention the receiver is further arranged to
receive a data signal after the state transition, the data signal being of a type suited for the
reception by the receiver during the second state to which the receiver has transitioned. This
way the Paging Indicator Signal serves as a kind of a preamble carrying information of the
service availability of the data signal e.g. a broadcast data signal, which is to be received
next.

According to a further aspect of the invention the receiver is further arranged
to receive the data signal and the Paging Indicator Signal in a time-multiplexed fashion,
wherein the data signal and the paging Indicator Signal are time-multiplexed onto a single
channel. Such channel can be a logical or a physical channel. The paging information and the
data signal are still separated services from the point of view of the receiver, however they
are carried over a single channel. In typical prior art systems, once a state transition has
occurred, the MAC (layer 2) layer may indicate to a physical layer (layer 1) of the device that
a new transport channel is to be received, possibly on a different physical channel, which
demands a switch between channels and results in further delay. According to the invention
the benefit of the approach chosen is that it allows the receiver, or actually any device
comprising such receiver to listen to ¢.g. a subsequent Broadcast data transmission
immediately after having received a Paging Indicator Signal, without having to switch state
or channel, hence reducing signaling overhead and channel set-up delays thereby further
reducing the latency of the system. A further advantage is that by using a single combined
channel, instead of two independent channels, the number of channels itself can be reduced,
which is helpful in freeing up scarce resources of the wireless link between the transmitter
and the receiver. In addition, a reduction of the number of channels both logical and physical,
results in a simpler mapping of high layer (c.g. MAC) application and physical layer
parameters.

An example of a state transition according to the invention is provided below.
Assumed is that the receiver is in dormant state (Idle Mode) and that there is a combined
channel (PFACH = Paging & Forward Access Channel) for sending the Paging Indicator

Signal and broadcast data. Both the Paging Indicator Signal and the Broadcast data services
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are transmitted on the PFACH channel under a time-multiplexing scheme. The receiver is
connected to the network is in dormant state, i.e. the receiver is occasionally listening for
paging information on the PFACH channel, and the terminal is discontinuously receiving for
power saving purposes. A transmitter may transmit a specific Paging Indicator Signal to the
terminal to inform the receiver that it is to receive some Broadcast data in an upcoming
transmission scheduled on the PFACH. Upon reception of the Paging Indicator Signal the
receiver informs its internal physical layers of the upcoming changes in the transport format
and that reception should be switched to continuous mode. The receiver may then switch to a
more active state from the point of view of its internal layers, while keeping the same
connected state to the network. Having performed the necessary changes for reception of the
Broadcast information on the PFACH, the user terminal receives the Broadcast service. The
actual state transition between Paging in Idle Mode and reception of Broadcast data in
CELL_FACH no longer needs to occur as such in terms of signaling, as it is superseded by a
virtual switch that occurs within the user terminal and that is transparent to the network.
Paging and Broadcast data arc sent on the same channel and are differentiated by the use of
discontinuous reception where the user terminal listens to a simple signal at regular intervals
(Paging) and only wakes-up to listen continuously to a data service (Broadcast) if it receives
a Paging Indicator Signal.

According to another aspect of the invention the transmitter is arranged to
time-multiplex the transmission of the Paging Indicator Signals to at least one of the at least
one receivers wherein a time periodicity in the time-multiplexing of the Paging Indicator
Signals is a configurable time periodicity. As Paging Indicator Signals are time-multiplexed
to the different receivers whereas data signals such as broadcast data is sent to all user
terminals all the time, there may be a need to indicate different offsets for different receivers.
It is possible under this scheme to introduce a configurable periodicity in the time-
multiplexing of paging indicators, where the identification to a receiver of an upcoming
broadcast transmission is performed within a given time range.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. The word
“comprising” does not exclude the presence of elements or steps other than those listed in a
claim, “a” or “an” does not exclude a plurality, and a single processor or other unit may

fulfill the functions of several units recited in the claims.
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CLAIMS:

1. Receiver for receiving wireless communication signals from a transmitter,
wherein the receiver is arranged to operate in one of a plurality of states wherein the receiver
is arranged to perform a state transition from the current state to another state among the
plurality of states upon reception of a Paging Indicator Signal, the Paging Indicator Signal
comprising an indication of the one of the plurality of states to which the state transition is to

be performed.

2. Receiver according to claim 1, wherein the indication of one of the plurality of
states comprises a reference to a pre-configured set of characteristics for the state to which

the transition is to be performed.

3. Receiver according to claim 1 and 2, wherein the state transition is performed

immediately upon reception of the Paging Indicator Signal.

4. Receiver according to claims 1-3, arranged to receive a data signal after the

state transition.

5. Receiver according to claim 4, arranged to receive the data signal and the
Paging Indicator Signal in a time-multiplexed fashion, wherein the data signal and the paging

Indicator Signal are time-multiplexed onto a single channel.

6. Transmitter for transmitting wireless communication signals to at least one
receiver, the at least one receiver being arranged to operate in a plurality of states wherein,
the transmitter is arranged to transmit a Paging Indicator Signal to at least one of the at least
one receiver, the Paging Indicator Signal comprising an indication of the one of the plurality
of states to which the state transition is to be performed by at least one of the at least one

receiver.
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7. Transmitter according to claim 6, wherein the indication of one of the plurality
of states comprises a reference to a pre-configured set of characteristics for the state to which

the transition is to be performed.

8. Transmitter according to claim 6 or 7, arranged to time-multiplex the
transmission of the Paging Indicator Signals to at least one of the at least one receivers
wherein a time periodicity in the time-multiplexing of the Paging Indicator Signals is a

configurable time periodicity.

8. Transmitter according to claim 6, 7 or 8, arranged to time multiplex the
transmission of the Paging Indicator Signal and the transmission of a data signal to at least

one of the at least one receivers onto a single channel.

9. Mobile terminal comprising a receiver according to any of the claims 1-5.
10. Base station comprising at transmitter according to claims 6-8.
11. Telecommunication system comprising at least a mobile terminal according to

claim 9 and a base station according to claim 10.

12. Paging Indicator Signal for use with a receiver according to claims 1-5, the
Paging Indicator Signal comprising an indication of one of a plurality of states to which the

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

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information 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. Arecord 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. 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, 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. Arrecord 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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Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 15/611,309

REMARKS/ARGUMENTS

After the foregoing Amendment, claims 9-20 are currently pending in this
application. Claims 1-8 are canceled. New claims 9-20 are added. In the
specification, a new title and abstract are submitted herewith. New claims 9-20
are within the same scope of search and class as canceled claims 1-8. Thus,

entry is respectfully requested.

Double Patenting Rejection

Claims 1-8 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-8 of U.S. Patent No. 9,674,818. Without conceding
the propriety of the rejection, and in an effort to advance prosecution, claims 1-8 are
canceled making the rejection moot. Accordingly, withdrawal of the nonstatutory

double patenting rejection 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

-7
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Application No.: 15/611,309

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
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 9-20, is in condition for allowance and a notice to that
effect is respectfully requested.

Respectfully submitted,
Intellectual Ventures Holding 81, LL.C
By:_ /Harry Vartanian/

Harry Vartanian
Registration No. 56,787

Volpe and Koenig, P.C.

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

HV/JIMG/eam
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Application No.: 15/611,309

ABSTRACT
User equipment (UE) may receive broadcast information with bits that
indicate a respective time interval that physical shared channel resources are
utilized to signal channels. The UE may monitor the signaled channels in indicated
time intervals. The UE may determine whether signaling information for the UE is

present based on an identification of the UE.
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Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 15/611,309

Amendments to the Specification:

Please change the title to:

SENDING-CONTROLINEFORMATION-OVER COMMUNICATING ON A
SHARED CHANNEL IN A WIRELESS NETWORK

Please substitute the Abstract with the following new Abstract:
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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.-8. (Canceled)
9. (New) A user equipment (UE) comprising:

a receiver, the receiver configured to receive broadcast information
including a plurality of bits, wherein each of the plurality of bits indicates a
respective time interval that physical shared channel resources are utilized to
signal channels; and

a processor, the processor communicatively coupled to the receiver and
configured to monitor the signaled channels in indicated time intervals, to
determine whether signaling information for the UE is present based on an
identification of the UE, and to process the signaling information in response to the

determination that signaling information for the UE is present.

10. (New) The UE of claim 9, wherein the respective time interval or each
indicated time interval is part of a shared frame that is allocated by a network

device.

11. (New) The UE of claim 9, wherein the broadcast information is

received on a broadcast channel.

5048899-1
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Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 15/611,309

12.  (New) The UE of claim 9, wherein the respective time interval or each

indicated time interval is two or more timeslots.

13. (New) The UE claim 9, wherein the UE powers down radio circuitry

outside of the indicated time intervals.

14. (New) The UE of claim 9, wherein the identification of the UE is

assigned by a network device to decode the signaling information.

15. (New) A method performed by a user equipment (UE), the method

comprising:

receiving, by the UE, broadcast information including a plurality of bits,
wherein each of the plurality of bits indicates a respective time interval that
physical shared channel resources are utilized to signal channels;

monitoring, by the UE, the signaled channels in indicated time intervals;

determining, by the UE, whether signaling information for the UE is
present based on an identification of the UE; and

processing, by the UE, the signaling information in response to the

determination that signaling information for the UE is present.
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16. (New) The method of claim 15, wherein the respective time interval or
each indicated time interval is part of a shared frame that is allocated by a network

device.

17.  (New) The method of claim 15, wherein the broadcast information is

received on a broadcast channel.

18. (New) The method of claim 15, wherein the respective time interval or

each indicated time interval i1s two or more timeslots.

19. (New) The method claim 15, wherein the UE powers down radio circuitry

outside of the indicated time intervals.

20. (New) The method of claim 15, wherein the identification of the UE is

assigned by a network device to decode the signaling information.
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earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)IX] Responsive to communication(s) filed on 06/01/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X Claim(s) 1-8is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-8is/are rejected.

8)[1 Claim(s) _____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspio.qov.

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

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.
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1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) Iz Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other:
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Application/Control Number: 15/611,309 Page 2
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1. The present application is being examined under the pre-AlA first to invent
provisions.

DETAILED ACTION

Double Patenting

2. 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 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 Viogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); 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 nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See

MPEP § 717.02 for applications subject to examination under the first inventor to file
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provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

3. Claims 1-8 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-8 of U.S. Patent No. 9,674,818. Although the claims at issue
are not identical, they are not patentably distinct from each other because: 1) Claim 1 of
the current application merely broaden the scope of claim 1 of Patent No. 9,674,818 by
changing the feature of sending indictor bits on a broadcast channel to broadcasting
indicator bits. 2) Claim 3 of the current application is essentially identical to claim 3 of
the Patent No. 9,674,818 except that it recites channelization code instead of
channelization code resource. 3) Claim 5 of the current application merely broaden the
scope of claim 3 of Patent No. 9,674,818 by changing the feature of sending by the

Node B to a UE indictor bits on a broadcast channel to broadcasting to a UE indicator
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bits. 4) Claim 7 of the current application broadens the scope of claim 3 of the Patent
No. 9,674,818 by changing receiving by the UE on a broadcast channel indicator bits to

receiving on a broadcast channel indicator bits.

Allowable Subject Matter

4, Claims 1-8 are allowed.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BO HUI A. ZHU whose telephone number is (571)270-
1086. The examiner can normally be reached on Mon-Fri 10am-7pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Banks Marsha can be reached on (571)2727905. 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.

/BO HUI A ZHU/
Primary Examiner, Art Unit 2465
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7 Non-Final Rejection issued by USPTO, dated September 30, 2010 for 11/863,205.

8 Notice of Allowance issued by USPTO, dated June 13, 2011 for 11/863,205.

9 Intemational Search Report, PCT Application No. PCT/EP2008/062177, dated March 4, 2009.
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INFORMATION DISCLOSURE

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

Application Number 15611309

Filing Date 2017-06-01

First Named Inventor | Martin W. Beale

Art Unit | 2414

Examiner Name | Not Yet Known

Attorney Docket Number |IPW2-USCN212602

10 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated July 9, 2015,

11 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated August 8, 2013.
12 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated May 22, 2014.
13 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated March 21, 2016.

14 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated December 17, 2014.
15 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated February 10, 2014.

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

EXAMINER SIGNATURE

Examiner Signature /BO HUI A ZHU/ Date Considered |

11/27/2017

*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. % Applicant is to place a check mark here if|

English language translation is attached.
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Application Number 15611309

Filing Date 2017-06-01

INFORMATION DISCLOSURE

First Named Inventor | Martin W. Beale

STATEMENT BY APPLICANT

N Art Unit | 2414
( Not for submission under 37 CFR 1.99)

Examiner Name | Not Yet Known

Attorney Docket Number |IPW2-USCN212602

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 fHarry Vartanian/ Date (YYYY-MM-DD) 2017-06-22

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 cbtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 53532a). 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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

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

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/611,309 06/01/2017 2414 2160 IPW2-USCN212602 8 4
CONFIRMATION NO. 7561
3624 UPDATED FILING RECEIPT

UNITED PLAZA O

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

Date Mailed: 10/16/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Martin Warwick Beale, Bristol, UNITED KINGDOM;
Applicant(s)

Intellectual Ventures Holding 81 LLC, Las Vegas, NV,
Assignment For Published Patent Application

Intellectual Ventures Holding 81 LLC, Las Vegas, NV

Power of Attorney: The patent practitioners associated with Customer Number 3624

Domestic Priority data as claimed by applicant
This application is a CON of 13/212,867 08/18/2011 PAT 9674818
which is a CON of 11/863,205 09/27/2007 PAT 8027291

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/08/2017
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/611,309

Projected Publication Date: 01/25/2018
Non-Publication Request: No

Early Publication Request: No
Title

SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS NETWORK
Preliminary Class

370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602
CONFIRMATION NO. 7561
3624 INFORMAL NOTICE

VOLPE AND KOENIG, P.C.

UNITED PLAZA R LA
000000094744

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

A

38

Date Mailed: 10/16/2017

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Martin Warwick Beale

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.

/lphan/

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/611,309
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
R, N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
AU N/A N/A N/A N/A 720
TOTAL CLAIMS ]
(37 CFR 1.16()) 8 minus 20= OR [x 80 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 4 minus 3 = 1 X 420 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
> 37 CF(:H 16(i)) Minus X OR X
% Independent * Minus | *** =
| wrcrrR16n) X OR |x
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = X
S| @ CF?H.IB(H) OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Martin Warwick Beale

Application No.: 15/611,309

Confirmation No.: 7561

Filed: June 1, 2017

For: SENDING CONTROL INFORMATION
OVER A SHARED CHANNEL IN A

WIRELESS NETWORK
Group: 2414

Examiner: not yet known

Our File: IPW2-USCN212602
Date: October 12, 2017

COMMUNICATION IN RESPONSE TO
NOTICE TO FILE MISSING PART

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In response to the Notice to File Missing Parts of Non-Provisional Application

mailed from the Office on June 15, 2017, the following are enclosed:

1. Filing fee of $280;
2. Search fee of $600;

3. Examination fee of $720;

4. Additional independent claim fee of $420;

5. Surcharge of $140;

4906020-1
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Applicant: Intellectual Ventures Holding 81 LL.C
Application No.: 15/611,309

6. Two-month Extension of Time fee of $600; and
7. A copy of the Notice to File Missing Parts of Non-Provisional

Application.

All fees are being paid by credit card via EFS payment. Please charge any fee
deficiencies or credit any overpayments to Deposit Account No. 22-0493.
An early action on the merits is respectfully requested.
Respectfully submitted,
Intellectual Ventures Holding 81 LL.C
By /Harry Vartanian/
Harry Vartanian

Registration No. 56,787
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009

HV/eam

4906020-1 9.
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. 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.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | IPW2-USCN212602

Application Number Filed

15/611,309 June 1, 2017

Fer SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS NETWORK

Art Unit Examiner

2414 Not yet known

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

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 600
D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[:l Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

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

The Director has already been authorized to charge fees in this application to a Deposit Account.

MO OO O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 22-0493

Payment made via EFS-Web.

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

| am the

|:| applicant.

attorney or agent of record. Registration number 56787

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Harry Vartanian/ October 12, 2017

Signature Date
Harry Vartanian 215-568-6400
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.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. Arrecord 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. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information 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. Arecord 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. 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, 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. Arrecord 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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602
CONFIRMATION NO. 7561
3624 FORMALITIES LETTER
VOLPE AND KOENIG, P.C.
UNITED PLAZA R TR0
000000091953778

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

Date Mailed: 06/15/2017

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.

* The application search fee must be submitted.

* The application examination fee must be submitted.

« Additional claim fees of $ 420 as an undiscounted entity, including any required multiple dependent claim fee,
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
« submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

« $ 280 basic filing fee.

+ $ 140 surcharge.

+ $ 600 search fee.

« $ 720 examination fee.

« $ 420 for 1 independent claims over 3.

page 1 of 2

Ex.1002 / Page 85 of 165
TESLA, INC.



« $( 0) previous unapplied payment amount.
+$2160 TOTAL FEE BALANCE DUE.

ltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

* A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Martin Warwick Beale

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/amanalac/

page 2 of 2
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Electronic Patent Application Fee Transmittal

Application Number:

15611309

Filing Date:

01-Jun-2017

Title of Invention:

SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS

NETWORK

First Named Inventor/Applicant Name:

Martin Warwick Beale

Filer:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN212602

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 420 420
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140
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Description Fee Code Quantity Amount Suz-;g(t:)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 2 months with $0 paid 1252 1 600 600
Miscellaneous:
Total in USD ($) 2760
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Electronic Acknowledgement Receipt

EFS ID: 30640937
Application Number: 15611309
International Application Number:
Confirmation Number: 7561

Title of Invention:

SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS

NETWORK

First Named Inventor/Applicant Name:

Martin Warwick Beale

Customer Number:

3624

Filer:

Harry Vartanian/Elizabeth McGinty

Filer Authorized By:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN212602

Receipt Date: 12-0CT-2017
Filing Date: 01-JUN-2017
Time Stamp: 16:37:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2760

RAM confirmation Number

101317INTEFSW16392100

Deposit Account

220493

Authorized User

Elizabeth McGinty

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
. .. . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
67154
. IPW2-USCN212602_-
1 AppllcaFnt ResI;?Qns;to‘Pre-Exam _Response_to_Notice_to_File_| no 2
ormalities Notice Missing_Parts_-_20171012.PDF| ebe7b2ca0136913178dc1d68ad6dade2161
- - 865b4
Warnings:
Information:
163321
IPW2-USCN212602_-
2 Extension of Time _Extension_of Time_- no 2
_20171012.PDF 13¢74c5d18d4acf6eaB0960cc305¢757f69k)
Warnings:
Information:
92581
IPW2-USCN212602_-
3 Miscellaneous Incoming Letter _Notice_to_File_Missing_Parts no 2
_-_20170615.PDF aa2a885c7cbacaeddf3dd96ef9032f62dd09|
Warnings:
Information:
40835
4 Fee Worksheet (SB06) fee-info.pdf no 2
9ffdc425cfe2db4155ecc6f7 1abefoccf73812)
Warnings:
Information:
Total Files Size (in bytes)1 363891
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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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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 15611309
Filing Date P017-06-01
First Named Inventor ||Vlar1in W. Beale
Art Unit | 2414
Examiner Name | Not Yet Known

Attorney Docket Number

| IPW2-USCN212602

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 Code? of cited Document )
Figures Appear
1 £504827 B1 PO03-01-07 Kuo et al. * corresponds to JP 2000-201196
2 7088697 B1 P006-08-08 Benz et al. * corresponds to JP 2002-532987
3 5111865 A PO00-08-29 Butler et al.
4 8493909 B2 P013-07-23 Choi
5 B446849 B2 P313-05-21 Damnjanovic et al.
6 7072329 B2 PO06-07-04 Willars et al.
7 7113496 B2 P006-09-26 Koo et al.
8 7318187 B2 PO08-01-08 \ayanos et al.

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

Add

EFS Web 2.1.17

Ex.1002 / Page 92 of 165
TESLA, INC.



INFORMATION DISCLOSURE

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

Application Number 15611309
Filing Date 2017-06-01
First Named Inventor | Martin W. Beale
Art Unit | 2414
Examiner Name | Not Yet Known

Attorney Docket Number

| IPW2-USCN212602

U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
ik Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20080188220 A1 P008-08-07 PiGirolamo et al.
2 0130028234 A1 P313-01-31 DiGirolamo et al.
3 0050105502 A1 P005-05-19 Kim et al.
4 0050135320 A1 P005-06-23 Tiedemann et al.
5 20070042786 A1 PO07-02-22 Chillariga et al.
6 0080014969 A1 po08-01-17 | aroia et al.
7 20080186936 A1 P008-08-27 Chun et al.
8 0080311926 A1 P008-12-18 Fischer et al.
9 0090207774 A1 P009-08-20 | ce et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number

15611309

Filing Date

2017-06-01

First Named Inventor | Martin W. Beale

Art Unit

|2414

Examiner Name

| Not Yet Known

Attorney Docket Number

| IPW2-USCN212602

10

20100234032

A1

P010-09-16

Chun et al.

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] Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 1243579 P A2 1999-09-07 Fujitsu Ltd.
2 000201196 P A2 2000-07-18 |_ucent Technologies Inc.
Siemens
3 P002532987 P T2 2002-10-02 hktiengesellschaft
4 |hseosos CN B [201201-11 |[Siemens AG " English abstract
provided.
5  |hosesr2 CN A [199407-13 |frechnophone Ltd. English abstract
provided.
Siemens
6 005034542 WO Al 2005-04-14 hktiengesellschaft
7 P005101879 Wwo A1l 2005-10-27  |JPWireless, Inc.
8 P260245 GB A1l 1993-04-07 Technophone Limited
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number 15611309

Filing Date 2017-06-01

First Named Inventor | Martin W. Beale

Art Unit | 2414

Examiner Name | Not Yet Known

Attorney Docket Number |IPW2-USCN212602

NON-PATENT LITERATURE DOCUMENTS Remove

Examiner,
Initials™

Cite
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 humber(s),
publisher, city and/or country where published.

Ts

DFFICE ACTION, Japanese Patent Application No. 2010-526245, dated January 15, 2013.

ITHIRD GENERATION PARTNERSHIP PROJECT, “Technical Specification Group Radio Access Network; High Speed

2 Downlink Packet Access (HSDPA); Overall description; Stage 2 (Release 6),” 3GPP TS 25.308 V6.4 .0, March 2007.

3 ITHIRD GENERATION PARTNERSHIP PROJECT, “Technical Specification Group Radio Access Network; High Speed
PDownlink Packet Access (HSDPA); Overall description; Stage 2 (Release 7),” 3GPP TS 25.308 V7.3.0, June 2007.

4 NOKIA, "Analysis of HSDPA in CELL_FACH State,” R1-062884, 3GPP TSG-RAN WG1 Meeting #46bis, Seoul, South
Korea, October 9-13, 2006.
ITHIRD GENERATION PARTNERSHIP PROJECT, "Technical Specification Group Radio Access Network; Physical

5 [Channels and Mapping of Transport Channels onto Physical Channels (TDD) (Release 6)," 3GPP TS 25.221 v6.4.0,
June 2005.

6 ITHIRD GENERATION PARTNERSHIP PROJECT, "Technical Specification Group Services and System Aspects;
Multimedia Broadcast/Multicast Service; Stage 1 (Release 8)," 3GPP TS 22.146 v8.3.0, June 2007.

7 Non-Final Rejection issued by USPTQO, dated September 30, 2010 for 11/863,205.

8 Notice of Allowance issued by USPTO, dated June 13, 2011 for 11/863,205.

9 International Search Report, PCT Application No. PCT/EP2008/062177, dated March 4, 2009.

EFS Web 2.1.17
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Application Number 15611309
Filing Date 2017-06-01

INFORMATION DISCLOSURE

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

First Named Inventor | Martin W. Beale
Art Unit | 2414

Examiner Name | Not Yet Known

Attorney Docket Number |IPW2-USCN212602

10 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated July 9, 2015.

11 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated August 8, 2013.

12 NON-FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated May 22, 2014.

13 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated March 21, 2016.

14 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated December 17, 2014.

15 FINAL REJECTION, U.S. Patent Application No. 13/212,867, dated February 10, 2014.

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 net 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 S01.04. 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 if|
English language translation is attached.

EFS Web 2.1.17
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Application Number 15611309

Filing Date 2017-06-01

INFORMATION DISCLOSURE

First Named Inventor | Martin W. Beale

STATEMENT BY APPLICANT

. Art Unit | 2414
( Not for submission under 37 CFR 1.99)

Examiner Name | Not Yet Known

Attorney Docket Number |IPW2-USCN212602

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 MHarry Vartanian/ Date (YYYY-MM-DD) 2017-06-22
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.

EFS Web 2.1.17
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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/aor 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.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he 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
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

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

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 29574403
Application Number: 15611309
International Application Number:
Confirmation Number: 7561

Title of Invention:

SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS

NETWORK

First Named Inventor/Applicant Name:

Martin Warwick Beale

Customer Number:

3624

Filer:

Harry Vartanian/Carey Kulp

Filer Authorized By:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN212602

Receipt Date: 22-JUN-2017
Filing Date: 01-JUN-2017
Time Stamp: 13:42:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)
1116309
Information Disclosure Statement (IDS)
7
1 Form (SB08) SB08.pdf no
72%ece6af3b9f51801f5bf890bd576c2a31b)|
9d2e

Warnings:
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Information:
258499
) Other Reference-Patent/App/Search FR_21014.pdf no 3
documents
1f77a380f353f5e6c86f5f13e7389bac69948)
b8
Warnings:
Information:
213865
3 Other Reference-Patent/App/Search FR_32116.pdf no 6
documents
8694acd4729e24ff819e389f8dcec096dS68]
Warnings:
Information:
322102
4 Other Reference-Patent/App/Search FR_121714.pdf no 9
documents
90e3e6bb1214e39ddd929de41c9838a197|
8c2840
Warnings:
Information:
270524
5 Other Reference-Patent/App/Search NFR_7915.pdf no 3
documents
b0d6cb54f0d 1996995 caB5a4 2ee63cca 1
38c5d
Warnings:
Information:
230613
6 Other Reference-Patent/App/Search NFR_8813.pdf no 7
documents
ba959bef1c92e7fa29d50b8bfe221241be8a)
ffo3
Warnings:
Information:
239360
7 Other Reference-Patent/App/Search NFR_52214.pdf no 7
documents
6ab06f5461e4d063275457aadd 043315980
foded
Warnings:
Information:
Total Files Size (in bytes)1 2651272
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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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/611,309 06/01/2017 Martin Warwick Beale IPW2-USCN212602
CONFIRMATION NO. 7561
3624 FORMALITIES LETTER
VOLPE AND KOENIG, P.C.
UNITED PLAZA R TR0
000000091953778

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

Date Mailed: 06/15/2017

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.

* The application search fee must be submitted.

* The application examination fee must be submitted.

« Additional claim fees of $ 420 as an undiscounted entity, including any required multiple dependent claim fee,
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
« submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

« $ 280 basic filing fee.

+ $ 140 surcharge.

+ $ 600 search fee.

« $ 720 examination fee.

« $ 420 for 1 independent claims over 3.

page 1 of 2
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« $( 0) previous unapplied payment amount.
+$2160 TOTAL FEE BALANCE DUE.

ltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

* A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Martin Warwick Beale

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

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.

/amanalac/

page 2 of 2
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/611,309
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
R, N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
AU N/A N/A N/A N/A 720
TOTAL CLAIMS ]
(37 CFR 1.16()) 8 minus 20= OR [x 80 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 4 minus 3 = 1 X 420 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
> 37 CF(:H 16(i)) Minus X OR X
% Independent * Minus | *** =
| wrcrrR16n) X OR |x
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = X
S| @ CF?H.IB(H) OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/611,309 06/01/2017 2414 0.00 IPW2-USCN212602 8 4
CONFIRMATION NO. 7561
3624 FILING RECEIPT

UNITED PLAZA O S

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

Date Mailed: 06/15/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Martin Warwick Beale, Bristol, UNITED KINGDOM;
Applicant(s)

Intellectual Ventures Holding 81 LLC, Las Vegas, NV,
Assignment For Published Patent Application

Intellectual Ventures Holding 81 LLC, Las Vegas, NV

Power of Attorney: The patent practitioners associated with Customer Number 3624

Domestic Priority data as claimed by applicant
This application is a CON of 13/212,867 08/18/2011 PAT 9674818
which is a CON of 11/863,205 09/27/2007 PAT 8027291

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/08/2017
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/611,309

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS NETWORK
Preliminary Class

370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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RENAKMARO{HT12)

Approvad for use through 113072014, (}Mb D&,
0.8, Patent and Trademark Qffice; U.8. DEPARTMENT QF !ZOMMERCE
Underthe Papenvark Reduction Act of 1895, no persans are required to respond fo a collection of information unless i disglays @ valid TMB control number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powars of altoroey given in the application identified in the attached statement urder
37 CFR 3.73(s).

| herehy appoint:

I x| Practitionars associated with the Customer Namibar: 3 gg @
OR

i1 Practitionen(s) named below (if more than ten patent practiioners are to b named, then a customer number must be used):

Ragistration Regtatration
Name me o
ame Numbar Nama Nuniber
Az aitorneyis) or agent(s) to reprassnt the undersigned before the United Siates Patert and Trademark Qffice (USPTQ) in conneaction with

any and «if patent applications assigned galy to tha undersigned according

X i the USPTO 335!
attached to this form I accardance with 37 GFR 373

nrpent racords or assigament documents

Fleass change the corresgondsnce address for the application identified in the attached staternent under 37 CFR 3.73{(0) to:

,Tne address associated with Customer Mumsber:

‘| | 3624

LR
Fismyar
d Ingtividuat Name
Addrss
Sty State Zip
Country Telephone Email

Assignes Namae and Address:

inteflectual Ventures Holding 81 LLG
7251 W Lake Mead Blvd

Ste 200

Las Vegas, NV 88128

A copy of this form, together with a statement under 37 CFR 3.73{c} {Form PTOISBIRS or gquivalent) is reguired to be
fiied in sach spplication In which this form is used. The siatement under 7 CFR 3.73(c) may be completed by one of
the praciitivnsrs appointed in this form, and must identify the application in which this Powar of Attarney is to be fifad,

SIGNATURE of Assigher of Record
The ndividunl whose gigaature and titde s supphied below is autherized to 36t on behalf of the sssignee

Signahire Date
Name Tra’cyie& ke Telaphone
Title Authorized Person for Intellectual Ventures Holding 81 LLC

This gollzntion of Wisrrmation ssxequ‘ms by 27 CFR 1.33, 1 32 and 123,71 na infuriation o re to obtain or refain a benefit hy the &
by e US PTQ 10 process) an applicadss. Cnnﬁd 122 e 7K 1Y and 114 This collection §
compete, i , prepsiing ¢ H viomn o the UERTO it vary deg ng upnt
commsnts an padnt of timg you r\,qu-r»- go complete i Hgestinns for yedus s b : higf infanmating Office

[ERY] k‘me.xmno 2 Cffice, ULS, Departmarnt of Commarce, PO, Box 1450, Alexandda, VA 22313 xé"P DQ NvT BERD FEES OR COMPLETED ”(}RMS
THTHES ADDRERS. TOh Sommitsaioner for Fatents, B.Q, Box 1450, Alexandria, VA 223131450,

it fis {snd
10 {ake 3 miputas (o
nadividual osse. Any

ant

i you reed assistange ire complating the form, nalt 1-300-FTO-8789 and select option &
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DECLARATION REGARDING AUTHORITY TO SIGN
ON BEHALF OF A LEGAL ENTITY
37 CF.R 3731

L Tracy Lemke (whose title is supplied below), bereby dectare that | am authorized to sign documents on
hehalf of Intellectual Ventures Holding 81 LLC

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 of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Intellectual Ventures Holding 81 LLC

Applicant’/Patent Owner:

Application No./Patent No.: Filed/Issue Date: June 1,2017

Titled: SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A WIRELESS NETWORK
Intellectual Ventures Holding 81 LLC . g 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. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] 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.

D 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. |:| 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. |:| 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. |:| 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: Martin Warwick Beale To: IPWireless, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 026878 , Frame 0200 , or for which a copy thereof is attached.
> From: IPWireless, Inc. To: Northrop Grumman Information Technology, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 028069 , Frame 0942 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 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 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.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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 of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: Northrop Grumman Information Technology, Inc. 1. IPWireless, Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 026878 , Frame 0336 , or for which a copy thereof is attached.

4. From: |PWireless, Inc. To: Wireless Technology Solutions LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 028067 , Frame 0467 , or for which a copy thereof is attached.

5 From: Wireless Technology Solutions LLC To: IPWireless, Inc.

The document was recorded in the United States Patent and Trademark Office at

Roel 027910 0649

, Frame , or for which a copy thereof is attached.

6. From: |PWireless, Inc. To: Intellectual Ventures Holding 81 LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 028175 , Frame 0388 , 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/ June 1, 2017
Signature Date

Harry Vartanian 56,787

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) 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. 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 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. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
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SENDING CONTROL INFORMATION OVER A SHARED CHANNEL IN A
WIRELESS NETWORK

CROSS REFERENCE TO RELATED APPLICATION(S)
[0001] This application is a continuation of U.S. Patent Application Serial No.
13/212,867, filed August 18, 2011, which is a continuation of U.S. Patent
Application Serial No. 11/863,205, filed September 27, 2007, which issued as U.S.
Patent No. 8,027,291 on September 2 7, 2011, which are incorporated by reference
as if fully set forth.

FIELD OF THE INVENTION
[0002] The field of the invention relates, in general, to a method and
apparatus for transmitting transport channels over a physical channel of a cellular
communication system. In particular, but not exclusively, the field of the invention
relates to allocating channel resources within a physical channel of a cellular

communication system.

BACKGROUND OF THE INVENTION

[0003] Known cellular communication systems, such as a Universal Mobile
Telecommunications System (UMTS) Radio Access Network (UTRAN),
standardised by the 3rd Generation Partnership Project (3GPP), typically consist of
a set of radio network controllers (RNCs), Node B, also known as Node-Bs, and
mobile stations (MSs), also known as User Equipment (UEs). FIG. 1 illustrates an
example of a known network topology for part of such a cellular communication
system 100.

[0004] The RNCs 105 provide a connection with, for example, a Media
Gateway (mot shown), which acts as a translation unit between, in this case, the
UMTS network and, for example, a Public Switched Telephone Network (PSTN).
The RNC 105 also performs some of the higher layer processing for the UMTS

4708089-1
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network, performing functions, such as, setting up and managing radio bearers,
radio resource management, supporting mobility, controlling initial access of UEs to
the communication system, radio link control (RLC), etc.

[0005] The Node Bs 110 typically perform lower layer processing for the
network, performing such functions as Medium Access Control (MAC), formatting
blocks of data for transmission and physically transmitting transport blocks to UEs.
[0006] As can be seen in FIG. 1, Node Bs 110 are connected to an RNC 105 via
an interface (Iub) 115. This interface between a Node B 110 and an RNC 105 may
be a leased line, for example provided by a fixed line telecommunications provider, a
microwave link, an Ethernet cable or some other form of communication link. The
Node Bs are connected wirelessly to the UEs 120.

[0007] In order to conserve battery life, when a UE 120 is not involved in
active connections, it is known for the UE 120 to go into an idle state, whereby the
UE powers down its radio frequency circuitry (RF). When a UE 120 is in the idle
state, it is important to allow the Node B to initiate a connection to the UE 120, for
example when there is an in-coming call for the UE 120.

[0008] In order to achieve this, it is known for a UE 120 to periodically power
up its radio circuitry in order to monitor specific channels in order to determine
whether it is required to establish a connection with the network. UMTS provides
two services with which a Node B is able to indicate to a specific UE 120 that it is
required to establish a connection with the network. One is termed a Paging
CHannel (PCH) and the other is termed a Forward Access CHannel (FACH).
Details of these and other services are provided in 3GPP TS 25 221 (Universal
Mobile Telecommunications System (UMTS); Physical channels and mapping of
transport channels onto physical channels (TDD)) and other documents referenced
therein.

[0009] The PCH is a downlink transport channel that is used to carry control
information to a UE when the network does not know the specific location of the

UE, i.e. the specific Node B to which the UE is attached.
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[0010] In the known art, the PCH comprises two blocks: the Paging Indicator
CHannel (PICH) and the PCH itself. The PICH comprises multiple indicator bits.
Each UE is associated with one of the indicator bits within the PICH. Accordingly,
when the UE is paged by the network using the PCH, the network sets the relevant
indicator bit in the PICH. When in the idle state, the UE periodically decodes the
PICH to see if the indicator bit with which it is associated has been set. If the
relevant indicator has been set, the UE then reads the PCH.

[0011] Each UE has a unique identifier (UE-ID). When the network pages a
UE, as previously mentioned, the network sets the relevant indicator within the
PICH for that UE, and transmits the UE-ID for the UE being paged, and the
relevant message within the PCH. In this manner, since more than one UE may be
associated with an indicator bit in the PICH, the UE-ID enables a UE to determine
whether the message is intended for that UE or not. If the PCH contains the UE-ID
for the UE, the UE then reads the message, and performs the required actions.
Thus, in the known art, the indicator bits are used in a paging channel to inform
the UE whether it needs to turn its radio on for reading the PCH (i.e. as a battery
saving mode).

[0012] The UMTS standard dictates that the PCH (and PICH) are always
transmitted at a reference power level.

[0013] In a wireless communications system, the communication medium 1is
divided into units of resource. A unit of resource can be a single code (e.g. UMTS
FDD), a plurality of codes, a set of codes and timeslots (e.g. UMTS TDD), a set of
timeslots (e.g. a TDD system) or a set of tones, tones and symbols or tones, symbols
and timeslots (e.g. an OFDM system).

[0014] The FACH is a downlink transport channel that is used to carry
control information to a UE when the system knows the location cell of the UE, e.g.
the specific Node B to which the UE is attached. The FACH allows short messages
to be sent from the Node B to the UE. These short messages are typically control
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type messages that are used, for example, to allocate physical resources to the UE,
set up dedicated physical channels, etc.

[0015] The FACH is transmitted on a set of physical resources that are pre-
defined and broadcast by the Node B on a Broadcast CHannel (BCH). The FACH is
controlled by the RNC, which defines the codes and timeslots that are reserved for
FACH transmissions. The RNC also reserves an amount of power headroom for the
transmission of the FACH. When the FACH is transmitted, the RNC defines the
power with which the FACH must be transmitted by the Node B. Power headroom
is the amount of power that the RNC reserves for allocation of FACH resources. The
power that is not reserved for ‘power headroom’ is allocated to the Node B to do with
as it sees fit (for example scheduling HS-DSCH resource into). Thus, when the RNC
allocates power headroom, it informs the Node B that the Node B cannot allocate
that power headroom, as the power headroom is reserved by the RNC for the RNC
to allocate resource into.

[0016] Unlike the PCH (and PICH), the FACH is not required to always be
transmitted, and typically is only used when a message is required to be sent to a
UE.

[0017] FIG. 2 illustrates a high level signal flow example 200 of an
implementation for FACH transmissions. An RNC sends a NODE B SETUP’
message to a Node B, instructing the Node B to reserve a certain set of codes and
timeslots for FACH transmissions. This message may also reserve power headroom
for use by the RNC. In UMTS, the ‘NODE B SETUP’ message for configuring the
FACH transport channel is the ‘COMMON TRANSPORT CHANNEL SETUP’
message, sent to the Node B over the Iub interface 115.

[0018] The Node B 110 then periodically transmits a ‘SYSTEM
INFORMATION’ message 210 on the Broadcast CHannel (BCH). This SYSTEM
INFORMATION message 210 informs UEs of the physical resources used for FACH
transmissions, such as the codes and timeslots in a Code Division Multiple Access

(CDMA) system or the sub-carriers and timeslots in an Orthogonal Frequency-
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Division Multiplexing (OFDM) system. The SYSTEM INFORMATION message 210
typically also contains other broadcast information relevant to that cell, such as the
network identity etc.

[0019] A UE 120 1s able to receive the SYSTEM INFORMATION message
210, and configure its FACH decoding function based on the information contained
within the SYSTEM INFORMATION message 210.

[0020] When the RNC 105 needs to send a message to a UE 120 using the
FACH, the RNC sends a ‘SEND FACH’ message 215 to the Node B. In UMTS, the
‘SEND FACH’ message is carried using FACH frame protocol (FACH FP) messages
over the ITub interface 115. The SEND FACH message 215 defines the specific code
and timeslot to be used for the FACH transmission 220 from the Node B 110 to the
UE 120, as well as the power level to be applied to the FACH transmission, the
message contents and the identity of the UE (the UE-ID) that are to be included in
the FACH transmission. The Node B 110 subsequently transmits the FACH
message 220 to the UE 120, as defined by the RNC 105 in the SEND FACH
message 215.

[0021] The UE 120 decodes the FACH 220 every frame, according to the
definition of the FACH provided within the SYSTEM INFORMATION message 210.
If the UE-ID in the FACH message 220 matches the identity that has been assigned
to the UE 120, the UE 120 acts on the message contents in the FACH 220.

[0022] FIG. 3 illustrates an example of a known assignment of physical
resources 300 for a single Time Division Duplex (TDD) system, and shows that one
timeslot per frame is assigned for FACH usage. As previously mentioned, the
physical resources 300 for the FACH are pre-assigned by the RNC 105, in the
NODE B SETUP message 205, and cannot be reused by other channels. Even when
the FACH is lightly used, for example when most UEs are in a connected state,
receiving data traffic on a traffic channel, indicated as a High Speed Downlink
Shared Channel (HS-DSCH) 305 in FIG. 3, the FACH timeslot 310 is still required

to be reserved.
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[0023] As will be appreciated by a skilled artisan, the fact that the FACH
timeslot 310 is required to be reserved, particularly during light use of the FACH, is
an inefficient use of physical resources. Consequently, the inventor of the present
invention has recognised and appreciated that it is desirable for the timeslot 310
assigned to the FACH to be able to be used for other purposes when it is not
required for the transmission of FACH messages. For the example illustrated in
FIG. 3, the traffic channel resources, namely the HS-DSCH resources 305, comprise
seven timeslots. If the timeslot 310 reserved for FACH transmissions could be
utilised for a traffic channel during periods when no FACH transmissions were
required to be sent, the traffic channel resources could be increased from seven
timeslots to eight timeslots. This would increase the traffic channel resources by
fourteen percent (14%) during those periods.

[0024] A known solution for the reuse of the FACH timeslot is for the traffic
channel resources, which for the example illustrated in FIG. 3 is in the form of the
HS-DSCH 305, to be used for the transmission of FACH messages. In this case, the
information that would have been transmitted on the FACH transport channel is
instead transmitted on the HS-DSCH transport channel. In this solution the Node
B 110, as opposed to the RNC 105, controls the FACH, and the FACH timeslot of
FIG. 3 becomes an HS-DSCH timeslot. In this manner, in the example of FIG. 3, the
HS-DSCH 305 always comprises eight timeslots, as opposed to seven.

[0025] The HS-DSCH 305 is a shared channel that is controlled by the Node B
110. The content of the HS-DSCH 305 is allocated via Shared Control CHannels for
the HS-DSCH (HS-SCCH) 315, which is a downlink physical channel that carries
higher layer control information for the HS-DSCH.

[0026] The HS-SCCH 315 contains a UE-ID relating to the UE 120 for which
content within the HS-DSCH 305 is intended. The UE-ID ensures that only that UE
120 for which the content of the HS-DSCH 305 is intended decodes the HS-SCCH
315 successfully. The HS-SCCH 315 also instructs the UE of those codes and
timeslots that are allocated to it for the HS-DSCH 305 transmission allocated to it,
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and the coding and modulation of the HS-DSCH 305, e.g. code rate and modulation
order, such as quadrature phase shift keying (QPSK), 16-QAM (Quadrature
Amplitude Modulation), etc. Having decoded the HS-SCCH 315, the UE 120 is able
to decode relevant timeslot(s) of the HS-DSCH 305 using the information contained
within the HS-SCCH 315, and retrieve the relevant content.

[0027] When the HS-DSCH 305 is used to transmit the FACH, the codes and
timeslots that are used for the HS-SCCH 315, as well as a FACH-ID are broadcast
by the Node B, for example within the SYSTEM INFORMATION message 210
illustrated in FIG. 2. UEs that are required to monitor the FACH subsequently
attempt to decode the HS-SCCH 315 using the FACH-ID. If a UE 120 is successful
in decoding the HS-SCCH 315 using the FACH-ID, a FACH message is present
within the HS-DSCH 315.

[0028] Having decoded the HS-SCCH 315 using the FACH-ID, the UE 120
then decodes the relevant part of the HS-DSCH 305 as allocated by the HS-SCCH
315, and using the information provided within the HS-SCCH 315.

[0029] The UE-ID of the relevant UE 120 is included with the HS-DSCH 305.
If this matches the UE-ID of the UE 120 decoding the HS-DSCH 305, the UE 120
acts on the FACH message contents in the HS-DSCH 305.

[0030] When a FACH message is to be sent to a UE 120, the RNC 105
requests the Node B 110 to send a FACH to a UE 120 with a certain message. The
Node B 110 then schedules the transmission of the FACH message in the HS-DSCH
305, along with any traffic data that is to be sent in the HS-DSCH 305. The Node B
110 chooses the codes and timeslots that are to be used for the HS-DSCH 305
carrying the FACH message, as well as the coding and modulation to be applied to
the HS-DSCH 305. The Node B then transmits an HS-SCCH 315 that allocates the
codes and timeslots on the HS-DSCH 305 for the FACH message, along with the
coding and modulation used, and encodes the HS-SCCH 315 using the FACH-ID.
[0031] When there are no requests from the RNC 105 for the Node B 110 to
transmit a FACH message, the Node B is able to use all of the HS-DSCH 305
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resource for traffic data. In this manner, physical resources are used more
efficiently, and in particular physical resources are not permanently assigned for
transmitting FACH messages, in particular when no, or few, FACH messages are
required to be transmitted.

[0032] However, a problem with this known technique for reusing the FACH
timeslot is that it requires the use of the HS-SCCH 315 and the HS-DSCH 305
channels for transmitting FACH messages, as opposed to just a FACH channel, and
as such carries a penalty in terms of power consumption.

[0033] FACH messages may be transmitted to a UE 120 when the UE is in an
idle state (or alternatively in a connected state). Accordingly, the Node B 110 is
unaware of the state of the transmission path between itself and the UE 120. As a
result, normal power control is ineffective since the Node B 110 has no information
with which to make an informed decision on the appropriate power level to use.
Consequently, the power requirements must initially depend on the number of bits
to be transmitted, and the coding rate, without explicit knowledge of the path loss
between the UE and Node B.

[0034] A number of bits transmitted on the HS-SCCH 315 is comparable to a
number of bits that are transmitted on a traditional FACH, in the order of 60 bits
(57 bits for a 3.84 Mcps TDD HS-SCCH). The exact number of bits to be transmitted
on the FACH depends on the particular implementation. The power requirements
for HS-SCCH 315 and FACH at the start of a connection are therefore substantially
the same, due to the similar number of bits to be carried on each channel, for
example approximately 33% of the Node B transmit power.

[0035] A problem with this known technique for reusing the FACH timeslot is
that both the HS-SSCH 315 and the HS-DSCH 305 must be used in order to
transmit a FACH message, each requiring approximately 33% of the Node B
transmit power, albeit in different timeslots. This is in contrast to the traditional

method of transmitting FACH messages, where using the dedicated FACH timeslot
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only required the one timeslot. Thus, the known technique for reusing the FACH
timeslot requires an additional timeslot at 33% of the Node B transmit power.

[0036] A skilled artisan will appreciate that, although the reuse of the FACH
timeslot by mapping the FACH onto HS-DSCH resources provides a considerable
improvement in the use of the physical resources, this increase in the power

requirements is undesirable.

SUMMARY OF THE INVENTION
[0037] Accordingly, the invention seeks to mitigate, alleviate or eliminate one
or more of the abovementioned disadvantages, singly or in any combination.
[0038] According to a first aspect of the invention, there is provided a cellular
communication network node comprising a transmitter operably coupled to signal
processing logic and arranged to transmit at least one direct signalling channel
indicator bit generated by the signal processing logic. The signal processing logic is
arranged, upon receipt of a message to be transmitted, to set at least one direct
signalling channel indicator bit to indicate that a direct signalling channel is active
in at least one unit of resource. The signal processing logic is further arranged to
reallocate the at least one unit of resource for use by at least one other channel
when no message is required to be transmitted.
[0039] Thus, embodiments of the invention may allow improved use of the
communication resource in the communication system, for example by allowing
physical resource to be dynamically switched between different channel types.
[0040] According to an optional feature of the invention, the signal processing
logic may be arranged to generate direct signalling channel resource information
comprising a description of the physical resources and transport formats applied to
the direct signalling channel(s). Thus, embodiments of the invention may allow the
physical resources of the direct signalling channel to be transmitted relatively

infrequently to all UEs. Thus, in this manner, a reduction in the signalling load is
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provided, as compared to the classic case where the physical resources for the direct
signalling channel are sent whenever the direct signalling channel is allocated.
[0041] According to an optional feature of the invention, the signal processing
logic may be arranged, upon receipt of a message to be transmitted, to set the at
least one direct signalling channel indicator bit in a first frame, and to transmit the
message in a second frame. For example, the second frame may be a next
consecutive frame to the first frame. Thus, embodiments of the invention may allow
the UE to have a longer time to process the indicator bit, thereby allowing the UE
complexity to be reduced and/or to allow the UE to turn its receiver off in the time
during which the direct signalling channel is transmitted.

[0042] According to an optional feature of the invention, the signal processing
logic may allocate a plurality of direct signalling channels to at least one unit of
resource. Thus, embodiments of the invention may allow the system to operate with
a reduced number of direct signalling channel indicator bits. The bits that are freed
up on the indicator channel may then be used for other indication purposes (e.g.
paging or E-DCH ACK/NACK signalling).

[0043] According to an optional feature of the invention, the signal processing
logic may generate a single direct signalling channel indicator bit for transmission,
or a plurality of direct signalling channel indicator bits, one for each direct
signalling channel, or a number of indicator bits for transmission, where each
indicator bit corresponds to a plurality of direct signalling channels. Thus,
embodiments of the invention may allow for finer granularity control of the
allocated direct signalling channel, for example the network may allocate some of
the resource as direct signalling channel instead of either allocating all or none of
the resource. This allows for more targeted allocation of resource to direct signalling
channels and traffic channels (e.g. HS-DSCH).

[0044] According to an optional feature of the invention, the signal processing
logic may be arranged to allocate a plurality of direct signalling channels to a

plurality of units of resource. Thus, embodiments of the invention may allow a

-10-
4708089-1

Ex.1002 / Page 132 of 165
TESLA, INC.



IPW2-USCN212602

single indicator bit to control more than one direct signalling channel, thus either
allowing more direct signalling channels (when the number of indicator bits that
can be sent are constrained) or reduced usage of the indicator bits.

[0045] According to an optional feature of the invention, the signal processing
logic, upon receipt of at least one message to be transmitted, may be arranged to re-
allocate at least one unit of resource not required for transmitting the one or more
message, for use by at least one channel other than the direct signalling channel.
Thus, embodiments of the invention may allow better usage of the resource, for
example some of the resource may be assigned to the direct signalling channel and
some of the resource may be reassigned to the other channel when it is not needed
for the direct signalling channel. Furthermore, the usage of the resource may be
more tailored to the traffic profile, if the direct signalling channel is not greatly
required, but there is a lot of traffic on the traffic channel.

[0046] According to an optional feature of the invention, the at least one
direct signalling channel may be a Forward Access Channel(s) (FACH) within a
Universal Mobile Telecommunications System (UMTS) network. For example, the
at least one direct signalling channel unit of resource may be re-allocated for use by
a High Speed Downlink Shared CHannel (HS-DSCH). Thus, embodiments of the
invention may allow direct applicability to an application. In this case, for example,
under-utilised FACH resource may be transferred to HS-DSCH resource, thus
increasing the potential throughput of HS-DSCH.

[0047] According to an optional feature of the invention, the signal processing
logic may generate the at least one direct signalling channel indicator bit within a
Broadcast CHannel (BCH) for broadcast. For example, the signal processing logic
may locate the at least one direct signalling channel indicator bit within a
Transport Format Combination Indicator (TFCI) type field within the BCH.
Furthermore, according to an optional feature of the invention, the signal
processing logic may generate the direct signalling channel indicator bit(s) as part

of a data portion of the BCH for broadcast. Thus, embodiments of the invention may

-11-
4708089-1

Ex.1002 / Page 133 of 165
TESLA, INC.



IPW2-USCN212602

allow transmission directly on the broadcast channel, thereby removing a need for a
separate indicator channel. Alternatively, when an indicator channel naturally
exists (e.g. PICH or E-HICH), the paging or E-DCH acknowledgement capacity of
those indicator channels is not reduced, as direct signalling channel indicator bits
do not replace indicator bits that might be required for the other functions, such as
PICH or E-HICH.

[0048] According to an optional feature of the invention, the signal processing
logic may generate the at least one direct signalling channel indicator bit within a
dedicated direct signalling channel indicator channel or within a dedicated paging
indicator channel or within a E-DCH Hybrid ARQ Indicator CHannel (E-HICH) of a
Universal Mobile Telecommunications System (UMTS) network. Thus,
embodiments of the invention may allow a reduction in usage of the broadcast
channel. In this manner, an indicator channel may also be more lightly coded (than
a broadcast channel), thereby allowing for lower power/lower complexity decoding of
the indicator channel (compared to a case where the indicator bits are sent on the
broadcast channel).

[0049] In accordance with a second aspect of the invention there is provided a
method for transmitting transport channels over a physical channel of a cellular
communication system. The method comprises determining whether at least one
message is to be transmitted. If it is determined that at least one message is
required to be transmitted, scheduling the at least one message for transmission in
at least one unit of resource allocated to at least one direct signalling channel, and
setting at least one direct signalling channel indicator bit for transmission. If it is
determined that no message is to be transmitted, re-allocating at least one unit of
resource allocated for use by the at least one direct signalling channel for use by at
least one channel other than the direct signalling channel. Thus, embodiments of
the invention may provide a more flexible usage of resources, for example direct
signalling channel resource that is under-utilised may be re-assigned to other (e.g.

traffic) channels.
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[0050] In accordance with a third aspect of the invention there is provided a
computer program product comprising program code for signalling in a wireless
communication system from a network element to a wireless communication unit.
The computer program product comprising program code for setting, upon receipt of
a message to be transmitted, at least one direct signalling channel indicator bit. The
program code further comprises code for transmitting a message in at least one unit
of resource allocated for use as a direct signalling channel, and re-allocating the at
least one unit of resource allocated to the direct signalling channel for use by at
least one other channel when no message is required to be transmitted. Thus,
embodiments of the invention may allow the system to run on general purpose
hardware, thus reducing cost.

[0051] In accordance with a fourth aspect of the invention there is provided a
wireless communication unit arranged to receive a signalling message allocating a
first set of resources in a wireless communication system from a cellular
communication network node. The wireless communication unit further comprises
logic for receiving a at least one direct signalling channel indicator bit on a
communication channel, the at least one direct signalling channel indicator bit
allocating a direct signalling channel. The wireless communication unit further
comprises logic for modifying the wireless communication unit's first set of
resources in response to a status of the at least one direct signalling channel
indicator bit.

[0052] In the existing 3GPP system, for example, whenever any resource is
applied to FACH, resources in the FACH slot and HS-DSCH resources cannot easily
be allocated to the same UE, since the amount of resource in the FACH slot and HS-
DSCH slot differ and existing signalling restrictions mean that the same amount of
physical resource has to be allocated in each timeslot. Thus, embodiments of the
invention address this limitation and may allow the system to allocate more

resource to a UE.
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[0053] In this manner, in contrast to normal 3GPP operation where the same
number of codes has to be allocated to a wireless communication unit in all of the
timeslots that it is allocated due to signalling restrictions, the wireless
communication unit is signalled whether FACH is active. Advantageously, the
wireless communication unit is able to use this indication to modify, for example,
the HS-DSCH resource allocation, as the wireless communication unit knows that if
the FACH indicator bit was set then any HS-DSCH resources that are common to
FACH resources in the FACH timeslot must be allocated to FACH and not to HS-
DSCH.

[0054] In accordance with a fifth aspect of the invention there is provided a
method for resource allocation in a wireless communication system by a wireless
communication unit. The method employed by the wireless communication unit
comprises receiving by a wireless communication unit a signalling message
allocating a first set of resources in a wireless communication system via at least
one direct signalling channel indicator bit on a communication channel, the at least
one direct signalling channel indicator bit allocating a direct signalling channel; and
modifying the wireless communication unit's first set of resources in response to a
status of the at least one direct signalling channel indicator bit.

[0055] These and other aspects, features and advantages of the invention will

be apparent from, and elucidated with reference to, the embodiments described

hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS
[0056] FIG. 1 shows an example of a known network topology for part of a
cellular
[0057] FIG. 2 shows a high level example of a known implementation for
FACH channel transmissions.
[0058] FIG. 3 shows an example of a known assignment of physical resources.

-14-

4708089-1

Ex.1002 / Page 136 of 165
TESLA, INC.



IPW2-USCN212602

[0059] Embodiments of the invention will now be described, by way of
example only, with reference to the accompanying drawing(s), in which:

[0060] FIG. 4 shows part of a cellular communication system in accordance
with embodiments of the invention.

[0061] FIG. 5 and FIG. 6 show an example of resource allocation in
accordance with embodiments of the invention.

[0062] FIG. 7 shows an example of resource allocation in accordance with
embodiments of the invention.

[0063] FIG. 8 shows an example of resource allocation in accordance with
embodiments of the invention.

[0064] FIG. 9 shows an example of resource allocation in accordance with
embodiments of the invention.

[0065] FIG. 10 shows a flowchart of a method for transmitting transport
channels over a physical channel of a cellular communication system in accordance
with embodiments of the invention.

[0066] FIG. 11 shows a flowchart of a method for transmitting transport
channels over a physical channel of a cellular communication system in accordance
with embodiments of the invention.

[0067] FIG. 12 illustrates a typical computing system that may be employed
to implement processing functionality in accordance with embodiments of the

invention.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0068] The following embodiments of the invention will be described in a
context of a Forward Access Channel (FACH) provided as part of a Universal Mobile
Telecommunications System (UMTS) communication network, as defined in 3GPP
TS 22.146 and 3GPP TS 25.221 and other documents referenced therein. However,
it will be appreciated by a skilled artisan that the inventive concept described

herein may be applied to any direct signalling channel, such as a paging channel,
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an allocation channel such as HS-SCCH or applied to alternative comparable
services.

[0069] The following embodiments of the invention will be described in a
context of timeslots, for example with respect to a TDD implementation, but the
inventive concept is equally applicable to any communication ‘unit of resource’, for
example for non-TDD implementations. Thus, hereinafter the term timeslot in a
TDD context encompasses any communication ‘unit of resource’ outside of a TDD
domain.

[0070] In one embodiment of the invention, in contrast to the known art
where the indicator bits are used in a paging channel to inform the UE whether it
needs to turn its radio on for reading the PCH (@i.e. as a battery saving mode), the
indicator bits are used to inform the UE whether it should be reading the resources
‘reserved’ for FACH as a FACH channel, or whether it should be ignoring those
resources (for example when they are being used for another channel such as HS-
DSCH).

[0071] Referring now to FIG. 4, there is illustrated a part of a cellular
communication network 400 according to embodiments of the invention. The
cellular communication network 400 comprises a communication network node,
which for the illustrated embodiment is in a form of a Node B (NODE B) 410,
operably coupled to a radio network controller (RNC) 420, for example by way of a
leased line provided by a fixed line telecommunications provider, a microwave link,
an Ethernet cable or some other form of communication link. The RNC 420 may be
further operably coupled to, for example, a Media Gateway (not shown).

[0072] The Node B 410 comprises signal processing logic 440 arranged to
transmit one or more indicator bits, for example on a broadcast channel. The signal
processing logic 440 is further arranged, upon receipt of a FACH message to be
transmitted, for example from the RNC 420, to set at least one of the one or more
indicator bits and to transmit the FACH message in at least one of one or more

timeslots allocated for use by one or more FACH channels. The signal processing
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logic 440 is still further arranged to reallocate the one or more timeslots allocated to
the one or more FACH channels, for use by one or more channels other than the one
or more FACH channels, when no FACH messages are required to be transmitted.
[0073] The RNC 420 may, for example by way of a ‘NODE B SETUP’ message
(e.g. ‘COMMON TRANSPORT CHANNEL SETUP’ in UMTS), instruct the Node B
410 those timeslot(s) that is/are to be allocated to the FACH channel(s), along with
a set of channelisation codes that is reserved for the FACH channel(s) (codes used to
separate the different channels that may be present on a certain frequency in a
Code Division Multiple Access (CDMA) system), power headroom reserved for the
RNC, etc. In a context of a 3GPP system, the generic expressions of ‘NODE B
SETUP" and ‘SEND FACH’ message may be referred to, for example, as ‘COMMON
TRANSPORT CHANNEL SETUP’ and ‘FACH frame protocol’.

[0074] Accordingly, the Node B 410 may comprise a memory element 450, in
which the Node B 410 stores the settings provided by the RNC 420.
[0075] Alternatively, the Node B 410 may define which timeslot(s) are to be

allocated to the FACH channel, along with a set of channelisation codes that are
reserved for the FACH channel(s), power assigned to Node B FACH transmissions
etc. The Node B may then inform the RNC of these definitions.

[0076] The signal processing logic 440 of the Node B 410 is arranged to
transmit, upon receipt of a FACH message transmitted from the RNC 420, the one
or more indicator bits within, for example, the broadcast channel. In this manner,
by monitoring the channel carrying indicator bits, e.g. the broadcast channel, the
UE 430 is able to determine whether there is a FACH message. If there is no
indicator bit set, the UE 430 is able to power down its radio circuitry until the next
time the channel carrying indicator bits is scheduled to be transmitted. If there is a
FACH message, the UE 430 is able to read the contents of the FACH channel, and
determine whether, or not, the message is intended for itself, as described in greater

detail below.
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[0077] Referring now to FIG. 5, there is illustrated an example of resource
allocation in accordance with embodiments of the invention, where a FACH
message is required to be transmitted. In particular, FIG. 5 illustrates a plurality of
timeslots 510 within a 3.84 Mcps TDD UMTS frame.

[0078] The plurality of timeslots 510 are allocated to transport channels,
which for the illustrated embodiments may comprise a Broadcast CHannel (BCH)
525, a High Speed Downlink Shared Channel (HS-DSCH) 505, a Shared Control
Channel for the HS-DSCH (HS-SCCH) 515, and a Forward Access CHannel (FACH)
520. In embodiments of the invention, one timeslot also carries (what will
hereinafter be referred to as) an INdicator Channel INCH) 521, carrying indicator
bits. FIG. 5 is labeled in terms of transport channels, but the skilled artisan will
appreciate that transport channels are mapped to physical channels before
transmission and that for the transport channels illustrated there is a one-to-one
mapping between transport channel and physical channel. A skilled artisan will
also appreciate that the timings between channels as shown in FIG. 5, and
subsequent figures, are illustrative and may vary in an actual implementation of
the invention.

[0079] Furthermore, the indicator bits may be sent on any channel used to
send indicator bits, which may exist on a same timeslot as the BCH (but can also or
alternatively exist on a timeslot other than that occupied by the broadcast channel
(BCH)). For example, such indicator bits may take over some of the indicators that
are used on other indicator channels (for example some of the E-HICH indicator bits
would not be used for E-HICH purposes (e.g. acknowledging uplink transmissions),
but would be used for transmission of FACH indicator bits instead).

[0080] Furthermore, the indicator bits may be either broadcast to all UEs in a
cell, or transmitted to a targeted group of one or more UEs in a cell. For example,
the targeted group of UEs may be a group of UEs with a particular capability or
may be a group of UEs geographically located close to the Node B. An example
method of targeting a group of UEs would be to mask the indicator bits with a
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scrambling code that is known to a group of UEs or to transmit the indicator bits at
a power level such that only that group of UEs is able to receive the indicator bits
reliably.

[0081] As previously mentioned, the FACH is a downlink transport channel
that is used to carry control information to a UE. The FACH allows short messages
to be sent from the network to the UE. These short messages are typically control
type messages that are used, for example, to allocate physical resources to the UE,
set up dedicated physical channels, etc. In particular, the FACH provides a service
for a network to communicate with UEs, without having to set up dedicated
physical resources.

[0082] As previously mentioned, with respect to FIG. 4, the RNC 420 may
instruct the Node B 410 those timeslot resources that are to be reserved for the
FACH, for example by way of a ‘NODE B SETUP’ message, along with the
channelisation codes and transport formats to be applied to the FACH.
Furthermore, when the network needs to send a FACH message to a UE, for
example UE 430 of FIG. 4, the RNC 420 sends a message, for example a ‘SEND
FACH’ message, to the Node B 410 comprising the content of the message, and the
identity of the UE 430, such as a UE-ID for which the message is intended. The
RNC 420 may also define other criteria such as the specific timeslot resources to be
used (from those reserved), specific channelisation codes to be used, etc.
Alternatively, the choice of timeslot resources, channelisation codes, etc. may be left
to the Node B 410, and as such the Node B 410 schedules the transmission of FACH
messages within the, or each, FACH channel 520.

[0083] The BCH is a downlink transport channel that is used to broadcast
system and cell specific information. In particular, the NODE B 410 may use the
BCH 525 to transmit resource information relating to common channels (where a
common channel is a channel that a plurality of UEs are meant to decode, in
contrast to a dedicated physical channel, which is meant to be decoded by a specific

UE). The resource information may comprise descriptions of channelisation codes
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for common physical channels, timeslot resource allocations, and formats for
transport channels such as coding and modulation.

[0084] For the illustrated embodiments, the INCH 521 further comprises one
or more indicator bits, at least one of which comprises a FACH indicator bit 522. In
this manner, the resource information on BCH further comprises description of the
at least one indicator bit within the INCH 521.

[0085] The FACH indicator bit is used to indicate whether a FACH channel to
which it relates is ‘active’. Thus, for the embodiments illustrated in FIG. 5, the
FACH indicator bit 522 is used to indicate whether the FACH is ‘active’.

[0086] When the NODE B 410 is required to send a FACH message, for
example having received a SEND FACH message from the RNC 420, the NODE B
410 sets the FACH indicator bit 522, as illustrated in FIG. 5. The NODE B 410 also
transmits the FACH message within the FACH timeslot, along with the identity of
the UE, for example the UE-ID, for which the message is intended.

[0087] In this manner, a UE 430 attached to the NODE B 410, is able to
determine whether there is a FACH message by monitoring the INCH 521, and in
particular by reading the FACH indicator bit 522. Upon reading a set FACH
indicator bit, the UE 430 determines that the NODE B 430 is transmitting a FACH
message, and using the resource information being transmitted in the BCH 525, is
able to decode the FACH message. If the identity of the UE 430 matches the
identity transmitted within the FACH message, the UE 430 acts on the message
content.

[0088] Referring now to FIG. 6 there is illustrated the resource allocation of
FIG. 5, where no FACH message is required to be transmitted. As the NODE B 410
has no FACH message to transmit, the FACH indicator bit 522 in the INCH 521 is
not set. In this manner, a UE 420 attached to the NODE B 410, for example UE
430, is able to determine that the NODE B 110 is not transmitting a FACH
message, by reading the FACH indicator bit 522, and accordingly the UE does not
attempt to decode HS-DSCH resource as FACH. This may allow the UE to conserve
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battery power and avoids the UE incorrectly decoding HS-DSCH as FACH, thus
improving reliability of the FACH transmission.

[0089] As will be appreciated by a skilled artisan, since the NODE B 410 is
not transmitting a FACH message, the timeslot allocated to the FACH 520 is free.
Therefore, in accordance with embodiments of the invention, the NODE B 410 is
arranged to reallocate the FACH timeslot 520 for use by a channel other than the
FACH, when no FACH message is required to be transmitted.

[0090] For the illustrated embodiments, the FACH timeslot 520 is reallocated
for use by the HS-DSCH 505. The HS-DSCH 505 is a shared channel, the content
and physical resources of which are allocated via the HS-SCCH 515, which is a
downlink physical channel that carries control information for the HS-DSCH 505. A
skilled artisan will appreciate that, although the HS-SCCH 515 is illustrated herein
as occupying an entire timeslot, the HS-SCCH 515 may be multiplexed with other
channels.

[0091] As previously mentioned, when the NODE B 410 is not transmitting a
FACH message, it reallocates the FACH timeslot 520 for use by another channel,
which for the illustrated embodiments is the HS-DSCH 505.

[0092] In this manner, when a FACH message is not being transmitted, the
resources available to the HS-DSCH 505 can be expanded from, for the illustrated
embodiments, seven timeslots to eight, an increase of approximately 14%. Thus,
embodiments of the invention provide a more efficient use of physical resources, as
compared with traditional techniques for providing services, such as that of FACH
in traditional cellular communication systems.

[0093] Furthermore, unlike for the known solution for reusing the FACH
timeslot described above, as the HS-DSCH 505 and HS-SCCH 515 are not used for
transmitting FACH messages, these two channels do not each require a significant
proportion (e.g. approximately 33%) of the Node B transmit power when a FACH
message 1s to be transmitted. Rather, only the FACH, when a FACH message is

being transmitted, requires 33% of the Node B transmit power.
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[0094] Thus, an embodiment of the invention may provide an advantage of a
more efficient use of physical resources, whilst substantially avoiding an increase in
power requirements.

[0095] For the embodiments illustrated in FIG. 5 and FIG. 6, the FACH
indicator bit 522 is illustrated as indicating 523 a state of the FACH within the
same frame. A skilled artisan will appreciate that, for some UE implementations,
this may not be feasible due to the processing requirements this would place on the
UE.

[0096] Referring now to FIG. 7, there is illustrated an example of resource
allocation in accordance with embodiments of the invention. In the same way as for
the embodiments illustrated in FIG. 5 and FIG. 6, timeslots 710 within a frame are
allocated to a BCH 725, HS-DSCH 705, HS-SCCH 715, FACH 720, INCH 721, etc.
[0097] For the embodiments illustrated in FIG. 7, the INCH 721 comprises a
plurality of indicator bits, one of which, for the illustrated embodiments, is in the
form of a FACH indicator bit 722, which indicates the state of the FACH 720 in a
subsequent frame of the physical channel. For the illustrated embodiments, the
FACH indicator bit 722 in frame ‘n’ indicates 723 the state of the FACH 720 within
the next consecutive frame, frame ‘n+1’. Thus, in FIG. 7, the FACH indicator bit 722
in frame ‘n’ is set, and thereby indicates that the FACH 720 is active in frame n+1’.
In this manner, the processing requirements placed on a UE 430 are reduced, since
the UE 430 is provided more time in which to prepare to decode the FACH 720 if
the FACH 720 is active. As illustrated, the HS-SCCH 715 may also relate 716 to the
HS-DSCH 705 in the next consecutive frame.

[0098] Referring now to FIG. 8, there is illustrated an example of resource
allocation in accordance with embodiments of the invention. For the embodiments
illustrated in FIGS. 5 to 7, a single FACH indicator bit is used to indicate a state of
a single FACH, and the FACH is allocated an entire timeslot within the physical
channel. A skilled artisan will appreciate that a NODE B may be arranged to

-29.
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provide more than one FACH, and that the plurality of FACHs may be allocated to
one or more timeslots.

[0099] For the embodiments illustrated in FIG. 8, four FACH channels are
allocated to a single timeslot, and the FACH indicator bit 822 indicates 823 whether
at least one of the FACH channels i1s active. In this manner, if the NODE B is
required to transmit one or more FACH messages, the NODE B sets the FACH
indicator bit 822, and transmits the one or more FACH messages in one or more
FACH channels 820 within the allocated timeslot. In this manner, a UE is able to
determine whether a FACH message is to be transmitted by reading the FACH
indicator bit 822 in the INCH 821. If the FACH indicator bit 822 is set, the UE then
decodes the FACH timeslot and reads each of the four FACH channels therein to
determine whether the one or more transmitted FACH messages are intended for
itself.

[00100] If the NODE B is not required to transmit a FACH message, the
NODE B sets the FACH indicator bit 822 to ‘inactive’, and reallocates the FACH
timeslot for use by another transport channel, for example the HS-DSCH 805.
[00101] Referring now to FIG. 9, there is illustrated an example of resource
allocation in accordance with embodiments of the invention. As in the embodiment
illustrated in FIG. 8, four FACH channels are allocated to a single timeslot.
However, for the embodiments illustrated in FIG. 9, the INCH 921 comprises a
plurality of FACH indicator bits 922. For the illustrated embodiments, the INCH
921 comprises four FACH indicator bits 922, each FACH indicator bit 922 relating
to one of the FACH channels 920.

[00102] In this manner, when the NODE B receives one or more FACH
messages to be transmitted, the NODE B schedules transmission of the one or more
FACH messages in one or more of the FACH channels 920, and sets one or more of
the FACH indicator bits 922, to indicate those FACH channels 920 that are active.
[00103] [0102] Thus, FIG. 9 illustrates a case where the NODE B is required to
transmit two FACH messages. Accordingly, the NODE B has set two of the FACH
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indicator bits 922, and transmits the FACH messages within the two corresponding
FACH channels 920. As will be appreciated by a skilled artisan, for the
embodiments illustrated in FIG. 9, only two out of four of the FACH channels 920
within the FACH timeslot are used. Accordingly, and in accordance with an
embodiment of the invention, the NODE B re-allocates the timeslot resource for
those FACH channels not required for transmitting FACH messages, for use by
another transport channel, such as the HS-DSCH 905. In this manner, even when
the NODE B is required to transmit FACH messages, free resource within the
FACH allocated timeslot may be reused for other channels.

[00104] In the embodiments shown in FIG. 9, where a timeslot is partially used
by FACH, a UE that is allocated HS-DSCH may advantageously modify its resource
allocation based on the status of the FACH indicator bit. For example, if the UE is
allocated all eight timeslots and all sixteen codes on HS-DSCH 905, and the FACH
indicator bit is set, the UE may understand that in the FACH timeslot 920 it is
actually allocated a reduced number of HS-DSCH codes. This is in contrast to the
existing operation in 3GPP, where the same number of codes has to be allocated to a
UE in all of the timeslots that it is allocated, due to signalling restrictions.
However, in accordance with embodiments of the invention, the UE is signaled
whether the FACH is active. Advantageously, the UE is able to use this indication
to modify the HS-DSCH resource allocation (as the UE understands that if the
FACH indicator bit was set, then the UE cannot be allocated all of the resource in
the FACH timeslot as that resource is allocated elsewhere as FACH).

[00105] For the various embodiments illustrated and described herein, a single
timeslot has been allocated for FACH channels. However, a skilled artisan will
appreciate that more than one timeslot may be allocated for FACH channels.
Accordingly, and in accordance with an embodiment of the invention, where more
than one timeslot is allocated for FACH channels, the one or more timeslots may,
individually or collectively, and as a whole or partly, be re-allocated for use by other

channels when not required for the transmission of FACH messages.
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[00106] Referring now to FIG. 10, there is illustrated a flow chart 1000 of a
method for transmitting transport channels over a physical channel of a cellular
communication system in accordance with embodiments of the invention.

[00107] The method starts at block 1010 and moves to block 1020, where it is
determined whether a FACH message is required to be transmitted, for example
whether a ‘SEND FACH’ command has been received from an RNC.

[00108] If it is determined that a FACH message is required to be transmitted,
the method moves on to block 1030, where the FACH message(s) to be transmitted
is/are scheduled for transmission in one or more timeslots allocated to one or more
FACH channels. The method then moves on to block 1050.

[00109] Referring back to block 1020, if it is determined that no FACH
message is required to be transmitted, the method moves on to block 1040, where
the timeslot(s) allocated to the one or more FACH channels are re-allocated for use
by one or more channels other than the one or more FACH channels. The method
then moves on to block 1050.

[00110] In block 1050, the FACH indicator bit is configured as required for
transmission in, for example a broadcast channel or indicator channel, indicating
whether the FACH is active, e.g. a FACH message is to be transmitted, or not. That
is to say, if a FACH message is to be transmitted, the FACH indicator bit is set (e.g.
transmitted as a logic ‘1), whereas if a FACH message is not to be transmitted, the
FACH indicator bit is not set (e.g. transmitted as a logic ‘0’ or alternatively the
FACH indicator bit is simply not sent at all (for example in a Discontinuous
Transmission (DTX) mode)). The method then moves on to block 1060, where the
transmission of the transport channels is initiated. The method then returns to
block 1020, as shown.

[00111] A skilled artisan will appreciate that only those blocks pertinent to the
invention have been illustrated and described in order not to obscure the inventive

concept.
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[00112] Referring now to FIG. 11, there is illustrated a flowchart 1100 of a
method for transmitting transport channels over a physical channel of a cellular
communication system, in accordance with embodiments of the invention.

[00113] The method starts at block 1110 and moves to block 1120, where it is
determined whether a FACH message is required to be transmitted. If it is
determined that one or more FACH messages are required to be transmitted, the
method moves on to block 1130, where the one or more FACH message(s) is/are
scheduled for transmission within the allocated timeslot(s).

[00114] The method then moves on to block 1140, where it is determined
whether resources allocated for FACH messages are free for use by other channels.
If it is determined that no FACH resources are free in block 1140, the method
moves on to block 1160. However, if it is determined that FACH resources are free,
the method moves on to block 1150.

[00115] Referring back to block 1120, if it is determined that no FACH
messages are required to be transmitted, the method moves on to block 1150, where
resources allocated for FACH messages that are not required for the transmission of
FACH messages are re-allocated for use by other channels.

[00116] The method then moves to block 1160, where the, or each, FACH
indicator bit is configured as being required within a broadcast channel or indicator
channel, indicating whether the FACH is active, e.g. a FACH message is to be
transmitted, or not. The method then moves on to block 1170, where the
transmission of the transport channels is initiated. The method then returns to
block 1120.

[00117] A skilled artisan will appreciate that only those blocks pertinent to the
invention have been illustrated and described in order not to obscure the inventive
concept.

[00118] For the various embodiments hereinbefore described, the, or each,
indicator bit has been described as being provided within an indicator channel.

Alternatively the indicator bits may be sent on the BCH or other channel. By way of
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example, the indicator bit(s) may be sent within a Transport Format Combination
Indicator (TFCI) type field within the BCH, wherein the TFCI field is a field that is
separately encoded to data traffic to which it relates. As another example, the
indicator bits may be sent in the data portion of the BCH or other channel.

[00119] In an embodiment of the invention, the indicator bit(s) may be
provided within a dedicated indicator channel. The indicator bits may also be
transmitted as repetition encoded bits, or alternatively they may be more robustly
encoded, such as jointly convolutionally encoded.

[00120] Alternatively, indicator bits may be transmitted within an indicator
channel along with other indicator bits. For example indicator bits from the PICH
(Paging Indicator CHannel) or E-HICH (E-DCH Hybrid ARQ Indicator CHannel)
channels may be reassigned as FACH indicator bits.

[00121] While the invention has been described in terms of particular
embodiments and illustrative figures, those of ordinary skill in the art will
recognize that the invention is not limited to the embodiments or figures described.
Although embodiments of the present invention are described, in some instances,
using UMTS terminology, those skilled in the art will recognize that such terms are
also used in a generic sense herein, and that the present invention is not limited to
such systems.

[00122] Those skilled in the art will recognize that the operations of the
various embodiments may be implemented using hardware, software, firmware, or
combinations thereof, as appropriate. For example, some processes can be carried
out using processors or other digital circuitry under the control of software,
firmware, or hard-wired logic. (The term ‘logic’ herein refers to fixed hardware,
programmable logic and/or an appropriate combination thereof, as would be
recognized by one skilled in the art to carry out the recited functions.) Software and
firmware can be stored on computer-readable media. Some other processes can be

implemented using analog circuitry, as is well known to one of ordinary skill in the
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art. Additionally, memory or other storage, as well as communication components,
may be employed in embodiments of the invention.

[00123] FIG. 12 illustrates a typical computing system 1200 that may be
employed to implement processing functionality in embodiments of the invention.
Computing systems of this type may be used in the NodeB (in particular, the
scheduler of the NodeB), core network elements, such as the GGSN, and RNCs, for
example. Those skilled in the relevant art will also recognize how to implement the
invention using other computer systems or architectures. Computing system 1200
may represent, for example, a desktop, laptop or notebook computer, hand-held
computing device (PDA, cell phone, palmtop, etc.), mainframe, server, client, or any
other type of special or general purpose computing device as may be desirable or
appropriate for a given application or environment. Computing system 1200 can
include one or more processors, such as a processor 1204. Processor 1204 can be
implemented using a general or special purpose processing engine such as, for
example, a microprocessor, microcontroller or other control logic. In this example,
processor 1204 is connected to a bus 1202 or other communications medium.

[00124] Computing system 1200 can also include a main memory 1208, such as
random access memory (RAM) or other dynamic memory, for storing information
and instructions to be executed by processor 1204. Main memory 1208 also may be
used for storing temporary variables or other intermediate information during
execution of instructions to be executed by processor 1204. Computing system 1200
may likewise include a read only memory (ROM) or other static storage device
coupled to bus 1202 for storing static information and instructions for processor
1204.

[00125] The computing system 1200 may also include information storage
system 1210, which may include, for example, a media drive 1212 and a removable
storage interface 1220. The media drive 1212 may include a drive or other
mechanism to support fixed or removable storage media, such as a hard disk drive,

a floppy disk drive, a magnetic tape drive, an optical disk drive, a compact disc (CD)
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or digital video disk (DVD) read or write drive (R or RW), or other removable or
fixed media drive. Storage media 1218 may include, for example, a hard disk, floppy
disk, magnetic tape, optical disk, CD or DVD, or other fixed or removable medium
that is read by and written to by a media drive. As these examples illustrate, the
storage media 1218 may include a computer-readable storage medium having
stored therein particular computer software or data.

[00126] In alternative embodiments, information storage system 1210 may
include other similar components for allowing computer programs or other
instructions or data to be loaded into computing system 1200. Such components
may include, for example, a removable storage unit 1222 and an interface 1220,
such as a program cartridge and cartridge interface, a removable memory (for
example, a flash memory or other removable memory module) and memory slot, and
other removable storage units 1222 and interfaces 1220 that allow software and
data to be transferred from the removable storage unit 1222 to computing system
1200.

[00127] Computing system 1200 can also include a communications interface
1224. Communications interface 1224 can be used to allow software and data to be
transferred between computing system 1200 and external devices. Examples of
communications interface 1224 can include a modem, a network interface (such as
an Ethernet or other NIC card), a communications port (such as for example, a
universal serial bus (USB) port), a PCMCIA slot and card, etc. Software and data
transferred via communications interface 1224 are in the form of signals which can
be electronic, electromagnetic, optical or other signals capable of being received by
communications interface 1224. These signals are provided to communications
interface 1224 via a channel 1228. This channel 1228 may carry signals and may be
implemented using a wireless medium, wire or cable, fiber optics, or other
communications medium. Some examples of a channel include a phone line, a
cellular phone link, an RF link, a network interface, a local or wide area network,

and other communications channels.
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[00128] In this document, the terms ‘computer program product’ ‘computer-
readable medium’ and the like may be used generally to refer to media such as, for
example, memory 1208, storage device 1218, or storage unit 1222. These and other
forms of computer-readable media may store one or more instructions for use by
processor 1204, to cause the processor to perform specified operations. Such
instructions, generally referred to as ‘computer program code’ (which may be
grouped in the form of computer programs or other groupings), when executed,
enable the computing system 1200 to perform functions of embodiments of the
present invention. Note that the code may directly cause the processor to perform
specified operations, be compiled to do so, and/or be combined with other software,
hardware, and/or firmware elements (e.g., libraries for performing standard
functions) to do so.

[00129] In an embodiment where the elements are implemented using
software, the software may be stored in a computer-readable medium and loaded
into computing system 1200 using, for example, removable storage drive 1212 or
communications interface 1224. The control logic (in this example, software
instructions or computer program code), when executed by the processor 1204,
causes the processor 1204 to perform the functions of the invention as described
herein.

[00130] It will be appreciated that, for clarity purposes, the above description
has described embodiments of the invention with reference to different functional
units and processors. However, it will be apparent that any suitable distribution of
functionality between different functional units, processors or domains may be used
without detracting from the invention. For example, functionality illustrated to be
performed by separate processors or controllers may be performed by the same
processor or controller. Hence, references to specific functional units are only to be
seen as references to suitable means for providing the described functionality,

rather than indicative of a strict logical or physical structure or organization.
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[00131] Although the invention has been described in connection with
embodiments, it 1s not intended to be limited to the specific form set forth herein.
Rather, the scope of the present invention is limited only by the claims.
Additionally, although a feature may appear to be described in connection with
particular embodiments, one skilled in the art would recognize that various features
of the described embodiments may be combined in accordance with the invention. In
the claims, the term ‘comprising’ does not exclude the presence of other elements or
steps.

[00132] Furthermore, although individually listed, a plurality of means,
elements or method steps may be implemented by, for example, a single unit or
processor. Additionally, although individual features may be included in different
claims, these may possibly be advantageously combined, and the inclusion in
different claims does not imply that a combination of features is not feasible and/or
advantageous. Also, the inclusion of a feature in one category of claims does not
imply a limitation to this category, but rather the feature may be equally applicable
to other claim categories, as appropriate.

[00133] Furthermore, the order of features in the claims does not imply any
specific order in which the features must be performed and in particular the order of
individual steps in a method claim does not imply that the steps must be performed
in this order. Rather, the steps may be performed in any suitable order. In addition,
singular references do not exclude a plurality. Thus, references to ‘a’, ‘an’, ‘first’,
‘second’, etc. do not preclude a plurality.

[00134] It will be understood that the method and apparatus for transmitting
transport channels over a physical channel of a cellular communication system
described above provides, by way of example only, at least the advantages of a more
efficient use of physical resources, whilst substantially avoiding an increase in

power requirements.
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CLAIMS
What is claimed is:

1. A Node B comprising:

a transmitter configured to broadcast, to a user equipment (UE), indicator
bits related to a High Speed Downlink Shared Channel (HS-DSCH) channelization
code;

the transmitter is further configured to send, on a paging indicator channel,
an indication that the HS-DSCH channelization code is to be used in a subsequent
time interval to send control information to the UE;

wherein paging information for a communication with the UE is not sent by
the Node B on a paging transport; and

a processor configured, in response to the sent indication, to send the control

information with an associated UE identification.

2. The Node B of claim 1, wherein the subsequent time interval is a
predetermined number of time intervals subsequent to transmission of the

indication.

3. A user equipment (UE) comprising:

a receiver configured to receive, on a broadcast channel, indicator bits related

to a High Speed Downlink Shared Channel (HS-DSCH) channelization code;
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the receiver is further configured to receive, on a paging indicator channel,
an indication that the HS-DSCH channelization code is to be used in a subsequent
time interval to receive control information;

wherein paging information for a communication is not received on a paging
transport channel; and

a processor configured, in response to the reception of the indication, to

receive the control information with an associated UE identification.

4. The UE of claim 3, wherein the subsequent time interval is a

predetermined number of time intervals subsequent to reception of the indication.

5. A method performed by a Node B, the method comprising:

broadcasting, to a user equipment (UE), indicator bits related to a High
Speed Downlink Shared Channel (HS-DSCH) channelization code;

sending, by the Node B on a paging indicator channel, an indication that the
HS-DSCH channelization code is to be used in a subsequent time interval to send
control information to the UE;

wherein paging information for a communication with the UE is not sent on a
paging transport channel; and

sending, by the Node B in response to the sending of the indication, the

control information with an associated UE identification.
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6. The method of claim 5, wherein the subsequent time interval is a
predetermined number of time intervals subsequent to transmission of the

indication.

7. A method performed by a user equipment (UE), the method comprising:

receiving, on a broadcast channel, indicator bits related to a High Speed
Downlink Shared Channel (HS-DSCH) channelization code;

receiving, on a paging indicator channel, an indication that the HS-DSCH
channelization code is to be used in a subsequent time interval to receive control
information;

wherein paging information for a communication is not received on a paging
transport channel; and

receiving, in response to the receiving of the indication, the control

information with an associated UE identification.

8. The method of claim 7, wherein the subsequent time interval is a

predetermined number of time intervals subsequent to reception of the indication.
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ABSTRACT

A user equipment (UE) may receive, on a broadcast channel, indicator bits
related to a High Speed Downlink Shared Channel (HS-DSCH) channelization code.
The UE may receive, on a paging indicator channel, an indication that the HS-
DSCH channelization code is to be used in a subsequent time interval to receive
control information. In response to the reception of the indication, the UE may

receive the control information with an associated UE identification.
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