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3.' | Anplicant certifias micro entity status. See 37 CHR 1,26,
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i, D Paper
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This collection of infol tion is required by 37 CFR 1.53(k1 The information is required (o obtain or retaing
te process) an application. Confident governed by 35 U.5.C. 122 and 37 CFR 1.11 and .14, This coliect
including gathering, prepar the compieted application torrm to the USPTO. Time will vary depending upon the individuat case. Any comments on
the amount of time you require to compiete this form and/or suggestions for reducing this burdsn, shouid be s ief Information Officer, LS. P it ang
Trademark Office, U5 Department of Commerce, 5.0, Box 1450, Alexandria, VA 223151450, DO NOT SEND FEES OR COM TED FORMS TO THIS ADDRESS, SEND
T Commissioner for Patents, P.O. Box 1430, Alexandria, VA 22313-1450.

if you need assistance in completing the form, coil 1-300-PTO-8199 and sefect option 2.
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inutes to complete,
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PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Pﬂrerwork Reduction Act of 1995, no person are requ_ired to respond to a collection of information unless it di@leys a va_lid OMB control number

Complete if known

FE E T RANS M ITTAL Application Number Not Yet Assigned

Filing Date Concurrently Herewith
First Named Inventor Xiaodong Li

Applicant asserts small entity status. See 37 CFR 1.27 Examiner Name Not Yet Assigned

I:l Applicant certifies micro entity status. See 37 CFR 1.29. | Art Unit Not Yet Assigned

Form PTO/SB/15A or B or equivalent must either be enclosed
or have been submitted previously

Practitioner Docket No. -
TOTAL AMOUNT OF PAYMENT | ($) 730.00 i 081240-0017.L1505

METHOD OF PAYMENT (check all that apply)

I:l Check Iz‘ Credit Card I:l Money Order I:l MNone I:l Other (please identify):

Eoeposit Account Deposit Account Number: 50-0665 Deposit Account Name: Perkins Coie LLP
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
Charge fee(s) indicated below Charge fee(s) indicated below, except for the filing fee
Charge any additional fee(s) or underpayment of Credit any overpayment of fea(s)

fee(s) under 37 CFR 1.16 and 1.17
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.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) Si$ M (%) U (%) S{$ M (%) ui(s ) M ($) Fees Paid ($)

Utility 280 140* 70 600 300 150 720 360 180 730.00
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to 570 for a small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (§)  Small Entity Fee Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total Claims Extra Claims FEee ($) Fee Paid ($) Multiple Dependent Claims

12 -200rHP = 0 x 0 = 0 Fee ($) Fee Paid
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
3 -3orHP = 0 x 0 - 0

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a){1)}G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
35 -100 = 150 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $130 fee (no small or micro entity discount)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)
Other (e.q., late filing surcharge):

SUBMITTED BY
Signaturs /Stephen Bishop/ e ey 38,829 | Telepnone  (206) 359-8000
Name (Print/Type)| Stephen Bishop Date 22 May 2015

61240-8017.USO5/LEGAL126162830.1



Docket No.: 061240-8017.US05

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Lietal
Application No.: Not Yet Assigned Confirmation No.: Not Yet Assigned
Filed: Concurrently Herewith Art Unit: Not Yet Assigned

For: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET Examiner: Not Yet Assigned
COMMUNICATION WITH REDUCED OVERHEAD

AUTHORIZATION FOR: EXTENSIONS OF TIME UNDER 37 C.F.R. § 1.136(A}(3) AND FEES UNDER 37 C.F.R. §
1.17

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Madam:

With respect to the above-identified application, the Commissioner is authorized to treat any concurrent or
future reply requiring a petition for an extension of time under 37 C.F.R. § 1.136(a)(3) for its timely submission as

incorporating a petition therefor for the appropriate length of time.

The Commissioner is also authorized to charge any extension of time fees or other fees that may be
required under 37 C.F.R. § 1.17 for any paper filed concurrently herewith or in the future, or credit any overpayment,
to Deposit Account No. 50-0665.

Dated: 22 May 2015 Respectfully submitted,

By /Stephen Bishop/
Stephen Bishop
Registration No.: 38,829
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant

61240-8017 USO5/LEGAL126162769.1



PTSRMD (01-08)

for usa through 12312008, OMB 0851-0035

U.5. Patant ang Tradamark Office; U.5. DEPARTMERT OF COMMERCE
repond o @ af information unteas # dbpteys B vald OB contd mumbar.

POWER OF ATTORNEY TO PROBECUTE APPLICATIONS BEFORE THE USPTO

Linder the Paperwask Reducion Aot of 1995 no p s o

§ heraby reveke all previcus powars of allomey given in the application ideniified in the attached siatement under
37 CFR 3.73(b

{ haraby appoint:

E Practiionars assoclzisd with the Cusiomer Number:
O

ij Pracitioner{s) named balow {if moes than tan patent praciifoness am 1o bs named, than a customaer numbsr must bs used).

250688

Nume Regisiration Name Ragistration

Mumber Mumbar

a3 sttomay{s} or agani{s] o repmssnt the undemnignad bafurs the Unlled States Patent and Trademark Office (USPTO) In connesiion with
Bny and 83 peleni spplivetions szeigned onfy o he undanigred according fo the USPTO asslgnment seconds o sssignmen documanty
siigchad 1o g form in sotosdance with 37 CFR 3.73{b).

Please change the correspondencs addrass for the application identified In the attached sistement under 37 COFR 3.73(b) o

E‘ma address assockted with Customer Number 25008

DR

Firmor
Individual Hame

Address

City Siate &p
Country Telephona Ermait
Assignes Name and Addrass:

Meodiiic, inc.

13312 SE 43rd Sirset

Bellsvus, Washinglon 98006

A copy of this form, together with 2 statoment under 37 OFR 3.73{8) {Form PTOISBISE or equivalent) is required to be
fitad in sach application in whish this form I3 used, The statement under 37 CFR 3.73(b) may be completed by ong of
the prastitionsrs appainted in this form if the appsinted practitionsr Is authorized to 2t on behaif of the assignes,
and must ideniify the application in which this Pawer of Allornay is o be filad.

DIGNATURE of Assignes of Record
The imdividual whose signature and title is supplicd below is autherized to act on behalf of the assignes

Signature *':Z/,f %%j Date / / 2 / 20007

Name Yifebon e LT Telephoneg 3" W[ 22 2o
Title PRESLPEWT
61240-8000LEGAL 12036537 .1



PTO/AIA/9B (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)

Applicant/Patent Owner: Neocific, Inc.

Application No./Patent No.: Not Yet Assigned Filed/Issue Date: Concurrently Herewith

Titled: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD

Neocific, Inc. ,a corporation
(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):

s Izl The assignee of the entire right, title, and interest.

2 |:| An assignee of less than the entire right, title, and interest (check applicable box).
D (The extent (by percentage) of its ownership interest is %). Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complele 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. I:l The recipient, via a court proceeding or the like (e.g., bankrupicy, 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 evidence by either (choose one of options A or B below):

A. IZ' 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 023455 2
Frame 0173 , 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: To:

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

Reel , Frame , or for which a copy thereof is attached.
2. From: To:

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

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

[Page 1 of 2]

61240-8017.USO5/LEGAL126163958.1



PTO/AIA/SE (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(¢)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4, From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , 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 tifle is supplied below) is authorized to act on behalf of the assignee.

/Stephen Bishop/ 22 May 2015
Signature Date
Stephen Bishop - Reg. No. 38,829 Attorney for Assignee
Printed or Typed Name Title or Registration Number
[Page 2 of 2]

61240-8017.USO5/LEGAL126163958.1



Usad in feu of AIA-D1 {06-12)

DECLARATION (37 CFR 1.83) FOR UTILITY QR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78)

Titde of METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
Invention REDUCED OVERHEAD

As the below named inventor, | hereby declare that

This declaration D The attached application, or
is gfrected to

IE[ United States application or PCT intemational application number 14245243
filed on Q44082014

‘The above-identified application was made or authorized to be made by me.
{ believe that | am the onginal inventor or an original joint inventor of 3 caimed invention inthe application.

1 hereby acknowledne that any wiliful false statement made in this declaration is punishable under 18 LR.C. 1001
by fine or irprisonment of not more than five (5} vears, or both.

{ heraby stale that | hava reviewed and understand the contents of the above identified application, including the claims,
as amendad by any arendment.

Facknowledge the duty to disclose information material to patentabiily as defined in 37 0.F R, 1.56 incllding for
continuation-in-part agplications, material information which became avallable between the filing date of the pricr
application and the natonal or PCT international filing date of the confinuation-in-part agplication.

WARNING:

Patticnar/applicant is cautionad to aveid submitiing personal information in documents filed in a patent apglication hat may
contrittie to identity theft. Pe.rsonai information such a3 social security numbers, bank account numbers, or eredit card numbers
{other than a check or ciedit card authorization formn PTC-2038 submitted for payment purposas) is never required by the USETG
to support a pelition or ey apglication, If this type of parsonal information i hcluded In documents subimitted to the USPTO,
petitionersiapplicants should consider redacting such personal information fram the documents before submitling ther fo the
LISPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a nor-publicalion request in compiiance with 37 CFR 1.213(a) Is made In the appiication) or issuancs of @
patent. Furthermore, the record from an abandoned application may alan be available fo the public f the application is
referencad in a published application or an issued patent {see 37 CFR 1.14). Chacks and credit card authorization forms
PT-2038 submitted for payment purposes are not fetamed in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR .
inventor: o Hiand i 2 Date { /éJ/M /}5—’—

Signature:

Noler An spplicstion dala sheel (FTOISBI4S or aquivalent), including naming the entire inventive entily, must accompany this form or
must have been previcusly filed. Use an additional PTOMAIAIGT form for each additional inventor,

81240-8047 USHALEGA] 1204489500,




Used if fieu of AIA-DY (0512}

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

Title of METHOD AND SYSTEM FOR MULTLCARRIER PACKET COMBUNICATION WITH
Invention REDUCED OVERHEAD

As the below named invenior, | heraby deslare that

This declaration i The attachad application, or
isgirectedtor T
E{_ United States application or PCT infernational application number 14{748.242

lzdon 04082014 .

The above-identfied application was made or authorized to be made by me.
{ halisve that {-am the osigingl inventor or an original joint inventer of a claimed inventicn in the application,

| hereby ackaowiadge that any williul false statement mads in this declaralion s punishable under 18 U.5.C. 1001
by fine or imgrisonment of not more than five (5} vears, or bolh.

| herety state that 1 have reviewed and understand the contents of the above identified application, incluging the ciaims,
as amended by any amizndment.

| acknowledge the duty 1o discless information material to patentabilily as defined in 37 C.F.R. 1.56 intluding for
confnustionsn-par ap:tications, material information which became avaiiable belween the filing date of the prior
application and the national or PCT intemational filing date of the continuation-in-part application,

VUARNING:

Patiionerapplicant is caulioned i avoid submitling personal information in documeants fled in a patent applization that may
contribute to identity thenl. Personal information such ag goclal security numbers, bank account numbars, or credit card numbers
{other than @ check or wiedh card aulhorization form PTO-2038 submilled for payment purpeses) is never required by the USPTO
to support & pelifion of 2.1 application. if this type of personat informaton is included in documants submutied {othe USPTQ,
petitionerstagpliicants snould consider radacting such persanal information from the documents before gubmitting them to the
LISPTC. Patificnetiapplicant is advised thet the record of 2 patent application s available to the public after publization of the
anplication {unlsss & no~-publication reguast in compliance with 37 CFR 1.213(a) i made inthe application) or issuance of &
patent. Fuithermore, the record from an abandoned apglication may #iso e available fo the public if the agplication is
refarenced in @ published spplicalion or an issuad patent {see 37 GFR 1,14} Chacks and credit cast aufhotization formns
PTO-2038 submittad for payment plrposas are not relained in the application file and therefore are nol publicly avaitable.

LEGAL NAME OF IWWENTOR

fnventer, _ Haining Huang Nate: % {6 2oty

Signature: s W

feel (PTOISRI14 or aquivalent), induding naming the entire inventiva entily, must accempany ihis form or
led. Use an addinonal PTOMIADE fonm for each additicnal inventor

Note: An application dala ¢
miist have been pravious:,

61 240-8017.US0ALEGAL 1204485001




Used in ey of A16.01 {06-12)

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AP«E
APPLICATION DATA SHEET (37 CFR 1.78)

Title of METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
Invantion REDUCED OVERHEAD

As the below named inveniar, | hereby daclare thatl;

This declaration | | The attached application, or
is directed to:

[_1_(__] United States appiication or PCT intemationa application number 14/248,243
filed on 04/08/2014 ‘

The ahove-identified application was made or authorized to be made by ma,
| befieve that | am the original invenior or an original joint invenior of a claimed invention in the apptication,

| hereby acknowledse that any witfu! false statement made in this dedlaration is punishable under 18 U S.C. 100
by fine or imprisonment of nol more than five (5) vears, o both,

| hereby state that | have reviewed and understand the contents of the abave identified appiication, including the claims,
as amended by any amendment.

lacknowledge the duty o disclose information material to pateniability as defined in 37 C.F.R. 1.56 inciuding for
continualion-in-part applications, materal information which became available betwean the filing dete of the prior
application and the national or PCT international filing date of the continuation-in-part application.

WARNING:

Peiitionerlapplicant is cautioned % avoid submiiing persenal information in documents filedin g pateni application that may
contribitte to idenlity thefl. Personal information such as sacial séeurity numbers, bank account numbers, of oredit card rumbere
{other than a check or sredit card authorization form PTC-2038 submitted for payment purposes) is never requtired by the USPTC
to support & petition or an applicstion. If this type of personal information is included in docurments submitted to the USPTO,
petitionsrsiappiicants should eonsicer redacting such personal information from the saciments hefore submitting them tg the
USPTU, Petitionerfapplicant is advised that the racord of a patent applicstion is available {0 the public sher publication of the
application (unless a non-puslication request in comgliance with 37 CFR 1.213(a) is made in the gpplication) or issusncs of 2
patent. Furthermaors, the record from an abandenad application may also b available io the public i the application is

referenced in 2 published application or an issued patent (see 37 OFR 1, 14). Checks and credit card autharization forms
PTC-2038 submilted for payment pumpeses are not refained in the spplication file and therefors are not publicly available.

LEGAL NAME OF INVENTOR

inventor; Titus Lo Dale: £/t / 20 { e
. : ’ )
Signatire; (’ﬁf-—g{%b

feote: An application data shae (PTOISBM4 or equivaient), including naming the entire inventive entity, mus? accompany this form or
must hava been greviously filed. Use an addilional PTOIAIALDT form for cach additional inventor,

S1240-8017. USC4/LEGAL 1204485001



Used in fisu of AIA-01 (06-12)

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
Inverition REDUCED OVERHEAD

As the below named inventor, | hereby declare that:

Thie seclaration | | The aftached apptication, or

isdirected tor

X i United Siates application or PCY international application number ’ 14/248,243
filed on 4108/2014

The above-identified application was made or authorizad to be made by me,
| befieve that | am the original inventer or an original joint inventer of 3 claimed invention in the application.

Fhersby acknowledge that any willfu! false statement made in this declaration is purishable under 18 US.C. 1001
by fine or imprisonment of niot more than five (5} yaars, orboth,

| hersby stale that | have reviewed and understand the contents of the sbove ideniified application, cluding the diaims,
as amended by any amendmant. ’

| acknowledge the duty to disclose information maierial to patentabiiity ae defined in 37 CFR. 1,58 including for
centinuation-in-part agplications, material information which became available hetween the filing date of the prior
appiication and the national or PCT intemationat filing date of e continuaticn-in-par application,

WARNING,

Petitionerapplicant is cautionad to avoid submitting personal information in documenis filed in a patent application that may
contribute (o identity theft. Personal information such as sosial security numbars, bank gccount nuimbers, oF credit card numbers
{other than a chack or oredit card authorization form PTO-2038 submitted for payment aurposes) is never required by the USPTO
{0 sUpport & petition or an application. I this type of persenal information 15 inciuded in documente submittad ta the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitling them io the
USPTO. Petitionerfapplicant is advised that the record of 2 gatent application is availabla 16 the pubiic after publication of the
application (unless a non-publication reguest in compliance with 37 OFR 1.213(a) is made in the appiication) or issuance of &
patent. Furthermore, the record from an abandoned application may also be availahis o the gublic if the application is

refergnced in & published application or an lssusd patent {3se 37 CFR 1,14} Checks and credit card authorization forms
PTO-2028 submitted for paymant purposes are nat retained in the application file and thersfors are not publicly availabie

LEGAL NAME OF INVENTOR
inventor: Ruifeng Wang e / {7 / 241 L
i i ¥ & f

Signature:

Noba: An application data sheet (PTO/SB/1S or equivalens), including naming the entire inventive entity, raust accempany this form or
must have been previcusly filed. Use an additional PTO/AIAIDT form for 2ach additianal invenier.

61240-8017. USO4/LEGALT 204485001
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METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application is a continuation of, and incorporates by reference in its
entirety, U.S. Patent Application No. 14/248,243, filed on April 8, 2014, which is a
continuation of U.S. Patent Application No. 13/115,055, filed on May 24, 2011, now U.S.
Patent No. 8,693,430, which is a continuation of U.S. Patent Application No. 11/908,257,
filed on July 14, 2008, now U.S. Patent No. 7,948,944, which is a national stage
application of PCT/US06/38149, filed September 28, 2006, which claims the benefit of U.S.
Provisional Patent Application No. 60/721,451, filed on September 28, 2005.

[0002] This application is related to, and incorporates by reference in its entirety, U.S.
Patent Application No. 13/631,735, filed on September 28, 2012, now U.S. Patent No.
8,634,376.

TECHNICAL FIELD

[0003] The disclosed technology relates, in general, to wireless communication and,
in particular, to multi-carrier packet communication networks.

BACKGROUND

[0004] Bandwidth efficiency is one of the most important system performance factors
for wireless communication systems. In packet based data communication, where the
traffic has a bursty and irregular pattern, application payloads are typically of different sizes
and with different quality of service (QoS) requirements. In order to accommodate
different applications, a wireless communication system should be able to provide a high
degree of flexibility. However, in order to support such flexibility, additional overhead is
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usually required. For example, in a wireless system based on the IEEE 802.16 standard
("WIMAX"), multiple packet streams are established for each mobile station to support
different applications. At the medium access control (MAC) layer, each packet stream is
mapped into a wireless connection. The MAC scheduler allocates wireless airlink
resources to these connections. Special scheduling messages, DL-MAP and UL-MAP, are

utilized to broadcast the scheduling decisions to the mobile stations.

[0005] In the MAP scheduling message defined by IEEE802.16, there is significant
control overhnead. For example, each connection is identified by a 16 bits connection 1D
(CID). The CID is included in the MAP message to identify the mobile station. The
maximum number of connections that a system can support is therefore 65,536. Each
mobile station has at least two management connections for control and management
messages and a various number of traffic connections for application data traffic. As
another example, each connection includes the identification of an airlink resource that can
correspond to any time/frequency region that is allocated for communication. The
resource allocation is identified in the time domain scale with a start symbol offset (8 bits)
and a symbol length (7 bits) and in the frequency domain scale with a start logical
subchannel offset (6 bits) and a number of allocated subchannels (6 bits). Due to the fact
that different applications have different resource requirements, the allocated resource
region is irregular from connection to connection. As a still further example, the
modulation and coding scheme for each connection is identified by a 4-bit MCS code,
identified as either a downlink interval usage code (DIUC) or an uplink interval usage code
(UIUC). Another 2 bits are used to indicate the coding repetition in addition to 3 bits for
power control. Overall, the overhead of a MAP message is 52 bits. For applications such
as voice-over-IP (VoIP), the payload of an 8Kbps voice codec is 20 bytes in every 20ms.
The overhead of the MAP message alone can therefore account for as much as 32.5% of
the overall data communication, thereby resulting in a relatively low spectral efficiency. It
would therefore be beneficial to reduce the overhead in a multi-carrier packet

communication system to improve the spectral efficiency of the system.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 illustrates the coverage of a wireless communication network that is
comprised of a plurality of cells.

[0007] Figure 2 is a block diagram of a receiver and a transmitter, such as might be

used in a multi-carrier wireless communication network.

[0008] Figure 3 is a block diagram depicting a division of communication capacity in a
physical media resource.

[0009] Figure 4 is a graphical depiction of the relationship between a sampling

frequency, a channel bandwidth, and usable subcarriers in a channel.

[0010] Figure 5 is a graphical depiction of the structure of a multi-carrier signal in the

frequency domain.

[0011] Figure 6 is a block diagram of a time-frequency resource utilized by a wireless

communication network.

[0012] Figure 7 is a block diagram of a classifier for classifying received packets by

application, QoS, or other factor.

[0013] Figures 8A and 8B are block diagrams of representative control message
formats.
[0014] Figure 9 is a block diagram of a special resource zone with unit sequence

defined in time-first order.
[0015] Figures 10A-10C are block diagrams illustrating the reallocated of resources
within a resource zone.

DETAILED DESCRIPTION

[0016] A system and method for minimizing the control overhead in a multi-carrier
wireless communication network that utilizes a time-frequency resource is disclosed. In
some embodiments, one or more zones in the time-frequency resource are designated for
particular applications, such as a zone dedicated for voice-over-IP (VolP) applications. By
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grouping applications of a similar type together within a zone, a reduction in the number of
bits necessary for mapping a packet stream to a portion of the time-frequency resource
can be achieved. In some embodiments, modular coding schemes associated with the
packet streams may be selected that further reduce the amount of necessary control

information.

[0017] In some embodiments, packets may be classified for transmission in
accordance with application type, QoS parameters, and other properties. An application
connection-specific identifier (ACID) may also be assigned to a packet stream. Both
measures reduce the overhead associated with managing multiple application streams in a

communication network.

[0018] In some embodiments, improved control messages may be constructed to
facilitate the control process and minimize associated overhead. The control messages
may include information such as the packet destination, the modulation and coding method,
and the airlink resource used. Control messages of the same application type or subtype,
modulation and coding scheme, or other parameter may be grouped together for efficiency.

[0019] While the following discussion contemplates the application of the disclosed
technology to an Orthogonal Frequency Division Multiple Access (OFDMA) system, those
skilled in the art will appreciate that the technology can be applied to other system formats
such as Code Division Multiple Access (CDMA), Multi-Carrier Code Division Multiple
Access (MC-CDMA), or others. Without loss of generality, OFDMA is therefore only used
as an example to illustrate the present technology. In addition, the following discussion
uses voice-over-IP as a representative application to which the disclosed technology can
be applied. The disclosed technology is equally applicable to other applications including,
but not limited to, audio and video.

[0020] The following description provides specific details for a thorough understanding
of, and enabling description for, various embodiments of the technology. One skilled in the
art will understand that the technology may be practiced without these details. In some
instances, well-known structures and functions have not been shown or described in detail
to avoid unnecessarily obscuring the description of the embodiments of the technology. It
is intended that the terminology used in the description presented below be interpreted in
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its broadest reasonable manner, even though it is being used in conjunction with a detailed
description of certain embodiments of the technology. Although certain terms may be
emphasized below, any terminology intended to be interpreted in any restricted manner
will be overtly and specifically defined as such in this Detailed Description section.

L. Wireless Communication Network

[0021] Figure 1 is a representative diagram of a wireless communication network 100
that services a geographic region. The geographic region is divided into a plurality of
cells 105, and wireless coverage is provided in each cell by a base station (BS) 110. One
or more mobile devices (not shown) may be fixed or may roam within the geographic
region covered by the network. The mobile devices are used as an interface between
users and the network. Each base station is connected to the backbone of the network,
usually by a dedicated link. A base station serves as a focal point to transmit information
to and receive information from the mobile devices within the cell that it serves by radio
signals. Note that if a cell is divided into sectors, from a system engineering point of view
each sector can be considered as a cell. In this context, the terms “cell” and “sector” are
interchangeable.

[0022] In a wireless communication system with base stations and mobile devices,
the transmission from a base station to a mobile device is called a downlink (DL) and the
transmission from a mobile device to a base station is called an uplink (UL). Figure 2 is a
block diagram of a representative transmitter 200 and receiver 205 that may be used in
base stations and mobile devices to implement a wireless communication link. The
transmitter comprises a channel encoding and modulation component 210, which applies
data bit randomization, forward error correction (FEC) encoding, interleaving, and
modulation of an input data signal. The channel encoding and modulation component is
coupled to a subchannel and symbol construction component 215, an inverse fast Fourier
transform (IFFT) component 220, and a radio transmitter component 225. Those skilled in
the art will appreciate that these components construct and transmit a communication
signal containing the data that is input to the transmitter 200. Other forms of transmitter

may, of course, be used depending on the requirements of the communication network. :
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[0023] The receiver 205 comprises a reception component 230, a frame and
synchronization component 235, a fast Fourier transform component 240, a frequency,
timing, and channel estimation component 245, a subchannel demodulation
component 250, and a channel decoding component 255. The channel decoding
component de-interleaves, decodes, and derandomizes a signal that is received by the
receiver. The receiver recovers data from the signal and outputs the data for use by the
mobile device or base station. Other forms of receiver may, of course, be used depending

on the requirements of the communication network.

[0024] Figure 3 is a block diagram depicting the division of communication capacity in
a physical media resource 300 (e.g., radio or cable) into frequency and time domains. The
frequency is divided into two or more subchannels 305, represented in the diagram as
subchannels 1, 2,...m. Time is divided into two or more time slots 310, represented in the
diagram as time slots 1, 2,...n. The canonical division of the resource by both time and
frequency provides a high degree of flexibility and fine granularity for resource sharing

between multiple applications or multiple users of the resource.

[0025] Figure 4 is a block diagram representing the relationship between the
bandwidth of a given channel and the number of usable subcarriers within that channel. A
multi-carrier signal in the frequency domain is made up of subcarriers. In Figure 4, the
sampling frequency is represented by the variable fs, the bandwidth of the channel is
represented by the variable B, and the effective bandwidth by the variable Ber (where the
effective bandwidth is a percentage of the channel bandwidth). The number of usable
subcarriers within the channel is defined by the following equation:

" Bc’ff
#_usable _subcarriers =——xN ;

o 5

Where Ng is the length of the fast Fourier transform. Those skilled in the art will
appreciate that for a given bandwidth of a spectral band or channel (Be), the number of
usable subcarriers is finite and limited, and depends on the size of the FFT, the sampling

frequency (fs), and the effective bandwidth (Beg) in accordance with equation 1.

[0026] Figure 5 is a signal diagram depicting the various subcarriers and subchannels

that are contained within a given channel. There are three types of subcarriers: (1) data
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subcarriers, which carry information data; (2) pilot subcarriers, whose phases and
amplitudes are predetermined and made known to all receivers, and which are used for
assisting system functions such as estimation of system parameters; and (3) silent
subcarriers, which have no energy and are used for guard bands and as a DC carrier. The
data subcarriers can be arranged into groups called subchannels to support scalability and
multiple-access. The subcarriers forming one subchannel may or may not be adjacent to

each other. Each mobile device may use some or all of the subchannels.

[0027] A multi-carrier signal in the time domain is generally made up of time frames,
time slots, and OFDM symbols. A frame consists of a number of time slots, and each time
slot is comprised of one or more OFDM symbols. The OFDM time domain waveform is
generated by applying an inverse-fast-Fourier-transform (IFFT) to the OFDM symbols in
the frequency domain. A copy of the last portion of the time domain waveform, known as
the cyclic prefix (CP), is inserted in the beginning of the waveform itself to form an OFDM

symbol.

[0028] In some embodiments, a mapper such as the subchannel and symbol
construction component215 in Figure 2 is designed to map the logical
frequency/subcarrier and OFDM symbol indices seen by upper layer facilities, such as the
MAC resource scheduler or the coding and modulation modules, to the actual physical
subcarrier and OFDM symbol indices. A contiguous time-frequency area before the
mapping may be actually discontinuous after the mapping, and vice versa. On the other
hand, in a special case, the mapping may be a “null process”, which maintains the same
time and frequency indices before and after the mapping. The mapping process may
change from time slot to time slot, from frame to frame, or from cell to cell. Without loss of
generality, the terms “resource”, “airlink resource”, and “time-frequency resource” as used

herein may refer to either the time-frequency resource before such mapping or after such

mapping.

1. Airlink Resource Zones

[0029] Various technologies are now described that may be utilized in conjunction

with the wireless communication network 100 in order to reduce the amount of control
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overhead associated with the use of system resources. By reducing the control overhead,
greater spectral efficiency is achieved allowing the system to, among other benefits,

maximize the amount of simultaneously supported communications.

[0030] Figure 6 is a map of a time-frequency resource 600 that is allocated for use by
the wireless communication network 100. As described above, in a typical wireless
system based on the |IEEE 802.16 standard ("WIMAX"), multiple packet streams are
established for each mobile device to support different applications. At the medium access
control (MAC) layer, each packet stream is mapped into a wireless connection. As a result,
various applications carried in packet streams may be spread throughout the available
time-frequency resource. To overcome the inefficiencies associated with maintaining this
mapping, Figure 6 depicts an alternative way of managing multiple packet streams. The
time-frequency resource 600 may be divided into one or more zones 605a, 605b,...605n.
Each of the zones 605a, 605Db,...605n is associated with a particular type of application.
For example, zone 605a may be associated with voice applications (e.g., VolIP), zone 605b
may be associated with video applications, and so on. As will be described in additional
detail below, by grouping like applications together the amount of control overhead in MAC
headers is reduced. Zones may be dynamically allocated, modified, or terminated by the
system.

[0031] When applications of a similar type are grouped together within a zone, a
reduction in the number of bits necessary for mapping a packet stream to a time-frequency
segment can be achieved. In some embodiments, the identification of the time-frequency
segment associated with a particular packet stream can be indicated by the starting time-
frequency coordinate and the ending time-frequency coordinate relative to the starting
point of the zone. The granularity in the time coordinates can be one or multiple OFDM
symbols, and that in the frequency coordinates can be one or multiple subcarriers. If the
time-frequency resource is divided into two or more zones, the amount of control
information necessary to map to a location relative to the starting point of the zone may be
significantly less than the amount of information necessary to map to an arbitrary starting

and ending coordinate in the entire time-frequency resource.
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[0032] Within each zone 605a, 605b,...605n, the time-frequency resource may be
further divided in accordance with certain rules to accommodate multiple packet streams
V1, Va,..Vn. For example, as depicted in Figure 6, zone 605a is divided into multiple
columns and the packet streams are arranged from top down in each column and from left
to right across the columns. The width of each column can be a certain number of
subcarriers. Each packet stream V4, V,,...V,, may be associated with an application. For
example, V; is the resource segment to be used for the first voice packet stream, V; is the
resource segment to be used for the second voice packet stream, etc. While the
zone 605a is divided and the packet streams numbered starting at an origin of the zone, it
will be appreciated that the division of the time-frequency resource in accordance with
certain rules may start at other origin locations within the zone as well. Segments within
each zone may be dynamically allocated by the system as requested and released by the

system when expressly or automatically terminated.

[0033] When the zones are further subdivided into time-frequency segments in
accordance with certain rules, a mapping of packet streams to segment may be achieved
using a one-dimensional offset with respect to the origin of the zone rather than the two-
dimensional (i.e. starting time-frequency coordinate and ending time-frequency coordinate
relative to the starting point of the zone) mapping method discussed above. Calculation of
such an offset may require knowledge of a modulation and coding scheme that is
associated with a particular packet stream. For example, Table 1 below sets forth
representative modulation and forward-error correction (FEC) coding schemes (MCS) that

may be used for voice packet streams under various channel conditions.

Table 1
MCSI | Modulation | Coding | Information bits Raw Units
rate symbols
1 16QAM 112 160 80 1
2 QPSK 1/2 160 160 2
9-
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3 QPSK 1/4 160 320 4

< QPSK 1/8 160 640 8

[0034] In some embodiments, the MCS may be selected to utilize modular resources.
For example, as illustrated in Table 1, 80 raw modulation symbols are needed to transmit
160 information bits using 16QAM modulation and rate-'2 coding, the highest available
MCS in the table. The resource utilized by this highest MCS is called a basic resource unit
("Unit"), i.e., 80 raw symbols in this example. The resource utilized by other MCS is simply
an integer multiple of the basic unit. For example, four units are required to transmit the
same number of information bits using QPSK modulation with rate-¥a coding. The MCS
index (MCSI) conveys the information about modulation and coding schemes. For a known
vocoder, MCSI also implies the number of AMC resource units required for a voice packet.
Those skilled in the art will appreciate that coding and signal repetition can be combined to
provide lower coding rates. For example, rate-1/8 coding can be realized by a
concatenation of rate-2 coding and 4-time repetition.

[0035] The decision process for selecting the proper MCS of a packet can vary by
application. In some embodiments, the process for voice packets can be more
conservative than that for general data packets due to the QoS requirements of the voice
applications. For example, when the signal to interference noise ratio (SINR) is used as a
threshold for selecting the MCS, the threshold value for voice packets is set higher than
that for general data packets. For example, the SINR threshold of QPSK with rate-’%
coding for voice packets is 12 dB, while that for general data packets is 10 dB.

[0036] If a MCS from Table 1 is selected for each packet stream contained in a
particular zone, the offset to a segment representing a particular packet stream may be
easily calculated. For example, an index VZl4, VZI,,...\VVZIn is shown at the origin of each
segment that is contained in the zone 605a. The index for any selected packet stream is
defined as the sum of all basic resource units associated with each packet stream
preceding the selected packet stream, with an optional adjustment depending on the

location where the division of the time-frequency resource is started (typically no
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adjustment is required since the division starts at the origin of the zone). For example, the
location index for the first voice packet stream is VZI;=0 since it starts at the origin of the
zone 605a. The first packet stream has an MCS of 1, which implies that one basic
resource unit is used. As a result, the index for the second voice packet stream is VZI, = 1.
The second packet stream has an MCS of 4, which implies that eight basic resource units
are used. As a result, the index for the third voice packet stream is VZI3=9, arrived by

summing the basic resource units used for the preceding first and second packet streams.

[0037] Using basic resource units as the granularity of a location offset to the packet
stream reduces the number of bits required to represent its location with the zone 605a.
For example, to support a maximum of 64 VolP calls in a cell, a maximum of 64x8=512
units might be used, assuming that every voice packet is transmitted using the lowest MCS.
Therefore, a 9-bit number is sufficient to represent a VZI. In practice, different voice
packets may be transmitted using different MCSs, some with MCSI=1, some with MCSI=4,
so on so forth. According to statistics, a shorter bit-length than the maximum needed, for

example 8 bits, may be used for VZI for practical purpose.

[0038] In some embodiments, control information necessary to map a packet stream
to a resource segment may be still further reduced. In the case where an MCS is used
with packet streams that are located sequentially in the zone. the index of a packet can be
inferred from the MCSI of the packets located before the subject packet. For example, if
the first voice packet stream uses MCSI1=1, 16QAM with 2 coding, and the second voice
packet stream uses MCSI>=4, QPSK with 1/8 coding, then the first two voice packet
streams occupy 1+8=9 units, and the starting location of the third voice packet stream is
the 9th unit. Rather than encode the index for each packet stream in the control
information, the index can be omitted in the control message and the offset from the origin

of the zone calculated as necessary.

[0039] Allocation of the time-frequency resource 600 can be carried out in a variety of
ways. In some embodiments, an application zone may contain all subcarriers of one or
multiple OFDM symbols or time slots. In some embodiments, the definition of an
application zone, such as the location and size of the zone, may be different from cell-to-
cell 105. In some embodiments, in order to avoid inter-cell interference the zones of
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similar applications are allocated at different locations in neighboring cells. For example,
voice applications may be located at a lower frequency range in the time-frequency
resource in one cell, and at a higher frequency range in the time-frequency range in an
adjacent cell. In some embodiments, the system allocates a fixed amount of resource to
each voice connection. The system uses AMC and matches it with adaptive multi-rate
(AMR) voice coding to improve the voice quality. Moreover, unused resources in one

application zone may be allocated for other applications.

[0040] In a system with one or multiple application zones, the remaining resource
unused by the application zones can be treated as a special resource zone. The special
resource zone may be irregular in shape. For example, Figure 9 depicts a time-frequency
resource 900 having three defined zones 905, 910, and 915. The remaining resource area
that is shaded in the figure represents the special resource zone. The MAC scheduler
may track the time-frequency resources in this special zone and broadcast the resource
allocation in a special zone MAP message. In some embodiments, the special zone MAP
message explicitly identifies the resource zone, for example using the time and frequency
coordinates of a resource block. A mobile device can identify its own resource by

decoding the MAP message.

[0041] In some embodiments, both the base station and the mobile device share the
configuration information of the special resource zone, and view the special zone as a
contiguous resource zone. The MAP message only includes the resource allocation
information in the special resource zone, using connection ID (described below), resource

identification parameters and MCS index.

[0042] In some embodiments, the MAP message can be further compressed if the
special resource zone is further divided into a sequence of pre-defined resource units.
For example, the shaded area in Figure 9 has been further divided into forty-two resource
units 920, first numbered sequentially along the time axis and then continuing in columns
along the frequency axis. If the size of each resource unit is pre-defined, the location
within the special resource zone may be determined based on a mapping to a sequence
number.
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111. Application Connection IDs

[0043] When a mobile device enters a wireless network, it is first assigned a basic
connection identification (BCID) for each direction of the wireless connection: downlink and
uplink. A BCID can be used for control messages or generic (unclassified) application

connections. The BCID for downlink may or may not be the same as that of the uplink.

[0044] In some embodiments, a classification of packet streams may be performed by
the system. Figure 7 is a block diagram of a system component 700 for receiving IP
packets and sorting the received packets into various streams. The system
component 700 includes a classifier 705 having associated classification rules 710. The
classifier receives incoming packets, each packet having various header information such
as an Ethernet header 715, an IP header 720, a UDP header 725, an RTP header 730 and
an RTP payload 735. The packets are classified by the classifier 705 and output into
different application data queues 740 where they will subsequently be transmitted by an
OFDMA transmitter 745.

[0045] The classifier 705 is able to classify the packets based on application type,
quality of service (QoS) requirement, or other properties. For example, packets from a
voice application stream are identified based on a special value in the type of service (ToS)
field in the IP header 720 of the packets. A new combination of RTP/UDP/IP headers with
the special IP ToS field value indicates a new voice application stream. Such a new
stream is identified by peeking into voice session setup protocol messages, such as
session initiation protocol (SIP). The classification performed by the classifier is based on
one or more classification rules 710. The classification rules can be configured statically or
dynamically by a control process. Each classification rule is defined using parameters,
such as application type, QoS parameters, and other properties that may be determined

from the received packets.

[0046] In some embodiments, the incoming packets may also be assigned an
application connection-specific identifier (ACID) in addition to or in lieu of a BCID. Each
ACID can be assigned to a corresponding packet stream. For example, an ACID can be
assigned to voice packets that together make up a voice application. When an ACID is
assigned to a voice application, the ACID may also be referred to as a voice connection ID
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(VCID). As another example, an ACID can be assigned to a packet stream that requires a
particular QoS. Furthermore, an application packet stream can be further classified into
different sub-types, based on certain properties of that application. For example, voice
applications can be further classified into different sub-types based on the voice source
coding (vocoder) methods (e.g., G.711 and G.729A). When further classified in this matter,
the sub-types may each be assigned their own ACID. For certain multi-casting

applications, an ACID may also be shared by multiple base stations or mobile devices.

[0047] Once established, the connection IDs, including BCIDs and ACIDs, are
disseminated, through broadcasting messages for example, to the corresponding base
station(s) and mobile device(s) for proper packet transmission and reception. As was
previously discussed, the medium access control (MAC) scheduler may allocate specific

zones of airlink resources for certain types of packet streams.

[0048] A connection ID is released once the wireless system determines that there is
no need to continue the connection. For example, a voice connection and its VCID are
released once the system detects deactivation of the voice stream. In some embodiments,
the voice connection is deactivated if the voice session disconnect is detected through
snooping SIP signaling. In some embodiments, the voice connection is released if there is

no voice packet activity on the connection for a certain period of time.

[0049] In some embodiments, the same bit length is used in different types of
connections 1Ds, including BCIDs and ACIDs. In some embodiments, different types of
connection |IDs may have different bit lengths. For example, in a typical implementation for
voice applications, a BCID may be 16-bits to accommodate a large number of mobile
devices and unclassified applications, while a VCID is 6-bits to accommodate up to 64
simultaneous voice connections in a cell. A shorter ACID length is beneficial for reducing
control overhead, especially when an application utilizes many small data packets, such as

VolP packets.

[0050] In some embodiments, an ACID is further augmented by other properties of
the utilized airlink resources, such as time or frequency indices, to identify an application
connection. This can be used to further reduce ACID bit length or to increase the
maximum number of accommodated application connections given a certain ACID bit
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length. For example, a voice codec generates voice application data periodically. The
allocation period is usually a multiple of the airlink frame duration. In this case, the airlink
frame number can be combined with a VCID to identify a voice connection. For example,
the voice codec of G.723.1 generates a voice frame once every 30 milliseconds. The
MAC scheduler allocates airlink resource to such a voice connection once every 30ms. In
a wireless cellular system using 5ms frame duration, a single VCID can be shared by 6
voice streams, each associated with a different frame number to uniquely identify a voice

connection.

V. Control Messages

[0051] When airlink resource zones or application-specific IDs are utilized by the
system, various improved control messages, often called Information Elements (IEs), may
be constructed to facilitate the control process and minimize the control overhead. Various

control message improvements are described herein.

[0052] In some embodiments, the IE is sent prior to transmitting an application packet
to indicate information associated with the packet, such as the packet destination, the
modulation and coding method, and the airlink resource used. For example, the IE for a
voice packet may include the VCID (indicative of the packet destination), the MCSI
(encoding scheme), and the VZI (index to location fo the packet stream within the airlink
resource). In some embodiments, the VCID is 6 bits, the MCSI is 2 bits, and the VZI is 8
bits, thereby resulting in a 2-byte |E overhead for each voice packet. Alternatively, the IE
for a voice packet may include only the VCID and the MCSI, with the VZI inferred from the
MCSils of previous packet streams in the airlink resource as described above. When using
only the VCID and MCSI, the IE overhead for each voice packet is reduced to only 1 byte.
Additional control information, such as power control information, can be added to the IE
with additional bit fields. The reduction in control bits improves the overall bandwidth

efficiency of the wireless communication network.

[0053] In some embodiments, a base station sends the IE before a downlink packet to
inform the mobile device for proper reception of the packet, and the base station sends the

IE before an uplink packet to inform the mobile device for proper transmission of the
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packet. The downlink and uplink packet IEs may be separately grouped together. The IEs

may be broadcasted or multi-casted to corresponding destinations.

[0054] In some embodiments, the IEs of the same application type or subtype may be
grouped together. A special field, called an Application MAP (AMAP) subheader, for a
specific application type, may be added to the IE. The subheader may indicate the
application type and the length of the IE group. Figure 8A is a block diagram of a
representative IE 800 with an AMAP subheader 805, in this case used for voice
applications. The AMAP subheader 805 includes a type variable and a length variable.
As depicted in Figure 8A, type = 01 indicates that the application type is voice. Length =3
indicates that the subheader is followed by three voice IEs. The remainder of the IE
contains the three voice IEs 810a, 810b, and 810c. For example, if the AMAP subheader
was associated with streams in the zone 605a depicted in Figure 6, then voice |IE 810a
would pertain to packet stream V4, voice IE 810b would pertain to packet stream Vs, and
voice |IE 810c would pertain to packet stream V3. Those skilled in the art will appreciate
that the although text is used to indicate the contents of the IE in Figure 8A, in an actual

implementation the text would be replaced by appropriately coded information.

[0055] In some embodiments, the IEs for all packets that are transmitted with the
same modulation and coding schemes (MCS) are grouped together for efficiency.
Figure 8B is a block diagram of a block 850 of IEs that are grouped by MCS. A frame
control header (FCH) 855 or other control message is transmitted prior to the block to
indicate the length and the MCS used for each segment of the block. In some
embodiments, adaptive modulation and coding (AMC) is used for the transmission of the
IE’s. A special rule, which is known to both base stations and mobile devices, can be used
to determine the IE MCS, based on the MCS of its corresponding packet for proper
reception of the IE. In some embodiments, the MCS for an IE is maintained the same as
that of its corresponding application packet. In some embodiments, the MCS for an IE is
one level more conservative than that of its corresponding packet. For example, if the
MCSI for a packet is 2 (QPSK with rate-/2 coding), then the MCSI for its IE is 3 (QPSK

with rate-V4 coding).
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V. Voice Activity Detection

[0056] Typical voice conversations contain approximately 50 percent silence. In order
to take advantage of the fact that about half of the time data does not need to be
transmitted at the same rate as when a user is speaking, the system may rely upon
detecting the period of silence and reducing the effective data transfer rate during that
period. The silence period in conversation is detected by a vocoder using technologies
such as Voice Activity Detection (VAD). Voice packets are only generated when voice
activity is detected. During the silence period, the voice packet data rate is greatly

reduced.

[0057] In addition to reducing the voice packet data rate during periods of silence, the
bandwidth allocation for the voice connection may also be reduced. The MAC scheduler
at the base station may use the indication of voice activity to adjust the bandwidth
allocation for the voice connection. In the uplink direction, the mobile device sends a
special MAC message once a VAD indication is received from its vocoder. The MAC
message indicates to the base station that the voice data rate is being temporarily reduced.
When such an indication is received, the MAC scheduler can reduce the airlink resource
allocated to the voice connection. Similarly, if the VAD indicates new voice activity, the
maobile device notifies the base station using a MAC message and the original resource

allocation is re-applied to the voice connection.

[0058] In the downlink direction, if there is no voice packet to be transmitted over a
voice connection, the MAC scheduler allocates the resource to other voice connections.
As a consequence, a resource block previous allocated for the connection in a particular
zone may become vacant. Several methods can be used to deal with such fragmentation
in the zone.

[0059] In some embodiments, the MAC scheduler at the base station reallocates the
resource with the objective of minimizing the impact to other voice connections, such as

their adaptive modulation and coding processes.

N 7 2
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[0060] In some embodiments, the MAC scheduler maintains the resource allocation of
the other voice connections, and allocates the resource vacated by the silent voice

connection to new voice connections or other application packets.

[0061] In some embodiments, the MAC scheduler moves all the subsequent
allocations up to fill the resource gap. As shown in Figure 10A, once a voice connection,
identified by VCID 2 enters a silent period, the other voice connections are moved by the
MAC scheduler to occupy the resource vacated by VCID 2.

[0062] In some embodiments, the MAC scheduler uses the last voice time-frequency
resource in the same zone to fill the resource gap of a silent voice connection. Figure 10B
illustrates such a case, when the MAC scheduler moves the last voice connection VCID 12
to occupy the resource allocation gap that is vacated by the voice connection VCID 2.

[0063] In some embodiments, the MAC scheduler uses the last voice time-frequency
resource that has the same coding and modulation scheme, and is contained in the same
zone, to fill the resource gap. The resource gap that is introduced by such a replacement is
then filled by the voice time-frequency resource that is subsequent to the voice time-
frequency resource that was moved. As shown in Figure 10C, voice connection VCID ©6
uses the same coding and modulation scheme as voice connection VCID 2, and is the last
connection having that scheme in the zone. When voice connection VCID 2 goes into a
silent period, the MAC scheduler allocates the voice connection VCID 2 resource to voice
connection VCID 6.. The MAC scheduler then moves resources after voice connection
VCID 6, specifically VCID 7 in Figure 10C, to occupy the resource allocation gap that is

caused by moving voice connection VCID 6.

[0064] The above detailed description of embodiments of the system is not intended
to be exhaustive or to limit the system to the precise form disclosed above. While specific
embodiments of, and examples for, the system are described above for illustrative
purposes, various equivalent modifications are possible within the scope of the system, as
those skilled in the relevant art will recognize. For example, while processes are
presented in a given order, alternative embodiments may perform routines having steps in
a different order, and some processes may be deleted, moved, added, subdivided,
combined, and/or modified to provide alternative or subcombinations. Each of these

-18-
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processes may be implemented in a variety of different ways. Further any specific
numbers noted herein are only examples: alternative implementations may employ

differing values or ranges.

[0065] These and other changes can be made to the invention in light of the above
Detailed Description. While the above description describes certain embodiments of the
technology, and describes the best mode contemplated, no matter how detailed the above
appears in text, the invention can be practiced in many ways. Details of the system may
vary considerably in its implementation details, while still being encompassed by the
technology disclosed herein. As noted above, particular terminology used when describing
certain features or aspects of the technology should not be taken to imply that the
terminology is being redefined herein to be restricted to any specific characteristics,
features, or aspects of the technology with which that terminology is associated. In general,
the terms used in the following claims should not be construed to limit the invention to the
specific embodiments disclosed in the specification, unless the above Detailed Description
section explicitly defines such terms. Accordingly, the actual scope of the invention
encompasses not only the disclosed embodiments, but also all equivalent ways of

practicing or implementing the invention under the claims.
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CLAIMS

We claim:

1: A method for a base station in a multi-cell wireless packet system using a
frame structure, each frame comprising a plurality of time slots, each time slot comprising
a plurality of orthogonal frequency division multiplexing (OFDM) symbols, the method
comprising:

designating a first zone of time-frequency resource in a cell for transmisson of

packets associated with a voice application, the first zone selected to be
different from a second zone of time-frequency resource designated in a
neighboring cell for transmission of packets associated with the voice
application;

allocating N basic time-frequency resource units in the first zone for transmission of

a packet associated with the voice application to a mobile device, wherein a
basic time-frequency resource unit contains a number of subcarriers in a
number of OFDM symbols and N is an integer number; and

transmitting a signal carrying the packet to a mobile device over the N basic time-

frequency units in the first zone.

2. The method of claim 1, wherein the packet contains data associated with a
real time protocol (RTP).

3. The method of claim 2, wherein the data is identified for transmission in the

first zone based on a RTP header associated with the data.

4. The method of claim 1, wherein the packet contains data associated with a

user datagram protocol (UDP).

b, The method of claim 1, wherein the packet contains data associated with a

session initiation protocol (SIP).
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6. The method of claim 1, wherein data contained in the packet is identified for

transmission in the first zone based on a quality of service requirement.

7 The method of claim 1, further comprising sending information to the mobile
device to indicate the allocation of the N basic time-frequency resource units used for the
transmission of the packet.

8. A method for a mobile device in a multi-cell wireless packet system using a
frame structure, each frame comprising a plurality of time slots, each time slot comprising
a plurality of orthogonal frequency division multiplexing (OFDM) symbols, the method
comprising:

receiving at the mobile device, from a base station, information indicating an

allocation of N basic time-frequency resource units in a first zone of time-

frequency resource designated for transmisson from a current cell, to the

base station, of packets associated with a voice application, wherein:

the first zone is selected by the base station to be different from a second
zone of time-frequency resource designated in a neighboring cell for
transmission of packets associated with the voice application;

a basic time-frequency resource unit contains a number of subcarriers in a
number of OFDM symbols; and

N is an integer number; and

transmitting, to the base station, a signal carrying a packet over the N basic time-

frequency units in the first zone.

9. The method of claim 8, wherein the packet contains data generated from a

voice source coder (vocoder).

10. The method of claim 8, further comprising receiving, from the base station,
information indicating a modulation and coding scheme for the transmission of the packets

associated with the voice application.

21~
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11.  The method of claim 8, further comprising receiving, from the base station,
information indicating transmission power control information for the transmission of the

packets assocaited with the voice application.

12. A base station in a multi-cell wireless packet system using a frame structure,
each frame comprising a plurality of time slots, each time slot comprising a plurality of
orthogonal frequency division multiplexing (OFDM) symbols, the base station comprising:

a controller configured to designate a first zone of time-frequency resource in a cell
for transmisson of packets associated with a voice application, the first zone
selected to be different from a second zone of time-frequency resource
designated in a neighboring cell for transmission of packets associated with
the voice application;

a scheduler configured to allocate N basic time-frequency resource units in the first
zone for transmission of a packet associated with the voice application to a
mobile device, wherein a basic time-frequency resource unit contains a
number of subcarriers in a number of OFDM symbols and N is an integer
number; and

a transmitter configured to transmit a signal carrying the packet to a mobile device

over the N basic time-frequency units in the first zone.

-22-
61240-8017. USO5/LEGAL126161976.1

32



METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

ABSTRACT

A method and system for minimizing the control overhead in a multi-carrier wireless
communication network that utilizes a time-frequency resource is disclosed. In some
embodiments, one or more zones in the time-frequency resource are designated for
particular applications, such as a zone dedicated for voice-over-IP (VolP) applications. By
grouping applications of a similar type together within a zone, a reduction in the number of
bits necessary for mapping a packet stream to a portion of the time-frequency resource
can be achieved. In some embodiments, modular coding schemes associated with the
packet streams may be selected that further reduce the amount of necessary control
information. In some embodiments, packets may be classified for transmission in
accordance with application type, QoS parameters, and other properties. In some
embodiments, improved control messages may be constructed to facilitate the control

process and minimize associated overhead.
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Customer Number 25096

Email Address patentprocurement@perkinscoie.com | | AddEmail | |Remove Email

Application Information:

Title of the Invention METHQOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD

Attorney Docket Number| 061240-8017.US05 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 12 Suggested Figure for Publication (if any)

Filing By Reference :
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PTO/AIA/4 (07-14)

Appreved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | $61240-8017.US05

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHOD AND SYSTEM FCR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 33U.S.C. 122(b)and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (®) Customer Number | (O US Patent Practitioner ‘ () Limited Recognition (37 CFR 11.9)

Customer Number 25096

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the application number blank.
Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 14248243 2014-04-08
Prior Application Status | Patented
Application I Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14248243 Continuation of 13115055 2011-05-24 8693430 2014-04-08
Prior Application Status | Patented
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PTO/AIA/4 (07-14)

Appreved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

061240-8017.US05

Application Number

Title of Invention

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

eviton T contmity Tpe | oyaeRicaton [ FaDete " patent Number | 1o ameoo)
13115055 Continuation of 11908257 2008-07-14 7948944 2011-05-24
Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
11908257 a 371 of international PCTUS0638149 2006-09-28
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Us0638149 Claims benefit of provisional 60721451 2005-09-28

Additional Domestic Benefit/National Stage Data may be generated within this form

Add

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55_. When priority is claimed to a foreign application

that is eligible for retrieval under the pricrity document exchange program (PDX) he information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

Application Number

Country i

Filing Date (YYYY-MM-DD)

| Remove |

Access Codei (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (07-14)

Appreved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | $61240-8017.US05

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHOD AND SYSTEM FCR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

Authorization to Permit Access:

[ ] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office {EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office {(WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14{h)(3), access will be provided fo a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(e) Assignee (O Legal Representative under 35U.8.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name Neocific, Inc.
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PTO/AIA/4 (07-14)

Appreved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | $61240-8017.US05

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND SYSTEM FCR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

Mailing Address Information For Applicant:

Address 1 1750 112th Ave. NE

Address 2 Suite D159

City Bellevue State/Province us
Country i| US Postal Code 98004
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignhee Data may be generated within this form by
: Add
selecting the Add button.
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PTO/AIA/4 (07-14)
Appreved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | $61240-8017.US05

Application Number

Title of Invention

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

Signature:
NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and
certifications.
Signature |/Stephen Bishop/ Date (YYYY-MM-DD)| 2015-05-22
First Name | Stephen Last Name Bishop Registration Number | 38829
Additicnal Signhature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. 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 35U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTQ. 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 Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissicner 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 infermation 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.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is 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 Cffice 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.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 records.

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant|
to 36 U.8.C. 122(b) or issuance of a patent pursuant to 356 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc 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.

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

SCORE Placeholder Sheet for IFW Content

Application Number: 14720554 Document Date: 05/22/2015

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the [FW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL
(http://Score.uspto.gov/ScoreAccess Web/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30. 2013
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/720,554
APPLICATION AS FILED - PART | OTHER THAN
{Calumn 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
{37 CFR 1.18(a), {5}, or (c}) N/A N/A N/A 70 N/A
SEARCH FEE
(a7 CFR1.1680, 7). or o] N/A N/A N/A 300 N/A
EXAMINATION FEE
@7 CFR 11810}, (2}, o (2) N/A N/A N/A 360 N/A
TOTAL CLAIMS Frrreyl i -
(37 CFR 1.16(i)) 12 minus 20= % 40 = 0.00 OR
INDEPENDENT CLAIMS ¥
{37 CFR 1.16(h) 3 sl x 210 - 0.00
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 1.1€(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) {Column 3} SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMEBER FRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
u Total . - -
= @ar CF; ?.ls:m M x = OR |x -
(] =
AT = : = or |- -
E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(E) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total 3 Minus = x =
= (37 CFR 1.16() OR [x -
% Independent Minus o, = ~ OR ~
w {37 CFR 1.18(h)) 2 B i B
% Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

“ If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** Ifthe "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 Previcusly 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 OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

Alexandria, Viggonia 22313-1430

W LEDTO 20V

APPLICATION FILING or GRP ART
| NUMBER I 371(c) DATE I UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLA[MSI IND CLAIMSl
14/720,554  05/22/2015 2414 730 061240-8017.US05 12 3
CONFIRMATION NO. 3128
25096 FILING RECEIPT

PERKINS COIE LLP - SEA G |
PATENT-SEA e ORI A A SN

P.O. BOX 1247
SEATTLE, WA 98111-1247

Date Mailed: 06/04/2015

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)
Xiaodong Li, Kirkland, WA;
Haiming Huang, Bellevue, WA;
Titus Lo, Bellevue, WA;
Ruifeng Wang, Sammamish, WA
Applicant(s)

Neaocific, Inc., Residence Not Provided,;
Power of Attorney: The patent practitioners associated with Customer Number 25096

Domestic Priority data as claimed by applicant
This application is a CON of 14/248,243 04/08/2014 PAT 9042337
which is a CON of 13/115,055 05/24/2011 PAT 8693430
which is a CON of 11/908,257 07/14/2008 PAT 7948944
which is a 371 of PCT/US06/38149 09/28/2006

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 fo constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 06/02/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/720,554

Projected Publication Date: 09/10/2015

Non-Publication Request: No
page 1of 3
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Early Publication Request: No
* SMALL ENTITY **
Title

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD

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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Docket No.: 061240-8017.US05
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Lietal. Confirmation No.: 3128

Application No.: 14/720,554 Art Unit: 2414

Filed: May 22, 2015
Examiner: Not Yet Assigned
For: METHOD AND SYSTEM FOR MULTI-
CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

REQUEST FOR CORRECTED FILING RECEIPT
Office of Initial Patent Examination's Filing Receipt Corrections
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Madam:

Applicant hereby requests that a corrected Filing Receipt be issued in the above-
identified patent application. The official Filing Receipt received by Applicant, a copy of

which is attached hereto, is missing the Applicant’s city and state of residence.

The Filing Receipt indicates the residence of the applicant was not provided,
however the Application Data Sheet filed on May 22, 2015 indicates the applicant
resides in Bellevue, Washington. Please correct the official Filing Receipt as shown:

"Residence Not Provided" should read - Bellevue, WA - .
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Applicant additionally requests that all pertinent U.S. Patent and Trademark

Office records relating to the subject application be changed to reflect this correction.

Applicant believes no fee is due with this request. However, if a fee is due,
please charge our Deposit Account No. 50-0665, under Order No. 061240-8017.US05

from which the undersigned is authorized to draw.

Dated: 18 June 2015 Respectfully submitted,

Electronic signature: /Stephen Bishop/
Stephen C. Bishop
Registration No.: 38,829
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-9000 (Fax)
Attorney for Applicant
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Non-Publication Reguest: No
page tof 3

66



Early Publication Request: No
> SMALL ENTITY &
Title

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD

Preliminary Class
370
Siatement under 37 CFR 1.55 or 1.78 for AlA (First invenior to File) Transition Applications: No
PROTECTING YOUR INVENTION QUTSIDE 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 forsign country, an invenior who wishes patent protection in another country must apply for a patant
i a specific couniry or in regional patent offices. Applicants may wish o consider the filing of an international
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foreign couniries to ensure that patent rights are not lost prematurely.

Applicants alse 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
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guidance as to the status of applicant's license for foreign filing.
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section entitled "Treaties and Foreign Patents”} for moreg information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTQO Contact Center ai 800-786-8199, or it
can be viewed on the USPFTO website at hitp:/www usplio.goviweb/ofiices/pac/doc/genarailindex html.

For information on preventing theft of your intelisctual property {(patents, rademarks and copyrighis), you may wish
to congult the LS. Governmeant website, hitp//www stopfakes.gov. Part of 2 Department of Commerce initiative,
this website includes seif-help "tookkits” giving innovators guidance on how o protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, appiicants may
call the U.8. Governmeni hotline at 1-B66-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 25, United States Code, Section 184

Title 37, Code of Federal Regulations, 511 &£ 5.15
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The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED” ollowed by a date appears on this form. Such licenses ars issued in all applications whera
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This license is to be retained by the licenses and may be used al any time on or after the effective date thereof unless
it is revoked. This license is automatically transferrad {o any refated applications{(s} filed under 37 CFR 1.53{d). This
license is not retroactive.

The grant of a license doas not in any way lesaen the responsibility of a licensee for the sacurity of the subject matter
as imposed by any Government contract or the provisions of existing laws relating 1o espionags and the national
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if a Hicense is desired before the expiration of 6 months from the filing date of the application. if € months has lapsed
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promiota and facilitate businass investment. SelectUSA provides information assistancs to the international investor
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technoiogy, manufacture products, defiver services, and grow your business, visit http/waww . SelectiUSA gov or call
+1-202-482-68040,
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In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:
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Docket No.: 061240-8017.US05
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Xiaodong Li et al.

Application No.: 14/720,554 Confirmation No.: 3128
Filed: May 22, 2015 Art Unit: 2414
For: METHOD AND SYSTEM FOR MULTI- Examiner: Not Yet Assigned

CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

PRELIMINARY AMENDMENT UNDER 37 CFR 1.115

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Madam:

Prior to examination on the merits, please amend the above-identified U.S.

patent application as follows:

INTRODUCTORY COMMENTS

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.

-
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Application No.: 14/720,554 Docket No.: 061240-8017.US05
Preliminary Amendment under 37 CFR 1.115

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1-12. (Cancelled)

13.  (New) A method for a mobile device in a wireless packet system using a
frame structure of multiple frames for transmission, each frame comprising a plurality of
time intervals, each time interval comprising a plurality of orthogonal frequency division
multiplexing (OFDM) symbols, and each OFDM symbol containing a plurality of
frequency subcarriers, the method comprising:

receiving an identifier from a base station in a cell in which the mobile device is

operating;

receiving a quadrature phase-shift keying (QPSK) modulated signal from the

base station over a zone of time-frequency resource that is allocated for
an application type, the zone having a starting time-frequency coordinate
origin and the zone comprising N time-frequency resource units within a
time interval, each unit containing a set of frequency subcarriers in a
group of OFDM symbols, where N = 2, 4, or 8; and

recovering a packet of data from the received QPSK signal using the starting

origin and N in conjunction with the received identifier.

14. (New) The method of claim 13, wherein the zone of time-frequency
resource is at a different resource location than a resource location of a zone of time-
frequency resource for the same application type in an adjacent cell within the time

interval.

15. (New) The method of claim 13, wherein the starting origin indicates a

starting OFDM symbol of the zone of time-frequency resource.

2.
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Application No.: 14/720,554 Docket No.: 061240-8017.US05
Preliminary Amendment under 37 CFR 1.115

16. (New) The method of claim 13, wherein the starting origin indicates a
starting subcarrier of the zone of time-frequency resource.

17.  (New) The method of claim 13, wherein the starting origin indicates a

starting group of subcarriers of the zone of time-frequency resource.

18. (New) The method of claim 13, wherein modular coding is applied to the

time-frequency resource units in the zone of time-frequency resource.

19.  (New) The method of claim 18, wherein a repetition coding is further

applied to the time-frequence resource units.

20. (New) A mobile device in a wireless packet system using a frame
structure of multiple frames for transmission, each frame comprising a plurality of time
intervals, each time interval comprising a plurality of orthogonal frequency division
multiplexing (OFDM) symbols, and each OFDM symbol containing a plurality of
frequency subcarriers, the mobile device comprising:

a receiver configured to:

receive an identifier from a base station in a cell in which the mobile
device is operating; and

receive a quadrature phase-shift keying (QPSK) modulated signal from
the base station over a zone of time-frequency resource that is
allocated for an application type, the zone having a starting time-
frequency coordinate origin and the zone comprising N time-
frequency resource units within a time interval, each unit containing
a set of frequency subcarriers in a group of OFDM symbols, where
N=2,4,or8;and

a processor configured to recover a packet of data from the received QPSK

61240-8017.US05/LEGAL126855841.1
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Application No.: 14/720,554 Docket No.: 061240-8017.US05
Preliminary Amendment under 37 CFR 1.115

signal using the starting origin and N in conjunction with the received
identifier.

21.  (New) A method for a base station of a cell in a wireless packet system
using a frame structure of multiple frames for transmission, each frame comprising a
plurality of time intervals, each time interval comprising a plurality of orthogonal
frequency division multiplexing (OFDM) symbols, and each OFDM symbol containing a
plurality of frequency subcarriers, the method comprising:
providing an identifier to a mobile device in the cell;
allocating a zone of time-frequency resource for carrying a packet of data of an
application type to the mobile device, the zone having a starting time-
frequency coordinate origin and the zone comprising N time-frequency
resource units within a time interval, each unit containing a set of
frequency subcarriers in a group of OFDM symbols, where N = 2, 4, or §;
and
transmitting a quadrature phase-shift keying (QPSK) modulated signal containing
the packet of data to the mobile device in a manner that allows the mobile
device to recover the packet of data using the starting origin and N in

conjunction with the provided identifier.
22. (New) The method of claim 21, wherein the zone of time-frequency
resource is allocated at a different resource location than a resource location of a zone
of time-frequency resource for the same application type in an adjacent cell within the

time interval.

23. (New) The method of claim 21, wherein the starting origin indicates a

starting OFDM symbol of the zone of time-frequency resource.
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Application No.: 14/720,554 Docket No.: 061240-8017.US05
Preliminary Amendment under 37 CFR 1.115

24. (New) The method of claim 21, wherein the starting origin indicates a
starting subcarrier of the zone of time-frequency resource.

25. (New) The method of claim 21, wherein the starting origin indicates a

starting group of subcarriers of the zone of time-frequency resource.

26. (New) The method of claim 21, wherein modular coding is applied to the

time-frequency resource units in the zone of time-frequency resource.

27. (New) The method of claim 26, wherein a repetition coding is further

applied to the time-frequence resource units.

28. (New) A base station in a wireless packet system using a frame structure
of multiple frames for transmission, each frame comprising a plurality of time intervals,
each time interval comprising a plurality of orthogonal frequency division multiplexing
(OFDM) symbols, and each OFDM symbol containing a plurality of frequency
subcarriers, the base station comprising:

an apparatus configured to provide an identifier to a mobile device in the cell;

a scheduler configured to allocate a zone of time-frequency resource for carrying

a packet of data of an application type to the mobile device, the zone
having a time-frequency coordinate origin and the zone comprising N
time-frequency resource units within a time interval, each unit containing a
set of frequency subcarriers in a group of OFDM symbols, where N = 2, 4,
or 8; and

a transmitter configured to transmit a quadrature phase-shift keying (QPSK)

modulated signal containing the packet of data to the mobile device in a
manner that allows the mobile device to recover the packet of data using

the starting origin and N in conjunction with the provided identifier.
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Application No.: 14/720,554 Docket No.: 061240-8017.US05
Preliminary Amendment under 37 CFR 1.115

REMARKS

Claims 1-12 have been cancelled and new claims 13-28 have been added.
Support for the new claims may be found, for example, in paragraphs [0029]-[0039],
[0046], and [0051-0052], including Table 1 and accompanying figures. Applicant

respectiully requests examination of the newly-added claims.

Please charge any underpayment or credit any overpayment to our Deposit
Account No. 50-0665, under Order No. 061240-8017.US05 from which the undersigned
is authorized to draw.

Dated: 15 July 2015 Respectfully submitted,

By /[Stephen Bishop/
Stephen C. Bishop
Registration No.: 38,829

Perkins Coie LLP

P.O. Box 1247

Seattle, WA 98111-1247
Phone: (206) 359-8000
Fax: (206) 359-7198

Attorneys for Applicant
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Representative information should be provided for all practitioners having a power of atiorney in the application.
Froviding this information in the Application Data Sheet does not constituie a power of attorney in the application
{see 37 CFR 1.32). Enter either Customer Number or complete the Representative Name section below. If both
sections are completed the Customer Number will be used for the Representative Information during processing

Please Selsct One: X Customer Number US Patent Practitioner Limited Recognition (37 CFR 11.9)

Customer NMumber | 25088
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PTOAIAE (08-12)

Aoproved for use through 01/31/2014, OMB 0651-0032
.S, Patant and Trademark Office; LS. DEPARTHMENT OF COMMERCE
Under the Paperwerk Raduction Act of 1988, no persons are raquired to respond to a collaction of information unless it cantains a vaiid OMBEB control number

Suppiemental Application Data

Sheet 37 CFR 1.76

Attorney Docket Number

(651240-8017.U805

Application Number

14720554

Title of Invention

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET
COMMUNICATION WITH REDUCED OVERHEAD

Domaestic BenefitfNational Stage information:

This soction alicws for the appdivan? to ofthey clalm bhonefit gadeor 33 LG 1189400}, 1286 121, 365, or 386{G or Inclicata Nations!
Stage entry from & PUT application. Providing this information in the application data sheet vonstiiutes (he specic roforenye

required Dy S USL 11Nl or 130, and 37 LRI TR,
Whaen refering to the cursent apphcation, pleass fsave the apphoation number blank

Frior Application Satus

Panging

Applcation Numbsy

Continaily Typs

Frior Applicalion Numbsr

Filng Uate DOYYY-MM-DLY

i 1478

14248243

A4-D408

Praors Application Status

Continuaton of
e

afernied

<
¥

Application hesrabton e v Evior Application Filing Oate i imme Dile
Nurnlser Ry T Nssriber VY MMLDDy | RN | ey Do)
14248243 Continuation of 13115056 2011.05-2 2693430

Fror Applicabon Status

Patendad

Application s e Frior Applcation — ] fosae Dt
S ARG Type Nusmher b PR NUBET | v e D0y
PEHE06E Cntinustion of LR Bt GGV T4a944 201 L0624

Pros Appheation Stalus

Application Numbsr

Continuity Typs

Frior Apphoation Number

Filtreg Diatbe {YYVY-MMAD

1190857

A 371 of infesationad

PFOTUSDER8 148

20538-05-28

Frioe Application Slakus

Expired

Appcation Number

Contirsty Type

Proy Apphication NMumnber

Filing Uate (YYYY-MM-DDY

SRR R 1

Clars benel of provisona

SHT2aM

by selecting the Add bulton,

Addiional Domestic BenefitiNational Stage Data may be generated within this form

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and fo identify any prior foreign application
for which priority is not claimed. Providing this information in the application data sheet constitiies the claim for
priority as required by 35 U.5.C. 119(b}) and 37 CFK 1.55{a).

Application Nurmnber

Country

MM-DD)

Parent Filing Date{YYYY-

Priority Claimed

Yes No
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Aoproved for use through 01/31/2014, OMB 0651-0032

1.5, Patant and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwerk Raduction Act of 1988, no persons are raquired to respend to a collaction of information unless it cantains a vaiid OMBEB control number

Attorney Docket Number | 061240-8017.U805

Suppiemental Application Data
Sheet 37 CFR 1.76 Application Number 14720554

METHOD AND 3YSTEM FOR MULTI-CARRIER PACKET

. .
TRea) liaaton COMMUNICATION WITH REDUCED OVERHEAD

Authorization {o Permit Access:

Authorization to Parmit Access o the Instant Application by the Farticipaling Cifices

if checked, the undersigned hereby grants the USPTO authority o provide the Europesan Palent Office (EPQ),
the Japan Fatent Office {IFQ), the Korean Intellectual Property Office {KIPO}, the World intelleciuai

Property Office (WiPO), and any other inieliectual property offices in which a foreign application

claiming priority to the instant patent application is filed access 1o the instant patent application. See

37 CFR 1.44(c) and {(h). This box shouid not be checked if the applicant doss not wish the EPO,

JRO, KiPO, WIPO, or other intellectual property office in which a foreign application clainming pricrity

to the instant paieni application is filed {0 have access to the insiani patent application.

In accordance with 37 CFR 1.14(h) (3}, access will be provided to a copy of the instant palent
application with respect to: 1) the instant patent application-as-filed; 2} any forsign application o
which the inslant patent application claims priorily under 35 US.C. 118{a)-{d} if a copy of the
foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in
the instant palent application; and 3} any U.S. application-as-filed from which benefit is scught
in the instant patent application.

in accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this
Authorization.

Applicant Information:

Providingrthis information in the application data sheet does not substitule for compliance with any reguirement of
part 3 of Title 37 of the CFR fo have an assignment recorded in the Office.

Applicant 1

if the applicant is the inventor {(or the remaining joint invenior or inventors under 37 CFR 1.452, this section should
not be completed, The information to be provided in this section is the name and address of the legal
representative who is the applicant under 37 CFR 1.43; or the name and address of the assignee, person o
whom the inventior is under an obligation to assign the invention, of person who otherwise shows sufficient
%rogrietary interest in the malter who is the applicant under 37 CFR 1.46. i the applicant is an applicant under 37
FR 1.46 (assignes, person to whom the inventor is obligated to assign, or person who othenwise shows
sufficient greprie‘tary interest) together with one or more joint inventors, then the joint inventor or invenlors who
are also the applicant should be
identified in this section.

Assignee Legal Representative under 385 U.S.C. 117

EFS Web 2.2.2
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1.5, Patant and Trademark Off
Under the Papenwerk Raduction Act of 1988, no persons are raguired to respend to a collaction of informiation uniless it o

PTOAIAE (08-12)

Aoproved for use through 01/31/2014, OMB 0651-0032

PARTMENT OF COMMERCE
tains a valid OME control number

Suppiemental Application Data

Sheet 37 CFR 1.76

Attorney Docket Number

(651240-8017.U805

Application Number

14720554

Title of Invention

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET
COMMUNICATION WITH REDUCED OVERHEAD

assign.

Person to whom the invenior is obligated fo

Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authorily to file the patent application, the invenior is:

MName of the Deceased or Legaily incapacitated Inventor:

if the Assignee is an Organization check hera,

Organization Name

Neocific, Inc.

Mailing Address Information:

Address 1 1750 112th Ave. NE

Address 2 Suite D159

City Seflavue State/Provinge 8 WA

Country us Posial Code 88004

Phone Number Fax Number

Email Addrass

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.32. See 37 CFR 1.4 for signature requirements and
certifications

Signature {Stephen Bishop/ Date 15 July 2018
First Name | Slephen f.ast Name | Bishop Registrafion Number : 38,829

This coliection of information is required by 37 CFR 1.78. The information is required o obtain or retain a benefit
by the public which is fo file {and by the USPTO to process) an application. Confidentiality is governed by 35
U.S.C. 122 and 37 CFR 1.14. This colieclion is estimated fo take 23 minuies to compiete, including gathering,
preparing, and submitting the compisted application data sheet form to the USPTO. Time will vary depending
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1.5, Patant and Trademark Office; L DEPARTMENT OF COMMERCE

Under the Paperwerk Raduction Act of 1988, no persons are raquired to respond to a collaction of information unless it cantains a vaiid OMBEB control number

Attorney Docket Number | 061240-8017.U805

Suppiemental Application Data
Sheet 37 CFR 1.76 Application Number 14720554

METHOD AND 3YSTEM FOR MULTI-CARRIER PACKET

. .
TRea) liaaton COMMUNICATION WITH REDUCED OVERHEAD

upon the individual case. Any comments on the amount of time you require 1o complete this form and/or
suggestions for reducing this burden, should be sent {o the Chief Information Officer, U.S. Patent and
Trademark Office, U.8. Department of Commarce, P.O. Box 1450, Alexandria, VA 22313-14580. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEKD TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 223131458,
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Electronic Patent Application Fee Transmittal

Application Number:

14720554

Filing Date:

22-May-2015

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH

REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Stephen C Bishop/Todd Nielsen

Attorney Docket Number: 061240-8017.US05
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount n 3-;';:;)' in
Basic Filing:
Pages:
Claims:
Independent Claims in Excess of 3 2201 1 210 210

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Ay B:;:;}I in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 210
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Electronic Acknowledgement Receipt

EFS ID: 22925493
Application Number: 14720554
International Application Number:
Confirmation Number: 3128
Title of Invention: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
* REDUCED OVERHEAD
First Named Inventor/Applicant Name: Xiaodong Li
Customer Number: 25096
Filer: Stephen C Bishop/Todd Nielsen
Filer Authorized By: Stephen C Bishop
Attorney Docket Number: 061240-8017.US05
Receipt Date: 15-JUL-2015
Filing Date: 22-MAY-2015
Time Stamp: 14:56:55
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $210
RAM confirmation Number 1218
Deposit Account
Authorized User

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

Document Decomant Destitotion File Name File Size(Bytes)/ Multi Pages
Number P Message Digest | Part/.zip| (ifappl.)
86282
0612408017US05_PA_07_15_1
1 yes 6
5.pdf
3cbd 2c0b09 1 94627775 3e 185162834
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
2 5
Applicant Arguments/Remarks Made in an Amendment 6 6
Warnings:
Information:
196020
- Avblication Data Sheat 0612408017US05_Corrected_A| - 8
PP DS_07_15_15_pdf
G2 1b97acead 2 %d 1401M5460e34a2992 140
B02a
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
30670
3 Fee Worksheet (SB06) fee-info.pdf no 2
53df4da08097 34 6c8f5b04cd 1 oS fd 87 ad
A
Warnings:
Information:
Total Files Size (in bytesl{ 312972
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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/R0O/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 OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

Alexandria, Viggonia 22313-1430

WWWLEDTO 20V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
14/720,554 05/22/2015 Xiaodong Li 061240-8017.US05
CONFIRMATION NO. 3128
25096 PUBLICATION NOTICE

PERKINS COIE LLP - SEA General
PATENT SEA T
SEATTLE, WA 98111-1247

Title:METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD

Publication No.US-2015-0256315-A1
Publication Date:09/10/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTQ's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

page 1 of 1
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14720554

PLUS Search Results for S/N 14720554, Searched Mon Sep 28 12:00:56 EDT 2015

The Patent Linguistics Utility System (PLUS) is a USPTQO automated search system
for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which
produces a list of patents that are most closely related linguistically to the application
searched. This search was prepared by the staff of the Scientific and Technical Information
Center, SIRA.

7308268 69
7613461 69
7822849 69
7948944 69
7952999 69
7948944 69
7952999 69
8233430 69
8693430 69
9042337 69
4224990 65
2065312 52
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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,UEPLO. B0V

NOTICE OF ALLOWANCE AND FEE(S) DUE

25096 7590 041272017 I EXANINER I
PERKINS COIE LLP - SEA General PATEL, CHANDRAHAS B
PATENT-SEA
P.O. BOX 1247 I ART UNIT PAPER NUMBER I
SEATTLE, WA 98111-1247 o

DATE MAILED: 04/12/2017

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

14/720.554 05/22/2015 Xiaodong Li 061240-8017.US05 3128
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

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

nonprovisional SMALL 5480 30 50 5480 07/12/2017

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

TATUTORY PERIOD CA T BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to

Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dee. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

m.:unlcnamc fee notifications.

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

25096 7590 04/12/2017
PERKINS COIE LLP - SEA General
PATENT-SEA
P.O. BOX 1247
SEATTLE, WA 98111-1247

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

Eapcrs Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certilicate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the U mlt‘d
States Postal Service with sufficient postage for first ¢lass mail in an envelo
addressed to the Mail Stop ISSUE FEE address above, or being ldulmlle
transmilted to the USPTO (E’?l ) 273-2885. on the date indicated below.

(Depasitor's name)

(Signature )
{Date}
I APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. I
14/720,554 05/22/2015 Xiaodong Li 061240-8017.US05 3128
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 S0 50 $480 07/122017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL, CHANDRAHAS B 2464 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
ER LG (1) The names of up o 3 registered patent attorneys 1
a Ch:m%L of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

D "Fee Address” indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(2) The name of a single firm (having as a membera =
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is =~ 3
listed, no name will be printed. :

%}

. 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) : O 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)

[ fssue Fee
[ publication Fee (No small entity discount permitted)
[J Advance Order - # of Copies

[ A check is enclosed.
3 Payment by credit card. Form PTO-2038 is attached.

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

| Applicant asserting small entity status. See 37 CFR 1.27

M | Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

Authorized Signature

Typed or printed name

Date

Registration No.

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

Page 2 of 3
OMB 0651-0033 .S, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW,UEPLO. B0V

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. |  CONFIRMATION NO, I
14/720,554 05/22/2015 Xiaodong Li 061240-8017.US05 3128
I EXAMINER I
25096 7590 041272017
PERKINS COIE LLP - SEA General PATEL, CHANDRAHAS B
PATENT-SEA
P.O. BOX 1247 I ART UNIT PAPER NUMBER I
SEATTLE, WA 98111-1247 o

DATE MAILED: 04/12/2017

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

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

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

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

Page 3 of 3
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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 colleet 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 (11) 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 PTOIL.-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. It you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 11.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s}

14/720,554 LI ET AL.
- sy i i AlA (First Inventor to File)
Notice of Allowability EEK'E'BEZHAS PATEL Qi'ai’ m Slus

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to 7/15/2015.
A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. [ The allowed claim(s) is/are 13-28. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {(not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

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

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

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

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

/CHANDRAHAS PATEL/
Primary Examiner, Art Unit 2464

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170403
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Application/Control Number: 14/720,554 Page 2
Art Unit: 2464

DETAILED ACTION
Allowable Subject Matter
1. Claims 13-28 are allowed.

2 The following is an examiner’s statement of reasons for allowance:
Regarding claims 13, 20, 21 and 28, Vijayan et al. (USPN 7,221,680)
teaches a meathod for a mobile device in a wireless packet system using a frame
structure of multiple frames for transmission, each frame comprising a plurality

of time intervals, each time interval comprising a plurality of orthegonal
frequency division multiplexing {(OFDM} symbeols, and each OFDM symbol
containing a plurality of frequency subcarriers [Fig. 41, the method comprising:
receiving an identifier from a base station in a cell in which the mobile device is
operating [Col. 5, lines 35-66]; receiving a guadrature phase-shift keying {QPSK)
modulated signal from the base station over a zone of time-fraguency resource
{Col 13, lines 46-58].

However Vijayan and other prior art does not teach a zone of time-
frequency resource that is aliocated for an application type, the zone having a
starting time-freguency coordinate origin and the zone comprising N time-
frequency resource units within a time interval, sach unit containing a set of
frequency subcarriers in a group of OFDM symbols, where N = 2, 4, or 8, and
recovering a packet of data from the received QPSK signal using the starting

origin and N in conjunction with the received identifier.
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Application/Control Number: 14/720,554 Page 3
Art Unit: 2464

Above taken with other limitations of the claims is considered novel and
nan-obvious.

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

Conclusion

Any inquiry concerning this communication or earlier communications
from the examiner should be directed to CHANDRAHAS PATEL whose telephone
number is (571)270-1211. The examiner can normally be reached on Monday
through Thursday 7:30 to 17:00 ET.

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, Ricky Ngo can be reached on 571-272-3139. The fax
phone number for the organization where this application or proceeding is
assigned is 571-273-8300.

Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information

for published applications may be obtained from either Private PAIR or Public
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Application/Control Number: 14/720,554 Page 4
Art Unit: 2464

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.

/CHANDRAHAS PATEL/
Primary Examiner, Art Unit 2464
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U.S. PATENT DOCUMENTS
* chmgﬁ'ﬂ,"e’_mmﬂzmﬁ; (i Name CPC Classification US Classification
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“A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
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# : Operator Stamp

L3 {32 E(Ii and huang and lo and wang).in. EUS-F‘GPUB; OR ON 2017/04/03
EUSF’AT; FPRS; 10:32
SEPO; JPO;
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IBM_TDB
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11:47
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11:47
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enb)) HEPO; JPO;

DERWENT;
{IBM_TDB

L21 1286 iigpsk and ofdm and (identifier with EEUS—PGPUB; OR ON 2017/04/03
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time$ 1frequency) DERWENT;

iIBM_TDB
i i
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USPAT 13:35

L27 0 26 and (gpsk and US-PGPUB; OR ON 2017/04/03
time$ 1frequency).cim. USPAT 13:35

L29 (5874 §h04|1{0003.cpc. US-PGPUB; OR ON 2017/04/03

USPAT 13:35

L30 43 29 and (gpsk and US-PGPUB; OR ON 2017/04/03
gilime$ 1frequency).clm. USPAT 13:35

L31 {5271 {h04/1/0009.cpc. US-PGPUB; OR ON 2017/04/03

USPAT 13:36
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L32 3 31 and (gpsk and US-PGPUB; OR ON 2017/04/03
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L33 i944 h0411/0029.cpc. US-PGPUB; OR ON 2017/04/03
USPAT 13:39

L34 2 33 and (qpsk and US-PGPUB; OR ON 2017/04/03
{time$1frequency).cim. USPAT 13:39

L35 11070 §h04l51’00[]?.cpcA US-PGPUB; OR ON 2017/04/03
USPAT 13:40

L36 8 35 and (qpsk and US-PGPUB; OR ON 2017/04/03
itime$1frequency).cim. USPAT 13:40

L37 3920 §h04I‘;‘u‘(]i()-*lﬂf.cplc. US-PGPUB; OR ON 2017/04/03
USPAT 13:48

L38 5 37 and (gpsk and US-PGPUB; OR ON 2017/04/03
itime$ 1frequency).cim. USPAT 13:48

L39 3208 §h(]4|5;‘006.cpc. US-PGPUB; OR ON 2017/04/03
USPAT 13:49

L40 {3 39 and (gpsk and US-PGPUB; OR ON 2017/04/03
time$1frequency).cim. USPAT 13:49

L41 3931 1h04127/2601.cpc. US-PGPUB; OR ON 2017/04/03
USPAT 13:51

L42 i1 41 and (gpsk and US-PGPUB; OR ON 2017/04/03
time$ 1frequency).cim. USPAT 13:51
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USPAT 13:52

L46 0 45 and (gpsk and US-PGPUB; OR ON 2017/04/03
itime$ 1frequency).cim. USPAT 13:52

L47 {2484 §h04w72/048,cpc. US-PGPUB; OR ON 2017/04/03
USPAT 13:52

L48 0 47 and (gpsk and US-PGPUB; OR ON 2017/04/03
USPAT 13:52

{itime$ 1frequency).cim.
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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.0O. 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
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS"

for maintenance fee notifications.

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

25096 7590 04/12/2017
PERKINS COIE LLP - SEA General
PATENT-SEA
P.O.Box 1247

Seattle, Washington 98111-1247

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

I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Todd Nielsen (Depositor's rame)
/Todd Nielsen/ (Signature)
10 July 2017 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO
14/720,554 05/22/2015 Xiaodong Li 061240-8017.US05 3128
TITLE OF INVENTION: METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD
[ APPLN TYPE |ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEEDUE | PREV PAIDISSUEFEE | TOTALFEES)DUE |  DATEDUE
nonprovisional SMALL $480.00 50 $0 £480.00 07/12/2017
| EXAMINER | ARTUNIT [ CLASS-SUBCLASS
PATEL, CHANDRAHAS B 2464 370-330000

1. Change of correspondence address or indication of "Fee
Address” (37 CFR 1.363).
Change of corespondence  address  (or  Change  of
Correspondence Address form PTO/SB/122) attached.
|:| "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/AT; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attomeys 1

Perkins Coie LLP

or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attomey or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3

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.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

(A) NAME OF ASSIGNEE

Neocific, Inc.

Bellevue, Washington

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

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

|:| Publication Fee (No small entity discount permitted)

|:| Advance Order - # of Copies

4b. Pavment of Fee(s): (Please first reapply any previously paid issue fee shown above)

A check is enclosed.

Pavment by credit card.

The Director is hereby authorized to charge any deficiencies or credit any

overpayment to Deposit Account Number

50-0663

5. Change in Entity Status (from status indicated above)
[ ] Applicant cetifying micro entity status. See 37 CFR 1.29

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

I:l Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken to
be a notification of loss of entitlement to micro entity status.

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

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

/Stephen Bishop/

Date 10 July 2017

Tvped or printed name

Stephen Bishop

Registration No. 38,829

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

61240-8017.U805/135253593.1

OMB 0651-0033
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Docket No.: 061240-8017.US05
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Lietal

Application No.: 14/720,554 Confirmation No.: 3128

Filed: May 22, 2015 Art Unit: 2464

For: METHOD AND SYSTEM FOR MULTI- Examiner: Chandrahas B. Patel

CARRIER PACKET COMMUNICATION
WITH REDUCED OVERHEAD

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

MS Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In the Notice of Allowability mailed April 12, 2017, the Examiner allowed claims
13-28. Although applicant agrees with the Examiner's conclusion that these claims are
allowable, applicant notes that the claims may be allowable for reasons other than those

identified by the Examiner and does not concede that the Examiner's characterizations
of the terms of the claims and the prior art are correct.

Dated: 10 July 2017 Respectfully submitted,

By /Stephen Bishop/
Stephen Bishop
Registration No.: 38,829
PERKINS COIE LLP
P.O. Box 1247
Seattle, Washington 98111-1247
(206) 359-8000
(206) 359-7198 (Fax)
Attorney for Applicant

61240-8017.US05/135253860.1
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Electronic Patent Application Fee Transmittal

Application Number:

14720554

Filing Date:

22-May-2015

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH

REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Filer:

Stephen C Bishop/Todd Nielsen

Attorney Docket Number:

061240-8017.US05

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

2501 1

480

480
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Description Fee Code Quantity Amount SuZ;I';{tsa}l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFS ID: 29731989
Application Number: 14720554
International Application Number:
Confirmation Number: 3128

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

25096

Filer: Stephen C Bishop/Todd Nielsen
Filer Authorized By: Stephen C Bishop
Attorney Docket Number: 061240-8017.US05
Receipt Date: 10-JUL-2017
Filing Date: 22-MAY-2015
Time Stamp: 14:30:26

Application Type:

Utility under 35 USC 111{a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $480

RAM confirmation Number 071117INTEFSW14333700

Deposit Account

Authorized User

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

Document L . File Size(Bytes)/ Multi Pages
Number Document Description LSS Message Digest | Part/.zip| (ifappl.)
204987
1 061 2408|{J'| 7US05_1 F_eransrnitt yes 5
a _07_1 0_1 ?p 5c6303009f 1afoecOde 1d23155/72e4c6039
5302
Multipart Description/PDF files in .zip description
Document Description Start End
Issue Fee Payment (PTO-85B) 1 1
Miscellaneous Incoming Letter 2 2
Warnings:
Information:
30496
2 Fee Worksheet (SB06) fee-info.pdf no 2
2711697dbca1 7563692089 ced2e512b6a Y
30b19
Warnings:
Information:
Total Files Size (in bytesq 235483

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 similarto 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 asa
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 DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandda, Virginia 22313-1450

WWW. SO, 2OV

I APPLICATION NO, I ISSUE DATE BATENT NO. ATTORNEY DOCKET NO, CONFIRMATION NO.,
14/720,554 08/15/2017 9735944 061240-8017.1US05 3128
25006 7590 0712612017
PERKINS COIE LLP - SEA General
PATENT-SEA
P.O. BOX 1247

SEATTLE, WA 98111-1247

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 264 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) (Pleasc see PAIR WEB site htip://pair.uspto.gov for additional applicants):

Xiaodong L1, Kirkland, WA;

Neocific, Inc., Residence Not Provided;
Haiming Huang, Bellevue, WA;

Titus Lo, Bellevue, WA:

Ruifeng Wang, Sammamish, WA;

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

IR103 (Rev. 10/09)
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Doc Code: PA.. PTO/AIA/BZA (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OME centrol number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/720,554

Filing Date May 22, 2015

First Named Inventor Lietal.

Title METHOD AND SYSTEM FOR MULTI-CARRIER PACKET
COMMUNICATION WITH REDUCED OVERHEAD

Art Unit 2464

Examiner Name 3128

Attorney Docket Number |[NEO-PT020.5

SIGNATURE of Applicant or Patent Practitioner

Signature /Christina R. Walsh/ Date (Optional)
Name Christina R. Walsh ﬁegisgration 61553
umbper

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) Neo WI reless LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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-PTO-9199 and select option 2.
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Doc Code: PA..

Document Description: Power of Attorney FICIAIMG2B (07-T3)

Approved for use through 03/31/2021. OMB 0651-0035

U.5. 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

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number

'

(Note: The boxes above may be left blank if information i.s provided an form PTO!AIA;!.B2A‘)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: —"

on w2 ]
O

| hereby appoint Practitioner(s) named in the attached list {form PTQ/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTQ/AIA/B2A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number: | ' - ‘

OR L

D Firm or
Individual Name
Address
City | State I I Zip ]
Country
Telephone ] Email ]

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Neo Wireless LLC

I:l Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature N Sl [ Date (Optional) |
Name David Loo
Title C.E.O., Neo Wireless LLC

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. Sec 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application, Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1,11 and 1.14. This collection is esllirr!aged to take 3 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 te complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information folcer‘ u.s. P_atent and Trademark O.fﬁc,e. LES:
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETLD FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compieting the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/IE (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 reguired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Neo Wireless LLC

Application No./Patent No.: 1 4/ 720:554 Filed/Issue Date: May 22= 2015
METHODS AND APPARATUS FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OVERHEAD

Titled:
Neo Wireless LLC 5 corporation
{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 gne 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):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s} by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| 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. E A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1 From: INVENTORS .. NEOCIFIC, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 051256 , Frame 0932 , or for which a copy thereof is attached.

> eom: NEOCGIFIC, INC. .. CFIP NCF LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 051116 , Frame 0396 , 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.8.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 ta 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. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/9E (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1985, no persons are required to respond fo a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
+ Fom. CFIP NCF LLC . NEO WIRELESS LLC

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

ree 051971 (o 0226

. or for which a copy thereof is attached.

4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel ., Frame . or for which a copy thereof is attached.
5. From: To:

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

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

6. From: To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

m 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.

/Christina R. Walsh/ March 16, 2020

Signature Date
Christina R. Walsh 61553
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.

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 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 Acknowledgement Receipt

EFS ID: 38868213
Application Number: 14720554
International Application Number:
Confirmation Number: 3128

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

25096

Filer:

Christina R. Walsh/Justin Slater

Filer Authorized By:

Christina R. Walsh

Attorney Docket Number: 061240-8017.US05
Receipt Date: 16-MAR-2020
Filing Date: 22-MAY-2015
Time Stamp: 14:21:01

Application Type:

Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File S:ze(Bgftes)l Multl_ -Pages
Number Message Digest | Part/.zip| (ifappl.)
1129984
NEO-PT020_5-
1 Application Data Sheet Supplemental _ADS- no 8
EF5-20200316.PDF 113fc033e 1660692425017 Oc53d
B5%c4
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

360424
NEO-PT020_5-
2 Power of Attorney Executed_POA_ByApplicant_ai no 2
a0082-20200316.PDF 8112a841609114425263cf4f337c0dd 1ab

bbfog

Warnings:

Information:

165192
Assignee showing of ownership per 37 NEQ-
3 9 9 PP PT020_5-373c_aia0096-202003 no 3
CFR3.73
16.PDF 4370ee017a58214138026 2241145565008
Warnings:
Information:
Total Files Size (in bytes}{ 1655600

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 similarto 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/EQ/9203 indicating acceptance of the application asa
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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FTOMAIAM4 (O7-14)

SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. CMB 0651.0032
L., Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE

Uinder the Paperwork Reduclion Act of 1985, no parsons are required o respond to a collection of information uniess i contains a valid OMB conirol number.

Attorney Docket Number | 984248-8847U385  NEO-PT020.5

Application Data Sheet 37 CFR 1.78 -
Application Number 14/720,554

Tilie of invention METHOD AND SYSTEM FOR MULTICARRIER PACKET COMMUNICATION WITH REDUCED OVERMHEAD

The application data sheat is part of the provisional or nonprovisicnal application for which # is being submitted The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as cutlined in 37 CFR 1.76

This document may be completed electionically and submitted to the Office in electionic format using the Electronic Filing System (EFS8) or the
document may be printed and included in 3 paper filed application.

Secrecy Order 37 CFR 5.2

y Portions or all of the appiication associated with this Application Data Sheel may fall under a Secrecy Order pursuant to
! 37 CFR 5.2 {Paper filers only. Applications that fall under Secrecy Order may not be filed electronically)

Inventor information:

inventor 1

iegal Nams
Frafix| Given Mame Middie Nama Family Name Suffix
Xiaodong Li
Residence Information {Select One) (&) US Residency () Non US Residency () Active US Mititary Service
City | Kirkland State/Province | WA Country of Residencd | US

Mailing Address of Inventor:

Address 1 1750 112th Ave. NE
Address 2 Suite D159
City Bellevue State/Province WA
Postal Code 98004 | Countryi | US
Inventor 2
Legal Name
Prefix| Given Nams Middie Name Family Name Suffix
Haiming Huang
Residence Information {(Select One) & US Residency () Non US Residency () Active US Mititary Seivice
City | Bellevue State/Province I A Country of Residence | US

Mailing Address of Inventor:

Address 14 1750 112th Ave. NE

Address 2 Suite D158

City Bellevue State/Province | WA

Postal Code 98004 | Countryi | US

Inventor 3

iegal Nams

Prefix| Given Name Middle Name Family Name Suffix
Titus Lo

Residence Information {Select One) (@) US Residency (O NonUS Residency () Active US Military Service

]
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FTOMAIAM4 (O7-14)
SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. OMB 08510032
U.5. Patent and Trademark Ofiice; U.S. DEFARTMENT OF COMMERCE
Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

Attorney Docket Number | §84240-8043US085  NEO-PT020.5
Application Number 14/720,554

Application Data Sheet 37 CFR 1.76

Titie of invention METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

City | Bellevue State/Province | WA Country of Residence us

Mailing Address of Inventor:

Address 1 1750 112th Ave. NE

Address 2 Suite D159

City Bellevue State/Province | WA
Postal Code 98004 | Countryi | Us

inventor 4

iegal Name
Prefix| Given Name Middie Name Family Name Suffix
Ruifeng Wang

Residence Information (Select One} (8) US Residency (O Non US Residency () Active US Military Service

City | Sammamish State/Province | WA E(}auntg’y of Residencéd | US

Mailing Address of Inventor:

Address 1 1750 112th Ave. NE

Address 2 Suite D159

City Bellevie State/Province I WA
Postal Code | 98004 Country i i us

All Inveniors Must Be Listed - Additional inventor information blocks may be
generated within this form by selecting the Add buiton.

Correspondence Information:

Enter either Customer Number or compiete the Correspondence Information section below.
For further information see 37 CFR 1.33{a).

[] An Address is being provided for the correspondence information of this application.

Customer Number 26806 03624

Email Address

eoffice@vklaw.com

Application Information:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED
OVERHEAD
Attorney Docket Number] 884248-8544886 NEO-PT020.5

Title of the invention

Application Type Nonprovisional
Subject Matier Litility
Total Number of Drawing Sheets {if any) 12 Suggested Figure for Publication {if any}

Filing By Reference:

EFSWeb 2212
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FTOMAIAM4 (O7-14)

SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. OME 06§1-0032
; o U.5, Patent and Trademark Oifice; U.5. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

) . Attorney Docket Number | €84240-8044L8858  NEO-PT020.5
Application Data Sheet 37 CFR 1.76

Application Number 14/720,554

Titie of invention METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

Only complete this section when filing an application by reference under 35 U.S.C. 111} and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate sectionis) below {i.e, “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and reguirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intelfectual Property Authority or Country
filed application

Publication Information:
[} Request Early Publication (Fee required at time of Request 37 CFR 1.219)

RQQU@S@ Not to Publish. 1 nereby request that the attached application not be published under

u 35 U.G.C. 122{b) and certify that the invention disclosed in the atlached appilication has not and will not be the
subject of an application filed in another country, or under a multilateral intemational agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information showid be provided for all praciitioners having a power of altorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of aitorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are compieted the customer
Number will be used for the Representative information during procassing.

Please Seiect One: (&8 Customer Number l () US Patent Practitioner (O Limited Recognition {37 CFR 11.9}
Customer Number 25068 03624

Domestic Benefit/National Stage information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119{e), 120, 121, 365{¢), or 386(c} or indicate National
Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
requirad by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending

Application Number Conlinuity Type Prior Application Number Filing Date (YYYY-MM-DD)
14/720,554 Continuation of 14245243 2014-04-08
Prior Application Status | Patenied
Appiication T Prior Application Fiiing Date I : Issus Date
Khrilios Continuity Type Number (YYYY-MM-DD) FPatent Mumber (YYYY-MM-DD)
14248243 Continuation of 13115055 2011-05-24 8893430 2014-04-08

Prior Application Status | Patenied

EFSWeb 2212

128



FTOMAIAM4 (O7-14)

SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. OMB 08510032
U.5. Patent and Trademark Ofiice; U.S. DEFARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

Attormey Docket Number | 6842408044808 ;
Application Data Sheet 37 CFR 1.76 d 5 NEO-PT020.5

Application Number 14/720,554

Titie of invention METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

AEE!;:;:?'] Continuity Type Pria;ﬁséagi:?ﬁon WEL’:QMD&?-?}D} Patent Number (Y,i;i:\?_ew?ﬁii;m
13115055 Continuation of 11808257 2008-07-14 7948844 2011-05-24
Prior Application Status
Application Number Coniinuity Type Frior Application Number | Filing Dale (YYYY-MM-DD)
11808257 a 371 of international PCTLUS0E28148 2008-09-28
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
us0e38149 Claims benefit of provisional 80721451 2005-08-28

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 25 U.S.C. 118(b) and 37 CFR 1.85. When pricrity is claimed to a foreign application
that is eligibie for retrieval under the pricrity document exchange program (PDX}! the information will ke used by the Office o
automatically attempt refrieval pursuant to 37 CFR 1.55()(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a cerified copy of the foreign priority application is filed, within the time pericd specified in 37 CFR 1.55(g)}(1).

Application Number Ceuntnji Filing Date (YYYY-MM-DD) Access Codei(if applicable}

Additional Foreign Priority Data may be generated within this form by selecling the
Add butlon.

Statement under 37 CFR 1.55 or 1.78 for AlA {First Inventor to File) Transition
Applications

This application {1) claims priority {o or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[} 18, 2013,

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor {o file provisions of the AlA.

EFSWeb 2212
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SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. CMB 0881-0032
' - o U.5. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

Altorney Docket Number | €84240-8047US88  NEO-PT020.5
Application Number 14/720,554

Application Data Sheet 37 CFR 1.76

Titie of invention METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

Authorization to Permit Access:

[] Authorization to Permit Access to the instant Application by the Participating Offices

If checked, the undersigned hereby granis the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Inteliectual Property Cffice (KIPO}, the World Intellectuai Property Office (WiFO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent appiication. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
doss not wish the EPC, JPO, KIPO, WIPO, or other intellectual property office in which a forgign application claiming priority
o the instant patent appiication is fiied to have access to the instant patent application.

In accordance with 37 CFR 1.14(h}{3}, acecess will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent apptication

claims priority under 35 U.5.C. 118(a}-(d} if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
soughti in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be providad to information concering the date o f filing this Authorization.

Applicant information:

Providing assignment information in this section does not substitute for compliance with any requirement of pait 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

i the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be compilstad,
The information 1o be provided in this section is the name and address of the iegal representative who is the applicant under 37 CFR
1.432; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who ofherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48 ITthe applicant is an
appiicant under 37 CFR 1.48 {assignesa, perscen to whom the invenior is cbligated to assign, or person who otherwise shoews sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this sectien.

Assignee (O Legai Representative under 35 U.8.C. 117 Oy Joint Inventor

() Parson to whom the inventor is obligated to assign. () Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally incapacitaied Inventor

If the Applicant is an Organization check here. )

Organization Name Neecifietre-  Neo Wireless LLC

EFSWeb 2212
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SUPPLEMENTAL APPLICATION DATA SHEET Approved for use through 04/30/2017. CMB 0881-0032
U.5. Patent and Trademark Ofiice; U.S. DEFARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

Attorney Docket Number | §84240-8347158088 NEO-PT020.5

Application Data Sheet 37 CFR 1.76

Application Number 14/720,554

Titie of invention METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

Mailing Address Information For Applicant:

Address 1 HeO-HAt-Ave—E 123 West Wayne Avenue, Floor 1

Address 2 Sue-OHES

City Eellevwde  Wayne State/Province WA PA
Country I us Postal Code 88654 19087
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsituie for compliance with any requirement of part 3 of Title 37 oI CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to te inciuded on the patent
application publication . An assignee-applicant identified in the "Applicant Infoermation” section will appear on the patent application
pubiication as an applicant. For an assignee-appiicant, compiete this section only If identification a5 an assignee s also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. Neo Wireless LLC X}

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignes:

Address 1 123 West Wayne Avenue, Floor 1

Address 2

City Wayne State/Province PA
Country us Postal Code 19087
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignes Data may be generated within this form by
selecting the Add bution.

3l
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SUPPLEMENTAL APPLICATION DATA SHEET

FTOMAIAM4 (O7-14)

Approved for use through 04/30/2017. OMB 08810032
L., Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE

Unider the Paperwork Reduction Act of 1885, no persons are required (e respend to a cellection of information unless il contains g valid OMB control number,

Application Data Sheet 37 CFR 1.76

Attomey Docket Number

084240-80475888 NEO-PT020.5

Application Number

14/720,554

Titie of invention

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH REDUCED OQVERHEAD

Signature:
NOTE: This form musi be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signalure reguiremeants and
certifications.
Signature [/SiephenBishos! /Christina R. Walsh Date (YYYY-MM-DD)| 2846-85-22 2020-03-16
First Name | Stephkes Christina R} Last Name | Bisheg Walsh Registration Number | 38829 61553

Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.78. The information is required to obtain or retain a benefit by the public which
is to fife {and by the USPTQ to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitling the completed appiication data
sheet form to the USPTQ. 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 1o the Chief Information Cfficer, 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 TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given cerain information in connection with your submission of the attached form refated to
a patent application or patent. Accordingly, pursuant 1o the requirements of the Act, please be advised that: (1) the general authority for the colfection
of this information is 35 U.S.C. 2(b){2); (2} fumishing of the information solicited is voluntary; and (3} the principal purpose for which the information is
used by the 1.8, Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. 17 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 io the following routine uses:

1.

administrative fribunal, including disclosures to opposing counse! in the course of setilement negoliations.

3.

The information on this form will be treated confidentially io the exient 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 disciosed {o the Department of Justice to determine
whether the Freadom of Information Act reguires disciosure of these records.

A record from this system of records may be disclosed, as a rouline use, in the course of presenting evidence {0 a courl, magisirate, or

A record in this system of records may be disciosed, as a routine use, o a Member of Congress submitting a reguest involving an
individual, io whom the record periains, when the individual has requested assistance from the Member with respect to the subject maiter of
the record.

A record in this system of records may be disciosed, as a routing use, to a contracior of the Agency having need for the information in
order to perform a confract. Recipients of information shall be required 1o comply with the requirements of the Privacy Act of 1974, as
amended, purstant to 5 U.8.C. 55Za({m).

A record related to an intemational Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the intemational Burzau of the World Intellectuat Property Qrganization, pursuant to the Patent C o o p ersiion Treaty.

A record in this sysiem of records may be disclosed, as a routine use, {o another federal agency for purposes of National Security
review (35 U.8.C. 181} and for review pursuant to the Afornic Energy Act (42 U.S.C. 218(C)).

A record from this sysiem of records may be disciosed, 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 responsibifity to recommend improvements in records
management practices and programs, under authority of 44 U.8.C. 2904 and 2908, Such disclosure shaill be made in accordance with the
(3SA reguiations govemning inspection of records for this purpose, and any other relevant (i ., GSA or Commerce} directive. Such
disclosure shail not be used o make determinations about individuals.

A record from this system of records may be disciosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.8.C. 151. Further, a record may be disclosed, subject to the fimitations of 37
CFR 1.14. as aroutine use, 1o 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 pubiished appilication, an application open to public inspections or an issued
paient.

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

::];f;\ll;;l‘;'lj:\),g\\'j\lpln.l 21313-1430
[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
14/720,554 05/22/2015 Xiaodong Li NEO-PT020.5
CONFIRMATION NO. 3128
3624 POA ACCEPTANCE LETTER
VOLPE AND KOENIG, P.C.

300U 7N STAEET. i For T

Date Mailed: 03/20/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/16/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/
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N UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CO1 ISSIONER FOR PATENTS

PO Box 1450

::];f;\ll;;l‘;'lj:\),g\\'j\lpln.l 21313-1430
[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMEDAPPLICANT | ATTY. DOCKEINOJIILE |
14/720,554 05/22/2015 Xiaodong Li 061240-8017.US05
CONFIRMATION NO. 3128
25096 POWER OF ATTORNEY NOTICE
PERKINS COIE LLP - SEA General

PATENT-SEA

PATENT SEA AN B

SEATTLE, WA 98111-1247

Date Mailed: 03/20/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/16/2020.
« The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[enguyen/
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.:  14/720,554

Filed: May 22, 2015 FILE: NEO-PT020.5
Patent No.: 9,735,944 DATE: March 23, 2020
Issued: August 15, 2017

DECLARATION OF LARGE ENTITY STATUS
PURSUANT TO 37 C.F.R. §1.27 (c)(1)

Commissioner for Patents
Mail Stop M Correspondence
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The above-identified patent is no longer entitled to small entity status and
should be considered a large entity for all further payments.

Respectfully submitted,

NEO WIRELESS LLC

By_/John C. Donch Jr./
John C. Donch Jr., Esquire
Registration No. 43,593
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009

JCD/dt

5670574-1
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Electronic Acknowledgement Receipt

EFS ID: 38940244
Application Number: 14720554
International Application Number:
Confirmation Number: 3128

Title of Invention:

METHOD AND SYSTEM FOR MULTI-CARRIER PACKET COMMUNICATION WITH
REDUCED OVERHEAD

First Named Inventor/Applicant Name:

Xiaodong Li

Customer Number:

3624

Filer:

John C. Donch/Diane Thatcher

Filer Authorized By:

John C. Donch

Attorney Docket Number: NEQ-PT020.5
Receipt Date: 23-MAR-2020
Filing Date: 22-MAY-2015

Time Stamp: 14:54:57

Application Type:

Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File S:ze(Bgftes)l Multl_ -Pages
Number Message Digest | Part/.zip| (ifappl.)
47093
1 Notification of Ioss_ of entitlement to NEO_PT020.pdf e 1
small entity status )
4980374211974 1617 hod 0413366707735

e0c3

Warnings:
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Information:

Total Files Size (in by:es){ 47093

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 similarto 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/EQ/903 indicating acceptance of the application asa
national stage submission under 35 U.S5.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/R0/105) 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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