
Case 1:17-cv-00196-VAC-CJB Document 6 Filed 05/25/17 Page 1 of 2 PagelD #: 225 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF' AN 
ACTION REGARDING A PATENT OR 

TRAJJKMARK Alexandria, VA 22313-1450 

[n Compliance with 35 U.S.C § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a cmu1. action has been 

filed in the U.S. District Court District of Delaware on the following 

[] Trademarks or 

DOCKET NO. 

PLAINTIFF 

lnventergy, Inc. 

PATENTOR 
TRADEMARK NO. 

l See Attached Sheet 

'; 

3 

4 

5 

DA TE INCLUDED 

2 

3 

4 

5 

PATENTOR 
TRADEMARK NO. 

G7-f Patents. ( [] the patent acl10n involves 35 U.S.C. § 292.): 

DATEFJLED U.S. DISTRJCT COURT 
2/24/2017 District of Delaware 

DEFENDANT 

Apple Inc. 

DATE OF PATENT 
HOLDER OF PATENT OR TRADEM.A.RK 

OR TRADEMARK 

In the above--entitled case, the follovving patent(s)/ trademark(s) have been included: 

INCLUDED BY 
[J Amendment 

DATE OF PATENT 
OR TRADEMARK 

[J Answer [J Cross Bill [J Other Pleadrng 

HOLDER OF PATENT OR TRADEM.A.RK 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

Case voluntarily dismissed 5/25/2017. 

CLERK (BY) DEPUTY CLERK DATE 

John A. Cerino Deborah L. Benyo 5/25/2017 

Copy 1-----Upon initiation of action, mail this copy to Director Copy 3----l.Jpon termimition of action, m2ii this copy tn Director 
Copy 2-----!Jpon filing document adding patent(s), mail this copy to Director Cnpy 4----Ca,e file copy IPR2018-1581 

HTC EX1002, Page 1



Case 1:17-cv-00196-VAC-CJB Document 6 Filed 05/25/17 Page 2 of 2 PagelD #: 226 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 
1 US 6,466,563 B 1 10/15/2002 Inventergy, Inc. 
2 US 6,611,676 B2 8/26/2003 Inventergy, Inc. 
3 US 7,206,587 B2 4/17/2007 Inventergy, Inc. 
4 US 7,760,815 B2 7/20/2010 Inventergy, Inc. 
5 US 7,764,711 B2 7/27/2010 Inventergy, Inc. 
6 US 7,848,439 B2 12/7/2010 Inventergy, Inc. 
7 US 6,760,590 B2 7/6/2004 Inventergy, Inc. 

IPR2018-1581 
HTC EX1002, Page 2



APPLICATION NUMBER 

11/719,611 

22913 
Workman Nydegger 
60 East South Temple 
Suite 1000 
Salt Lake City, UT 84111 

FILING OR 3 71 (C) DATE 

05/17/2007 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Xiaoming She 20008 .46a. 3 
CONFIRMATION NO. 9253 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!l]!~l!~l!~HJJ1i~~ ~] 11111111111111111111111 

Date Mailed: 08/15/2017 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/09/2017. 

• 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). 

/mabebe/ 

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. 

page 1 of 1 
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APPLICATION NUMBER 

11/719,611 

146691 
Daylight Law, P.C. 
626 Jefferson Avenue 
Suite 7 
Redwood City, CA 94063 

FILING OR 3 71 (C) DATE 

05/17/2007 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Xiaoming She 20008 .46a. 3 
CONFIRMATION NO. 9253 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!l]!~l!~l!~HJJ1i~H] 11111111111111111111111 

Date Mailed: 08/15/2017 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/09/2017. 

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. 

/mabebe/ 

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. 

page 1 of 1 
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P"i'O.ISB/80 (": ·1-os; 
J\µpinved for \~su through 11.t30f?.01 i. OM::i ae:s·t-DO~S 

U.3. Pat~r.t and Trademark Otllce; U.S. DEPlxRTMENT OF COr>.,1MEF.!CE 
Under the Paperwork R.:-:,cwcticn Act of -iG95. no persons are required ~o ;~:spt'.'Jnd to a c.:taecti,jn of iniornlatifJfl t.mies2:. it d~::p!a)fS 8 Yal;irJ 0MB co{1t;"O! nwm8E"~r. 

POWER OF ATTORNEY TO PROSECUTE APPUCAT!ONS BEFORE THE USPTO 

! herebi revoke all previous powers iJf attorney given in the application idenirHed iri the attac!1ed statement under 

37 CFfi_'.:,~'-_7_3""( .. b...,)_. -----·~-----
! hereby appoint: 

[{] Practitioners H~;sodated v,1ith th€! Customer Nurnber: 

r----------

~ 
i4669i 

OR '---------~· 
D Practitloner(s) narned belnvv· (if more than ten p<!h1nt practitioners 3fE3 to C't"? r.arned, then a customer nurnber rnust be used)· 

Name 

I 
; 

Reglskation 
Number 

as attorney(s) or agent(s) to represen1 the undersigned before lhe U11i!ed Stales Pstent ana Trademark Office (U~WTO) ,n connection \">1lh 
any and aH patent applications assigned onl~ to !he urnJersigrn,d according to H1e USPTO assignment mcor(1s or assignment [Jocuments 
attached to this form in accor):j;~nee wnh 37 CFR 3. 73(b.J 

Please change the correspondencf, address for the applica!ion identifie,J in the auacned statement under '.37 GFR 3. 73(b} tc.: ,- ~-~ [] 
OR 

D' !"irrn or r . 
~----··---~c~cJ;vidual Name +·--------------
Address ! 

·····---~~·---------···-·······----------·······---·············-] . ···-- .,,,, --------·····.•.----------- . . . --1 
t 
I 

··c:ii:,, 
' 
f Country 

A.S&igoee Nam,~ arid Address. 

IN\/T SPE LLC 
One Market Plaza, Spear Tower, 42nd Floor 
San Francisco, CA 94105 

·---[l~Z-i-p-----·-------·······--i 

------------·······-·· ---------~·----------~ 

F..n,aii 

-·-·--------------------------------,-·----------------------------1 
A copy of this form, together with a stat(m-rnnt under 37 CFR 3.7'.l(b} {Form PTOiSB/96 or equhralent) is required to he 
filed in each application in wMch thfa form is used. Th8 statement 1..mder 37 CFR 3.i'3(h} may be completed O}' onn of 
the practltloners appoint01j int.his form lf the appolnted practitlom~r ls authorized to act on behalf of the assignee, 

,J!;ld l!,:USt ldentif}t th:,~ipp!lcation in which this Power of A~orney_is_t_o_b_e_f_il_e_d=--~---~-------------§ 

mGNATl!RE of Assignee ,of Recor<! 
The Jndivjd1wi_):Xh®se signature and title i:-; st~pplied bek)v·\: ~s ,uithodzed lo att on bctwif of the {!~~$1gn,~e 

Signa!ure J __ ;;,:>:;·'· .-------~~-- l Date «;:/·,'fi ... <~":.,<)i __ ';$ 
-----, -----------·-----·--·"" .. -------i 

N-~rne I Eran Zur l .. E~!ephone -f··/·· {{/ 5:~,· ·z .. t~'"l·' .. ·7f/t(. 
Title l ,::~thorized Sign9tory , 
·r~its CC!k:ctl:m of inform,3tion 1s requlred by :r; CFH 'i .3 '!. i .32 and 1 33 The fnfoiTi!atio:1 ls req-cirnd t0 obts:in or retain 3 benB1it by· H~t1 put.:nc v;hich is·:(} f:l~ (:-.~nct 
by the· USP TO to pr.:.1.;::ess; ar: appfo.-:atlon. Conf;iiS'nti-a1lty Is gov.ernet~ t"ly 35 U.S.C. 1.22 and 37 CF8 ·1 _ 11 arFj ·J. i ,t This cG!k:-:ction js e:=:.t!rn~ted to toke 3 mjnui~s 
to ccmplel'c\ H1.t:b(ing g21thedng, p:~:pa:1ing. or;<J submitt:ng tht:- Gon:pl8ted appHcat:cn fo(m to 5J-1e u::J,.fO. T!me i.,vm vary dc:pc:nd•ng upon the irid:\,.kk:;~; casr:;; Any· 
:.x.mirn-e:"lts or: the arno: .. mt of Hme ye..:; req;.J:re t.;::i C•Jrn~!etc: this fofm and/,::i.r sug,jest:or.s for reducmg this b:.:rden, shc:u:d tie sent to th(; Chief tnf-:-1rrn21tior: Offo:.er, 
U.S. Patent ::m(l Trademark. OW<:;:,, U.!:,. Dep~rtme.nt of Corr",rrH~ree. P.O. Be-:< ·J45G. faJ0x;,;ndria. \/A 22313--1450 00 r...!Or SEND FEES OR COMPLETED 
FORMS TO THIS ADDflESS SEND TO; C,:m,mission<,i·f;,Jr Patef!tS, P.O. Box 14513, Al<c<XiHJ<.ifi;.{, VA 223"!3-i45C!. 

ff you need assistanc.f: in cornp/etir;g the tonr: .. cali 1-COO~PT0-9-199 and se{ect OfJiion 2. 

IPR2018-1581 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Ollice. US. DEPARTMEl\ff OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a co!lection of information uniess il dlspiays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73{c} 

Appl~anUPa~ntOwner: -~~-~~~~------------------------------------------

Application No ./Patent No.: __ !!_~-~~!-~-~~--------------------------------------------------------- Fl led/ Issue Date: __ !~=~-!-~~~~-~------------------------------------------------------
Ti tied: --~~-~-~-~-~!_~~-!'.~~--~-~:-~~-~~!:!-~:--~-~-~-'.:'.'.!:!_~-'.~-~~!_~-~--~:::-~~~-~-'.--~~-~--~-~-~-~-~-~}-~~-!'.~-~---~-~~~-~-~---------------· 
--~~-~!--~-~-~--~~~------------------------------------------------------------------------' a _Corporation------------------------------------------------------------------------------------------------------------------------
(~Jame of Assignee) (Type of Assignee, e.g., corporation, partnership. university, government agency, etc.) 

states that, for tl1e patent application/patent identified above, it is (choose one of options i, 2. ~-l or 4 below): 

1. 0 The assignee of t~1e entire right, title, and interest. 

An assignee of less tt1an the entire right, title, and interest (check applicable box): 

LJ n1e extent (by percentage) of its owners~1ip interest is ________________________________ %. Additional Staternent(s) by t~1e owners 
holding tl1e balance of the interest must be submitted to account for i 00% of tl1e ownership interest. 

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

I 
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. [J 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: 

I 
Additional Statement(s) by the owner(s) holding tt1e balance of t~1e interest m\c!§tl?_~ __ §!dJ;rn:!l!l~J;\ to account 1or the entire 

right, title, and interest 

4. [J The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownerst1ip interest was made). Tt1e certified document(s) st1owing the transfer is attact1ed. 

Tt1e interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of tl1e patent application/patent identified above. The assignment was recorded in 

tt1e United States Patent and Trademark 01fice at Reel-------------------------------·' Frame _______________________________ , or for w~1ict1 a copy 
thereof is attached. 

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

1. From: SHE, XIAOMING and LI, JIFENG To: MATSUSHITA ELECTRIC INDUSTRIAL CO , LTD. 

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

Reel 019967 , Frame 0735 , or for which a copy thereof is attached. 

2. Fmrn: MI\TSUSHITA ELECTRIC iNDUSTRII\L CO., LTD. To: PANASONIC CORPORATION 

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

Ree! 021832 , Frame 0197 . or for which a copy thereof is attached. 

[Page 1 of 2] 
This co!lection of information is required by 37 CF'R 3.73(b). The intorma!ion is required to obtain or retain a benefit by the public which is to fiie (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 co!lection is est!rnated to take i 2 minutes to complete, includ!n~~ 
gathering, preparing. and submitting the comp!e!ed appilcation lorrn to the US PTO. Time wiii vary depending upon the individual case. Any comments on the amount 
of time you require to comp!ete this form and/or suggestions tor reduC!l,g this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademark 
Off!ce. US. Department of Commerce. P 0. Box 1450, Aiexandr!a. VA 22313-1450. DO NOT Sf:r~D FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box ·1450, Alexandria, VA 223·13.·1450. 

lfyou need assistance in completing the form, call 1-800-PT0-9199 and select option 2. IPR2018-1581 
HTC EX1002, Page 6



PTOi AIA/96 (08-12) 
Approved tor use through 0"1/31/2013. 0MB 0651-003'1 

U.S Patent and Trademark Oiiice; U.S. DEPARTMENT OF COMME.RCE 
Under the Paperwork Reduction Act cf 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73{c} 

3. From: -~-~~-~~-~-~!_~--~~-~~~-~::::!_'.~~------------------------------------- To: _INVENTERGY, _I NC·------------------------------------------------------------
Ttie document was recorded in ti1e United States Patent and Trademark Office at 

Reel_ 03191_1 ______________ , Frame_ 091_1 ____________________ , or for wt1ict1 a copy ti1ereoi is attact1ed. 

4. From: _!_~~~~-!~-~~~-~-!_~~_: ____________________________________________________________ To: _ INVT _SPE_ LLC _______________________________________________________________________ _ 

Tt1e document was recorded in ti1e United States Patent and Trademark Office at 

Reel 042885 , Frame _0_6_8_5 ____ , 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: __________________ _ 

Tl1e document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for whicl1 a copy thereof is attached. 

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

[2J As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of tt1e chain oi title from the original owner to tt1e 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFF{ 3.11. 

[NOTE: A separate copy (i.e., a true copy of the originai 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) ls authorized to act on behalf of the assignee. 

iEric Scheuerleini 08-09-2017 
Signature Date 

Eric Scheuerlein 61234 
Printed or Typed Name Titie or Registration Number 

[Page 2 of 2] 

IPR2018-1581 
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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 mat: (1) the general autMrity !or me collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

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

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

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

3. A record in this system of records may be disc!osed, 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 !or the information in order to perform a contract. Recipients of information s~1ail 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 disc!osed, 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 disciosed, 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 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 
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 disc!osure 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 rnay 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. 

IPR2018-1581 
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Electronic Acknowledgement Receipt 

EFSID: 30024520 

Application Number: 11719611 

International Application Number: 

Confirmation Number: 9253 

Title of Invention: 
COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND 
COMMUNICATION METHOD 

First Named Inventor/Applicant Name: Xiaoming She 

Customer Number: 22913 

Filer: Ricky Quoc Lam 

Filer Authorized By: 

Attorney Docket Number: 20008.46a.3 

Receipt Date: 09-AUG-2017 

Filing Date: 17-MA Y-2007 

Time Stamp: 05:51 :13 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

768768 

1 Power of Attorney 20170809_1NVE_POA.pdf no 1 
78db457b0ec76Se945ca829dd 13f82573c6 

Of4ea 

Warnings: 
IPR2018-1581 

HTC EX1002, Page 9



Information: 

77347 

2 
Assignee showing of ownership per 37 20170809_US7848439_statem 

no 3 
CFR 3.73 ent_cfr.pdf 

c3a881 d4e631 e5dcc29e250fa561463d5db 
ed783 

Warnings: 

Information: 

Total Files Size (in bytes) 846115 

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 AQQlications 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 AQQlication 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/E0/903 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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. 

IPR2018-1581 
HTC EX1002, Page 10



Case 1:17-cv-00196-UNA Document 3 Filed 02/24/17 Page 1 of 2 PagelD #: 219 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF' AN 
ACTION REGARDING A PATENT OR 

TRAJJKMARK Alexandria, VA 22313-1450 

[n Compliance with 35 U.S.C § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a cmu1. action has been 

filed in the U.S. District Court District of Delaware on the following 

[] Trademarks or 

DOCKET NO. 

PLAINTIFF 

lnventergy, Inc. 

PATENTOR 
TRADEMARK NO. 

l See Attached Sheet 

'; 

3 

4 

5 

DA TE INCLUDED 

2 

3 

4 

5 

PATENTOR 
TRADEMARK NO. 

G7-f Patents. ( [] the patent acl10n involves 35 U.S.C. § 292.): 

DATEFJLED U.S. DISTRJCT COURT 
2/24/2017 District of Delaware 

DEFENDANT 

Apple Inc. 

DATE OF PATENT 
HOLDER OF PATENT OR TRADEM.A.RK 

OR TRADEMARK 

In the above--entitled case, the follovving patent(s)/ trademark(s) have been included: 

INCLUDED BY 

[J Amendment 

DATE OF PATENT 
OR TRADEMARK 

[J Answer [J Cross Bill [J Other Pleadrng 

HOLDER OF PATENT OR TRADEM.A.RK 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (B\/ DEPUTY CLERK 

Copy 1-----Upon initiation of action, mail this copy to Director Copy 3----l.Jpon termimition of action, mail this copy tn Director 
Copy 2-----!Jpon filing document adding patent(s), mail this copy to Director Cnpy 4----Ca,e file copy IPR2018-1581 

HTC EX1002, Page 11



Case 1:17-cv-00196-UNA Document 3 Filed 02/24/17 Page 2 of 2 PagelD #: 220 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 
1 US 6,466,563 B 1 10/15/2002 Inventergy, Inc. 
2 US 6,611,676 B2 8/26/2003 Inventergy, Inc. 
3 US 7,206,587 B2 4/17/2007 Inventergy, Inc. 
4 US 7,760,815 B2 7/20/2010 Inventergy, Inc. 
5 US 7,764,711 B2 7/27/2010 Inventergy, Inc. 
6 US 7,848,439 B2 12/7/2010 Inventergy, Inc. 
7 US 6,760,590 B2 7/6/2004 Inventergy, Inc. 

IPR2018-1581 
HTC EX1002, Page 12



Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: RELEASE OF SECURITY INTEREST 

CONVEYING PARTY DATA 

Name 

HUDSON BAY IP OPPORTUNITIES MASTER FUND, LP, FOR ITSELF AND AS 
COLLATERAL AGENT FOR CERTAIN BUYERS 

RECEIVING PARTY DATA 

Name: INVENTERGY, INC. 

Street Address: 900 E. HAMILTON AVE. 
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RELEASE 

This Release of Security Interest is dated as of September 30, 2014, is by Hudson Bay IP Opportunities 
Master Fund, LP for itself and as collateral agent for certain buyers ("Lender"). 

A Several Security Agreements have been filed in the United States Patent and Trademark Office (the 
"Security Agreements"). 

B. In connection with the Security Agreements, [nventergy, Inc. ("Grantor") granted to Lender a 
security interest (the "Security Interest") in certain of its now existing or hereafter acquired 
intellectual prope1ty (collectively, the "Collateral"). 

C. Grantor has requested Lender to release the Security Interest in and to the Collateral, including the 
Patent Rights (as defined below) and Lender wishes to release the Security Interest 

NOW, THEREFORE, FOR VALUE RECEIVED, Lender does hereby irrevocably and unconditionally 
release the Security Interest in and to the following intellectual property held as Collateral and all rights 
therein of any type or description including, without limitation: (a) the patents and patent applications listed 
on Exhibit A attached hereto (the "Patents''); (b) all patents and patent applications (i) to which any of the 
Patents directly or indirectly claims priority, (ii) for which any of the Patents directly or indirectly forms a 
basis for priority, or (iii) that were co-owned applications that incorporate by reference, or are incorporated 
by reference into, the Patents; (c) all reissues, reexaminations, extensions, continuations, continuations in 
pa1t, continuing prosecution applications, requests for continuing examinations, divisions, registrations of 
any item in any of the foregoing categories (a) and (b); (d) all foreign patents, patent applications, and 
counterpaits relating to any item in any of the foregoing categories (a) through (c), including, without 
limitation, certificates of invention, utility models, industrial design protection, design patent protection, and 
other governmental grants or issuances; (e) all items in any of the foregoing in categories (b) through (d), 
whether or not expressly listed as Patents above and whether or not claims in any of the foregoing have been 
rejected, withdrawn, cancelled, or the like; (f) inventions, invention disclosures, and discoveries described in 
any of the Patents or any item in the foregoing categories (b) through (e) that (i) are included in any claim in 
the Patents or any item in the foregoing categories (b) through (e), (ii) are subject matter capable of being 
reduced to a patent claim in a reissue or reexamination proceeding brought on any of the Patents or any item 
in the foregoing categories (b) through (e), or (iii) could have been included as a claim in any of the Patents 
or any item in the foregoing categories (b) through (e); (g) all rights to apply in any or all countries of the 
world for patents, certificates of invention, utility models, industrial design protections, design patent 
protections, or other governmental grants or issuances of any type related to any item in any of the foregoing 
categories (a) through (f), including, without limitation, under the Paris Convention for the Protection of 
Industrial Property, the International Patent Cooperation Treaty, or any other convention, treaty, agreement, 
or understanding; (h) all causes of action (whether known or unknown or whether currently pending, filed, 
or otherwise) and other enforcement rights under, or on account of, any of the Patents or any item in any of 
the foregoing categories (b) through (g), including, without limitation, all causes of action and other 
enforcement rights for (l) damages, (2) injunctive relief, and (3) any other remedies of any kind for past, 
current, and future infringement; and (i) all rights to collect royalties and other payments under or on 
account of any of the Patents or any item in any of the foregoing categories (b) through (h) (the "Patent 
Rights"). 

Lender hereby authorizes Grantor or Grantor's authorized representative to (i) record this Release with the 
United States Patent and Trademark Office, and in other patent offices in the world, (ii) file UCC Financing 
Statement Amendments with the applicable filing office in order to terminate UCC financing statements 
filed on behalfofLender against the Grantor and/or (iii) otherwise file this Release. 

This Release is governed by and in accordance with the laws of the State of New York without regard to its 
rules of conflict of law, except Section 5-140 I of the New York General Obligations Law. This Release will 
be binding upon Lender and its successors and assigns and inures to the benefit of Gran tor, any acquirer of 
the Patents and their respective successors and assigns. 
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To the extent a court of competent jurisdiction would apply the law of the State of California 
notwithstanding the express selection of the laws of New York, Lender acknowledges that it is aware that it 
may hereafter discover facts different from or in addition to what it now !mows, believes or suspects to be 
true with respect to the matters herein released, and the releases in this Release will be and remain in effect 
in all respects as complete, general releases, notwithstanding any such different or additional facts. Lender 
acknowledges that it has been informed of Section 1542 of the Civil Code of the State of California, and 
does hereby expressly waive and relinquish all rights and benefits, if any, which it has or may have under 
said Section 1542, which reads as follows: 

A general release does not extend to claims which the creditor does not know or suspect 
to exist in his favor at the time of executing the release, which if known by him must 
have materially affected his settlement with the debtor. 
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IN WITNESS WHEREOF, Lender has caused this Release to be executed as of the date set forth above. 

Hudson Bay Master ,F.µnd Ltd 
I \ 

() - /-1 J\ + 
By: J-'=o L \, __ ,,,).;,,, A o, J\ ~ J'\.,/1 

Name: George Antonopoulos 

Title: Authorized Signatory 

--- ------- ------- ------··- ----- ----------- ----- -
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Unique Patent Number Coun Portfolio Title Issue/ Application Number Filing Date 

ID try Status Publication 
Date 

13HU01- BRPI0614848 BR Pending Method, system and 2011/04/19 BRPl614848A 2006/07/26 

001-01 equipment for processing sip 
requests in IMS network 

13HU01- CN 100502402 CN Granted Method and device for 2009/06/17 CN200510119756.9 2005/11/04 

001-02 processing session message in 
IMS network 

13HU01- CN101189850 CN Granted Method, system and device in 2012/02/22 CN200680011706.1 2006/07/26 

001-03 IMS network processing SIP 
message 

13HU01- EP1755310 DE Granted Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 
001-04 processing SIP requests in an 

IMS network comprising an AS 

13HU01- EP1755310 EP PreCursor(EP) Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 
001-05 processing SIP requests in an 

IMS network comprising an AS 

13HU01- EP1755310 ES Granted Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 
001-06 processing SIP requests in an 

IMS network comprising an AS 

13HU01- EP1755310 FR Granted Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 
001-07 processing SIP requests in an 

IMS network comprising an AS 

13HU01- EP1755310 GB Granted Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 
001-08 processing SIP requests in an 

IMS network comprising an AS 

13HU01- EP1755310 IT Granted Methods and apparatuses for 2011/06/08 EP2006254341A 2006/08/18 

001-10 processing SIP requests in an 
IMS network comprising an AS 

13HU01- IN254557 IN Granted Method, system and 2012/11/23 IN2008CN454A 2008/01/28 
001-09 equipment for processing sip 

requests in IMS network 

13HU01- US7835352 us Granted Method, system and 2010/11/16 US2006506581A 2006/08/18 
001-11 equipment for processing sip 11/506,581 

requests in IMS network 

13HU01- CN100551148 CN Granted Method for realizing system 2007/03/07 CN200510093678.X 2005/09/01 
002-01 switch in encryption mode 

13HU01- CN101156498 CN Granted Method for implementing 2011/10/26 CN200680011893.3 2006/09/01 
002-02 inter-system switch-over 

13HU01- EP1871134 DE Granted METHOD FOR HANDOVER 2009/12/16 EP2006775581A 2006/09/01 
002-03 BETWEEN SYSTEMS 

13HU01- EP1871134 EP PreCursor(EP) METHOD FOR HANDOVER 2009/12/16 EP2006775581A 2006/09/01 

002-04 BETWEEN SYSTEMS 

13HU01- EP1871134 FR Granted METHOD FOR HANDOVER 2009/12/16 EP2006775581A 2006/09/01 
002-05 BETWEEN SYSTEMS 

13HU01- EP1871134 GB Granted METHOD FOR HANDOVER 2009/12/16 EP2006775581A 2006/09/01 
002-06 BETWEEN SYSTEMS 

13HU01- W02007025487 WO Lapsed A METHOD FOR REALIZING 2007/03/08 W02006CN2264A 2006/09/01 
002-07 HANDOVER BETWEEN 

SYSTEMS 
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13HU01- CN101031004 CN Granted Method for realizing on-hook 2010/05/12 CN200610058041.1 2006/02/28 
003-01 triggering service 

13HU01- CN101160940 CN Granted Method for implementing 2010/08/11 CN200680012256.8 2006/10/31 
003-02 service triggered by off-hook 

13HU01- EP1993274 EP Lapsed METHOD FOR REALIZING 2008/11/19 EP2006805125A 2006/10/31 
003-03 SERVICE TRIGGERING WHEN 

PICKED-UP 

13HU01- US8149824 us Granted Method and system for 2012/04/03 US2007668532A 2007/01/30 
003-04 implementing service triggered 11/668,523 

by off-hook 
13HU01- W02007098654 WO Lapsed METHOD FOR REALIZING 2007/09/07 W02006CN2924A 2006/10/31 
003-05 SERVICE TRIGGERING WHEN 

PICKED-UP 

13HU01- CN101156398 CN Granted Method and system for 2010/10/27 CN200680011910.3 2006/10/24 
004-02 switching terminal state of 

media gateway 
13HU01- CN1964365 CN Granted Method for switching terminal 2011/06/22 CN200510101368.8 2005/11/11 
004-01 status in media gateway 

13HU01- EP1786216 DE Granted Method and system for 2009/12/30 EP2006023462A 2006/11/10 
004-03 switching the state of a 

termination in a media 
gateway 

13HU01- EP1786216 EP PreCursor(EP) Method and system for 2009/12/30 EP2006023462A 2006/11/10 
004-04 switching the state of a 

termination in a media 
gateway 

13HU01- EP1786216 FR Granted Method and system for 2009/12/30 EP2006023462A 2006/11/10 
004-05 switching the state of a 

termination in a media 
gateway 

13HU01- US7693141 us Granted Method and system for 2010/04/06 US2006595768A 2006/11/10 
004-06 switching the state of a 11/595,768 

termination in a media 
gateway 

13HU01- W02007054011 WO Lapsed A METHOD FOR SWITCHING 2007/05/18 W02006CN2841A 2006/10/24 
004-07 THE TERMINATION STATE IN 

THE MEDIA GATEWAY 
13HU01- CN1901550 CN Granted Subscribing method based on 2011/08/10 CN200610106654.8 2006/07/21 
005-02 conversation start protocol and 

its system and device 
13HU01- CN200510028074.7 CN Lapsed Subscribing Method Based On CN200510028074.7 2005/07/22 
005-01 Conversation Start Protocol 

and Its System and Device 
13HU01- EP1909434 EP Lapsed SUBSCRIBING METHOD AND 2008/04/09 EP20060761541A 2006/07/21 
005-03 DEVICE 

13HU01- EP2086203 EP Lapsed Subscribing method and device 2009/10/28 EP2009160916A 2006/07/21 
005-04 

13HU01- US7948955 us Granted Subscription method and 2011/05/24 US200817423A 2008/01/22 
005-05 device [08/0113,669] 

12/017,423 
13HU01- W02007009396 WO Lapsed SUBSCRIBING METHOD AND 2007/01/25 W02006CN1806A 2006/07/21 
005-06 DEVICE 
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13HU01- CN1764140 CN Granted Method for realizing 2007/03/07 CN200510103571.9 2005/09/21 

006-02 application server 
communication 

13HU01- CN200410078266.4 CN Lapsed Method for realizing CN200410078266.4 2005/09/21 

006-01 application server 
communication 

13HU01- EP1796326 DE Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 

006-03 COMMUNICATION IN 
APPLICATION SERVERS 

13HU01- EP1796326 EP PreCursor(EP) A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-04 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- EP1796326 FR Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-05 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- EP1796326 GB Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-06 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- EP1796326 IT Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-07 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- EP1796326 NL Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-08 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- EP1796326 SE Granted A METHOD FOR ENABLING 2012/01/18 EP2005791501A 2005/09/21 
006-09 COMMUNICATION IN 

APPLICATION SERVERS 

13HU01- W02006032204 WO Lapsed A METHOD FOR ENABLING 2006/03/30 W02005CN1523A 2005/09/21 
006-10 COMMUNICATION IN THE 

APPLICATION SERVERS 

13HU01- CN1929627 CN Granted A kind of realizing public user 2012/02/01 CN200510098402.0 2005/09/06 
007-01 identification in IMS network 

of method that decreases 
pneumococcus nasal carriage 
and system 

13HU01- CN1941739 CN Granted Method and system for 2010/06/23 CN200510108129.5 2005/09/29 
007-03 allocating and using user mark 

13HU01- CN1941774 CN Granted Method and system for 2012/07/04 CN200510108128.0 2005/09/29 
007-02 realizing public user mark 

carrier 
13HU01- EP1761077 DE Granted Method and system for 2008/08/27 EP2006018705A 2006/09/06 
007-04 enabling number portability in 

IMS networks 

13HU01- EP1761077 EP PreCursor(EP} Method and system for 2008/08/27 EP2006018705A 2006/09/06 
007-05 enabling number portability in 

IMS networks 

13HU01- EP1761077 FR Granted Method and system for 2008/08/27 EP2006018705A 2006/09/06 
007-06 enabling number portability in 

IMS networks 
13HU01- EP1761077 SE Granted Method and system for 2008/08/27 EP2006018705A 2006/09/06 
007-07 enabling number portability in 

IMS networks 
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13HU01- US7787878 us Granted Method and system for 2010/08/31 US2006516946A 2006/09/06 
007-08 enabling number portability in 11/516,946 

IMS networks 

13HU01- W02007028332 WO Lapsed METHOD AND SYSTEM FOR 2007/03/15 W02006CN2299A 2006/09/06 
007-09 ENABLING NUMBER 

PORTABILITY IN IMS 
NETWORKS 

13HU01- CN1758649 CN Lapsed Method of interconnected 2010/04/28 CN200410079321.1 2004/10/05 
008-01 protocol network 

communicating between 
different edition network 

13HU01- CN200710167705.2 CN Lapsed Inter-network interconnection CN200710167705.2 2004/10/05 
008-02 protocol network 

intercommunicating method of 
different version 

13HU01- EP1798918 EP Lapsed A METHOD FOR 2007/06/20 EP2005795754A 2005/10/08 
008-03 INTERCOMMUNICATION 

BETWEEN NETWORKS HAVING 
DIFFERENT VERSION OF 
INTERNET PROTOCOL 

13HU01- US7792116 us Granted Method and device for 2010/09/07 US2007703709A 2007/02/08 
008-04 interworking between internet 11/703,709 

protocol networks 

13HU01- W02006037276 WO Lapsed A METHOD FOR 2006/04/13 W02005CN 1640A 2005/10/08 
008-05 INTERCOMMUNICATION 

BETWEEN NETWORKS HAVING 
DIFFERENT VERSION OF 
INTERNET PROTOCOL 

13HU01- US14/323165 us Reissuing Interworking network element, 14/323165 2014/07/03 
009-07r interworking system between 

the CSI terminal and the IMS 
terminal and the method 
thereof 

13HU01- CN 100563235 CN Granted Network element with 2009/11/25 CN200610077923.2 2006/04/26 
009-01 interconnecting function, CSI 

terminal, IMS terminal 
interconnecting system and 
method 

13HU01- CN101313543 CN Granted Exchange functional network 2011/07/20 CN200780000211.3 2007/01/09 
009-02 element, CSI terminal, IMS 

terminal exchange system and 
method 

13HU01- EP1973283 DE Granted INTERWORKING NETWORK 2010/09/29 EP2007702010A 2007/01/09 
009-03 ELEMENT, INTERWORKING 

SYSTEM BETWEEN THE CSI 
TERMINAL AND THE IMS 

TERMINAL AND THE METHOD 
THEREOF 

13HU01- EP1973283 EP PreCursor(EP) INTERWORKING NETWORK 2010/09/29 EP2007702010A 2007/01/09 
009-04 ELEMENT, INTERWORKING 

SYSTEM BETWEEN THE CSI 
TERMINAL AND THE IMS 
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TERMINAL AND THE METHOD 
THEREOF 

13HU01- EP1973283 FR Granted INTERWORKING NETWORK 2010/09/29 EP2007702010A 2007/01/09 
009-05 ELEMENT, INTERWORKING 

SYSTEM BETWEEN THE CSI 
TERMINAL AND THE IMS 
TERMINAL AND THE METHOD 

THEREOF 

13HU01- EP1973283 GB Granted INTERWORKING NETWORK 2010/09/29 EP2007702010A 2007/01/09 

009-06 ELEMENT, INTERWORKING 
SYSTEM BETWEEN THE CSI 
TERMINAL AND THE IMS 
TERMINAL AND THE METHOD 
THEREOF 

13HU01- US8213419 us Granted Interworking network element, 2012/07/03 US2008170227A 2008/07/09 
009-07 interworking system between '12/170,227 

the CSI terminal and the IMS 
terminal and the method 
thereof 

13HU01- W02007079679 WO Lapsed INTERWORKING NETWORK 2007/07/19 W02007CN78A 2007/01/09 
009-08 ELEMENT, INTERWORKING 

SYSTEM BETWEEN THE CSI 
TERMINAL AND THE IMS 
TERMINAL AND THE METHOD 
THEREOF 

13HU01- CN100411398 CN Granted Edge or packet gateway 2006/12/20 CN200510026714.0 2005/06/13 
010-01 controlling method in next 

generation network and its 
system 

13HU01- CN100426805 CN Granted Edge or packet gateway control 2006/12/20 CN200510026736. 7 2005/06/14 
010-02 system in next generation 

network and its method 

13HU01- CN100438515 CN Granted Edge or packet gateway 2006/12/20 CN200510026737.1 2005/06/14 
010-03 controlling method in next 

generation network and its 
system 

13HU01- CN101160799 CN Granted Fringe or packet gateway 2011/04/20 CN200680012195.5 2006/05/25 
010-04 control system and control 

method thereof 
13HU01- EP1796312 EP Lapsed AN EDGE/PACKET GATEWAY 2007/06/13 EP20060741982 2006/05/26 
010-05 CONTROL SYSTEM AND A 

METHOD FOR ACHIEVING THE 

CONTROL BY THE 
EDGE/PACKET GATEWAY 

13HU01- US7881317 us Granted Border/packet gateway control 2011/02/01 US2007680234A 2007/02/28 
010-06 system and control method 11/680,234 

13HU01- W02006133622 WO Lapsed AN EDGE/PACKET GATEWAY 2006/12/21 W02006CN1094A 2006/05/25 
010-07 CONTROL SYSTEM AND A 

METHOD FOR ACHIEVING THE 
CONTROL BY THE 
EDGE/PACKET GATEWAY 

13HU01- CN100563282 CN Lapsed Method for listening dailed 2009/11/25 CN 200510034992.0 2005/05/29 
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011-01 signal sound at dail line 
terminal when network 

communicating 

13HU01- EP1786162 DE Granted METHOD FOR THE CALLING 2009/09/30 EP2006741937A 2006/05/22 

011-02 USER TERMINAL LISTENING TO 
THE~GNALTONEOFTHE 

CALLED USER TERMINAL WHEN 

INTER-NETWORKING 

13HU01- EP1786162 EP PreCursor(EP) METHOD FOR THE CALLING 2009/09/30 EP2006741937A 2006/05/22 

011-03 USER TERMINAL LISTENING TO 
THE SIGNAL TONE OF THE 

CALLED USER TERMINAL WHEN 
INTER-NETWORKING 

13HU01- EP1786162 GB Granted METHOD FOR THE CALLING 2009/09/30 EP2006741937A 2006/05/22 
011-04 USER TERMINAL LISTENING TO 

THE SIGNAL TONE OF THE 

CALLED USER TERMINAL WHEN 
INTER-NETWORKING 

13HU01- US8335221 us Granted Method for listening to signal 2012/12/18 US2007707759A 2007/02/16 

011-05 tone from a called party by a 11/707,759 

calling party during network 

interworking 

13HU01- W02006128356 WO Lapsed METHOD FOR THE CALLING 2006/12/07 W02006CN1049A 2006/05/22 
011-06 USER TERMINAL LISTENING TO 

THE SIGNAL TONE OF THE 
CALLED USER TERMINAL WHEN 
INTER-NETWORKING 

13HU01- BRPI0613589 BR Lapsed metodo e sistema para 2011/01/18 BRPl0613589A2 2006/08/10 
012-01 implementac;ao de roteamento 

de sinalizac;ao dinamica 

13HU01- CN101161011 CN Lapsed Method and system of 2011/08/10 CN200680012205.5 2006/08/10 
012-03 improving network reliability 

through implementing dynamic 

routing of signaling 

13HU01- CN1921459 CN Lapsed Method for improving 2007/02/28 CN200510093052.9 2005/08/25 
012-02 reliability of network by 

realizing dynamic route of 

signal 

13HU01- EP1816887 DE Granted METHOD AND SYSTEM FOR 2010/05/05 EP2006775336A 2006/08/10 
012-04 IMPROVING NETWORK 

RELIABILITY BY REALIZING 
DYMANIC ROUTE OF 

SIGNALING 
13HU01- EP1816887 EP PreCursor(EP) METHOD AND SYSTEM FOR 2010/05/05 EP2006775336A 2006/08/10 

012-05 IMPROVING NETWORK 

RELIABILITY BY REALIZING 
DYMANIC ROUTE OF 

SIGNALING 

13HU01- EP1816887 FR Granted METHOD AND SYSTEM FOR 2010/05/05 EP2006775336A 2006/08/10 
012-06 IMPROVING NETWORK 

RELIABILITY BY REALIZING 
DYMANIC ROUTE OF 
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SIGNALING 

13HU01- IN200704950 IN Lapsed METHOD AND SYSTEM FOR 2008/08/01 IN2007KN4950A 2007/12/20 
012-07 IMPROVING NETWORK 

RELIABILITY BY REALIZING 
DYMANIC ROUTE OF 
SIGNALING 

13HU01- JP04619441 JP Granted The method and system which 2011/01/26 JP2008527289A 2006/08/10 
012-08 implement 

13HU01- RU2408154 RU Granted METHOD AND SYSTEM FOR 2010/12/27 RU2008101969A 2006/08/10 
012-09 REALISATION OF DYNAMIC 

ROUTING OF CALL SIGNALS 

13HU01- US8125995 us Granted Method and system for 2012/02/28 US2007821113A 2007/06/21 
012-10 implementing dynamic 11/821,113 

signaling routing 

13HU01- W02007022692 WO Lapsed METHOD AND SYSTEM FOR 2007/03/01 WO 2006CN 2018A 2006/08/10 
012-11 IMPROVING NETWORK 

RELIABILITY BY REALIZING 
DYMANIC ROUTE OF 
SIGNALING 

13HU01- CN100459569 CN Granted Quick route switching method 2009/02/04 CN200510032840. 7 2005/01/14 
013-01 and apparatus for network 

node devices 

13HU01- EP1718014 EP PreCursor(EP) A ROUTE SWITCHING METHOD 2008/10/15 EP2006705441A 2006/01/09 
013-02 AND A NETWORK NODE 

DEVICE 

13HU01- EP1718014 FR Granted A ROUTE SWITCHING METHOD 2008/10/15 EP2006705441A 2006/01/09 
013-03 AND A NETWORK NODE 

DEVICE 

13HU01- EP1718014 SE Granted A ROUTE SWITCHING METHOD 2008/10/15 EP2006705441A 2006/01/09 
013-04 AND A NETWORK NODE 

DEVICE 

13HU01- US7898943 us Granted Method for switching route 2011/03/01 US2003591218A 2007/11/21 
013-05 and network device thereof 10/591,218 

13HU01- W02006074596 WO Lapsed A ROUTE SWITCHING METHOD 2006/07/20 W02006CN18A 2006/01/09 
013-06 AND A NETWORK NODE 

DEVICE 

13HU01- CN100479417 CN Granted Communication method 2009/04/15 CN200510098546.6 2005/09/02 
014-01 preventing circumbendibus of 

media-flow 
13HU01- CN101164290 CN Lapsed Communication method and 2008/04/16 CN20068001314 7 .8 2006/06/14 
014-02 equipment for preventing 

media stream circuity 

13HU01- EP1760986 DE EP- Communication method and 2007/03/07 EP2006119909A 2006/08/31 
014-03 Designated device for preventing media 

stream circuity (tromboning) 
13HU01- EP1760986 EP EP-Pending Communication method and 2007/03/07 EP2006119909A 2006/08/31 
014-11 device for preventing media 

stream circuity (tromboning) 
13HU01- EP1760986 EP PreCursor(EP) Communication method and 2007/03/07 EP2006119909A 2006/08/31 
014-04 device for preventing media 

stream circuity (tromboning) 

--~-- --
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13HU01- EP1760986 Fl EP- Communication method and 2007/03/07 EP2006119909A 2006/08/31 

014-05 Designated device for preventing media 
stream circuity (tromboning) 

13HU01- EP1760986 FR EP- Communication method and 2007/03/07 EP2006119909A 2006/08/31 

014-06 Designated device for preventing media 
stream circuity (tromboning) 

13HU01- EP1760986 GB EP- Communication method and 2007/03/07 EP2006119909A 2006/08/31 

014-07 Designated device for preventing media 
stream circuity (tromboning) 

13HU01- EP1760986 SE EP- Communication method and 2007/03/07 EP2006119909A 2006/08/31 

014-08 Designated device for preventing media 
stream circuity (tromboning) 

13HU01- US8108526 us Granted Communication method and 2012/01/31 US2006469796A 2006/09/01 

014-09 device for preventing media 11/469,796 
stream circuitry 

13HU01- W02007025429 WO Lapsed A METHOD FOR PREVENTING 2007/03/08 W02006CN1325A 2006/06/14 

014-10 THE MEDIA STREAM FROM 
BYPASSING AND THE DEVICE 
THEREOF 

13HU01- CN101212309 CN Granted Method for controlling time 2011/06/15 CN200610170447.9 2006/12/30 
015-01 stamp of reported event 

13HU01- EP2037627 DE Granted METHOD AND DEVICE FOR 2012/03/14 EP2007846226A 2007/12/29 
015-02 CONTROLLING REPORTING 

TIMESTAMP OF EVENT 

13HU01- EP2037627 EP PreCursor(EP) METHOD AND DEVICE FOR 2012/03/14 EP2007846226A 2007/12/29 
015-03 CONTROLLING REPORTING 

TIMESTAMP OF EVENT 

13HU01- EP2037627 FR Granted METHOD AND DEVICE FOR 2012/03/14 EP2007846226A 2007/12/29 
015-04 CONTROLLING REPORTING 

TIMESTAMP OF EVENT 

13HU01- EP2037627 IT Granted METHOD AND DEVICE FOR 2012/03/14 EP2007846226A 2007/12/29 
015-05 CONTROLLING REPORTING 

TIMESTAMP OF EVENT 
13HU01- US8116322 us Granted Method and apparatus for 2012/02/14 US2009354289A 2009/01/15 
015-06 controlling reporting of an 12/354289 

event timestamp 

13HU01- W02008083606 WO Lapsed METHOD AND DEVICE FOR 2008/07/17 W02007CN71400A 2007/12/29 
015-07 CONTROLLING REPORTING 

TIMESTAMP OF EVENT 
13HU01- CN1996968 CN Granted Decision method for the media 2010/04/14 CN200610093956.6 2006/06/26 
016-01 gateway controller to 

distribute the resource 
13HU01- CN200810189659.0 CN Lapsed Method for down distributing 1900/01/00 CN200810189659.0 2006/06/26 
016-02 resource and providing 

decision for medium gateway 

by medium gateway controller 
13HU01- EP2034670 DE Granted METHOD, APPARATUS, AND 2012/06/15 EP2007721793A 2007/06/25 
016-03 SYSTEM FOR THE MGC 

DISTRIBUTING A RESOURCE 
PROVISION DECISION TO THE 
MG 

13HU01- EP2034670 EP PreCursor(EP) METHOD, APPARATUS, AND 2012/06/13 EP2007721793A 2007/06/25 
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016-04 SYSTEM FOR THE MGC 
DISTRIBUTING A RESOURCE 
PROVISION DECISION TO THE 
MG 

13HU01- EP2034670 FR Granted METHOD, APPARATUS, AND 2012/06/14 EP2007721793A 2007/06/25 
016-05 SYSTEM FOR THE MGC 

DISTRIBUTING A RESOURCE 
PROVISION DECISION TO THE 
MG 

13HU01- EP2034670 IT Granted METHOD, APPARATUS, AND 2012/06/16 EP2007721793A 2007/06/25 
016-06 SYSTEM FOR THE MGC 

DISTRIBUTING A RESOURCE 
PROVISION DECISION TO THE 
MG 

13HU01- US7899065 us Granted Method, apparatus and system 2011/03/01 US2008342546A 2008/12/23 
016-07 for a media gateway controller 12/342,546 

to deliver a resource provision 
decision to a media gateway 

13HU01- W02008003252 WO Lapsed METHOD, APPARATUS, AND 2008/01/10 W02007CN70177 A 2007/06/25 
016-08 SYSTEM FOR THE MGC 

DISTRIBUTING A RESOURCE 
PROVISION DECISION TO THE 
MG 

13HU01- CN100442930 CN Granted Mobile exchanging center and 1900/01/00 CN200510110891. 7 2005/11/29 
017-01 called parner processing 

method 

13HU01- CN101161019 CN Lapsed Mobile switching centre and 2008/04/09 CN200680012331.0 2006/08/22 
017-02 called process method thereof 

13HU01- EP1898658 DE Granted MSC AND CALLED PROCESS 2009/12/02 EP2006775455A 2006/08/22 
017-03 METHOD THEREOF 

13HU01- EP1898658 EP PreCursor(EP) MSC AND CALLED PROCESS 2009/12/02 EP2006775455A 2006/08/22 
017-04 METHOD THEREOF 

13HU01- W02007062560 WO Lapsed MSC AND CALLED PROCESS 2007/06/07 W02006CN2137A 2006/08/22 
017-05 METHOD THEREOF 

13HU01- CN100471140 CN Granted Method for detecting QoS 2009/03/18 CN200610062951.7 2006/09/29 
018-01 

13HU01- CN101001208 CN Granted Method for detecting QoS 2007/07/18 CN200610165838.l 2006/12/13 
018-02 

13HU01- CN101052014 CN Granted Method for detecting QoS 2007/10/10 CN200710107595.0 2007/05/21 
018-03 

13HU01- EP07871768.3 EP Lapsed Method for detecting QoS EP07871768.3 2007/12/12 
018-05 

13HU01- EP1983688 DE Granted METHOD FOR DETECTING QOS 2012/04/25 EP2007817016A 2007/09/29 
018-04 

13HU01- EP1983688 EP PreCursor(EP) METHOD FOR DETECTING QOS 2012/04/25 EP2007817016A 2007/09/29 
018-06 

13HU01- EP1983688 FR Granted METHOD FOR DETECTING QOS 2012/04/25 EP2007817016A 2007/09/29 
018-07 

13HU01- EP1983688 GB Granted METHOD FOR DETECTING QOS 2012/04/25 EP2007817016A 2007/09/29 
018-08 

13HU01- US20090016233 us Lapsed Method for detecting QoS 2009/01/15 US2008211555A 2008/09/16 
018-09 12/211555 
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13HU01- W02008/086720 WO Lapsed Method for detecting QoS PCT/CN2007/071220 2007/12/12 

018-10 

13HU01- W02008/141580 WO Lapsed Method for detecting QoS PCT/CN2008/071008 2008/05/19 

018-11 

13HU01- W02008043304 WO Lapsed METHOD FOR DETECTING QOS 2008/04/17 W02007CN70825A 2007/09/29 

018-12 

13HU01- CN1905472 CN Granted Method for implementing IMS 2010/05/05 CN200510085400.8 2005/07/27 

019-01 network reliability 

13HU01- EP1914937 DE Granted METHOD AND SYSTEM FOR 2013/01/26 EP2006761564A 2006/07/28 

019-02 REALIZING IMS NETWORK 
RELIABILITY 

13HU01- EP1914937 EP PreCursor(EP) METHOD AND SYSTEM FOR 2013/01/23 EP2006761564A 2006/07/25 

019-03 REALIZING IMS NETWORK 
RELIABILITY 

13HU01- EP1914937 FR Granted METHOD AND SYSTEM FOR 2013/01/23 EP2006761564A 2006/07/25 

019-04 REALIZING IMS NETWORK 
RELIABILITY 

13HU01- EP1914937 GB Granted METHOD AND SYSTEM FOR 2013/01/23 EP2006761564A 2006/07/25 

019-05 REALIZING IMS NETWORK 
RELIABILITY 

13HU01- W02007012270 WO Lapsed A METHOD FOR REALIZING THE 2007/02/01 W02006CN1834A 2006/07/25 

019-06 IMS NETWORK RELIABILITY 

13HU01- CN 100546308 CN Granted Gateway control protocol 2009/09/30 CN200510034409.6 2005/04/22 
020-01 message transmission method 

13HU01- US7653076 us Granted Method and apparatus for 2010/01/26 US2007856152A 2007/09/17 
020-02 gateway control protocol 11/856,152 

message transmission 

13HU01- W02006111104 WO Lapsed A GATEWAY CONTROL 2006/10/26 W02006CN780A 2006/04/24 
020-03 PROTOCOL MESSAGE 

TRANSFERRING METHOD AND 
THE APPARATUS THEREOF 

13HU01- CN100349411 CN Granted Medium flow service quality 2007/11/14 CN200410062978. 7 2004/06/30 
021-02 reporting method 

13HU01- CN100493069 CN Lapsed Method for detecting medium 2006/01/04 CN200410062977.2 2004/06/30 
021-01 flow service quality 

13HU01- EP1739900 EP PreCursor(EP) A METHOD FOR ACQUIRING 2008/10/29 EP2005759437A 2005/06/30 
021-03 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- EP1739900 ES Lapsed A METHOD FOR ACQUIRING 2008/10/29 EP2005759437A 2005/06/30 
021-04 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- EP1739900 FR Lapsed A METHOD FOR ACQUIRING 2008/10/29 EP2005759437A 2005/06/30 
021-05 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- EP1739900 PT Granted A METHOD FOR ACQUIRING 2008/10/29 EP2005759437A 2005/06/30 
021-06 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- EP1739900 SE Lapsed A METHOD FOR ACQUIRING 2008/10/29 EP2005759437A 2005/06/30 
021-07 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- US7583612 us Granted Method for periodically 2009/09/01 US2006558619A 2006/11/10 
021-08 acquiring the QoS of media 
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stream and system thereof 

13HU01- W02006002597 WO Lapsed A METHOD FOR ACQUIRING 2006/01/12 W02005CN958A 2005/06/30 
021-09 THE QOS OF THE MULTIMEDIA 

STREAM PERIODICALLY 

13HU01- CN100499656 CN Granted Method for implementing 2009/06/10 CN200510051044.8 2005/02/25 
022-01 medium gateway function, 

wireless access controlling 
apparatus and access system 

13HU01- US8085712 us Granted Method for implementing 2011/12/27 US20080049705Al 2006/02/27 
022-02 media gateway function,radio US2007844481A 

access control device and 
access system 

13HU01- W02006089491 WO Lapsed METHOD FOR REALIZING 2006/08/31 W02006CN281A 2006/02/27 

022-03 MEDIA-GATEWAY FUNCTION, 
EQUIPMENT FOR WIRELESS 

ACCESS CONTROL AND ACCESS 
SYSTEM 

13HU01- CN100583918 CN Granted Safety protection method for 2010/01/20 CN 200610065066.4 2006/03/16 
023-01 service interruption of 

exchange network and its 
device 

13HU01- CN101160869 CN Lapsed Method and apparatus for 2008/04/09 CN200680012823.X 2006/11/22 
023-02 security protection of service 

interruption in switch network 

13HU01- US7710880 us Granted Method and apparatus for 2010/05/04 US2006618597A 2006/12/29 
023-03 security protection of service 

interruption in switch network 

13HU01- W02007104199 WO Lapsed A SECURITY PROTECTING 2007/09/20 W02006CN3144A 2006/11/22 
023-04 METOD USED FOR SERVICE 

INTERRUPTION IN THE 
SWITCHING NETWORK AND A 
SYSTEM THEREOF 

13HU01- CN101841888 CN Granted Resource control method, 2012/06/27 CN200910118794.0 2009/03/16 
024-01 related equipment and related 

system 

13HU01- EP2439979 DE EP- RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-02 Designated RELEVANT DEVIDE AND EP10753112.1 

SYSTEM 

13HU01- EP2439979 EP EP-Pending RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-03 RELEVANT DEVIDE AND EP10753112.l 

SYSTEM 

13HU01- EP2439979 Fl EP- RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-04 Designated RELEVANT DEVIDE AND EP10753112.1 

SYSTEM 

13HU01- EP2439979 FR EP- RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-05 Designated RELEVANT DEVI DE AND EP10753112.1 

SYSTEM 
13HU01- EP2439979 GB EP- RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-06 Designated RELEVANT DEVIDE AND EP10753112.1 

SYSTEM 

13HU01- EP2439979 SE EP- RESOURCE CONTROL METHOD, 2012/04/11 EP2010753112A 2010/03/16 
024-07 Designated RELEVANT DEVIDE AND EP10753112.1 
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SYSTEM 

13HU01- US8224325 us Granted Resource control method, 2012/07/17 US13235062A 2011/09/16 

024-08 relevant device, and system 

13HU01- W02010105545 WO Lapsed RESOURCE CONTROL METHOD, 2010/09/23 W02010CN71057A 2010/03/16 

024-09 RELEVANT DEVIDE AND 

SYSTEM 

13HU01- AU2003271027 AU Lapsed A network security 2007/08/09 AU2003271027A 2003/09/22 

025-01 authentication method 

13HU01- CN1275419 CN Lapsed Network safety authentication 2006/09/13 CN2002144191A 2002/10/18 

025-02 method 

13HU01- US8195942 us Granted Network security 2012/06/05 US2003531569A 2005/04/18 
025-03 authentication method 

13HU01- W02004036828 WO Lapsed A NETWORK SECURITY 2004/04/29 W02003CN801A 2003/09/22 
025-04 AUTHENTICATION METHOD 

13HU01- CN100574185 CN Granted Method for ensuring media 2009/12/23 CN200510000097.7 2005/01/07 

026-01 stream safety in IP multimedia 

service subsystem network 

13HU01- EP1835652 DE Granted A METHOD FOR ENSURING THE 2010/06/16 EP2005848163A 2005/12/31 

026-02 SAFETY OF THE MEDIA-FLOW 
IN IP MULTIMEDIA SUB-
SYSTEM 

13HU01- EP1835652 EP PreCursor(EP) A METHOD FOR ENSURING THE 2010/06/16 EP2005848163A 2005/12/31 
026-03 SAFETY OF THE MEDIA-FLOW 

IN IP MULTIMEDIA SUB-
SYSTEM 

13HU01- EP1835652 GB Granted A METHOD FOR ENSURING THE 2010/06/16 EP2005848163A 2005/12/31 

026-04 SAFETY OF THE MEDIA-FLOW 
IN IP MULTIMEDIA SUB-

SYSTEM 

13HU01- US20140169563 us Pending METHOD FOR ENSURING 2007/12/20 14/050,768 2013/10/10 
026-05 MEDIA STREAM SECURITY IN IP 

MULTIMEDIA SUB-SYSTEM 

13HU01- US8582766 us Granted METHOD FOR ENSURING 2007/12/20 US2007774271A 2007/07/06 
026-06 MEDIA STREAM SECURITY IN IP 11774271 

MULTIMEDIA SUB-SYSTEM 

13HU01- W02006072212 WO Lapsed A METHOD FOR ENSURING THE 2006/07/13 W02005CN2429A 2005/12/31 
026-07 SAFETY OF THE MEDIA-FLOW 

IN IP MULTIMEDIA SUB-
SYSTEM 

13HU01- AR053615 AR Granted Method for Implementing 2007/05/07 ARP20060102194A 2006/05/26 
027.1-01 Access Domain Security of IP 

Multimedia Subsystem 

13HU01- CN100461942 CN Granted Method for selecting safety 2009/02/11 CN200510071538.2 2005/05/27 
027.1-02 mechanism of IP multimedia 

subsystem acess field 

13HU01- DE602006007648. 7 DE Granted VERFAHREN ZUR 2009/08/20 DE602006007648T 2006/04/03 
027.1-03 IMPLEMENTIERUNG DER 

ZUGRIFFSBEREICHS 

13HU01- EP1755311 DE Duplicate A METHOD FOR 2009/07/08 EP2006722247A 2006/04/03 
027.1-04 IMPLEMENTING THE ACCESS 

DOMAIN SECURITY OF AN IP 
MULTIMEDIA SUBSYSTEM 
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13HU01- EP1755311 EP PreCursor(EP) A METHOD FOR 2009/07/08 EP2006722247A 2006/04/03 
027.1-05 IMPLEMENTING THE ACCESS 

DOMAIN SECURITY OF AN IP 

MULTIMEDIA SUBSYSTEM 

13HU01- EP1755311 FR Granted A METHOD FOR 2009/07/08 EP2006722247A 2006/04/03 
027.1-06 IMPLEMENTING THE ACCESS 

DOMAIN SECURITY OF AN IP 

MULTIMEDIA SUBSYSTEM 

13HU01- EP1755311 GB Granted A METHOD FOR 2009/07/08 EP2006722247A 2006/04/03 

027.1-07 IMPLEMENTING THE ACCESS 
DOMAIN SECURITY OF AN IP 
MULTIMEDIA SUBSYSTEM 

13HU01- TWl314414 TW Granted A METHOD FOR 2009/09/01 TW2006118609A 2006/05/25 
027.1-08 IMPLEMENTING THE ACCESS 

DOMAIN SECURITY OF AN IP 
MULTIMEDIA SUBSYSTEM 

13HU01- US20080209532 us Lapsed Method for Implementing 2008/08/28 US2006629346A 2007/05/07 
027.1-09 Access Domain Security of IP 11/629,346 

Multimedia Subsystem 

13HU01- W02006125359 WO Lapsed A METHOD FOR 2006/11/30 W02006CN595A 2006/04/03 
027.1-10 IMPLEMENTING THE ACCESS 

DOMAIN SECURITY OF AN IP 
MULTIMEDIA SUBSYSTEM 

13HU01- CN100571134 CN Granted Method for verifying user 2009/12/16 CN200510070351.0 2005/04/30 
027.2-01 terminal in IP multimedia 

subsystem 

13HU01- EP1879324 DE Granted A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-02 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 

SUB-SYSTEM 

13HU01- EP1879324 EP PreCursor(EP) A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-03 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 
SUB-SYSTEM 

13HU01- EP1879324 ES Granted A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-04 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 

SUB-SYSTEM 

13HU01- EP1879324 FR Granted A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-05 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 
SUB-SYSTEM 

13HU01- EP1879324 GB Granted A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-06 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 

SUB-SYSTEM 
13HU01- EP1879324 IT Granted A METHOD FOR 2012/08/01 EP2006741743A 2006/04/27 
027.2-07 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 
SUB-SYSTEM 

13HU01- US8335487 us Granted Method for authenticating user 2012/12/18 USll/896389 2007/08/31 
027.2-08 terminal in IP multimedia sub-

----------·------
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system 

13HU01- W02006116921 WO Lapsed A METHOD FOR 2006/11/09 W02006CN822A 2006/04/27 
027.2-09 AUTHENTICATING USER 

TERMINAL IN IP MULTIMEDIA 
SUB-SYSTEM 

13HU01- CN101128049 CN Granted Method and system for 2012/07/04 CN200610141030.X 2006/09/28 
028-02 providing circuit domain 

service and service control 
node SCP 

13HU01- CN200610111254.6 CN Lapsed Method and system for CN200610111254.6 2006/08/17 
028-01 providing circuit domain 

service and service control 
node SCP 

13HU01- EP2056536 DE Granted A METHOD, A SYSTEM AND A 2012/01/25 EP2007785297A 2007/08/09 
028-03 SERVICE CONTROL POINT FOR 

PROVIDING CIRCUIT DOMAIN 
SERVICE 

13HU01- EP2056536 EP PreCursor(EP) A METHOD, A SYSTEM AND A 2012/01/25 EP2007785297A 2007/08/09 
028-04 SERVICE CONTROL POINT FOR 

PROVIDING CIRCUIT DOMAIN 
SERVICE 

13HU01- EP2056536 FR Granted A METHOD, A SYSTEM AND A 2012/01/25 EP2007785297A 2007/08/09 
028-05 SERVICE CONTROL POINT FOR 

PROVIDING CIRCUIT DOMAIN 

SERVICE 

13HU01- EP2056536 GB Granted A METHOD, A SYSTEM AND A 2012/01/25 EP2007785297A 2007/08/09 
028-06 SERVICE CONTROL POINT FOR 

PROVIDING CIRCUIT DOMAIN 
SERVICE 

13HU01- W02008022536 WO Lapsed A METHOD, A SYSTEM AND A 2008/02/28 W02007CN2390A 2007/08/09 
028-07 SERVICE CONTROL POINT FOR 

PROVIDING CIRCUIT DOMAIN 
SERVICE 

13HU01- AR50123 AR Lapsed SISTEMA DE RED DE 2006/09/27 ARP20050103360A 2005/08/11 
029-01 COMUNlCACIONES PARA 

IMPLEMENTAR SERVICIOS 

COMBINADOS Y SUS 
METODOS. 

13HU01- BR200507677 BR Lapsed sistema de rede de 2007/07/17 BRPl507677A 2005/08/11 
029-02 comunica~oes para 

implementa~ao de servi~os 
mistos e seu metodo 

13HU01- CN100349473 CN Lapsed Method and system for CN200410059165.2 2004/08/11 
029-04 realizing short message 

intercommunication based on 
mixed telephone number 

13HU01- CN1735268 CN Lapsed Method for realizing mixed 2006/02/15 CN200410059164.8 2004/08/11 
029-03 telephone number and 

communications network 
system 

13HU01- EP1713241 EP Lapsed A COMMUNICATION 2006/10/18 EP2005774458A 2005/08/11 
029-05 NETWORK SYSTEM AND 
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METHOD OF ACHIEVING MIXED 
SERVICE 

13HU01- ID0024111 ID Lapsed Method and system for IDW-00200602090 2005/08/11 
029-06 realizing short message 

intercommunication based on 
mixed telephone number 

13HU01- IN246930 IN Lapsed Method and system for 2011/03/25 I N2006CN4422A 2006/12/01 
029-07 realizing short message 

intercommunication based on 
mixed telephone number 

13HU01- RU2370904 RU Granted TELECOMMUNICATION 2009/10/20 RU2006130835A 2005/08/11 
029-08 NETWORK SYSTEM FOR 

IMPLEMENTING VARIOUS 
SERVICES AND METHOD OF 
IMPLEMENTING THEREOF 

13HU01- US7787608 us Granted Communications network 2010/08/31 USll/489208 2006/07/19 
029-09 system for implementing 

mixed services and method 
thereof 

13HU01- W02006015551 WO Lapsed A COMMUNICATION 2006/02/16 W02005CN1241A 2005/08/11 
029-10 NETWORK SYSTEM AND 

METHOD OF ACHIEVING MIXED 
SERVICE 

13HU01- CN101247632 CN Granted Method, system and device for 2008/08/20 CN200710079246.2 2007/02/13 
030-01 using IMS communication 

service identification in 
communication system 

13HU01- CN101517960 CN Lapsed Method, system and device for 2009/08/26 CN 200780000599. 7 2007/11/19 
030-02 application IMS 

communication service 
identification in 
communication system 

13HU01- EP1959632 DE EP- Method, system and apparatus 2008/08/20 EP2008101535A 2008/02/12 
030-03 Designated for using IMS communication 

service identifier 
13HU01- EP1959632 EP EP-Pending Method, system and apparatus 2008/08/20 EP2008101535A 2008/02/12 
030-04 for using IMS communication 

service identifier 
13HU01- EP1959632 Fl EP- Method, system and apparatus 2008/08/20 EP2008101535A 2008/02/12 
030-05 Designated for using IMS communication 

service identifier 
13HU01- EP1959632 FR EP- Method, system and apparatus 2008/08/20 EP200810153SA 2008/02/12 
030-06 Designated for using IMS communication 

service identifier 

13HU01- EP1959632 GB EP- Method, system and apparatus 2008/08/20 EP2008101535A 2008/02/12 
030-07 Designated for using IMS communication 

service identifier 
13HU01- EP1959632 SE EP- Method, system and apparatus 2008/08/20 EP2008101535A 2008/02/12 
030-10 Designated for using IMS communication 

service identifier 
13HU01- INS391/DELNP/2009 IN Pending Method, System and 1900/01/00 I N5391/DELN P /2009 2007/11/19 
030-08 Apparatus for Using IMS 
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Communication Service 
Identifiers in a Communication 

System 

13HU01- RU2434351 RU Granted METHOD, SYSTEM AND 2011/11/20 RU2009134133A 2007/11/19 
030-09 APPARATUS FOR USING IMS 

COMMUNICATION SERVICE 

IDENTIFIER IN 
COMMUNICATION SYSTEM 

13HU01- US8185105 us Granted METHOD, SYSTEM AND 2012/05/22 US12/539890 2009/08/12 

030-12 APPARATUS FOR USING IMS 
COMMUNICATION SERVICE 
IDENTIFIER 

13HU01- US8417240 us Granted METHOD, SYSTEM AND 2013/04/09 USB/414770 2012/03/08 
030-11 APPARATUS FOR USING IMS 

COMMUNICATION SERVICE 

IDENTIFIER 

13HU01- US14/285524 us Reissuing METHOD, SYSTEM AND US14/285524 2014/05/22 
030-llr APPARATUS FOR USING IMS 

COMMUNICATION SERVICE 

IDENTIFIER 

13HU01- W02008098459 WO Lapsed METHOD, SYSTEM AND MEANS 2008/08/21 W02007CN71090A 2007/11/19 
030-13 FOR APPLYING IMS 

COMMUNICATION SERVICE 

IDENTIFIERS IN A 
COMMUNICATION SYSTEM 

13HU01- CN101064661 CN Granted Method and apparatus for 2011/08/24 CN200610099533.5 2006/07/28 

031-02 notifying user to complement 
service 

13HU01- CN101317438 CN Granted Method and device for 2012/04/25 CN200780000297.X 2007/02/08 
031-03 perceiving supplementary 

service executed by user 

13HU01- CN200610079107.5 CN Lapsed Method and apparatus for 1900/01/00 CN200610079107.5 2006/04/29 
031-01 notifying user to complement 

service 

13HU01- EP1881689 DE Granted A METHOD AND DEVICE FOR 2010/06/02 EP2007702308A 2007/02/08 
031-04 PERCEIVING THE USER 

TRIGGERING A 

SUPPLEMENTARY SERVICE 

13HU01- EP1881689 EP PreCu rsor( E P) A METHOD AND DEVICE FOR 2010/06/02 EP2007702308A 2007/02/08 
031-05 PERCEIVING THE USER 

TRIGGERING A 

SUPPLEMENTARY SERVICE 

13HU01- EP1881689 FR Granted A METHOD AND DEVICE FOR 2010/06/02 EP2007702308A 2007/02/08 
031-06 PERCEIVING THE USER 

TRIGGERING A 

SUPPLEMENTARY SERVICE 

13HU01- EP1881689 GB Granted A METHOD AND DEVICE FOR 2010/06/02 EP2007702308A 2007/02/08 
031-07 PERCEIVING THE USER 

TRIGGERING A 
SUPPLEMENTARY SERVICE 

13HU01- US20080032686 us Lapsed Method and device for making 2008/02/07 US2007881806A 2007/07/27 
031-08 awareness of occurence of a 
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supplementary service 

13HU01- W02007124641 WO Lapsed A METHOD AND DEVICE FOR 2007/11/08 W02007CN435A 2007/02/08 
031-09 PERCEIVING THE USER 

TRIGGERING A 
SUPPLEMENTARY SERVICE 

13HU01- CN101056452 CN Granted Method and system for 2010/05/12 CN200610035050.9 2006/04/18 
032-01 negotiating the voice encoding 

and decoding format in the 

communication system 

13HU01- CN101167374 CN Granted Method, system and device for 2011/02/09 CN200680013004. 7 2006/11/29 
032-02 negotiating voice 

coding/decoding in 
communication system 

13HU01- EP1848190 DE EP- Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-03 Designated speech codec negotiation in 

communication system 

13HU01- EP1848190 EP EP-Pending Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-04 speech codec negotiation in 

communication system 

13HU01- EP1848190 Fl EP- Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-05 Designated speech codec negotiation in 

communication system 

13HU01- EP1848190 FR EP- Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-06 Designated speech codec negotiation in 

communication system 

13HU01- EP1848190 GB EP- Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-07 Designated speech codec negotiation in 

communication system 
13HU01- EP1848190 SE EP- Method, system and device for 2007/10/24 EP20077802A 2007/04/17 
032-08 Designated speech codec negotiation in 

communication system 

13HU01- US7764953 us Granted Method, system and device for 2010/07/27 US2007787527A 2007/04/17 
032-09 speech Codec negotiation in 

communication system 

13HU01- W02007118380 WO Lapsed METHOD, SYSTEM AND DEVICE 2007/10/25 W02006CN3214A 2006/11/29 
032-10 FOR NEGOTIATING VOICE 

CODING/DECODING IN 
COMMUNICATION SYSTEM 

13HU01- CN101026653 CN Granted System and method for 2011/08/24 CN200610057699.0 2006/02/24 
033-01 realizing colour image business 

13HU01- CN101156426 CN Granted System and method for 2011/02/16 CN200680011755.5 2006/11/01 
033-02 implementing polychrome 

service 

13HU01- CN102394863 CN Pending System and method for 2012/03/28 CN201110266055.3 2006/02/24 
033-03 realizing colour image business 

13HU01- EP1826985 DE Granted System and method for 2009/10/28 EP2007101173A 2007/01/25 
033-04 implementing multimedia 

calling line identification 
presentation service 

13HU01- EP1826985 EP PreCursor(EP) System and method for 2009/10/28 EP2007101173A 2007/01/25 
033-05 implementing multimedia 

calling line identification 
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presentation service 

13HU01- EP1826985 FR Granted System and method for 2009/10/28 EP2007101173A 2007/01/25 
033-06 implementing multimedia 

calling line identification 

presentation service 

13HU01- EP1826985 GB Granted System and method for 2009/10/28 EP2007101173A 2007/01/25 
033-07 implementing multimedia 

calling line identification 
presentation service 

13HU01- US20070201635 us Pending System and method for 2007/08/30 USll/698891 2007/01/29 
033-08 implementing multimedia 

calling line identification 
presentation service 

13HU01- W02007095802 WO Lapsed SYSTEM AND METHOD FOR 2007/08/30 W02006CN2933A 2006/11/01 
033-09 REALIZING COLOR-IMAGE 

SERVICE 

13HU01- CN 100487788 CN Granted A method to realize the 2009/05/13 CN200510114277.8 2005/10/21 
034-01 function of text-to-speech 

convert 

13HU01- EP1950737 DE Granted A METHOD, DEVICE AND 2010/05/26 EP2006805015A 2006/10/20 
034-02 SYSTEM FOR ACCOMPLISHING 

THE FUNCTION OF TEXT-TO-
SPEECH CONVERSION 

13HU01- EP1950737 EP PreCursor(EP) A METHOD, DEVICE AND 2010/05/26 EP2006805015A 2006/10/20 
034-03 SYSTEM FOR ACCOMPLISHING 

THE FUNCTION OF TEXT-TO-
SPEECH CONVERSION 

13HU01- EP1950737 GB Granted A METHOD, DEVICE AND 2010/05/26 EP2006805015A 2006/10/20 
034-04 SYSTEM FOR ACCOMPLISHING 

THE FUNCTION OF TEXT-TO-
SPEECH CONVERSION 

13HU01- US20080205279 us Lapsed Method, Apparatus and 2008/08/28 US2008106693A 2008/04/21 
034-05 System for Accomplishing the 

Function of Text-to-Speech 
Conversion 

13HU01- W02007045187 WO Lapsed A METHOD, APPARATUS AND 2007/04/26 W02006CN2806A 2006/10/20 
034-06 SYSTEM FOR ACCOMPLISHING 

THE FUNCTION OF TEXT-TO-
SPEECH CONVERSION 

13HU01- CN101155148 CN Granted Media gateway issuing 2012/02/22 CN200610140147.6 2006/09/30 
035-01 receiving multicast data to 

method, system and device 

13HU01- EP2068513 DE Granted METHOD, SYSTEM AND DEVICE 2010/11/24 EP2007816481A 2007/09/29 
035-02 FOR DISTRUBUTING AND 

RECEIVING THE MULTICAST 

DATA IN THE MEDIA GATEWAY 
13HU01- EP2068513 EP PreCursor(EP) METHOD, SYSTEM AND DEVICE 2010/11/24 EP2007816481A 2007/09/29 
035-03 FOR DISTRUBUTING AND 

RECEIVING THE MULTICAST 
DATA IN THE MEDIA GATEWAY 

13HU01- EP2068513 IT Granted METHOD, SYSTEM AND DEVICE 2010/11/24 EP2007816481A 2007/09/29 
035-04 FOR DISTRUBUTING AND 
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RECEIVING THE MULTICAST 
DATA IN THE MEDIA GATEWAY 

13HU01- US7920579 us Granted Method, system and apparatus 2011/04/05 US2009413015A 2009/03/27 
035-05 for media gateway to transmit 12/413,015 

and receive multicast data 

13HU01- W02008040191 WO Lapsed METHOD, SYSTEM AND DEVICE 2008/04/10 W02007CN2867 A 2007/09/29 
035-06 FOR DISTRUBUTING AND 

RECEIVING THE MULTICAST 
DATA IN THE MEDIA GATEWAY 

13HU01- CN101277343 CN Granted Method, terminal and system 2012/01/04 CN 200710095931.4 2007/03/30 
036-01 for implementing video binding 

in voice communication 
network 

13HU01- EP2120440 DE Granted A METHOD, TERMINAL AND 2011/10/19 EP2008706632A 2008/02/03 
036-02 SYSTEM FOR IMPLEMENTING 

VIDEO BINDING IN A VOICE 
COMMUNICATION NETWORK 

13HU01- EP2120440 EP PreCursor(EP) A METHOD, TERMINAL AND 2011/10/19 EP2008706632A 2008/02/03 
036-03 SYSTEM FOR IMPLEMENTING 

VIDEO BINDING IN A VOICE 
COMMUNICATION NETWORK 

13HU01- EP2120440 FR Granted A METHOD, TERMINAL AND 2011/10/19 EP2008706632A 2008/02/03 
036-04 SYSTEM FOR IMPLEMENTING 

VIDEO BINDING IN A VOICE 

COMMUNICATION NETWORK 

13HU01- EP2120440 GB Granted A METHOD, TERMINAL AND 2011/10/19 EP2008706632A 2008/02/03 
036-05 SYSTEM FOR IMPLEMENTING 

VIDEO BINDING IN A VOICE 
COMMUNICATION NETWORK 

13HU01- W02008119272 WO Lapsed A METHOD, TERMINAL AND 2008/10/09 W02008CN70257A 2008/02/03 
036-06 SYSTEM FOR IMPLEMENTING 

VIDEO BINDING IN A VOICE 
COMMUNICATION NETWORK 

13HU01- CN101064680 CN Granted Method, system and apparatus 2010/04/21 CN200610079110. 7 2006/04/29 
037-01 for realizing multimedia calling 

service 

13HU01- EP2015592 DE Granted REALIZING A MULTIMEDIA 2012/07/11 EP2007720936A 2007/04/24 
037-02 CALL SERVICE 

13HU01- EP2015592 EP PreCursor(EP) REALIZING A MULTIMEDIA 2012/07/11 EP2007720936A 2007/04/24 
037-03 CALL SERVICE 

13HU01- EP2015592 GB Granted REALIZING A MULTIMEDIA 2012/07/11 EP2007720936A 2007/04/24 
037-04 CALL SERVICE 

13HU01- W02007124684 WO Lapsed A METHOD, SYSTEM AND 2007/11/08 W02007CN1363A 2007/04/24 
037-05 APPARATUS FOR REALIZING 

MULTIMEDIA CALLING SERVICE 

13HU01- CN100531267 CN Granted Method for realizing echo in 2009/08/19 CN200510034345.X 2005/04/21 
038-01 communication system 

13HU01- EP1874016 EP Lapsed A METHOD FOR REALIZING 2008/01/02 EP2006741698A 2006/04/21 
038-02 RING BACK TONE IN 

COMMUNICATION SYSTEM 
13HU01- US7986775 us Granted Method for realizing ring back 2011/07/26 USll/875195 2007/10/19 
038-03 tone in communication system 
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13HU01- W02006111100 WO Lapsed A METHOD FOR REALIZING 2006/10/26 W02006CN754A 2006/04/21 
038-04 RING BACK TONE IN 

COMMUNICATION SYSTEM 

13HU01- CN1177508 CN Granted Method for implementing 2004/11/24 CN2001123948A 2001/08/07 
039-01 long-distance intelligent user 

roam calling 

13HU01- CN1400843 CN Lapsed Method for implementing 2003/03/05 CN2001123948A 2001/08/07 
039-02 long-distance intelligent user 

roam calling 

13HU01- EP1420605 EP Lapsed Implementing roaming call to 2007/11/28 EP2002719621A 2002/03/29 
039-03 foreign intelligent client 

13HU01- RU2267865 RU Lapsed METHOD FOR CALLING 2006/01/10 RU2004104321A 2002/03/29 
039-04 EXTERNAL CLIENT OF 

INTELLECTUAL NETWORK IN 
ROAMING MODE 

13HU01- US7349693 us Granted Method for implementing a 2008/03/25 US2003486322A 2002/03/29 
039-05 call connection between a non- 10486322 

local calling subscriber and a 
local called subscriber who is 
an intelligent network 

subscriber 

13HU01- W02003015437 WO Lapsed METHOD FOR ROAMING CALL 2003/02/20 W02002CN219A 2002/03/29 
039-06 IMPLEMENT TO FOREIGN 

INTELLIGENT CLIENT 
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Unique Patent Number Cou Portfolio Title Issue/ Application Number Filing Date 
ID ntry Status Publication 

Date 

13PA01- CN1173499 CN Granted Ofdma signal transmitting 2004/10/27 CN99800972 1999/05/28 
001-01 apparatus and method 

13PA01- EP1001566 DE EP- Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-03 Designated apparatus and method 

13PA01- EP1001566 EP EP-Pending Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-02 apparatus and method 

13PA01- EP1001566 FR EP- Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-04 Designated apparatus and method 

13PA01- EP1001566 GB EP- Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-05 Designated apparatus and method 

13PA01- EP1001566 IT EP- Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-06 Designated apparatus and method 

13PA01- EP1001566 NL EP- Ofdma signal transmitting 2000/05/17 EP99922578 1999/05/28 
001-07 Designated apparatus and method 

13PA01- JP3515690 JP Granted Ofdma signal transmitter and its 2004/04/05 JP15321498 1998/06/02 
001-08 method 

13PA01- US6726297 us Granted Ofdma signal transmission 2004/04/27 US09/462491 2000/01/20 
001-09 apparatus and method 

13PA01- JP4864008 JP Granted Method of the carrier allotment 2012/01/25 JP2007545294 2006/11/16 
002-01 in the multiple cell orthogonal 

frequency division multiple 
access system 

13PA01- US8009549 us Granted Carrier allocation method in 2011/08/30 US12/092950 2006/11/16 
002-02 multi cell orthogonal frequency 

division multiple access system 

13PA01- EP1968335 DE Granted Radio communication base 2011/10/05 EP07706996 2007/01/18 
003-01 station device and pilot 

transmission method 
13PA01- EP1968335 FR Granted Radio communication base 2011/10/05 EP07706996 2007/01/18 
003-02 station device and pilot 

transmission method 
13PA01- EP1968335 GB Granted Radio communication base 2011/10/05 EP07706996 2007/01/18 
003-03 station device and pilot 

transmission method 

13PA01- JP4832450 JP Granted Radio communication base 2011/12/07 JP2007554946 2007/01/18 
003-04 station device and pilot 

transmission method 
13PA01- US8416810 us Granted Radio communication base 2013/04/09 US12/160872 2007/01/18 
003-05 station apparatus and pilot 

transmission method 

13PA01- CN100440762 CN Granted Ofdm communication device 2008/12/03 CN01803504 2001/11/14 
004-01 

13PA01- DE60143934 DE Granted Ofdm 2011/03/10 DE60143934 2001/11/14 
004-02 nachrichtenAfA"bertragungsvorr 

ichtung 

13PA01- DE60143978 DE Granted Ofdm- 2011/03/10 DE60143978 2001/11/14 
004-03 kommunikationsvorrichtung 

13PA01- EP1249955 FR Granted Ofdm communication device 2011/01/26 EP01982773 2001/11/14 
004-05 
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13PA01- EP1249955 GB Granted Ofdm communication device 2011/01/26 EP01982773 2001/11/14 
004-04 

13PA01- EP2161867 FR Granted Ofdm communication device 2010/03/10 EP09178209 2001/11/14 
004-07 

13PA01- EP2161867 GB Granted Ofdm communication device 2010/03/10 EP09178209 2001/11/14 
004-06 

13PA01- JP4000057 JP Granted Ofdm communication device 2007/10/31 JP2002543837 2001/11/14 
004-08 

13PA01- US7646702 us Granted Ofdm communication apparatus 2010/01/12 USl0/169716 2002/07/09 
004-09 

13PA01- US8238226 us Granted Ofdm communication apparatus 2012/08/07 US12/505420 2009/07/17 
004-10 

13PA01- CN100544237 CN Granted Radio base station apparatus 2009/09/23 CN03804886 2003/08/01 
005-01 
13PA01- DE60325861 DE Granted Funkbasisstationsvorrichtung 2009/03/05 DE60325861 2003/08/01 
005-02 

13PA01- EP1525687 FR Granted Radio base station apparatus 2009/01/14 EP03766690 2003/08/01 
005-03 

13PA01- EP1525687 GB Granted Radio base station apparatus 2009/01/14 EP03766690 2003/08/01 
005-04 

13PA01- JP4098027 JP Granted Radio base station apparatus 2008/06/11 JP2002224571 2002/08/01 
005-05 

13PA01- US7593317 us Granted Radio base station apparatus 2009/09/22 USl0/503010 2004/07/29 
005-06 

13PA01- CN101133614 CN Lapsed Ofdm receiver, integrated circuit 2011/06/29 CN200680006764 2006/02/28 
006-01 and receiving method 

13PA01- DE602006004975 DE Lapsed Ofdm-empfAfAnnger und 2009/03/12 DE602006004975 2006/02/28 
006-02 empfangsverfahren 

13PA01- EP1861977 FR Lapsed Ofdm receiver and receiving 2009/01/21 EP06728642 2006/02/28 
006-03 method 

13PA01- EP1861977 GB Lapsed Ofdm receiver and receiving 2009/01/21 EP06728642 2006/02/28 
006-04 method 

13PA01- EP1861977 IT Lapsed Ofdm receiver and receiving 2009/01/21 EP06728642 2006/02/28 
006-05 method 

13PA01- JP4971172 JP Granted Receiving device, integrated 2012/07/11 JP2007539403 2006/02/28 
006-06 circuit and reception method 

13PA01- US7929627 us Granted Ofdm receiver, integrated circuit 2011/04/19 USll/885042 2006/02/28 
006-07 and receiving method 

13PA01- CN101080893 CN Granted Re-transmission method and 2010/12/29 CN200580043160 2005/12/14 
007-01 transmitting device for multi-

antenna transmission 

13PA01- EP1821440 EP Lapsed Retransmitting method and 2007/08/22 EP05816694 2005/12/14 
007-02 transmitting method in multi-

antenna transmission 

13PA01- JP4863884 JP Granted The retransmission method in 2012/01/25 JP2006548891 2005/12/14 
007-03 multiple antenna transmitting 

13PA01- KR100912762 KR Granted Retransmitting method and 2009/08/18 KR20077013565 2007/06/15 
007-04 transmitting method in multi-

antenna transmission 

13PA01- US7826557 us Granted Retransmitting method and 2010/11/02 USll/721911 2005/12/14 
007-05 transmitting method in multi-

antenna transmission 
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13PA01- EP1895679 DE Granted Mimo antenna apparatus 2012/07/11 EP07115147 2007/08/29 
008-01 controlling number of streams 

and modulation and 
demodulation method 

13PA01- EP1895679 GB Granted Mimo antenna apparatus 2012/07/11 EP07115147 2007/08/29 
008-02 controlling number of streams 

and modulation and 
demodulation method 

13PA01- JP4837638 JP Granted Mirna antenna apparatus and 2011/12/14 JP2007222315 2007/08/29 
008-03 wireless communication 

apparatus having it 

13PA01- US7792084 us Granted Mirna antenna apparatus 2010/09/07 USll/892886 2007/08/28 
008-04 controlling number of streams 

and modulation and 
demodulation method 

13PA01- JP4864000 JP Granted The radio communication base 2012/01/25 JP2007529557 2006/08/04 
009-01 station device and the radio 

communication method in 
multiple carrier communicating 

13PA01- KR20080031377 KR Lapsed Wireless communication base 2008/04/08 KR20087002994 2008/02/04 
009-02 station apparatus and wireless 

communication method in 
multicarrier communication 

13PA01- US8064393 us Granted Wireless communication base 2011/11/22 USll/997841 2006/08/04 
009-03 station apparatus and wireless 

communication method in 
multicarrier communication 

13PA01- CN101502025 CN Granted Wireless communication base 2012/11/28 CN200780028893 2007/10/12 
010-01 station device and wireless 

communication method 

13PA01- EP2051410 DE EP- Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-03 Designated station device and wireless 

communication method 

13PA01- EP2051410 EP EP-Pending Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-02 station device and wireless 

communication method 

13PA01- EP2051410 Fl EP- Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-06 Designated station device and wireless 

communication method 

13PA01- EP2051410 FR EP- Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-04 Designated station device and wireless 

communication method 

13PA01- EP2051410 GB EP- Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-05 Designated station device and wireless 

communication method 

13PA01- EP2051410 SE EP- Wireless communication base 2009/04/22 EP07829721 2007/10/12 
010-07 Designated station device and wireless 

communication method 

13PA01- JP4903033 JP Granted Wireless communication base 2012/03/21 JP2006344925 2006/12/21 
010-08 station device and wireless 

communication method 
13PA01- US8270332 us Granted Wireless communication base 2012/09/18 US12/377373 2007/10/12 
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010-09 station device and wireless 
communication method 

13PA01- US8582573 us Granted Radio communication base 2012/12/13 US13/590841 2012/08/21 
010-10 station apparatus and radio 

communication method 

13PA01- BR9906339 BR Pending "aparelho de comunicaA§Afo 2000/09/19 BR9906339 1999/04/19 
011-01 de rAidio e mA©todo de 

controle de coeficiente de 
transmissAfo" 

13PA01- CA2293606 CA Granted Radio communication apparatus 2005/02/08 CA2293606 1999/04/19 
011-02 and transmission rate control 

method 

13PA01- CN1130944 CN Granted Radio communication device 2003/12/10 CN99800567 1999/04/19 
011-03 and method for controlling 

transmission rate 
13PA01- DE69903110 DE Granted FunkArebertragungsgerA,,t und 2003/01/23 DE69903110 1999/04/19 
011-04 verfahren zur kontrolle der 

Arebertragungsrate 

13PA01- DE69914351 DE Granted FunkkommunikationsgerAi:tt und 2004/06/24 DE69914351 1999/04/19 
011-05 verfahren zur einstellung der 

Arebertragungsrate 
13PA01- EP0986282 Fl Granted Radio communication device 2002/09/25 EP99913715 1999/04/19 
011-12 and method of controlling 

transmission rate 
13PA01- EP0986282 FR Granted Radio communication device 2002/09/25 EP99913715 1999/04/19 
011-11 and method of controlling 

transmission rate 

13PA01- EP0986282 GB Granted Radio communication device 2002/09/25 EP99913715 1999/04/19 
011-13 and method of controlling 

transmission rate 

13PA01- EP0986282 IT Granted Radio communication device 2002/09/25 EP99913715 1999/04/19 
011-14 and method of controlling 

transmission rate 
13PA01- EP0986282 NL Granted Radio communication device 2002/09/25 EP99913715 1999/04/19 
011-15 and method of controlling 

transmission rate 

13PA01- EP1122965 Fl Granted Radio communication device 2004/01/21 EP01106695 1999/04/19 
011-07 and method of controlling 

transmission rate 

13PA01- EP1122965 FR Granted Radio communication device 2004/01/21 EP01106695 1999/04/19 
011-06 and method of controlling 

transmission rate 
13PA01- EP1122965 GB Granted Radio communication device 2004/01/21 EP01106695 1999/04/19 
011-08 and method of controlling 

transmission rate 
13PA01- EP1122965 IT Granted Radio communication device 2004/01/21 EP01106695 1999/04/19 
011-09 and method of controlling 

transmission rate 

13PA01- EP1122965 NL Granted Radio communication device 2004/01/21 EP01106695 1999/04/19 
011-10 and method of controlling 

transmission rate 
13PA01- ES2184430 ES Granted Dispositivo de comunicacion par 2003/04/01 ES99913715 1999/04/19 
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011-17 radio y procedimiento que 
permite ajustar la velocidad de 
transmision. 

13PA01- ES2214356 ES Granted Dispositivo de comunicacion por 2004/09/16 ES01106695 1999/04/19 
011-16 radio y metodo para controlar la 

velocidad de transmision. 

13PA01- JP4738451 JP Granted Communication terminal 2011/08/03 JP2008194038 2008/07/28 
011-18 apparatus and communication 

method therefor 
13PA01- US6366763 us Granted Radio communication device 2002/04/02 US09/648756 2000/08/28 
011-21 and method of controlling 

transmission rate 
13PA01- US6370359 us Granted Radio communication device 2002/04/09 US09/648757 2000/08/28 
011-22 and method of controlling 

transmission rate 

13PA01- US6381445 us Granted Radio communication device 2002/04/30 US09/648742 2000/08/28 
011-20 and method of controlling 

transmission rate 

13PA01- US6400929 us Granted Radio communication device 2002/06/04 US09/424843 1999/12/06 
011-19 and method of controlling 

transmission rate 

13PA01- US6487394 us Granted Radio communication device 2002/11/26 US09/649003 2000/08/28 
011-23 and method of controlling 

transmission rate 
13PA01- US6505035 us Granted Radio communication apparatus 2003/01/07 USl0/052261 2002/01/23 
011-25 and transmission rate control 

method 
13PA01- US6597894 us Granted Radio communication device 2003/07/22 US09/649006 2000/08/28 
011-24 and method of controlling 

transmission rate 
13PA01- US6611676 us Granted Radio communication apparatus 2003/08/26 USl0/083553 2002/02/27 
011-27 and transmission rate control 

method 

13PA01- US6973289 us Granted Radio communication device 2005/12/06 USl0/057897 2002/01/29 
011-26 and method of controlling 

transmission rate 

13PA01- US7636551 us Granted Radio communication device 2009/12/22 USll/228339 2005/09/19 
011-28 and method of controlling 

transmission rate 
13PA01- US6637001 us Granted Apparatus and method for 2003/10/21 US09/650743 2000/08/30 
012-01 image/voice transmission 

13PA01- AU2407202 AU Lapsed Decoder and decoding method 2002/06/11 AU2407202 2001/11/22 
013-01 

13PA01- CN1266868 CN Granted Communication terminal device 2006/07/26 CN01804109 2001/11/22 
013-02 and decoding method 

13PA01- JP3399923 JP Granted Decoding device and decoding 2003/04/28 JP2000362431 2000/11/29 
013-03 method 
13PA01- US20050002477 us Lapsed Decoding apparatus and 2005/01/06 USl0/901380 2004/07/29 
013-05 decoding method 

13PA01- US6813323 us Granted Decoding method and 2004/11/02 USl0/182270 2002/07/25 
013-04 communication terminal 

apparatus 
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13PA01- JP3492637 JP Granted Decoding device and decoding 2004/02/03 JP2001046559 2001/02/22 
014-03 method 

13PA01- JP3522700 JP Granted Channel detecting apparatus 2004/04/26 JP2001023713 2001/01/31 
014-01 and method therefor 

13PA01- JP3526271 JP Granted Decoding device and decoding 2004/05/10 JP2001031850 2001/02/08 
014-02 method 

13PA01- KR100727732 KR Granted Decoding device and decoding 2007/06/13 KR20057021280 2005/11/09 
014-04 method 

13PA01- US20050219071 us Lapsed Apparatus and method for 2005/10/06 USll/134448 2005/05/23 

014-08 decoding 
13PA01- US6734810 us Granted Apparatus and method for 2004/05/11 USl0/221267 2002/09/10 
014-05 decoding 

13PA01- US6922159 us Granted Apparatus and method for 2005/07/26 USl0/793766 2004/03/08 
014-07 decoding 

13PA01- US6940428 us Granted Apparatus and method for 2005/09/06 USl0/793737 2004/03/08 
014-06 decoding 

13PA01- CN1114324 CN Granted Base station, mobile unit 2003/07/09 CN97119237 1997/09/30 
015-01 communication apparatus and 

method of communication 
between them 

13PA01- DE69708823 DE Granted Spreizspektrum-verfahren und 2002/06/20 DE69708823 1997/10/01 
015-02 system zur AfA''bertragung 

zwischen einer basisstation und 
einer vielzahl von mobilen 
stationen 

13PA01- EP0836288 Fl Granted Spread-spectrum method and 2001/12/05 EP97307725 1997/10/01 
015-03 system for communication 

between a base station and a 
plurality of mobile units 

13PA01- EP0836288 FR Granted Spread-spectrum method and 2001/12/05 EP97307725 1997/10/01 
015-04 system for communication 

between a base station and a 
plurality of mobile units 

13PA01- EP0836288 GB Granted Spread-spectrum method and 2001/12/05 EP97307725 1997/10/01 
015-05 system for communication 

between a base station and a 

plurality of mobile units 

13PA01- EP0836288 SE Granted Spread-spectrum method and 2001/12/05 EP97307725 1997/10/01 
015-06 system for communication 

between a base station and a 
plurality of mobile units 

13PA01- JP3720141 JP Granted Mobile communication method 2005/11/24 JP26062596 1996/10/01 
015-07 and its system 

13PA01- US6069884 us Granted Method of communication 2000/05/30 USOB/937005 1997/09/24 

015-08 between a base station and a 
plurality of mobile unit 
communication apparatus, a 
base station, and mobile unit 
communication apparatus 

13PA01- AU710430 AU Granted Base station equipment for 1999/09/23 AU4320797 1997/09/25 
016-01 mobile communication 

13PA01- CA2238358 CA Granted Base station apparatus for 2001/12/04 CA2238358 1997/09/25 
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016-02 mobile communication 

13PA01- CN1175592 CN Granted Base station equipment for 2004/11/10 CN97191312 1997/09/25 
016-03 mobile communication 

13PA01- DE69721224 DE Granted Verfahren fArer sanftes 2003/11/13 DE69721224 1997/09/25 
016-04 weiterreichen in einer 

basisstation mit sektoren und 
basisstation dafArer 

13PA01- EP0869629 FR Granted Soft handover method in a 2003/04/23 EP97941232 1997/09/25 
016-05 sectored base station and base 

station therefor 

13PA01- EP0869629 GB Granted Soft handover method in a 2003/04/23 EP97941232 1997/09/25 
016-06 sectored base station and base 

station therefor 
13PA01- EP0869629 IT Granted Soft handover method in a 2003/04/23 EP97941232 1997/09/25 
016-07 sectored base station and base 

station therefor 

13PA01- EP0869629 NL Granted Soft handover method in a 2003/04/23 EP97941232 1997/09/25 
016-08 sectored base station and base 

station therefor 

13PA01- JP4098833 JP Granted Mobile communication base 2008/06/11 JP51549798 1997/09/25 
016-09 station device 

13PA01- US6119004 us Granted Base station equipment for 2000/09/12 US09/068541 1998/05/13 
016-10 mobile communication 

13PA01- CN1100464 CN Granted Differential detector with error 2003/01/29 CN98105319 1998/02/20 
017-01 correcting function 

13PA01- DE69818323 DE Granted Differential-detektor mit 2004/07/01 DE69818323 1998/02/11 
017-02 fehlerkorrekturfunktion 

13PA01- EP0860964 FR Granted Differential detector with error 2003/09/24 EP98301000 1998/02/11 
017-03 correcting function 

13PA01- EP0860964 GB Granted Differential detector with error 2003/09/24 EP98301000 1998/02/11 
017-04 correcting function 

13PA01- JP3468657 JP Lapsed Delay detector with error 2003/11/17 JP5251497 1997/02/21 
017-05 correction 

13PA01- US6069924 us Granted Differential detector with error 2000/05/30 US09/027510 1998/02/20 
017-06 correcting function 

13PA01- CN1262083 CN Granted Cdma radio communication 2006/06/28 CN99110630 1999/07/23 
018-01 system and its method 

13PA01- DE69936019 DE Granted Cdma- 2007/08/30 DE69936019 1999/07/21 
018-02 funkAY<ibertragungssystem und -

verfahren 
13PA01- EP0975118 ES Lapsed Cdma radio communication 2007/05/09 EP99114151 1999/07/21 
018-04 system and method 

13PA01- EP0975118 FR Granted Cdma radio communication 2007/05/09 EP99114151 1999/07/21 
018-05 system and method 

13PA01- EP0975118 GB Granted Cdma radio communication 2007/05/09 EP99114151 1999/07/21 
018-06 system and method 

13PA01- EP0975118 IT Lapsed Cdma radio communication 2007/05/09 EP99114151 1999/07/21 
018-07 system and method 

13PA01- EP0975118 SE Lapsed Cdma radio communication 2007/05/09 EP99114151 1999/07/21 
018-08 system and method 

13PA01- EP1826938 - DIV EP Lapsed Cdma radio communication 2007/08/29 EP07105867 1999/07/21 
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018-03 system and method 

13PA01- JP3411850 JP Granted Cdma radio communication 2003/06/03 JP9142999 1999/03/31 
018-10 system 

13PA01- JP3411854 JP Granted Cdma radio communication 2003/06/03 JP19480599 1999/07/08 

018-09 system and method 

13PA01- US20040048578 us Lapsed Cdma radio transmission 2004/03/11 USl0/419089 2003/04/21 
018-12 apparatus, cdma radio reception 

apparatus, and cdma radio 
communication method 

13PA01- US6636723 us Granted Cdma radio communication 2003/10/21 US09/359020 1999/07/22 
018-11 system using chip interleaving 

13PA01- CN1086524 CN Granted Switching over method for cdma 2002/06/19 CN98106939 1998/04/15 
019-02 system and base station of 

mobile station 

13PA01- CN1170388 CN Granted Commutation method in cdma 2004/10/06 CN02105576 1998/04/15 
019-01 

13PA01- DE69817904 DE Granted Weiterreichen verfahren in 2004/05/19 DE69817904 1998/04/14 
019-03 einem 

spreizspektrumAXbetragungsein 

richtung 

13PA01- DE69824054 DE Granted Spreizspectrumkommunikations 2004/09/09 DE69824054 1998/04/14 
019-04 system 

13PA01- EP0873034 FR Granted Handover method in a spread 2003/09/10 EP98106758 1998/04/14 
019-09 spectrum communication 

system 

13PA01- EP0873034 GB Granted Handover method in a spread 2003/09/10 EP98106758 1998/04/14 
019-10 spectrum communication 

system 

13PA01- EP0873034 NL Granted Handover method in a spread 2003/09/10 EP98106758 1998/04/14 
019-11 spectrum communication 

system 

13PA01- EP0873034 SE Granted Handover method in a spread 2003/09/10 EP98106758 1998/04/14 
019-12 spectrum communication 

system 

13PA01- EP1304899 FR Granted Spread spectrum 2004/05/19 EP02026952 1998/04/14 
019-05 communication system 

13PA01- EP1304899 GB Granted Spread spectrum 2004/05/19 EP02026952 1998/04/14 
019-06 communication system 

13PA01- EP1304899 NL Granted Spread spectrum 2004/05/19 EP02026952 1998/04/14 
019-07 communication system 

13PA01- EP1304899 SE Granted Spread spectrum 2004/05/19 EP02026952 1998/04/14 
019-08 communication system 

13PA01- KR100371837 KR Granted Hand-over method, mobile 2003/01/28 KR20020030497 2002/05/31 
019-13 station apparatus and base 

station apparatus 

13PA01- US6628630 us Granted Spread spectrum 2003/09/30 US09/058881 1998/04/13 
019-14 communication method 

13PA01- JP9271070 JP Non- Digital mobile object 1997/10/14 JP7642396 1996/03/29 
020-01 applicable communication equipment 

13PA01- US6404778 us Granted Radio communication apparatus 2002/06/11 US09/159602 1998/09/24 
020-02 
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13PA01- CN1134128 CN Granted Cdma/tdd mobile 2004/01/07 CN99103968 1999/03/09 
021-01 communication system and 

method 
13PA01- DE69927200 DE Granted Cdma/tdd mobiles 2006/01/12 DE69927200 1999/03/04 
021-02 kommunikationssystem und 

verfahren 
13PA01- DE69942350 DE Granted Cdma/tdd mobilstation und 2010/06/17 DE69942350 1999/03/04 
021-03 verfahren 

13PA01- EP0948221 FR Granted Cdma/tdd mobile 2005/09/14 EP99102882 1999/03/04 
021-07 communication system and 

method 

13PA01- EP0948221 GB Granted Cdma/tdd mobile 2005/09/14 EP99102882 1999/03/04 
021-08 communication system and 

method 
13PA01- EP0948221 IT Granted Cdma/tdd mobile 2005/09/14 EP99102882 1999/03/04 
021-09 communication system and 

method 
13PA01- EP1578163 FR Granted Cdma/tdd mobile station and 2010/05/05 EP05013391 1999/03/04 
021-04 method 

13PA01- EP1578163 GB Granted Cdma/tdd mobile station and 2010/05/05 EP05013391 1999/03/04 
021-05 method 

13PA01- EP1578163 IT Granted Cdma/tdd mobile station and 2010/05/05 EP05013391 1999/03/04 
021-06 method 

13PA01- ES2248932 ES Granted Sistema de comunicacion movil 2006/03/16 ES99102882 1999/03/04 
021-11 cdma/tdd y metodo. 

13PA01- ES2343414 ES Granted Estacion movil cdma/tdd y 2010/07/30 ES05013391 1999/03/04 
021-10 metodo. 

13PA01- JP3881770 JP Granted System and method for time 2007/02/14 JP7831798 1998/03/10 
021-12 division duplex cdma mobile 

communication 
13PA01- US6611509 us Granted Cdma/tdd mobile 2003/08/26 US09/264826 1999/03/09 
021-13 communication system and 

method 
13PA01- US6807162 us Granted Cdma/tdd mobile 2004/10/19 USl0/166268 2002/06/11 
021-14 communication system and 

method 
13PA01- US6973065 us Granted Cdma/tdd mobile 2005/12/06 USl0/419733 2003/04/22 
021-15 communication system and 

method 
13PA01- US7778224 us Granted Cdma/tdd mobile 2010/08/17 USl0/885684 2004/07/08 
021-16 communication system and 

method 
13PA01- CN100413233 CN Granted Communication terminal device 2008/08/20 CN00131890 2000/07/05 
022-01 and base station device 

13PA01- DE60026907 DE Granted KommunikationsendgerAl:!tvorri 2006/08/17 DE60026907 2000/07/04 
022-02 chtung und 

basisstationvorrichtung 
13PA01- DE60043953 DE Granted Cdma-sender und -empfAnnger 2010/04/15 DE60043953 2000/07/04 
022-03 unter verwendung von 

mid ambles 
13PA01- EP1067723 FR Granted Communication terminal 2006/03/29 EP00114318 2000/07/04 
022-04 apparatus and base station 
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apparatus 

13PA01- EP1067723 GB Granted Communication terminal 2006/03/29 EP00114318 2000/07/04 
022-05 apparatus and base station 

apparatus 

13PA01- EP1067723 SE Lapsed Communication terminal 2006/03/29 EP00114318 2000/07/04 
022-06 apparatus and base station 

apparatus 

13PA01- EP1667337 FR Granted Cdma transmitter and receiver 2010/03/03 EP06001107 2000/07/04 
022-07 using midambles 

13PA01- EP1667337 GB Granted Cdma transmitter and receiver 2010/03/03 EP06001107 2000/07/04 
022-08 using midambles 

13PA01- EP1667337 SE Granted Cdma transmitter and receiver 2010/03/03 EP06001107 2000/07/04 
022-09 using midambles 

13PA01- JP2001024556 JP Lapsed Communication device 2001/01/26 JP19005099 1999/07/05 
022-10 

13PA01- JP2001257626 JP Lapsed Communication unit and 2001/09/21 JP2000068426 2000/03/13 
022-11 communication method 

13PA01- JP3748351 JP Granted Communication equipment and 2006/02/22 JP33139199 1999/11/22 
022-12 communication method 

13PA01- KR20010015160 KR Non- Communication device 2001/02/26 KR20000037971 2000/07/04 
022-13 applicable 

13PA01- US6765894 us Granted Communication terminal 2004/07/20 US09/606906 2000/06/30 

022-14 apparatus and base station 
apparatus 

13PA01- US7656844 us Granted Radio transmission apparatus 2010/02/02 USl0/868029 2004/06/16 

022-15 and radio reception apparatus in 
a cdma communication system 

13PA01- US8437316 us Granted Radio transmission apparatus 2013/05/07 US12/641177 2009/12/17 

022-16 and radio reception apparatus in 
a cdma communication system 

13PA01- CN1233119 CN Granted Wireless communication device 2005/12/21 CN00119928 2000/07/03 

023-01 and wireless communication 
method 

13PA01- EP1065804 EP Lapsed Transmission/reception 2001/01/03 EP00113933 2000/06/30 

023-02 apparatus 

13PA01- JP3678944 JP Granted Transmitter-receiver 2005/08/03 JP18952099 1999/07/02 

023-03 

13PA01- KR20010015127 KR Granted Transmitter-receiver 2001/02/26 KR20000037494 2000/07/01 

023-04 

13PA01- US6839335 us Granted Radio communication apparatus 2005/01/04 US09/605862 2000/06/29 

023-05 and radio communication 

method 

13PA01- CA2316782 CA Granted Apparatus and method for 2012/08/21 CA2316782 1999/11/08 

024-01 transmission/reception 

13PA01- CN1248438 CN Granted Transmitting/ receiving device 2006/03/29 CN99801989 1999/11/08 

024-02 and transmitting/ receiving 

method 

13PA01- EP1043858 DE Granted Transmitting/receiving device 2011/08/17 EP99954417 1999/11/08 

024-03 and transmitting/receiving 

13PA01- EP1043858 FR Granted 

method 
Transmitting/receiving device 2011/08/17 EP999S4417 1999/11/08 
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024-04 and transmitting/receiving 
method 

13PA01- EP1043858 GB Granted Transmitting/receiving device 2011/08/17 EP99954417 1999/11/08 
024--05 and transmitting/receiving 

method 
13PA01- IL137058 IL Granted Apparatus and method for 2001/06/14 IL13705899 1999/11/08 
024-06 transmission/reception 

13PA01- JP2000201132 JP Lapsed Transmitter-receiver 2000/07/18 JP22082799 1999/08/04 
024-07 

13PA01- KR388400 KR Granted Apparatus and method for 2003/06/09 KR2000-7007 459 1999/11/08 
024-11 transmission/reception 

13PA01- KR611866 KR Granted Apparatus and method for 2006/08/04 KR2003-7000348 2003/01/10 
024-12 transmission/reception 

13PA01- N0332385 NO Granted Fremgangsmate og apparat for 2012/09/10 N020003476 2000/07/05 
024-08 sending/mottaking 

13PA01- US7072416 us Granted Transmitting/receiving device 2006/07/04 US09/582558 2000/06/29 
024-09 and transmitting/receiving 

method 

13PA01- US7760815 us Granted Apparatus and method for 2010/07/20 USll/431606 2006/05/11 
024-10 transmission/reception 

13PA01- CN1281009 CN Granted Apparatus and method for 2006/10/18 CN00126839 2000/09/06 
025-01 orthogonal frequency division 

multiplexing communication 

13PA01- DE60041618 DE Granted MehrtrAfAngerempfAfAnnger 2009/04/09 DE60041618 2000/09/06 
025-02 mit auswAfAnhlbaren 

de mod u latoren 
13PA01- EP1083718 FR Granted Multicarrier receiver with 2009/02/25 EP00119285 2000/09/06 
025-03 selectable demodulators 

13PA01- EP1083718 GB Granted Multicarrier receiver with 2009/02/25 EP00119285 2000/09/06 
025-04 selectable demodulators 

13PA01- EP1083718 SE Granted Multicarrier receiver with 2009/02/25 EP00119285 2000/09/06 
025-05 selectable demodulators 

13PA01- JP2001077790 JP Precursor Ofdm communication 2001/03/23 JP25363399 1999/09/07 
025-06 equipment 

13PA01- JP3796076 JP Granted Ofdm communication 2006/07/12 JP25363399 1999/09/07 
025-07 equipment 
13PA01- KR20010050345 KR Non- Ofdm communication 2001/06/15 KR20000052621 2000/09/06 
025-08 applicable equipment 

13PA01- US6868056 us Granted Apparatus and method for ofdm 2005/03/15 US09/635096 2000/08/09 
025-09 communication 

13PA01- CN1153392 CN Granted Interference signal removing 2004/06/09 CN01800054 2001/01/15 
026-01 device and interference signal 

removing method 

13PA01- DE60114511 DE Granted Verfahren und vorrichtung zur 2006/06/01 DE60114511 2001/01/15 

026-02 beseitigung von 
stAfa€"rsignalen 

13PA01- EP1164735 FR Granted Interference signal removing 2005/11/02 EP01900770 2001/01/15 

026-03 device and interference signal 
removing method 

13PA01- EP1164735 GB Granted Interference signal removing 2005/11/02 EP01900770 2001/01/15 

026-04 device and interference signal 
removing method 
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13PA01- JP3515033 JP Granted Interference signal elimination 2004/04/05 JP2000010877 2000/01/19 
026-05 device and interference signal 

elimination method 
13PA01- US6944208 us Granted Interference signal canceling 2005/09/13 US09/936727 2001/09/17 
026-06 apparatus and interference 

signal canceling method 

13PA01- CN1174643 CN Granted Combined signalling and signal 2004/11/03 CN01102993 2001/02/13 
027-01 interference ratio internal ring 

power control 

13PA01- CN1315810 CN Lapsed Combined signalling and signal 2001/10/03 CN01102993 2001/02/13 
027-02 interference ratio internal ring 

power control 
13PA01- DE60045506 DE Granted Sendeleistungsregelung mittels 2011/02/24 DE60045506 2000/11/21 
027-03 einer inneren schleife 
13PA01- EP1139580 FR Granted Inner-loop power control 2011/01/12 EP00310315 2000/11/21 
027-04 

13PA01- EP1139580 GB Granted Inner-loop power control 2011/01/12 EP00310315 2000/11/21 
027-05 

13PA01- EP1139580 IT Granted Inner-loop power control 2011/01/12 EP00310315 2000/11/21 
027-06 
13PA01- ES2358388 ES Granted Control de potencia de lazo 2011/05/10 ES00310315 2000/11/21 
027-07 interno. 

13PA01- US6781973 us Granted Combined signaling and sir 2004/08/24 US09/538888 2000/03/30 
027-08 inner-loop power control 

13PA01- CN1181625 CN Granted Communication terminal device 2004/12/22 CN00802695 2000/11/27 
028-01 and transmit power control 

method 

13PA01- EP1146668 DE EP- Communication terminal, base 2001/10/17 EP00977949 2000/11/27 
028-03 Designated station system, and method of 

controlling transmission power 

13PA01- EP1146668 EP EP-Pending Communication terminal, base 2001/10/17 EP00977949 2000/11/27 
028-02 station system, and method of 

controlling transmission power 

13PA01- EP1146668 FR EP- Communication terminal, base 2001/10/17 EP00977949 2000/11/27 
028-04 Designated station system, and method of 

controlling transmission power 

13PA01- EP1146668 GB EP- Communication terminal, base 2001/10/17 EP00977949 2000/11/27 
028-05 Designated station system, and method of 

controlling transmission power 
13PA01- JP3583343 JP Granted Communication terminal, base 2004/11/04 JP2000076032 2000/03/17 
028-06 station unit and transmission 

power control method 

13PA01- US7145886 us Granted Communication terminal, base 2006/12/05 US09/889919 2001/07/25 
028-07 station system, and method of 

controlling transmission power 

13PA01- AU6789101 AU Lapsed Base station unit and method 2002/01/14 AU6789101 2001/07/02 
029-01 for radio communication 

13PA01- CN1148895 CN Granted Base station unit and method 2004/05/05 CN01801884 2001/07/02 
029-02 for radio communication 

13PA01- CN1276596 CN Granted Base station apparatus and 2006/09/20 CN200410007371 2001/07/02 
029-03 radio communication method 

- ---~----

IPR2018-1581 
HTC EX1002, Page 55



13PA01- DE60117263 DE Granted Basisstationseinheit und 2006/07/27 DE60117263 2001/07/02 
029-04 verfahren zur 

funkkommunikation 

13PA01- DE60121055 DE Granted Basisstationsvorrichtung und 2006/11/09 DE60121055 2001/07/02 
029-05 funkkommunikationsverfahren 

zur 
hochgeschwindigkeitsdatenAY..b 
ertragung 

13PA01- EP1209824 FR Granted Base station unit and method 2006/02/15 EP01945745 2001/07/02 
029-06 for radio communication 

13PA01- EP1209824 GB Granted Base station unit and method 2006/02/15 EP01945745 2001/07/02 
029-07 for radio communication 

13PA01- EP1437841 FR Granted Base station apparatus and 2006/06/21 EP04003162 2001/07/02 
029-08 radio communication method 

for high-speed data 
communication 

13PA01- EP1437841 GB Granted Base station apparatus and 2006/06/21 EP04003162 2001/07/02 
029-09 radio communication method 

for high-speed data 
communication 

13PA01- JP4359218 JP Granted Base station system and radio 2009/11/04 JP2004293911 2004/10/06 
029-11 communication method 

13PA01- JP4409793 JP Granted Base station equipment and 2010/02/03 JP2001200184 2001/06/29 
029-10 method for radio 

communication 

13PA01- US6847828 us Granted Base station apparatus and 2005/01/25 USl0/069484 2002/02/27 
029-12 radio communication method 

13PA01- US7386321 us Granted Base station apparatus and 2008/06/10 USl0/793738 2004/03/08 
029-13 radio communication method 

13PA01- CN1174588 CN Granted Grouping receiver and 2004/11/03 CN02119390 2002/05/15 
030-01 transmission method thereof 

13PA01- DE60208466 DE Granted Verfahren und vorrichtung zur 2006/07/13 DE60208466 2002/05/15 
030-02 fehlerkorrektur der statischen 

informationen im kopffeld eines 
empfangenen packets 

13PA01- EP1261184 FR Granted Method and device for error 2006/01/04 EP02010884 2002/05/15 
030-03 correction in the static header 

information of a received packet 

13PA01- EP1261184 GB Granted Method and device for error 2006/01/04 EP02010884 2002/05/15 
030-04 correction in the static header 

information of a received packet 

13PA01- JP3512177 JP Granted Packet receiver and packet 2004/03/29 JP2001146281 2001/05/16 
030-05 transmission method 

13PA01- US7266118 us Granted Packet receiving apparatus and 2007/09/04 USl0/143989 2002/05/14 
030-06 packet transmission method 

13PA01- AT279085 AT Lapsed Funkkommunikationssystem, 2004/10/15 AT01999126 2001/11/27 
031-01 basisstationsgerA,,t sowie ein in 

dem system aufgenommenes 
kommunikationsendgerA,,t 

13PA01- AT308864 AT Lapsed Funkkommunikationssystem, 2005/11/15 AT03025316 2001/11/27 
031-02 basisstation und 

kommunikationsendgerA,,t 
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13PA01- AU2410802 AU Lapsed Radio communication system, 2002/06/11 AU2410802 2001/11/27 
031-03 base station device and 

communication terminal 
accommodated in the system 

13PA01- CN1288939 CN Granted Radio communication system, 2006/12/06 CN01804070 2001/11/27 
031-04 base station device and 

communication terminal 
accommodated in the system 

13PA01- CZ20022591 CZ Lapsed Wireless communication system 2003/03/12 (220022591 2001/11/27 
031-05 and apparatus for a base station 

and communication terminal 
apparatus applied within the 
system 

13PA01- DE60106196 DE Granted Funkkommunikationssystem, 2005/02/17 DE60106196 2001/11/27 
031-06 basisstationsgerA,,t sowie ein in 

dem system aufgenommenes 
kommunikationsendgerA,,t 

13PA01- DE60114671 DE Granted Funkkommunikationssystem, 2006/04/20 DE60114671 2001/11/27 
031-07 basisstation und 

kommunikationsendgerAnt 

13PA01- EP1246492 Fl Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-13 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1246492 FR Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-12 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1246492 GB Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-11 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1246492 IT Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-10 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1246492 NL Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-09 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1246492 SE Granted Radio communication system, 2004/10/06 EP01999126 2001/11/27 
031-08 base station device and 

communication terminal 
accommodated in the system 

13PA01- EP1387597 FR Granted Radio communication system, 2005/11/02 EP03025316 2001/11/27 
031-14 base station and communication 

terminal 

13PA01- EP1387597 GB Granted Radio communication system, 2005/11/02 EP03025316 2001/11/27 
031-15 base station and communication 

terminal 
13PA01- ES2230395 ES Granted Sistema de radiocomunicacion 2005/05/01 ES01999126 2001/11/27 
031-16 que comprende un dispositivo 
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de estacion base y un terminal 
de comunicacion. 

13PA01- JP3691383 JP Granted Radio communication system, 2005/09/07 JP2000363649 2000/11/29 
031-17 base station device and 

communication terminal 
accommodated in the system 

13PA01- US7133379 us Granted Wireless communication 2006/11/07 USl0/181349 2002/07/17 
031-18 system, and base station 

apparatus and communication 
terminal apparatus 
accommodated in the system 

13PA01- AU1745202 AU Lapsed Radio base station apparatus 2002/07/01 AU1745202 2001/12/19 
032-01 and radio communication 

method 

13PA01- BR0108503 BR Lapsed Aparelho de estaA§Afo de base 2002/12/24 BR0108503 2001/12/19 
032-02 sem fio e mA©todo de 

comunicaA§Afo sem fio 

13PA01- CA2400990 CA Lapsed Wireless base station apparatus 2010/10/19 CA2400990 2001/12/19 
032-03 and wireless communication 

method 
13PA01- CN 100534005 CN Granted Wireless base station apparatus 2009/08/26 CN200510088453 2001/12/19 
032-05 and wireless communication 

method 
13PA01- CN1162989 CN Granted Radio base station device and 2004/08/18 CN01805368 2001/12/19 
032-04 radio communication method 

13PA01- CZ20022827 CZ Lapsed Apparatus for wireless base 2003/02/12 CZ20022827 2001/12/19 
032-06 station and wireless 

communication method 
13PA01- DE60117694 DE Lapsed Funk-basisstationsvorrichtung 2006/10/05 DE60117694 2001/12/19 
032-07 und funk-

kommunikationsverfahren 

13PA01- EP1249949 FR Lapsed Radio base station apparatus 2006/03/08 EP01271705 2001/12/19 
032-08 and radio communication 

method 
13PA01- EP1249949 GB Lapsed Radio base station apparatus 2006/03/08 EP01271705 2001/12/19 
032-09 and radio communication 

method 

13PA01- JP2002190757 JP Precursor Radio base station equipment 2002/07/05 JP2000389473 2000/12/21 
032-10 and radio communication 

method 

13PA01- JP3679000 JP Granted Radio base station equipment 2005/08/03 JP2000389473 2000/12/21 
032-11 and radio communication 

method 

13PA01- KR100567502 KR Lapsed Radio transmission apparatus 2006/04/03 KR20057005182 2005/03/25 
032-12 and radio transmission method 

13PA01- US7392019 us Granted Wireless base station apparatus 2008/06/24 USll/053837 2005/02/10 
032-13 and wireless communication 

method 
13PA01- CN1224207 CN Granted Method and apparatus for 2005/10/19 CN02142556 2002/08/22 
033-01 automatic request repeat of 

sending and receiving 
13PA01- DE60104113 DE Granted Af A"bertragungsverfahren und 2004/10/28 DE60104113 2001/08/22 
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033-02 Af A"bertragungsgerAfAJ:tt mit 
mehrkanal-arq 

13PA01- EP1286491 FR Granted Multichannel arq method and 2004/06/30 EP01120182 2001/08/22 

033--03 apparatus 

13PA01- EP1286491 GB Granted Multichannel arq method and 2004/06/30 EP01120182 2001/08/22 
033-04 apparatus 

13PA01- JP3650383 JP Granted Transmitter, receiver and arq 2005/05/18 JP2002241027 2002/08/21 
033-05 transmitting and receiving 

method 

13PA01- KR100494251 KR Granted Arq transmission and reception 2005/06/13 KR20020049754 2002/08/22 

033-06 methods and apparatus 

13PA01- US7339949 us Granted Arq transmission and reception 2008/03/04 USl0/222989 2002/08/19 

033-07 methods and apparatus 

13PA01- CN1319307 CN Granted Transmission/reception 2007/05/30 CN02820398 2002/08/07 
034-01 apparatus and 

transmission/reception method 

13PA01- DE60239543 DE Granted Sende-empfangs-vorrichtung 2011/05/05 DE60239543 2002/08/07 
034-02 und sende-empfangs-verfahren 

13PA01- EP1422861 FR Granted Transmission / reception 2011/03/23 EP02755868 2002/08/07 

034-03 apparatus and transmission / 
reception method 

13PA01- EP1422861 GB Granted Transmission/ reception 2011/03/23 EP02755868 2002/08/07 
034-04 apparatus and transmission / 

reception method 

13PA01- JP3880437 JP Granted Transmission/ reception 2007/02/14 JP2002113607 2002/04/16 
034-05 apparatus and transmission/ 

reception method 

13PA01- US7702025 us Granted Transmission/reception 2010/04/20 USl0/487574 2004/02/25 
034-06 apparatus and 

transmission/reception method 

13PA01- CN1224293 CN Granted Dispatching device, base station 2005/10/19 CN02804809 2002/11/11 
035-01 device and wireless 

communication method 
13PA01- EP1365617 DE Granted Schedule creation apparatus, 2012/05/09 EP02780065 2002/11/11 
035-03 base station apparatus, and 

radio communication method 

13PA01- EP1365617 FR Granted Schedule creation apparatus, 2012/05/09 EP02780065 2002/11/11 
035-02 base station apparatus, and 

radio communication method 
13PA01- EP1365617 GB Granted Schedule creation apparatus, 2012/05/09 EP02780065 2002/11/11 
035-04 base station apparatus, and 

radio communication method 

13PA01- JP3576525 JP Granted Schedule maker, base station 2004/10/13 JP2001345444 2001/11/09 
035-05 device, and radio 

communication method 
13PA01- US7460502 us Granted Scheduling creation apparatus, 2008/12/02 USl0/250487 2003/07/03 
035-06 base station apparatus, and 

radio communication method 

13PA01- CN100514895 CN Granted Method of data retransmission 2009/07/15 CN03800915 2003/03/19 
036-01 in multi-carrier transmission and 

communication apparatus 
having data retransmission 
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control device 

13PA01- EP1492258 DE EP- Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-03 Designated in multi-carrier transmission and 

communication apparatus 
having data retransmission 
control device 

13PA01- EP1492258 EP EP-Pending Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-02 in multi-carrier transmission and 

communication apparatus 

having data retransmission 
control device 

13PA01- EP1492258 Fl EP- Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-06 Designated in multi-carrier transmission and 

communication apparatus 

having data retransmission 
control device 

13PA01- EP1492258 FR EP- Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-04 Designated in multi-carrier transmission and 

communication apparatus 
having data retransmission 
control device 

13PA01- EP1492258 GB EP- Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-05 Designated in multi-carrier transmission and 

communication apparatus 
having data retransmission 
control device 

13PA01- EP1492258 SE EP- Method of data retransmission 2010/08/11 EP03710414 2003/03/19 
036-07 Designated in multi-carrier transmission and 

communication apparatus 

having data retransmission 
control device 

13PA01- JP4287751 JP Granted The data retransmission method 2009/07/01 JP2003581390 2003/03/19 
036-08 in multiple carrier transmitting 

and the communication device 

which has the data 
retransmission control control 
equipment 

13PA01- US7269774 us Granted Data receiving apparatus, data 2007/09/11 USl0/484951 2004/01/28 
036-09 transmitting apparatus and 

retransmission request method 

13PA01- CN1266982 CN Granted Radio communication apparatus 2006/07/26 CN03800365 2003/02/06 
037-01 and transfer rate decision 

method 

13PA01- DE60314588 DE Granted Funkkommunikationsvorrichtun 2007/10/25 DE60314588 2003/02/06 

037-02 g und 
transferratenentscheidungsverf 
ahren 

13PA01- EP1424869 FR Granted Radio communication apparatus 2007/06/27 EP03705051 2003/02/06 
037-03 and transfer rate decision 

method 
13PA01- EP1424869 GB Granted Radio communication apparatus 2007/06/27 EP03705051 2003/02/06 
037-04 and transfer rate decision 
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method 

13PA01- JP2005260992 JP Lapsed Wireless communication 2005/09/22 JP2005112396 2005/04/08 
037-06 apparatus and transmission rate 

decision method 

13PA01- JP3686614 JP Granted Wireless communication 2005/08/24 JP2002030942 2002/02/07 
037-05 apparatus and transmission rate 

decision method 

13PA01- US7385934 us Granted Radio communication apparatus 2008/06/10 USl0/476845 2003/11/06 
037-07 and transfer rate decision 

method 

13PA01- CN100514973 CN Granted Rate matching device and rate 2009/07/15 CN03800419 2003/01/30 
038-01 matching method 

13PA01- EP1388992 EP Lapsed Rate matching device and rate 2008/04/02 EP03734892 2003/01/30 
038-02 matching method 

13PA01- JP3629241 JP Granted Device and method for rate 2005/03/16 JP2002021499 2002/01/30 
038-03 matching 

13PA01- US7114121 us Granted Rate matching device and rate 2006/09/26 USl0/478139 2003/11/20 
038-04 matching method 

13PA01- CN100502273 CN Granted Test device, mobile terminal 2009/06/17 CN200310102691 2003/10/29 
039-01 device and test method 

13PA01- CN1964243 CN Granted Test apparatus, mobile terminal 2012/11/07 CN200610073263 2003/10/29 
039-02 apparatus and wireless 

transmission property test 
method 

13PA01- EP1441554 CH Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-04 apparatus and test method 

13PA01- EP1441554 DE Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-05 apparatus and test method 

13PA01- EP1441554 EP PreCursor(E Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-03 P) apparatus and test method 

13PA01- EP1441554 FR Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-06 apparatus and test method 

13PA01- EP1441554 GB Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-07 apparatus and test method 

13PA01- EP1441554 IE Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-08 apparatus and test method 

13PA01- EP1441554 LI Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-09 apparatus and test method 

13PA01- EP1441554 LU Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-10 apparatus and test method 
13PA01- EP1441554 MC Granted Test apparatus, mobile terminal 2013/03/13 EP04000733 2004/01/15 
039-11 apparatus and test method 

13PA01- JP2004228762 JP Lapsed Test apparatus, mobile terminal 2004/08/12 JP2003012312 2003/01/21 
039-12 apparatus and test method 

13PA01- KR20040067911 KR Lapsed Testing device, mobile terminal 2004/07/30 KR20040002903 2004/01/15 
039-13 and testing method, particularly 

for testing radio transmission 
characteristics with certain 
transmission power 

13PA01- US7162206 us Granted Test apparatus, mobile terminal 2007/01/09 USl0/612289 2003/07/03 
039-14 apparatus, test method 
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13PA01- DE60332146 DE Granted Sendervorrichtung und 2010/05/27 DE60332146 2003/11/13 
040-01 sendeverfahren 

13PA01- EP1564920 FR Granted Transmitter apparatus and 2010/04/14 EP03774003 2003/11/13 
040-02 transmitting method 

13PA01- EP1564920 GB Granted Transmitter apparatus and 2010/04/14 EP03774003 2003/11/13 
040-03 transmitting method 

13PA01- JP3796211 JP Granted Transmitter and transmitting 2006/07/12 JP2002333448 2002/11/18 
040-04 method 

13PA01- JP4163937 JP Granted Ofdm-cdma transmitter and 2008/10/08 JP2002355079 2002/12/06 
040-05 ofdm-cdma transmission 

method 

13PA01- US7746762 us Granted Transmitting apparatus and 2010/06/29 USl0/534987 2005/05/16 
040-06 transmitting method 

13PA01- CN1692592 CN Granted Cdma transmitting apparatus 2010/07/14 CN200380100629 2003/11/14 
041-01 and cdma receiving apparatus 

13PA01- DE60325751 DE Granted Cdma mimo system 2009/02/26 DE60325751 2003/11/14 
041-02 

13PA01- EP1551124 FR Granted Cdma mimo system 2009/01/07 EP03772765 2003/11/14 
041-03 

13PA01- EP1551124 GB Granted Cdma mimo system 2009/01/07 EP03772765 2003/11/14 
041-04 

13PA01- JP3583414 JP Granted Code division multiple access 2004/11/04 JP2002330453 2002/11/14 
041-05 transmitter and code division 

multiple access receiver 
13PA01- US7693140 us Granted Cdma transmitting apparatus 2010/04/06 USl0/527199 2005/03/10 
041-06 and cdma receiving apparatus 

13PA01- CN1714519 CN Granted Radio reception device and 2011/05/04 CN200380103837 2003/11/26 
042-01 radio reception method 

13PA01- EP1569362 DE Granted Radio reception device and 2011/10/26 EP03775882 2003/11/26 
042-02 radio reception method 
13PA01- EP1569362 FR Granted Radio reception device and 2011/10/26 EP03775882 2003/11/26 
042-03 radio reception method 
13PA01- EP1569362 GB Granted Radio reception device and 2011/10/26 EP03775882 2003/11/26 
042-04 radio reception method 

13PA01- JP3629261 JP Granted Apparatus and method for radio 2005/03/16 JP2002341741 2002/11/26 
042-05 reception 

13PA01- US20080020802 us Lapsed Wireless receiver and wireless 2008/01/24 USll/859550 2007/09/21 
042-07 reception method 

13PA01- US7299027 us Granted Mimo receiver and mimo 2007/11/20 USl0/536010 2005/05/23 
042-06 reception method for selection 

of mimo separation and channel 
variation compensation 

13PA01- CN101019360 CN Granted Automatic retransmission 2012/06/13 CN200480043975 2004/09/13 
043-01 request control system and 

method in mimo-ofdm system 
13PA01- EP1788742 DE Granted Automatic retransmission 2007/05/23 EP04772990 2004/09/13 
043-03 request control system and 

retransmission method in 
mimo-ofdm system 

13PA01- EP1788742 EP PreCursor(E Automatic retransmission 2007/05/23 EP04772990 2004/09/13 
043-02 P) request control system and 

retransmission method in 
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mimo-ofdm system 

13PA01- EP1788742 FR Granted Automatic retransmission 2007/05/23 EP04772990 2004/09/13 
043-04 request control system and 

retransmission method in 
mimo-ofdm system 

13PA01- EP1788742 GB Granted Automatic retransmission 2007/05/23 EP04772990 2004/09/13 
043-05 request control system and 

retransmission method in 

mimo-ofdm system 

13PA01- EP2518920 EP Lapsed Automatic retransmission 2012/10/31 EP12173393 2004/09/13 
043-06 request control system and 

retransmission method in 
mimo-ofdm system 

13PA01- EP2518921 EP Lapsed Automatic retransmission 2012/10/31 EP12173394 2004/09/13 
043-07 request (arq) control system and 

retransmission method in 
mimo-ofdm system 

13PA01- JP4384668 JP Granted The automatic request for 2009/12/16 JP2006534962 2004/09/13 
043-08 repetition control system and 

the retransmission method in 
the mimo-ofdm system 

13PA01- US14/321117 us Pending Automatic retransmission US14/321117 2014/07/01 
043- request control system and 
09c2 retransmission method in 

memo-ofdm system 
13PA01- US14/321185 us Pending Automatic retransmission US14/321185 2014/07/01 

043- request control system and 
09cl retransmission method in 

memo-ofdm system 
13PA01- US20120230257 us Lapsed Retransmission method and 2012/09/13 US13/478996 2012/05/23 
043-10 transmitter 

13PA01- US20120263250 us Lapsed Retransmission method, 2012/10/18 US13/532576 2012/06/25 
043-11 transmitter, and communication 

system 

13PA01- US20120287775 us Pending Automatic retransmission 2012/11/15 US13/554748 2012/07/20 
043-12 request control system and 

retransmission method in 
mimo-ofdm system 

13PA01- US8775890 us Granted Automatic retransmission 2007/11/01 USll/575015 2007/03/30 
043-09 request control system and 

retransmission method in 
memo-ofdm system 

13PA01- CN100578989 CN Granted Cdma transmitting apparatus, 2010/01/06 CN200480000627 2004/04/28 
044-01 base station device usinsg the 

same and cdma transmitting 
method 

13PA01- EP1630993 DE EP- Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-03 Designated and cdma transmitting method 

13PA01- EP1630993 EP EP-Pending Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-02 and cdma transmitting method 

13PA01- EP1630993 Fl EP- Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-07 Designated and cdma transmitting method 
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13PA01- EP1630993 FR EP- Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-04 Designated and cdma transmitting method 

13PA01- EP1630993 GB EP- Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-05 Designated and cdma transmitting method 

13PA01- EP1630993 SE EP- Cdma transmitting apparatus 2006/03/01 EP04730067 2004/04/28 
044-06 Designated and cdma transmitting method 

13PA01- JP3799030 JP Granted Device and method for cdma 2006/07/19 JP2003132133 2003/05/09 
044-08 transmission 

13PA01- US7251469 us Granted Cdma transmitting apparatus 2007/07/31 USl0/522980 2005/02/02 
044-09 and cdma transmitting method 
13PA01- US7764711 us Granted Cdma transmission apparatus 2010/07/27 USll/767124 2007/06/22 
044-10 and cdma transmission method 

13PA01- CN100591000 CN Granted Classifying-synthesizing 2010/02/17 CN200580029870 2005/09/05 
045-02 transmission method of multi-

user feedback information at 
base station 

13PA01- CN101015161 CN Granted Classifying-synthesizing 2007/08/08 CN200580029870 2005/09/05 
045-03 transmission method of multi-

user feedback information at 
base station 

13PA01- CN1747568 CN Lapsed Method for base station to 2006/03/15 CN200410068800 2004/09/06 
045-01 transmitting feedback data of 

multiple clients by sorted 
combinations 

13PA01- EP1777855 EP Lapsed Classifying-synthesizing 2007/04/25 EP05777044 2005/09/05 
045-04 transmission method of multi-

user feedback information at 
base station 

13PA01- JP4675904 JP Granted Taxonomic synthetic 2011/04/27 JP2006535743 2005/09/05 
045-05 transmission method of 

feedback information multi user 
in base station 

13PA01- US20070254715 us Precursor Classifying-synthesizing 2007/11/01 USll/574636 2005/09/06 
045-06 transmission method of multi-

user feedback information at 
base station 

13PA01- US8086270 us Granted Classifying-synthesizing 2011/12/27 USll/574636 2005/09/05 
045-07 transmission method of multi-

user feedback information at 
base station 

13PA01- EP1811700 DE EP- Communication apparatus, 2007/07/25 EP05807089 2005/11/18 
046-02 Designated communication system, and 

communication method 
13PA01- EP1811700 EP EP-Pending Communication apparatus, 2007/07/25 EP05807089 2005/11/18 
046-01 communication system, and 

communication method 
13PA01- EP1811700 FR EP- Communication apparatus, 2007/07/25 EP05807089 2005/11/18 
046-03 Designated communication system, and 

communication method 
13PA01- EP1811700 GB EP- Communication apparatus, 2007/07/25 EP05807089 2005/11/18 
046-04 Designated communication system, and 

communication method 
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13PA01- JP4838144 JP Granted Communication device, 2011/12/14 JP2006545166 2005/11/18 
046-05 communication system and 

communication method 
13PA01- US7848439 us Granted Communication apparatus, 2010/12/07 USll/719611 2005/11/18 
046-06 communication system, and 

communication method 

13PA01- BRPI0515242 BR Pending MA©todo para a 2008/07/15 BRPI0515242 2005/08/31 
047-01 comunicaA§Afo das 

informaA§Aµes que estA£o 

relacionadas com a 
programaA§Afo de 
transmissAµes de dados de 
ligaA§Afo superior, sistema de 
comunicaA§A£o mA3vel, 
estaA§A£o base em um sistema 
de comunicaA§A£o mA3vel, 
controlador de rede de rAidio 
em um sistema de c 

13PA01- CN101053272 CN Granted Efficient rise over thermal (rot) 2012/05/23 CN200580037780 2005/08/31 
047-02 control during soft handover 
13PA01- DE602004008068 DE Granted Effiziente "rise over thermal 2007/11/22 DE602004008068 2004/08/31 
047-03 (rot)" steuerung wAnhrend 

eines sanften weiterreichens 

13PA01- DE602004021447 DE Granted Effiziente rise-over-thermal- 2009/07/16 DE602004021447 2004/08/31 
047-04 steuerung wAnhrend eines 

sanften handovers 

13PA01- EP1631104 Fl Granted Efficient rise over thermal (rot) 2007/08/08 EP04020647 2004/08/31 
047-08 control during soft handover 

13PA01- EP1631104 FR Granted Efficient rise over thermal (rot) 2007/08/08 EP04020647 2004/08/31 
047-05 control during soft handover 

13PA01- EP1631104 GB Granted Efficient rise over thermal (rot) 2007/08/08 EP04020647 2004/08/31 
047-07 control during soft handover 

13PA01- EP1631104 IT Granted Efficient rise over thermal (rot) 2007/08/08 EP04020647 2004/08/31 
047-09 control during soft handover 

13PA01- EP1631104 SE Granted Efficient rise over thermal (rot) 2007/08/08 EP04020647 2004/08/31 
047-06 control during soft handover 
13PA01- EP1838125 Fl Granted Efficient rise over thermal (rot) 2009/06/03 EP07011278 2004/08/31 
047-13 control during soft handover 

13PA01- EP1838125 FR Granted Efficient rise over thermal (rot) 2009/06/03 EP07011278 2004/08/31 
047-10 control during soft handover 

13PA01- EP1838125 GB Granted Efficient rise over thermal (rot) 2009/06/03 EP07011278 2004/08/31 
047-12 control during soft handover 

13PA01- EP1838125 IT Granted Efficient rise over thermal (rot) 2009/06/03 EP07011278 2004/08/31 
047-14 control during soft handover 

13PA01- EP1838125 SE Granted Efficient rise over thermal (rot) 2009/06/03 EP07011278 2004/08/31 
047-11 control during soft handover 

13PA01- ES2291786 ES Granted Control eficaz del aumento de 2008/03/01 ES04020647 2004/08/31 
047-15 sobreexplotacion termica (rot) 

durante una transferencia 
flexible. 

13PA01- ES2327008 ES Granted Control eficiente del rot durante 2009/10/22 ES07011278 2004/08/31 
047-16 transferencia blanda. 
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13PA01- IN200700601P2 IN Granted Efficient rise over thermal (rot) 2007/07/06 IN601/KOLNP/2007 2007/02/19 
047-20 control during soft handover 

13PA01- JP2007151146 JP Lapsed Method for communicating 2007/06/14 JP2006348525 2006/12/25 
047-17 information relating to 

scheduling of uplink data 
transmissions, mobile 
communication system, base 
station, wireless network 
controller, and mobile terminal 

13PA01- JP4041531 JP Granted The method of communicating 2008/01/30 JP2007512130 2005/08/31 
047-18 the information which it is 

related to the scheduling of 
uplink data transmission, the 
portable communication 
system, base station, the radio 
network controller, and the 
portable terminal 

13PA01- KR20070051353 KR Lapsed Efficient rise over thermal(rot) 2007/05/17 KR20077007354 2007/03/30 
047-19 control during soft handover 

13PA01- US8175604 us Granted Efficient rise over thermal (rot) 2012/05/08 USl0/588073 2005/08/31 
047-21 control during soft handover 

13PA01- CN101103575 CN Granted Multi-antenna communication 2012/02/01 CN200680002338 2006/01/10 
048-01 method and multi-antenna 

communication device 

13PA01- JP4769201 JP Granted Multiple antenna 2011/09/07 JP2006552910 2006/01/10 
048-02 communication method and 

multiple antenna 
communication device 

13PA01- US7860184 us Granted Multi-antenna communication 2010/12/28 USll/813650 2006/01/10 
048-03 method and multi-antenna 

communicaton apparatus 
13PA01- CN101283535 CN Granted Method for generating and 2012/04/04 CN200680037602 2006/11/22 
049-01 detecting multiple pilot 

frequencies in multi-antenna 
communication system 

13PA01- EP1940067 EP Lapsed Multi-pilot generation method 2008/07/02 EP06823520 2006/11/22 
049-02 and detection method in multi-

antenna communication system 

13PA01- JP4981682 JP Granted Multiple pilot formation method 2012/07/25 JP2007546481 2006/11/22 
049-03 and the method of detection in 

the multiple antenna 
communication system 

13PA01- US8073070 us Granted Multi-pilot generation method 2011/12/06 US12/092944 2006/11/22 
049-04 and detection method in multi-

antenna communication system 

13PA01- CN101151832 CN Lapsed Communication terminal, base 2008/03/26 CN 200680010719 2006/03/03 
050-01 station, and receiving method 

13PA01- EP1855406 EP Lapsed Communication terminal, base 2007/11/14 EP06715227 2006/03/03 

050-02 station, and receiving method 
13PA01- JP4914352 JP Granted Communication terminal unit 2012/04/11 JP2007521121 2006/03/03 
050-03 and base station device 
13PA01- US8249132 us Granted Communication terminal and 2012/08/21 USll/909425 2006/03/03 
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050-04 receiving method 

13PA01- CN101411240 CN Granted Uplink resource allocation in a 2011/05/25 CN200680054042 2006/11/02 
051-01 mobile communication system 

13PA01- CN102202414 CN Granted Uplink resource allocation in a 2011/09/28 CN201110084678 2006/11/02 
051-02 mobile communication system 

13PA01- EP1816883 DE EP- Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-04 Designated mobile communication system 

13PA01- EP1816883 EP EP-Pending Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-03 mobile communication system 

13PA01- EP1816883 Fl EP- Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-07 Designated mobile communication system 

13PA01- EP1816883 FR EP- Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-05 Designated mobile communication system 

13PA01- EP1816883 GB EP- Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-06 Designated mobile communication system 

13PA01- EP1816883 SE EP- Uplink resource allocation in a 2007/08/08 EP06002248 2006/02/03 
051-08 Designated mobile communication system 

13PA01- JP2012157036 JP Granted Uplink resource allocation in 2012/08/16 JP2012060156 2012/03/16 
051-10 mobile communication system 

13PA01- JP2012213206 JP Precursor Uplink resource allocation in 2012/11/01 JP2012132803 2012/06/12 
051-11 mobile communication system 

13PA01- JP5020263 JP Granted Allotment of the uplink resource 2012/09/05 JP2008552689 2006/11/02 
051-09 in the portable communication 

system 
13PA01- JP5059982 JP Granted Uplink resource allocation in 2012/10/31 JP2012132803 2012/06/12 
051-12 mobile communication system 

13PA01- US8576784 us Granted Uplink resource allocation in a 2009/05/07 US12/162592 2006/11/02 
051-13 mobile communication system 

13PA01- EP2061170 DE EP- Ofdm transmitter and ofdm 2009/05/20 EP06783262 2006/09/11 
052-02 Designated receiver 

13PA01- EP2061170 EP EP-Pending Ofdm transmitter and ofdm 2009/05/20 EP06783262 2006/09/11 
052-01 receiver 

13PA01- EP2061170 FR EP- Ofdm transmitter and ofdm 2009/05/20 EP06783262 2006/09/11 
052-03 Designated receiver 

13PA01- EP2061170 GB EP- Ofdm transmitter and ofdm 2009/05/20 EP06783262 2006/09/11 
052-04 Designated receiver 

13PA01- JP4654298 JP Granted Ofdm transmitting device and 2011/03/16 JP2008534161 2006/09/11 
052-05 ofdm receiving device 

13PA01- US8218681 us Granted Ofdm transmitter and ofdm 2012/07/10 US12/440894 2009/03/11 
052-06 receiver 
13PA01- US14/328576 us Reissuing Ofdm transmitter and ofdm US14/328576 2014/07/10 
052-06r receiver 

13PA01- CN101636946 CN Lapsed Multicarrier transmitter and 2010/01/27 CN200780052347 2007/05/25 
053-01 multicarrier receiver 

13PA01- EP2151933 EP Lapsed Multicarrier transmitter and 2010/02/10 EP07744158 2007/05/25 
053-02 multicarrier receiver 

13PA01- JP5009982 JP Granted Multiple carrier transmitting 2012/08/29 JP2009516088 2007/05/25 
053-03 device 

13PA01- US8249178 us Granted Multicarrier transmitter and 2012/08/21 US12/601804 2007/05/25 
053-04 multicarrier receiver 
13PA01- CA2127616 CA Granted Mobile communication unit 1999/02/09 CA2127616 1994/07/07 
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054-01 

13PA01- CN1074875 CN Granted Mobile communication unit 2001/11/14 CN94108731 1994/07/16 
054-03 

13PA01- CN1128555 CN Granted Mobile communication unit and 2003/11/19 CN00135098 2000/12/11 
054-02 method 

13PA01- KR0126874 KR Granted Mobile communication system 1998/04/01 KR19940017210 1994/07/16 
054-04 

13PA01- US5583851 us Granted Mobile communication 1996/12/10 US08/272158 1994/07/08 
054-05 apparatus having multi-codes 

allocating function 

13PA01- CA2127672 CA Granted Mobile radio system 2000/02/01 CA2127672 1994/07/08 
055-01 

13PA01- CN1068164 CN Granted Mobile radio system 2001/07/04 CN94107859 1994/07/15 
055-02 

13PA01- JP2942977 JP Granted Mobile communication 1999/08/30 JP19901893 1993/07/16 
055-03 equipment 

13PA01- KR960016641 KR Granted Mobile communication 1996/12/19 KR19940017085 1994/07/15 
055-04 equipment 

13PA01- US5873027 us Granted Mobile radio system with 1999/02/16 US08/761552 1996/12/06 
055-05 control over radio wave output 

if a malfunction is detected 
13PA01- US6336040 us Granted Mobile radio system with 2002/01/01 US09/207662 1998/12/09 
055-06 control over radio wave output 

if a malfunction is detected 

13PA01- DE69534524 DE Granted Verfahren und gerAn:t zur 2005/11/24 DE69534524 1995/08/16 
056-01 synchronisierung in einem 

direktsequenzspreizspektrumko 
mmunikationssystem 

13PA01- EP0701333 FR Granted Synchronisation method and 2005/10/19 EP95305717 1995/08/16 
056-02 apparatus for a direct sequence 

spread spectrum 
communications system 

13PA01- EP0701333 GB Granted Synchronisation method and 2005/10/19 EP95305717 1995/08/16 
056-03 apparatus for a direct sequence 

spread spectrum 
communications system 

13PA01- JP3142222 JP Granted Synchronization method and 2001/03/07 JP13494595 1995/06/01 
056-04 device for spread spectrum 

communication 
13PA01- US5757870 us Granted Spread spectrum 1998/05/26 US08/517408 1995/08/21 
056-05 communication synchronizing 

method and its circuit 

13PA01- US5818869 us Granted Spread spectrum 1998/10/06 US08/858146 1997/05/15 
056-06 communication synchronizing 

method and its circuit 

13PA01- JP2863993 JP Granted Cdma radio multiplex sender 1999/03/03 JP15585595 1995/06/22 
057-01 and cdma radio multiplex 

transmitter 

13PA01- US6175558 us Granted Cdma radio multiplex 2001/01/16 US09/000947 1997/12/30 
057-02 transmitting device and a cdma 

radio multiplex 
receiving device 
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13PA01- US6301237 us Granted Cdma radio multiplex 2001/10/09 US09/562921 2000/05/02 
057-03 transmitting device and a cdma 

radio multiplex 
receiving device 

13PA01- US6370131 us Granted Cdma radio multiplex 2002/04/09 US09/576250 2000/05/24 
057-05 transmitting device and a cdma 

radio multiplex receiving device 

13PA01- US6529492 us Granted Cdma radio multiplex 2003/03/04 US09/562922 2000/05/02 
057-04 transmitting device and a cdma 

radio multiplex receiving device 

13PA01- US6549526 us Granted Cdma radio multiplex 2003/04/15 US09/826005 2001/04/05 
057-07 transmitting device and a cdma 

multiplex receiving device 

13PA01- US6584088 us Granted Cdma radio multiplex 2003/06/24 US09/825998 2001/04/05 
057-06 transmitting device and cdma 

radio multiplex receiving device 

13PA01- US7136367 us Granted Cdma radio multiplex 2006/11/14 USl0/335916 2003/01/03 
057-08 transmitting device and a cdma 

radio multiplex receiving device 

13PA01- USRE41444 us Granted Cdma radio multiplex 2010/07/20 US12/270499 2008/11/13 
057-09 transmitting device and a cdma 

radio multiplex receiving device 

13PA01- CA2246168 CA Granted Pn code generating apparatus 2002/11/19 CA2246168 1998/08/31 
058-01 and mobile radio 

communication system 

13PA01- CA2246168Al CA Precursor Pn code generating apparatus 1999/03/02 CA2246168 1998/08/31 
058-02 and mobile radio 

communication system 
13PA01- CN100379299 CN Granted Pn code producing method and 2008/04/02 CN02127365 1998/08/27 
058-03 device 

13PA01- CN1094019 CN Granted Pn code generating device and 2002/11/06 CN98118564 1998/08/27 
058-04 mobile radio communication 

system 

13PA01- DE69838572 DE Granted Pn-kodegenerator 2007/11/29 DE69838572 1998/08/27 
058-05 

13PA01- EP0901236 Fl Granted Pn code generator 2007/10/17 EP98116233 1998/08/27 
058-12 

13PA01- EP0901236 FR Granted Pn code generator 2007/10/17 EP98116233 1998/08/27 
058-13 

13PA01- EP0901236 GB Granted Pn code generator 2007/10/17 EP98116233 1998/08/27 
058-14 

13PA01- EP0901236 SE Granted Pn code generator 2007/10/17 EP98116233 1998/08/27 
058-15 

13PA01- EP1835617 DE EP- Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-07 Designated and method thereof 

13PA01- EP1835617 EP EP-Pending Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-06 and method thereof 

13PA01- EP1835617 Fl EP- Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-10 Designated and method thereof 

13PA01- EP1835617 FR EP- Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-08 Designated and method thereof 
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13PA01- EP1835617 GB EP- Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-09 Designated and method thereof 

13PA01- EP1835617 SE EP- Pn code generation apparatus 2007/10/31 EP07108762 1998/08/27 
058-11 Designated and method thereof 

13PA01- JP3329705 JP Granted Pn code generator and mobile 2002/09/30 JP25287297 1997/09/02 
058-16 radio communication system 

13PA01- US6295301 us Granted Pn code generating apparatus 2001/09/25 US09/139325 1998/08/25 
058-17 and mobile radio 

communication system 

13PA01- US6697384 us Granted Method and apparatus for 2004/02/24 US09/916284 2001/07/30 

058-18 calculating a state of starting a 
pn code generating operation 

13PA01- AU8243498 AU Lapsed Cdma mobile station and cdma 1999/02/10 AU8243498 1998/07/16 

059-01 transmission method 

13PA01- CA2266104 CA Granted Cdma mobile station and cdma 2003/09/30 CA2266104 1998/07/16 
059-02 transmission method 

13PA01- CA2429736 CA Lapsed Cdma mobile station apparatus 1999/01/28 CA2429736 1998/07/16 
059-03 and cdma transmission method 

13PA01- CN100442686 CN Granted Cdma mobile station equipment 2008/12/10 CN03108352 1998/07/16 

059-04 and cdma transmitting method 

13PA01- CN1109476 CN Granted Cdma mobile station apparatus 2003/05/21 CN98801017 1998/07/16 
059-05 and cdma transmission method 

13PA01- DE69831726 DE Granted Cdma mobile station und cdma 2006/02/09 DE69831726 1998/07/16 
059-06 Arebertragungsverfahren 

13PA01- EP0936831 FR Granted Cdma mobile station and cdma 2005/09/28 EP98932553 1998/07/16 
059-07 transmission method 

13PA01- EP0936831 GB Granted Cdma mobile station and cdma 2005/09/28 EP98932553 1998/07/16 
059-08 transmission method 

13PA01- EP0936831 IT Granted Cdma mobile station and cdma 2005/09/28 EP98932553 1998/07/16 
059-09 transmission method 

13PA01- EP0936831 NL Granted Cdma mobile station and cdma 2005/09/28 EP98932553 1998/07/16 
059-10 transmission method 

13PA01- ES2251091 ES Granted Estacion movil cdma y 2006/04/16 ES98932553 1998/07/16 

059-11 procedimiento de transmision 

cdma. 

13PA01- JP3655057 JP Granted Cdma mobile transmitting 2005/06/02 JP20964297 1997/07/19 
059-12 device and transmitting method 

using the device 

13PA01- US20030007472 us Lapsed Cdma mobile station apparatus 2003/01/09 USl0/235918 2002/09/06 
059-14 and cdma transmission method 
13PA01- US6466563 us Granted Cdma mobile station and cdma 2002/10/15 US09/147831 1999/03/16 
059-13 transmission method 

13PA01- CN100353693 CN Granted Cdma radio communication 2007/12/05 CN200410059002 1998/07/17 
060-02 apparatus 

13PA01- CN1113497 CN Granted Radio communication terminal 2003/07/02 CN98116336 1998/07/17 
060-03 apparatus 

13PA01- CN1167219 CN Granted Cdma radio communication 2004/09/15 CN02102800 1998/07/17 
060-01 equipment 

13PA01- DE69825370 DE Granted Cdma 2004/09/09 DE69825370 1998/07/15 
060-04 tu nknach richtenAJ4bertragu ngsg 

er Ant 

IPR2018-1581 
HTC EX1002, Page 70



13PA01- DE69839197 DE Granted Synchronisationsverfahren in 2008/04/10 DE69839197 1998/07/15 
060-05 einem 

kodemultiplexvielfachzugriffsyst 
em 

13PA01- EP0892503 FR Granted Cdma radio communication 2005/01/05 EP98113191 1998/07/15 
060-15 apparatus 

13PA01- EP0892503 GB Granted Cdma radio communication 2005/01/05 EP98113191 1998/07/15 
060-16 apparatus 

13PA01- EP0892503 IT Granted Cdma radio communication 2005/01/05 EP98113191 1998/07/15 
060-17 apparatus 

13PA01- EP1447918 FR Granted A synchronization method for a 2008/02/27 EP04012123 1998/07/15 
060-06 cdma system 

13PA01- EP1447918 GB Granted A synchronization method for a 2008/02/27 EP04012123 1998/07/15 
060-07 cdma system 

13PA01- EP1447918 IT Granted A synchronization method for a 2008/02/27 EP04012123 1998/07/15 
060-08 cdma system 

13PA01- EP1914904 DE EP- A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-10 Designated system and a transmission (DE69843248) 

apparatus for such a system 

13PA01- EP1914904 EP EP-Pending A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-09 system and a transmission 

apparatus for such a system 

13PA01- EP1914904 ES EP- A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-13 Designated system and a transmission 

apparatus for such a system 

13PA01- EP1914904 FR EP- A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-11 Designated system and a transmission 

apparatus for such a system 

13PA01- EP1914904 GB EP- A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-12 Designated system and a transmission 

apparatus for such a system 

13PA01- EP1914904 IT EP- A cdma radio communication 2008/04/23 EP08100709 1998/07/15 
060-14 Designated system and a transmission 

apparatus for such a system 

13PA01- ES2226037 ES Granted Aparato de comunicacion par 2005/03/16 ES98113191 1998/07/15 
060-19 radio cdma. 

13PA01- ES2301896 ES Granted Procedimiento de sincronizacion 2008/07/01 ES04012123 1998/07/15 
060-18 para un sistema cdma. 

13PA01- US6370134 us Granted Cdma radio communication 2002/04/09 US09/115502 1998/07/15 
060-20 apparatus 
13PA01- US7035233 us Granted Radio communication terminal 2006/04/25 USl0/014352 2001/12/14 
060-21 apparatus and radio 

communication base station 
apparatus 

13PA01- US7535864 us Granted Radio communication terminal 2009/05/19 USll/372152 2006/03/10 
060-22 apparatus and radio 

communication base station 

apparatus 

13PA01- CA2127606 CA Granted Code-division multiple-access 2001/12/18 CA2127606 1994/07/07 
061-01 mobile telephone system 
13PA01- CN1075911 CN Granted Automobile on-board and/or 2001/12/05 CN94108729 1994/07/16 
061-02 portable telephone system 
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13PA01- CN1102022 CN Granted Automobile on-board and/or 1995/04/26 CN94108729 1994/07/16 
061-03 portable telephone system 

13PA01- JP2863975 JP Granted Automobile-portable telephone 1999/03/03 JP19901393 1993/07/16 
061-04 system 

13PA01- KR0126628 KR Granted Mobile communications system 1998/04/03 KR19940017209 1994/07/16 
061-05 

13PA01- US5677929 us Reissue- Automobile on-board and/or 1997/10/14 US08/272156 1994/07/08 
061-06 Surrendered portable telephone system 

13PA01- USRE37420 us Granted Automobile on-board and/or 2001/10/23 US09/337403 1999/06/21 
061-07 portable telephone system 
13PA01- USRE39954 us Granted Automobile on-board and/or 2007/12/25 US09/887042 2001/06/25 
061-08 portable telephone system 

13PA01- CN100364247 CN Granted Method for controlling 2008/01/23 CN200410045794 2001/06/25 
062-02 transmission power 

13PA01- CN1158790 CN Granted Communication terminal 2004/07/21 CN01802160 2001/06/25 
062-01 apparatus 

13PA01- DE60110020 DE Granted KommunikationsendgerA,,t 2005/09/08 DE60110020 2001/06/25 
062-03 

13PA01- DE60116907 DE Granted KommunikationsendgerAl:tt 2006/07/20 DE60116907 2001/06/25 
062-04 
13PA01- DE60147140 DE Granted Communication terminal 2012/09/19 EP05025574 2001/06/25 
062-11 apparatus 

13PA01- EP1204225 FR Granted Communication terminal 2005/04/13 EP01941209 2001/06/25 
062-05 apparatus 

13PA01- EP1204225 GB Granted Communication terminal 2005/04/13 EP01941209 2001/06/25 
062-06 apparatus 

13PA01- EP1523111 FR Granted Communication terminal 2006/01/25 EP05000430 2001/06/25 
062-07 apparatus 

13PA01- EP1523111 GB Granted Communication terminal 2006/01/25 EP05000430 2001/06/25 
062-08 apparatus 

13PA01- EP1630972 FR Granted Communication terminal 2012/09/19 EP05025574 2001/06/25 
062-09 apparatus 

13PA01- EP1630972 GB Granted Communication terminal 2012/09/19 EP05025574 2001/06/25 
062-10 apparatus 

13PA01- JP2003298510 JP Lapsed Method for controlling 2003/10/17 JP2003064021 2003/03/10 
062-14 transmission power 
13PA01- JP3426194 JP Granted Base station device, 2003/07/14 JP2000231256 2000/07/31 
062-12 communication terminal device, 

and communication method 
13PA01- JP4431189 JP Granted Radio communication device, 2010/03/10 JP2009197228 2009/08/27 
062-15 radio communication method, 

and radio communication 
system 

13PA01- JP4431190 JP Granted Radio communication device, 2010/03/10 JP2009197229 2009/08/27 
062-16 radio communication method, 

and radio communication 
system 

13PA01- JP4431191 JP Granted Radio communication system 2010/03/10 JP2009197230 2009/08/27 
062-17 and radio communication 

method 
13PA01- JP4511783 JP Granted Base station equipment, 2010/07/28 JP2002367259 2002/12/18 
062-13 communication terminal unit, 
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and communication method 

13PA01- US20030087644 us Lapsed Communication terminal 2003/05/08 USl0/322425 2002/12/19 
062-19 apparatus and base station 

apparatus 
13PA01- US20060121930 us Precursor Communication terminal 2006/06/08 USll/341430 2006/01/30 
062-20 apparatus and base station 

apparatus 

13PA01- US20080261545 us Precursor Communication terminal 2008/10/23 US12/132992 2008/06/04 
062-22 apparatus and base station 

apparatus 

13PA01- US6738646 us Granted Base station device and method 2004/05/18 USl0/069267 2002/02/25 
062-18 for communication 

13PA01- US7460880 us Granted Communication terminal 2008/12/02 USll/341430 2006/01/30 
062-21 apparatus and base station 

apparatus 

13PA01- US7761113 us Granted Communication terminal 2010/07/20 US12/132992 2008/06/04 
062-23 apparatus and base station 

apparatus 

13PA01- AU7769801 AU Lapsed Communication terminal, base 2002/02/18 AU2001277698 2001/08/02 
063-01 station device, and radio 

communication method 
13PA01- CN100469169 CN Granted Communication terminal device 2009/03/11 CN01802181 2001/08/02 
063-02 and radio communication 

method 

13PA01- CN1386388 CN Granted Communication terminal, base 2002/12/18 CN01802181 2001/08/02 
063-03 station device, and radio 

communication method 
13PA01- DE60134208 DE Granted Nkkommunikationsverfahren 2008/07/10 DE60134208 2001/08/02 
063-04 

13PA01- EP1217861 FR Granted Communication terminal, base 2008/05/28 EP01955557 2001/08/02 
063-05 station device, and radio 

communication method 
13PA01- EP1217861 GB Granted Communication terminal, base 2008/05/28 EP01955557 2001/08/02 
063-06 station device, and radio 

communication method 
13PA01- EP1976141 DE EP- Communication terminal 2008/10/01 EP08004604 2001/08/02 
063-08 Designated apparatus, base station 

apparatus, and radio 
communication method 

13PA01- EP1976141 EP EP-Pending Communication terminal 2008/10/01 EP08004604 2001/08/02 
063-07 apparatus, base station 

apparatus, and radio 
communication method 

13PA01- EP1976141 FR EP- Communication terminal 2008/10/01 EP08004604 2001/08/02 
063-09 Designated apparatus, base station 

apparatus, and radio 
communication method 

13PA01- EP1976141 GB EP- Communication terminal 2008/10/01 EP08004604 2001/08/02 
063-10 Designated apparatus, base station 

apparatus, and radio 
communication method 
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13PA01- JP2003224516 JP Granted Communication terminal 2003/08/08 JP2002367213 2002/12/18 
063-13 apparatus, base station 

apparatus and radio 
communication method 

13PA01- JP2003224888 JP Non- Communication terminal 2003/08/08 JP2002367212 2002/12/18 
063-12 applicable 

13PA01- JP2009284537 JP Granted Transmission method, receiving 2009/12/03 JP2009197375 2009/08/27 
063-14 method, and radio 

communication method 

13PA01- JP3426200 JP Granted Communication terminal device, 2003/07/14 JP2000285405 2000/09/20 
063-11 base station device and radio 

communication method 

13PA01- JP4536821 JP Granted Transmission apparatus, 2010/09/01 JP2009197376 2009/08/27 
063-15 receiving apparatus and wireless 

communication system 
13PA01- US6760590 us Granted Communication terminal 2004/07/06 USl0/089605 2002/04/01 
063-16 apparatus, base station 

apparatus, and radio 
communication method 

13PA01- US6799053 us Granted Communication terminal 2004/09/28 USl0/321500 2002/12/18 
063-17 apparatus 

13PA01- US7206587 us Granted Communication terminal 2007/04/17 USl0/321623 2002/12/18 
063-18 apparatus, base station 

apparatus, and radio 
communication method 
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Unique Patent Number Cou Portfolio Title Issue/ Application Filing Date 

ID ntr Status Publication Number 

y Date 

14NC01- CN1262139 CN Granted SERVICE & OTHER INFORMATION 2006/06/28 CN00819795.4 2000/08/10 

001-01 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- DE60023359 DE Granted SERVICE & OTHER INFORMATION 2006/07/06 EP00956419.6 2000/08/10 

001-02 TRANSFER FROM E.G. VISITED 
NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- FR1310129 FR Granted SERVICE & OTHER INFORMATION 2005/10/19 EP00956419.6 2000/08/10 

001-03 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 
INROO REFERENCE ARCHITECTURE 

14NC01- GB1310129 GB Granted SERVICE & OTHER INFORMATION 2005/10/19 EP00956419.6 2000/08/10 

001-04 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- KR693394 KR Granted SERVICE & OTHER INFORMATION 2007/03/12 KR7001821/2003 2000/08/10 

001-05 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- PCT /EP00/07779 WO Precursor PCT /EP00/07779 2000/08/10 

001-08 

14NC01- RU2262213 RU Granted SERVICE & OTHER INFORMATION 2005/10/10 RU2003103593 2000/08/10 

001-06 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- US7925762 us Granted SERVICE & OTHER INFORMATION 2011/04/12 USl0/343707 2000/08/10 

001-07 TRANSFER FROM E.G. VISITED 

NETWORK TO HOME NETWORK 

INROO REFERENCE ARCHITECTURE 

14NC01- CN100473217 CN Granted Communication network system and 2009/03/25 CN01817056 2001/10/09 

002-02 network device thereof and method 

of providing communication 

14NC01- PCT/EP00/09886 WO Precursor PCT /EP00/09886 2000/10/09 

002-04 

14NC01- PCT /EPOl/11656 WO Precursor PCT /EPOl/11656 2001/10/09 

002-03 

14NC01- US7623529 us Granted NETWORK INITIATED 2009/11/24 USl0/398575 2001/10/09 

002-01 DEREGISTRATION FROM IP 

MULTIMEDIA SERVICES 

14NC01- AT1346558 AT Granted PREPAID SERVER 2007/08/15 EP00987457.9 2000/12/22 
003-01 

14NC01- BRPIOOl 7382 BR Pending PREPAID SERVER 2003/10/21 BRPIOOl 7382. 7 2000/12/22 

003-02 

14NC01- CA2428329 CA Granted PREPAID SERVER 2007/05/29 CA2428329 2000/12/22 
003-03 

14NC01- CH1346558 CH Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 
003-04 
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14NC01- CN1279741 CN Granted PREPAID SERVER 2007/07/11 CN00820083.l 2000/12/22 

003-05 

14NC01- DE60035531 DE Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-06 

14NC01- ES1346558 ES Granted PREPAID SERVER 2008/01/16 EP00987457.9 2000/12/22 

003-07 

14NC01- FR1346558 FR Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-08 

14NC01- GB1346558 GB Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-09 

14NC01- IT1346558 IT Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-10 

14NC01- NL1346558 NL Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-11 

14NC01- PCT /EP00/013248 WO Precursor PCT /EP00/013248 2000/12/22 

003-16 

14NC01- SE1346558 SE Granted PREPAID SERVER 2007/07/11 EP00987457.9 2000/12/22 

003-12 

14NC01- TR200706776T4 TR Granted PREPAID SERVER 2007/07/11 TR00987457.9 2000/12/22 

003-13 

14NC01- USll/448122 us Not PREPAID SERVER USll/448122 2006/06/07 

003-14 owned by 

INVT 

14NC01- US7065339 us Granted PREPAID SERVER 2006/06/20 USl0/451236 2000/12/22 

003-15 

14NC01- DE60109066 DE Granted MULTIPLEXING SIP CALL CONTROL 2006/04/13 EP01929406.5 2001/03/05 

004-01 CONTENT OVER SUCCESSIVE SIP 
MESSAGES 

14NC01- GB1368946 GB Granted MULTIPLEXING SIP CALL CONTROL 2005/02/23 EP01929406.5 2001/03/05 

004-02 CONTENT OVER SUCCESSIVE SIP 

MESSAGES 

14NC01- PCT/EPOl/02473 WO Precursor PCT /EPOl/024 73 2001/03/05 

004-04 

14NC01- US7991894 us Granted MULTIPLEXING SIP CALL CONTROL 2011/08/02 USl0/469787 2001/03/05 

004-03 CONTENT OVER SUCCESSIVE SIP 

MESSAGES 

14NC01- PCT/EPOl/06517 WO Precursor PCT/EPOl/06517 2002/12/20 

005-02 

14NC01- US7304966 us Granted Accessing ip multimedia subsystem 2007/12/04 USl0/479457 2003/12/02 
005-01 

14NC01- PCT/1802/04029 WO Precursor PCT /IB02/04029 2002/01/10 
006-02 

14NC01- US6888828 us Granted SERVICE EXECUTION SERVER 2005/05/03 US09/967927 2001/10/02 
006-01 CHAINING 

14NC01- DE60046674 DE Granted AN INTER-WORKING UNIT 2011/11/16 EP00965599.4 2000/08/09 
007-01 (GATEWAY) BETWEEN AAL2 (ATM) 

BASED RANAND RTP MULTIPLEXING 

(IP) BASED RAN IN 3G CELLULAR 

ACCESS NETWORKS 

14NC01- JP2003507936 JP Lapsed AN INTER-WORKING UNIT 2003/02/25 JP2001-517771 2000/08/09 
007-02 (GATEWAY) BETWEEN AAL2 (ATM) 

BASED RANAND RTP MULTIPLEXING 
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(IP) BASED RAN IN 3G CELLULAR 

ACCESS NETWORKS 

14NC01- PCT/US00/40606 WO Precursor PCT/US00/40606 2000/09/08 

007-04 

14NC01- US6801542 us Granted AN INTER-WORKING UNIT 2004/10/05 US09/377263 1999/08/19 

007-03 {GATEWAY) BETWEEN AAL2 (ATM) 

BASED RANAND RTP MULTIPLEXING 

{IP) BASED RAN IN 3G CELLULAR 

ACCESS NETWORKS 

14NC01- BRPI0614221 BR Pending EXTENDING <STATUS> PRESENCE 2011/03/15 BRPI0614221.4 2006/07/11 

008-01 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- CN101223756B CN Granted EXTENDING <STATUS> PRESENCE 2011/11/30 CN200680025371. 2006/07/11 

008-02 ATTRIBUTE TO DEFINE REASONING 9 
FOR AVAILABILITY CHANGE 

14NC01- EP1905212 DE Granted EXTENDING <STATUS> PRESENCE 2011/04/20 EP06795099.8 2006/07/11 

008-13 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- EP1905212 EP Precursor EXTENDING <STATUS> PRESENCE 2011/04/20 EP06795099.8 2006/07/11 

008-03 (EP) ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- EP1905212 FR Granted EXTENDING <STATUS> PRESENCE 2011/04/20 EP06795099.8 2006/07/11 

008-14 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- EP1905212 GB Granted EXTENDING <STATUS> PRESENCE 2011/04/20 EP06795099.8 2006/07/11 
008-15 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- IDW00200800123 ID Pending EXTENDING <STATUS> PRESENCE 2007/01/18 IDW00200800123 2006/07/11 
008-04 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- KR1026155 KR Granted EXTENDING <STATUS> PRESENCE 2011/04/05 KR2008-7003214 2006/07/11 
008-05 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- MX282232 MX Granted EXTENDING <STATUS> PRESENCE 2008/03/14 MXMX/a/2008/00 2006/07/11 
008-06 ATTRIBUTE TO DEFINE REASONING 0568 

FOR AVAILABILITY CHANGE 

14NC01- PCT /IB06/001915 WO Precursor PCT/IB06/001915 2006/07/11 
008-16 

14NC01- PHl-2007-502943 PH Granted EXTENDING <STATUS> PRESENCE 2007/01/18 PHl-2007-502943 2006/07/11 
008-07 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- RU2384004 RU Granted EXTENDING <STATUS> PRESENCE 2010/03/10 RU2008100148 2006/07/11 
008-08 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- SG139065 SG Granted EXTENDING <STATUS> PRESENCE 2011/04/15 SG200800268.5 2006/07/11 
008-09 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- US8681751 us Granted EXTENDING <STATUS> PRESENCE 2014/03/25 USll/348896 2006/02/07 
008-10 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- VNl-2008-00326 VN Pending EXTENDING <STATUS> PRESENCE 2007/04/05 VNl-2008-00326 2006/07/11 
008-11 ATIRIBUTE TO DEFINE REASONING 

IPR2018-1581 
HTC EX1002, Page 77



FOR AVAILABILITY CHANGE 

14NC01- ZA200800233 ZA Granted EXTENDING <STATUS> PRESENCE 2008/12/31 ZA2008/0233 2006/07/11 
008-12 ATTRIBUTE TO DEFINE REASONING 

FOR AVAILABILITY CHANGE 

14NC01- EP1338152 FR Granted 3RD GEN MOBILITY USING SIP 2008/11/19 EP1338152 2001/11/21 
009-01 

14NC01- PCT/1801/02196 WO Precursor PCT/1801/02196 2001/11/21 
009-03 

14NC01- US6904035 us Granted 3RD GEN MOBILITY USING SIP 2005/06/07 US09/991540 2001/11/14 

009-02 

14NC01- CN1539106 CN Granted THREE-PARTY AUTHENTICATION 2010/05/12 CN02815394.4 2002/07/11 

010-01 AND AUTHORIZATION SCHEME FOR 
INTERNET PROTOCLVERSION 6. 

14NC01- EP1415212 DE EP- THREE-PARTY AUTHENTICATION 2009/12/09 EP02749143.0 2002/07/11 
010-04 Designate AND AUTHORIZATION SCHEME FOR 

d INTERNET PROTOCLVERSION 6. 

14NC01- EP1415212 EP EP- TH REE-PARTY AUTHENTICATION 2009/12/09 EP02749143.0 2002/07/11 
010-02 Pending AND AUTHORIZATION SCHEME FOR 

INTERNET PROTOCLVERSION 6. 

14NC01- EP1415212 FR EP- THREE-PARTY AUTHENTICATION 2009/12/09 EP02749143.0 2002/07/11 

010-05 Designate AND AUTHORIZATION SCHEME FOR 

d INTERNET PROTOCLVERSION 6. 

14NC01- EP1415212 GB EP- THREE-PARTY AUTHENTICATION 2009/12/09 EP02749143.0 2002/07/11 
010-06 Designate AND AUTHORIZATION SCHEME FOR 

d INTERNET PROTOCLVERSION 6. 

14NC01- PCT /I 802/02702 WO Precursor PCT /1802/02702 2002/07/11 
010-07 

14NC01- US7900242 us Granted THREE-PARTY AUTHENTICATION 2011/03/01 USl0/192753 2002/07/09 
010-03 AND AUTHORIZATION SCHEME FOR 

INTERNET PROTOCLVERSION 6. 

14NC01- CN100571461 CN Granted EXTENDING THE TRUSTED NETWORK 2009/12/16 CN 200480000385. 2004/02/17 
011-01 CONCEPT IN IMS 6 

14NC01- EP1595418 DE EP- EXTENDING THE TRUSTED NETWORK 2005/11/16 EP04711676.9 2004/02/17 
011-07 Designate CONCEPT IN IMS 

d 

14NC01- EP1595418 EP EP- EXTENDING THE TRUSTED NETWORK 2005/11/16 EP04711676.9 2004/02/17 
011-02 Pending CONCEPT IN IMS 

14NC01- EP1595418 FR EP- EXTENDING THE TRUSTED NETWORK 2005/11/16 EP04711676.9 2004/02/17 
011-08 Designate CONCEPT IN IMS 

d 

14NC01- EP1595418 GB EP- EXTENDING THE TRUSTED NETWORK 2005/11/16 EP04711676.9 2004/02/17 
011-09 Designate CONCEPT IN IMS 

d 

14NC01- IDP0030947 ID Granted EXTENDING THE TRUSTED NETWORK 2004/09/02 IDW00200501937 2004/02/17 
011-03 CONCEPT IN IMS 

14NC01- IN200403049 IN Pending EXTENDING THE TRUSTED NETWORK 2006/02/17 IN03049/CHENP/2 2004/02/17 
011-04 CONCEPT IN IMS 004 

14NC01- PCT /1804/000551 WO Precursor PCT /1804/000551 2004/02/17 
011-10 

14NC01- SG115865 SG Granted EXTENDING THE TRUSTED NETWORK 2007/08/31 SG200406163.6 2004/02/17 
011-05 CONCEPT IN IMS 
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14NC01- US7917620 us Granted EXTENDING THE TRUSTED NETWORK 2011/03/29 USl0/614343 2003/07/08 

011-06 CONCEPT IN IMS 

14NC01- AU2005232140 AU Granted SESSION PROGRESS INDICATION IN 2009/10/01 AU2005232140 2005/03/17 

012-01 POC FOR MANUAL ANSWER MODE 

14NC01- CN1961595 CN Granted SESSION PROGRESS INDICATION IN 2011/12/21 CN200580017529. 2005/03/17 

012-02 POC FOR MANUAL ANSWER MODE 3 

14NC01- IN200605988 IN Pending SESSION PROGRESS INDICATION IN 2007/08/24 IN5988/DELNP/20 2005/03/17 

012-03 POC FOR MANUAL ANSWER MODE 06 

14NC01- KR0924513 KR Granted SESSION PROGRESS INDICATION IN 2009/11/02 KR2006-7023181 2005/03/17 

012-04 POC FOR MANUAL ANSWER MODE 

14NC01- PCT /1805/000694 WO Precursor PCT /1805/000694 2005/03/17 

012-05 

14NC01- CN101385313 CN Granted IMS-CS INTERWORKING FOR VIDEO 2012/09/05 CN200780005866. 2007/01/22 

013-01 CALLS X 

14NC01- DE602007033333 DE Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-02 CALLS 

14NC01- EP1987649 CH Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 
013-10 CALLS 

14NC01- EP1987649 EP Precursor( IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-03 EP) CALLS 

14NC01- EP1987649 FR Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-12 CALLS 

14NC01- EP1987649 GB Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-04 CALLS 

14NC01- EP1987649 IE Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-11 CALLS 

14NC01- EP1987649 LI Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 
013-14 CALLS 

14NC01- EP1987649 LU Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656.7 2007/01/22 
013-13 CALLS 

14NC01- EP1987649 NL Granted IMS-CS INTERWORKING FOR VIDEO 2013/10/16 EP07700656. 7 2007/01/22 

013-06 CALLS 

14NC01- IN200806684 IN Pending IMS-CS INTERWORKING FOR VIDEO 2008/10/24 IN6684/DELNP/20 2007/01/22 

013-05 CALLS 08 

14NC01- PCT /I B07 /050209 WO Precursor PCT /1807 /050209 2007/01/22 

013-16 

14NC01- RU2408998 RU Granted IMS-CS INTERWORKING FOR VIDEO RU2008132295A 2007/01/22 

013-15 CALLS 

14NC01- SG145112 SG Granted IMS-CS INTERWORKING FOR VIDEO 2008/09/29 SG200805775.4 2007/01/22 
013-07 CALLS 

14NC01- TH0701000284 TH Pending IMS-CS INTERWORKING FOR VIDEO 2007/11/15 TH0701000284 2007/01/23 

013-08 CALLS 

14NC01- US7860102 us Granted IMS-CS INTERWORKING FOR VIDEO 2010/12/28 USll/508258 2006/08/23 
013-09 CALLS 

14NC01- CN101444062 CN Granted CARRYING TRUSTED NETWORK 2012/03/21 CN 20078001085 7. 2007/03/27 
014-01 PROVIDED ACCESS NETWORK INFO X 

IN SIP 

14NC01- EP1999929 DE EP- CARRYING TRUSTED NETWORK 2008/12/10 EP7734087.S 2007/03/26 
014-04 Designate PROVIDED ACCESS NETWORK INFO 

d IN SIP 

14NC01- EP1999929 EP EP- CARRYING TRUSTED NETWORK 2008/12/10 EP7734087 .5 2007/03/26 
014-02 Pending PROVIDED ACCESS NETWORK INFO 
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IN SIP 

14NC01- EP1999929 FR EP- CARRYING TRUSTED NETWORK 2008/12/10 EP7734087.5 2007/03/26 

014-05 Designate PROVIDED ACCESS NETWORK INFO 

d IN SIP 

14NC01- EP1999929 GB EP- CARRYING TRUSTED NETWORK 2008/12/10 EP7734087.5 2007/03/26 

014-06 Designate PROVIDED ACCESS NETWORK INFO 

d IN SIP 

14NC01- PCT /IB07 /000758 WO Precursor PCT/IB07/000758 2007/03/26 

014-07 

14NC01- US20080039085 us Pending CARRYING TRUSTED NETWORK 2008/02/14 USll/691417 2007/03/26 
014-03 PROVIDED ACCESS NETWORK INFO 

IN SIP 

14NC01- CN101523858 CN Pending DHT-BASED CORE IMS NETWORK 2014/03/26 CN200780038286. 2007/09/11 

015-01 0 

14NC01- EP2062422 DE EP- DHT-BASED CORE IMS NETWORK 2014/03/26 EP07803743.9 2007/09/11 
015-04 Designate 

d 
14NC01- EP2062422 EP EP- DHT-BASED CORE IMS NETWORK 2014/03/26 EP07803743.9 2007/09/11 
015-02 Pending 

14NC01- EP2062422 FR EP- DHT-BASED CORE IMS NETWORK 2014/03/26 EP07803743.9 2007/09/11 
015-05 Designate 

d 

14NC01- EP2062422 GB EP- DHT-BASED CORE IMS NETWORK 2014/03/26 EP07803743.9 2007/09/11 
015-06 Designate 

d 
14NC01- PCT /FI07 /050482 WO Precursor PCT /FI07 /050482 2007/09/11 
015-07 

14NC01- US7796990 us Granted DHT-BASED CORE IMS NETWORK 2010/09/14 USll/520655 2006/09/14 
015-03 

14NC01- US7822035 us Granted SIP COMMUNICATION SERVICE 2010/10/26 USll/715209 2007/03/07 
016-01 IDENTIFIERS 
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/ttkim/ 

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

page 1 of 1 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: lnventergy, Inc. 
-------------------------------------------

App Ii cation No./Patent No.: 7848439 Filed/Issue Date: 12/07/2010 ----------------- ------------------
Tit I e d: 

Communication Apparatus, Communication System, and Communication Method 

lnventergy, Inc. ______________________ ,a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. ~ the assignee of the entire right, title, and interest in; 

2. D an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel , Frame , or for which a 
copy therefore is attached. 

OR 

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

1. From: She, Xiaoming et al., To: Matsushita Electric Industrial Co., Ltd. 

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

Reel 019967 Frame 0735 or for which a copy thereof is attached. 

2. From: Matsushita Electric Industrial Co., Ltd. To: Panasonic Corporation 

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

Reel 021832 Frame 0197 or for which a copy thereof is attached. 

3. From: Panasonic Corporation To: lnventergy, Inc. 

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

Reel 031911 Frame 0911 or for which a copy thereof is attached. 

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

D As required by 37 CFR 3.73(b)(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. 

/Rick D. Nydegger 28651/ 

Signature 

Rick D. Nydegger 

Printed or Typed Name 

April 29, 2014 

Date 

Attorney for Applicant 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSID: 18895301 

Application Number: 11719611 

International Application Number: 

Confirmation Number: 9253 

Title of Invention: 
COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND 
COMMUNICATION METHOD 

First Named Inventor/Applicant Name: Xiaoming She 

Customer Number: 52989 

Filer: Rick D. Nydegger/Michelle Stringham 

Filer Authorized By: Rick D. Nydegger 

Attorney Docket Number: L9289.07161 

Receipt Date: 29-APR-2014 

Filing Date: 17-MAY-2007 

Time Stamp: 17:44:00 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

400685 

1 Power of Attorney POA.pdf no 1 
05 9a63 d9ad 3 66b82fd 7b53 a2d0d 5 97 e3 03 

966a6 

Warnings: 

Information: 
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430688 

2 
Assignee showing of ownership per 37 

20008_ 46a_3373b.pdf no 2 
CFR 3.73. 

979acfad249850e 119caee49f5f2ec34874c5 
c18 

Warnings: 

Information: 

Total Files Size (in bytes) 831373 

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 A~~lications 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 A~~lication 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/E0/903 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: RELEASE BY SECURED PARTY 

CONVEYING PARTY DATA 

Name 

JOSEPH BEYERS 

RECEIVING PARTY DATA 

Name: INVENTERGY, INC. 

Street Address: 19925 STEVENS CREEK BOULEVARD 

City: CUPERTINO 

State/Country: CALIFORNIA 

Postal Code: 95014 

PROPERTY NUMBERS Total: 111 

Property Type Number 

Patent Number: 6726297 

Patent Number: 8009549 

Patent Number: 8416810 

Patent Number: 7646702 

Patent Number: 8238226 

Patent Number: 7593317 

Patent Number: 7929627 

Patent Number: 7826557 

Patent Number: 7792084 

Patent Number: 8064393 

Patent Number: 8270332 

Patent Number: 8582573 

Patent Number: 6400929 

Patent Number: 6381445 

Patent Number: 6366763 

Patent Number: 6370359 

Patent Number: 6487394 

Patent Number: 6597894 

Patent Number: 6505035 

Patent Number: 6973289 

Patent Number: 6611676 

EPASID:PAT2782882 

Execution Date 

03/24/2014 
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Property Type Number 

Patent Number: 7636551 

Patent Number: 6637001 

Patent Number: 6813323 

Patent Number: 6734810 

Patent Number: 6940428 

Patent Number: 6922159 

Patent Number: 6069884 

Patent Number: 6119004 

Patent Number: 6069924 

Patent Number: 6636723 

Patent Number: 6628630 

Patent Number: 6404778 

Patent Number: 6611509 

Patent Number: 6807162 

Patent Number: 6973065 

Patent Number: 7778224 

Patent Number: 6765894 

Patent Number: 7656844 

Patent Number: 8437316 

Patent Number: 6839335 

Patent Number: 7072416 

Patent Number: 7760815 

Patent Number: 6868056 

Patent Number: 6944208 

Patent Number: 6781973 

Patent Number: 7145886 

Patent Number: 6847828 

Patent Number: 7386321 

Patent Number: 7266118 

Patent Number: 7133379 

Patent Number: 7392019 

Patent Number: 7339949 

Patent Number: 7702025 

Patent Number: 7460502 

Patent Number: 7269774 

Patent Number: 7385934 

Patent Number: 7114121 

Patent Number: 7162206 

Patent Number: 7746762 
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Property Type Number 

Patent Number: 7693140 

Patent Number: 7299027 

Patent Number: 7251469 

Patent Number: 7764711 

Patent Number: 8086270 

Patent Number: 7848439 

Patent Number: 8175604 

Patent Number: 7860184 

Patent Number: 8073070 

Patent Number: 8249132 

Patent Number: 8576784 

Patent Number: 8218681 

Patent Number: 8249178 

Patent Number: 5583851 

Patent Number: 5873027 

Patent Number: 6336040 

Patent Number: 5757870 

Patent Number: 5818869 

Patent Number: 6175558 

Patent Number: 6301237 

Patent Number: 6529492 

Patent Number: 6370131 

Patent Number: 6584088 

Patent Number: 6549526 

Patent Number: 7136367 

Patent Number: RE41444 

Patent Number: 6295301 

Patent Number: 6697384 

Patent Number: 6466563 

Patent Number: 6370134 

Patent Number: 7035233 

Patent Number: 7535864 

Patent Number: 5677929 

Patent Number: RE37420 

Patent Number: RE39954 

Patent Number: 6738646 

Patent Number: 7460880 

Patent Number: 7761113 

Patent Number: 6760590 
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Property Type Number 

Patent Number: 6799053 

Patent Number: 7206587 

Application Number: 10901380 

Application Number: 11134448 

Application Number: 10419089 

Application Number: 11859550 

Application Number: 11575015 

Application Number: 13478996 

Application Number: 13532576 

Application Number: 13554748 

Application Number: 10235918 

Application Number: 10322425 

CORRESPONDENCE DATA 

Fax Number: 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent via 
US Mail. 
Phone: 4089737896 
Email: paul@inventergy.com 

Correspondent Name: WAYNE P. SOBON 
Address Line 1: 19925 STEVENS CREEK BOULEVARD 

Address Line 2: SUITE 100 
Address Line 4: CUPERTINO, CALIFORNIA 95014 

NAME OF SUBMITTER: PAUL A. ROBERTS 

SIGNATURE: /Paul A. Roberts/ 

DATE SIGNED: 03/25/2014 

This document serves as an Oath/Declaration (37 CFR 1.63). 
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TERMINATION AND RELEASE OF 
SECURITY INTEREST IN PATENTS 

This TERMINATION AND RELEASE OF SECURITY INTEREST IN PATENTS 
(this "Release"), dated as of March 24, 2014, is made by Joseph Beyers, in its capacity as 
Assignee for Security. 

Reference is made to (a) that certain promissory note dated December 19, 2013 as 
amended on February 6, 2014 by Inventergy, Inc., a Delaware corporation in favor Joseph 
Beyers, and (b) that Assignment for Security-Patents made by Inventergy, Inc. in favor of Joseph 
Beyers dated January 24, 2014; 

WHEREAS, the Assignment for Security-Patents was recorded in the U.S. Patent and 
Trademark Office on January 27, 2014 at Reel/Frame No.032127/0234; and 

NOW THEREFORE, Joseph Beyers does hereby RELEASE his security interest in, to 
and under the collateral covered by the Assignment for Security-Patents, and Joseph Beyers 
hereby reassigns, without representation, recourse or warranty whatsoever, such collateral to 
Inventergy, Inc. Joseph Beyers agrees to make appropriate filings with the U.S. Patent and 
Trademark Office and other necessary filings, in each case reasonably requested by Inventergy, 
Inc. at the expense of Inventergy, Inc., to evidence the release and termination of such security 
interests covering the collateral. 
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IN WITNESS WHEREOF, the Joseph Beyers has executed this Release, to take effect 
as of the date first set forth above. 

2 
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ANNEX I 

RELEASE TO ASSIGNMENT FOR SECURITY 

Internal Country lnventergy Publication Publication Title Application File Date 

Family Understood Number Date Number 

ID status 
1/14/2014 

lnv-01 USA Granted US6726297 4/27/2004 Ofdma signal USl0/462491 1/20/2000 
transmission apparatus 
and method 

lnv-03 USA Granted US8009549 8/30/2011 Carrier allocation US12/092950 11/16/2006 
method in multi cell 
orthogonal frequency 
division multiple access 
system 

lnv-04 USA Granted US8416810 4/9/2013 Radio communication US12/160872 1/18/2007 
base station apparatus 
and pilot transmission 
method 

lnv-08 USA Granted US7646702 1/12/2010 Ofdm communication USl0/169716 7/9/2002 
apparatus 

lnv-08 USA Granted US8238226 8/7/2012 Ofdm communication US12/505420 7/17/2009 
apparatus 

lnv-09 USA Granted US7593317 9/22/2009 Radio base station USl0/503010 7/29/2004 
apparatus 

lnv-15 USA Granted US7929627 4/19/2011 Ofdm receiver, USll/885042 2/28/2006 
integrated circuit and 
receiving method 
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lnv-16 USA Granted US7826557 11/2/2010 Retransmitting method USll/721911 12/14/2005 
and transmitting 
method in multi-
antenna transmission 

lnv-21 USA Granted US7792084 9/7/2010 Mimo antenna USll/892886 8/28/2007 
apparatus controlling 
number of streams and 
modulation and 
demodulation method 

lnv-23 USA Granted US8064393 11/22/2011 Wireless USll/997841 8/4/2006 
communication base 
station apparatus and 
wireless 
communication 
method in multicarrier 
communication 

lnv-26 USA Granted US8270332 9/18/2012 Wireless US12/377373 10/12/2007 
communication base 
station device and 
wireless 
communication 
method 

lnv-26 USA Granted US8582573 12/13/2012 Radio communication USB/590841 8/21/2012 
base station apparatus 
and radio 
communication 
method 

Pana-01 USA Granted US6400929 6/4/2002 Radio communication US09/424843 12/6/1999 
device and method of 
controlling 
transmission rate 
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Pana-01 USA Granted US6381445 4/30/2002 Radio communication US09/648742 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6366763 4/2/2002 Radio communication US09/648756 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6370359 4/9/2002 Radio communication US09/648757 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6487394 11/26/2002 Radio communication US09/649003 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6597894 7/22/2003 Radio communication US09/649006 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6505035 1/7/2003 Radio communication USl0/052261 1/23/2002 
apparatus and 
transmission rate 
control method 

Pana-01 USA Granted US6973289 12/6/2005 Radio communication USl0/057897 1/29/2002 
device and method of 
controlling 
transmission rate 
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Pana-01 USA Granted US6611676 8/26/2003 Radio communication USl0/083553 2/27/2002 
apparatus and 
transmission rate 
control method 

Pana-01 USA Granted US7636551 12/22/2009 Radio communication USll/228339 9/19/2005 
device and method of 
controlling 
transmission rate 

Pana-02 USA Granted US6637001 10/21/2003 Apparatus and method US09/650743 8/30/2000 
for image/voice 
transmission 

Pana-03 USA Granted US6813323 11/2/2004 Decoding method and USl0/182270 7/25/2002 
communication 
terminal apparatus 

Pana-03 USA Lapsed US20050002477 1/6/2005 Decoding apparatus 10901380 7/29/2004 
and decoding method 

Pana-04 USA Granted US6734810 5/11/2004 Apparatus and method USl0/221267 9/10/2002 
for decoding 

Pana-04 USA Granted US6940428 9/6/2005 Apparatus and method USl0/793737 3/8/2004 
for decoding 

Pana-04 USA Granted US6922159 7/26/2005 Apparatus and method USl0/793766 3/8/2004 
for decoding 

Pana-04 USA Lapsed US20050219071 10/6/2005 Apparatus and method 11134448 5/23/2005 
for decoding 
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Pana-OS USA Granted US6069884 5/30/2000 Method of US08/937005 9/24/1997 
communication 
between a base station 
and a plurality of 
mobile unit 
communication 
apparatus, a base 
station, and mobile 
unit communication 
apparatus 

Pana-06 USA Granted US6119004 9/12/2000 Base station US09/068541 5/13/1998 
equipment for mobile 
communication 

Pana-07 USA Granted US6069924 5/30/2000 Differential detector US09/027510 2/20/1998 
with error correcting 
function 

Pana-08 USA Granted US6636723 10/21/2003 Cdma radio US09/359020 7/22/1999 
communication system 
using chip interleaving 

Pana-08 USA Lapsed US20040048578 3/11/2004 Cdma radio 10419089 4/21/2003 
transmission 
apparatus, cdma radio 
reception apparatus, 
and cdma radio 
communication 
method 

Pana-09 USA Granted US6628630 9/30/2003 Spread spectrum US09/058881 4/13/1998 
communication 
method 

Pana-10 USA Granted US6404778 6/11/2002 Radio communication US09/159602 9/24/1998 
apparatus 
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Pana-11 USA Granted US6611509 8/26/2003 Cdma/tdd mobile US09/264826 3/9/1999 
communication system 
and method 

Pana-11 USA Granted US6807162 10/19/2004 Cdma/tdd mobile USl0/166268 6/11/2002 
communication system 
and method 

Pana-11 USA Granted US6973065 12/6/2005 Cdma/tdd mobile USl0/419733 4/22/2003 
communication system 
and method 

Pana-11 USA Granted US7778224 8/17/2010 Cdma/tdd mobile USl0/885684 7/8/2004 
communication system 
and method 

Pana-12 USA Granted US6765894 7/20/2004 Communication US09/606906 6/30/2000 
terminal apparatus and 
base station apparatus 

Pana-12 USA Granted US7656844 2/2/2010 Radio transmission USl0/868029 6/16/2004 
apparatus and radio 
reception apparatus in 
a cdma communication 
system 

Pana-12 USA Granted US8437316 5/7/2013 Radio transmission US12/641177 12/17/2009 
apparatus and radio 
reception apparatus in 
a cdma communication 
system 

IPR2018-1581 
HTC EX1002, Page 100



Pana-13 USA Granted US6839335 1/4/2005 Radio communication US09/605862 6/29/2000 
apparatus and radio 
communication 
method 

Pana-14 USA Granted US7072416 7/4/2006 Transmitting/receiving US09/582558 6/29/2000 
device and 
transm itti ng/receivi ng 
method 

Pana-14 USA Granted US7760815 7/20/2010 Apparatus and method USll/431606 5/11/2006 
for 
transmission/reception 

Pana-15 USA Granted US6868056 3/15/2005 Apparatus and method US09/635096 8/9/2000 
forofdm 
communication 

Pana-16 USA Granted US6944208 9/13/2005 Interference signal US09/936727 9/17/2001 
canceling apparatus 
and interference signal 
canceling method 

Pana-17 USA Granted US6781973 8/24/2004 Combined signaling US09/538888 3/30/2000 
and sir inner-loop 
power control 

Pana-18 USA Granted US7145886 12/5/2006 Communication US09/889919 7/25/2001 
terminal, base station 
system, and method of 
controlling 
transmission power 

Pana-19 USA Granted US6847828 1/25/2005 Base station apparatus USl0/069484 2/27/2002 
and radio 
communication 
method 
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Pana-19 USA Granted US7386321 6/10/2008 Base station apparatus USl0/793738 3/8/2004 
and radio 
communication 
method 

Pana-20 USA Granted US7266118 9/4/2007 Packet receiving USl0/143989 5/14/2002 
apparatus and packet 
transmission method 

Pana-21 USA Granted US7133379 11/7/2006 Wireless USl0/181349 7/17/2002 
communication 
system, and base 
station apparatus and 
communication 
terminal apparatus 
accommodated in the 
system 

Pana-22 USA Granted US7392019 6/24/2008 Wireless base station USll/053837 2/10/2005 
apparatus and wireless 
communication 
method 

Pana-23 USA Granted US7339949 3/4/2008 Arq transmission and USl0/222989 8/19/2002 
reception methods and 
apparatus 

Pana-24 USA Granted US7702025 4/20/2010 Transmission/reception USl0/487574 2/25/2004 
apparatus and 
transmission/reception 
method 

Pana-25 USA Granted US7460502 12/2/2008 Scheduling creation USl0/250487 7/3/2003 
apparatus, base station 
apparatus, and radio 
communication 
method 
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Pana-26 USA Granted US7269774 9/11/2007 Data receiving USl0/484951 1/28/2004 
apparatus, data 
transmitting apparatus 
and retransmission 
request method 

Pana-27 USA Granted US7385934 6/10/2008 Radio communication USl0/476845 11/6/2003 
apparatus and transfer 
rate decision method 

Pana-28 USA Granted US7114121 9/26/2006 Rate matching device USl0/478139 11/20/2003 
and rate matching 
method 

Pana-29 USA Granted US7162206 1/9/2007 Test apparatus, mobile USl0/612289 7/3/2003 
terminal apparatus, 
test method 

Pana-30 USA Granted US7746762 6/29/2010 Transmitting apparatus USl0/534987 5/16/2005 
and transmitting 
method 

Pana-31 USA Granted US7693140 4/6/2010 Cdma transmitting USl0/527199 3/10/2005 
apparatus and cdma 
receiving apparatus 

Pana-32 USA Granted US7299027 11/20/2007 Mimo receiver and USl0/536010 5/23/2005 
mimo reception 
method for selection of 
mimo separation and 
channel variation 
compensation 

Pana-32 USA Lapsed US20080020802 1/24/2008 Wireless receiver and 11859550 9/21/2007 
wireless reception 
method 
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Pana-33 USA Pending US20070255993 11/1/2007 Automatic 11575015 3/30/2007 
retransmission request 
control system and 
retransmission method 
in memo-ofdm system 

Pana-33 USA Lapsed US20120230257 9/13/2012 Retransmission 13478996 5/23/2012 
method and 
transmitter 

Pana-33 USA Lapsed US20120263250 10/18/2012 Retransmission 13532576 6/25/2012 
method, transmitter, 
and communication 
system 

Pana-33 USA Lapsed US20120287775 11/15/2012 Automatic 13554748 7/20/2012 
retransmission request 
control system and 
retransmission method 
in mimo-ofdm system 

Pana-34 USA Granted US7251469 7/31/2007 Cdma transmitting USl0/522980 2/2/2005 
apparatus and cdma 
transmitting method 

Pana-34 USA Granted US7764711 7/27/2010 Cdma transmission USll/767124 6/22/2007 
apparatus and cdma 
transmission method 

Pana-35 USA Granted US8086270 12/27/2011 Classifying-synthesizing USll/574636 9/5/2005 
transmission method 
of multi-user feedback 
information at base 
station 
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Pana-36 USA Granted US7848439 12/7/2010 Communication USll/719611 11/18/2005 
apparatus, 
communication 
system, and 
communication 
method 

Pana-37 USA Granted US8175604 5/8/2012 Efficient rise over USl0/588073 8/31/2005 
thermal (rot) control 
during soft handover 

Pana-38 USA Granted US7860184 12/28/2010 Multi-antenna USll/813650 1/10/2006 
communication 
method and multi-
antenna 
communicaton 
apparatus 

Pana-39 USA Granted US8073070 12/6/2011 Multi-pilot generation US12/092944 11/22/2006 
method and detection 
method in multi-
antenna 
communication system 

Pana-40 USA Granted US8249132 8/21/2012 Communication USll/909425 3/3/2006 
terminal and receiving 
method 

Pana-41 USA Granted US8576784 5/7/2009 Uplink resource US12/162592 11/2/2006 
allocation in a mobile 
communication system 

Pana-42 USA Granted US8218681 7/10/2012 Ofdm transmitter and US12/440894 3/11/2009 
ofdm receiver 

Pana-43 USA Granted US8249178 8/21/2012 Multicarrier US12/601804 5/25/2007 
transmitter and 
multicarrier receiver 
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Pana-44 USA Granted US5583851 12/10/1996 Mobile communication USOB/272158 7/8/1994 
apparatus having 
multi-codes allocating 
function 

Pana-45 USA Granted US5873027 2/16/1999 Mobile radio system USOB/761552 12/6/1996 
with control over radio 
wave output if a 
malfunction is detected 

Pana-45 USA Granted US6336040 1/1/2002 Mobile radio system US09/207662 12/9/1998 
with control over radio 
wave output if a 
malfunction is detected 

Pana-46 USA Granted US5757870 5/26/1998 Spread spectrum USOB/517408 8/21/1995 
communication 
synchronizing method 
and its circuit 

Pana-46 USA Granted US5818869 10/6/1998 Spread spectrum US08/858146 5/15/1997 
communication 
synchronizing method 
and its circuit 

Pana-47 USA Granted US6175558 1/16/2001 Cdma radio multiplex US09/000947 12/30/1997 
transmitting device and 
a cdma radio multiplex 
receiving device 
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Pana-47 USA Granted US6301237 10/9/2001 Cdma radio multiplex US09/562921 5/2/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6529492 3/4/2003 Cdma radio multiplex US09/562922 5/2/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6370131 4/9/2002 Cdma radio multiplex US09/576250 5/24/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6584088 6/24/2003 Cdma radio multiplex US09/825998 4/5/2001 
transmitting device and 
cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6549526 4/15/2003 Cdma radio multiplex US09/826005 4/5/2001 
transmitting device and 
a cdma multiplex 
receiving device 

Pana-47 USA Granted US7136367 11/14/2006 Cdma radio multiplex USl0/335916 1/3/2003 
transmitting device and 
a cdma radio multiplex 
receiving device 

IPR2018-1581 
HTC EX1002, Page 107



Pana-47 USA Granted USRE41444 7/20/2010 Cdma radio multiplex US12/270499 11/13/2008 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-48 USA Granted US6295301 9/25/2001 Pn code generating US09/139325 8/25/1998 
apparatus and mobile 
radio communication 
system 

Pana-48 USA Granted US6697384 2/24/2004 Method and apparatus US09/916284 7/30/2001 
for calculating a state 
of starting a pn code 
generating operation 

Pana-49 USA Granted US6466563 10/15/2002 Cdma mobile station USl0/147831 3/16/1999 
and cdma transmission 
method 

Pana-49 USA Lapsed US20030007472 1/9/2003 Cdma mobile station 10235918 9/6/2002 
apparatus and cdma 
transmission method 

Pana-SO USA Granted US6370134 4/9/2002 Cdma radio US09/115502 7/15/1998 
communication 
apparatus 

Pana-SO USA Granted US7035233 4/25/2006 Radio communication USl0/014352 12/14/2001 
terminal apparatus and 
radio communication 
base station apparatus 
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Pana-SO USA Granted US7535864 5/19/2009 Radio communication USll/372152 3/10/2006 
terminal apparatus and 
radio communication 
base station apparatus 

WCDMA USA Granted US5677929 10/14/1997 Automobile on-board US08/272156 7/8/1994 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted USRE37420 10/23/2001 Automobile on-board US09/337403 6/21/1999 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted USRE39954 12/25/2007 Automobile on-board US09/887042 6/25/2001 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted US6738646 5/18/2004 Base station device and USl0/069267 2/25/2002 
(pool) method for 
07 communication 

WCDMA USA Lapsed US20030087644 5/8/2003 Communication 10322425 12/19/2002 
(pool) terminal apparatus and 
07 base station apparatus 

WCDMA USA Granted US7460880 12/2/2008 Communication USll/341430 1/30/2006 
(pool) terminal apparatus and 
07 base station apparatus 

WCDMA USA Granted US7761113 7/20/2010 Communication US12/132992 6/4/2008 
(pool) terminal apparatus and 
07 base station apparatus 
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WCDMA USA Granted US6760590 7/6/2004 Communication USl0/089605 4/1/2002 
(pool) terminal apparatus, 
09 base station apparatus, 

and radio 
communication 
method 

WCDMA USA Granted US6799053 9/28/2004 Communication USl0/321500 12/18/2002 
(pool) terminal apparatus 
09 

WCDMA USA Granted US7206587 4/17/2007 Communication USl0/321623 12/18/2002 
(pool) terminal apparatus, 
09 base station apparatus, 

and radio 
communication 
method 
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ASSIGNMENT FOR SECURITY 
PATENTS 

WHEREAS, lnventergy, Inc. (the 11Assignor11
) holds all right, title and 

interest in the letter patents, design patents and utility patents listed on the annexed 
Schedule 1, which patents are issued or applied for in the United States Patent and 
Trademark Office (the 11Patents"); 

WHEREAS, the Assignor has entered into a Pledge and Security 
Agreement, dated as of May 10, 2013 (as amended, restated or otherwise modified from 
time to time the 11 Security Agreement"), in favor of Hudson Bay IP Opportunities 
Master Fund, LP, as collateral agent for certain buyers (the "Assignee"); 

WHEREAS, pursuant to the Security Agreement, the Assignor has 
assigned to the Assignee and granted to the Assignee for the benefit of the Buyers (as 
defined in the Security Agreement) a continuing security interest in all right, title and 
interest of the Assignor in, to and under the Patents and the applications and registrations 
thereof, and all proceeds thereof, including, without limitation, any and all causes of 
action which may exist by reason of infringement thereof and any and all damages arising 
from past, present and future violations thereof (the "Collateral"), to secure the payment, 
performance and observance of the "Obligations" (as defined in the Security Agreement); 

NOW, THEREFORE, for good and valuable consideration, the receipt and 
sufficiency of which are hereby acknowledged, the Assignor does hereby pledge, convey, 
sell, assign, transfer and set over unto the Assignee and grants to the Assignee for the 
benefit of the Buyers a continuing security interest in the Collateral to secure the prompt 
payment, performance and for the benefit of the Buyers observance of the Obligations. 

The Assignor does hereby further acknowledge and affirm that the rights 
and remedies of the Assignee with respect to the Collateral are more fully set forth in the 
Security Agreement, the terms and provisions of which are hereby incorporated herein by 
reference as if fully set forth herein. 
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IN W:ITNESS \\/HEREOF, the Assignor has caused this A.sshwrnent to he . . ~ ~ 

duly executed by its officer thereunto duly authorized as of lVTarch 25, 2014. 

State of Cali.fi.:,mia '. 
County of ______ S/t f c:lr:lJ:.>.{ct, .. ·-t'.(}.... --------,...-

: . ..~ ' 
A~ , .~~ .-,. u ... ,,..... • < .. ,·. } l ... •? .f;/..l r.. , · .,... ( .... _... l r.., .... f-;.:""':~ r~-~ J~i i .. / .. 

On , rtanJi l· .'.:::> , 20 l 4 before me< ··-;:,r 7 t'.LJ:~~:~::· !/ 1- '< 1 
~'.~~~:::~:~::: __ ['' V ~, '· '",:L:.:0'-l.-·C 

(insert na.rne ,u1d title of the officer) perszrnally appeared Joseph '\V. Beyers~ \.Vho proved 
to me on the basis of satisfactory evidence to he the person \Vhose name is subscribed tn 
the \Vithin instrument am:l ackno1,,vledged to me that he exe<.:uted the same in his 
authorized capacity, and that by his signature on the instrument the person, or the entity 
upon behalf of which the person acted, executed Hw instrnrnent. 

I certify under PENALTY OF .PERJURY under the laws ofthe State ofCalifr.wnia that 
the foregoing paragraph is tn.ie and correct 
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Internal 
Family 
ID 

lnv-01 

lnv-03 

lnv-04 

lnv-08 

lnv-08 

lnv-09 

lnv-15 

SCHEDULE 1 TO ASSIGNMENT FOR SECURITY 

Patents and Patent Applications 
Owned by: Inventergy, Inc. 

Country lnventergy Publication 
Understood Number 
status 
1/14/2014 

USA Granted US6726297 

USA Granted US8009549 

USA Granted US8416810 

USA Granted US7646702 

USA Granted US8238226 

USA Granted US7593317 

USA Granted US7929627 

Publication 
Date 

4/27/2004 

8/30/2011 

4/9/2013 

1/12/2010 

8/7/2012 

9/22/2009 

4/19/2011 

Title 

Ofdma signal 
transmission apparatus 
and method 

Carrier allocation 
method in multi cell 
orthogonal frequency 
division multiple access 
system 

Radio communication 
base station apparatus 
and pilot transmission 
method 

Ofdm communication 
apparatus 

Ofdm communication 
apparatus 

Radio base station 
apparatus 

Ofdm receiver, 
integrated circuit and 
receiving method 

Application File Date 
Number 

USl0/462491 1/20/2000 

US12/092950 11/16/2006 

US12/160872 1/18/2007 

USl0/169716 7/9/2002 

US12/505420 7/17/2009 

USl0/503010 7/29/2004 

USll/885042 2/28/2006 

3 IPR2018-1581 
HTC EX1002, Page 118



lnv-16 USA Granted US7826557 11/2/2010 Retransmitting method USll/721911 12/14/2005 
and transmitting 
method in multi-
antenna transmission 

lnv-21 USA Granted US7792084 9/7/2010 Mirna antenna USll/892886 8/28/2007 
apparatus controlling 
number of streams and 
modulation and 
demodulation method 

lnv-23 USA Granted US8064393 11/22/2011 Wireless USll/997841 8/4/2006 
communication base 
station apparatus and 
wireless 
communication 
method in multicarrier 
communication 

lnv-26 USA Granted US8270332 9/18/2012 Wireless US12/377373 10/12/2007 
communication base 
station device and 
wireless 
communication 
method 

lnv-26 USA Granted US8582573 12/13/2012 Radio communication USB/590841 8/21/2012 
base station apparatus 
and radio 
communication 
method 

Pana-01 USA Granted US6400929 6/4/2002 Radio communication US09/424843 12/6/1999 
device and method of 
controlling 
transmission rate 
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Pana-01 USA Granted US6381445 4/30/2002 Radio communication US09/648742 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6366763 4/2/2002 Radio communication US09/648756 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6370359 4/9/2002 Radio communication US09/648757 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6487394 11/26/2002 Radio communication US09/649003 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6597894 7/22/2003 Radio communication US09/649006 8/28/2000 
device and method of 
controlling 
transmission rate 

Pana-01 USA Granted US6505035 1/7/2003 Radio communication USl0/052261 1/23/2002 
apparatus and 
transmission rate 
control method 

Pana-01 USA Granted US6973289 12/6/2005 Radio communication USl0/057897 1/29/2002 
device and method of 
controlling 
transmission rate 
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Pana-01 USA Granted US6611676 8/26/2003 Radio communication USl0/083553 2/27/2002 
apparatus and 
transmission rate 
control method 

Pana-01 USA Granted US7636551 12/22/2009 Radio communication USll/228339 9/19/2005 
device and method of 
controlling 
transmission rate 

Pana-02 USA Granted US6637001 10/21/2003 Apparatus and method US09/650743 8/30/2000 
for image/voice 
transmission 

Pana-03 USA Granted US6813323 11/2/2004 Decoding method and USl0/182270 7/25/2002 
communication 
terminal apparatus 

Pana-03 USA Lapsed US20050002477 1/6/2005 Decoding apparatus 10901380 7/29/2004 
and decoding method 

Pana-04 USA Granted US6734810 5/11/2004 Apparatus and method USl0/221267 9/10/2002 
for decoding 

Pana-04 USA Granted US6940428 9/6/2005 Apparatus and method USl0/793737 3/8/2004 
for decoding 

Pana-04 USA Granted US6922159 7/26/2005 Apparatus and method USl0/793766 3/8/2004 
for decoding 

Pana-04 USA Lapsed US20050219071 10/6/2005 Apparatus and method 11134448 5/23/2005 
for decoding 
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Pana-OS USA Granted US6069884 5/30/2000 Method of US08/937005 9/24/1997 
communication 
between a base station 
and a plurality of 
mobile unit 
communication 
apparatus, a base 
station, and mobile 
unit communication 
apparatus 

Pana-06 USA Granted US6119004 9/12/2000 Base station US09/068541 5/13/1998 
equipment for mobile 
communication 

Pana-07 USA Granted US6069924 5/30/2000 Differential detector US09/027510 2/20/1998 
with error correcting 
function 

Pana-08 USA Granted US6636723 10/21/2003 Cdma radio US09/359020 7/22/1999 
communication system 
using chip interleaving 

Pana-08 USA Lapsed US20040048578 3/11/2004 Cdma radio 10419089 4/21/2003 
transmission 
apparatus, cdma radio 
reception apparatus, 
and cdma radio 
communication 
method 

Pana-09 USA Granted US6628630 9/30/2003 Spread spectrum US09/058881 4/13/1998 
communication 
method 

Pana-10 USA Granted US6404778 6/11/2002 Radio communication US09/159602 9/24/1998 
apparatus 
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Pana-11 USA Granted US6611509 8/26/2003 Cdma/tdd mobile US09/264826 3/9/1999 
communication system 
and method 

Pana-11 USA Granted US6807162 10/19/2004 Cdma/tdd mobile USl0/166268 6/11/2002 
communication system 
and method 

Pana-11 USA Granted US6973065 12/6/2005 Cdma/tdd mobile USl0/419733 4/22/2003 
communication system 
and method 

Pana-11 USA Granted US7778224 8/17/2010 Cdma/tdd mobile USl0/885684 7/8/2004 
communication system 
and method 

Pana-12 USA Granted US6765894 7/20/2004 Communication US09/606906 6/30/2000 
terminal apparatus and 
base station apparatus 

Pana-12 USA Granted US7656844 2/2/2010 Radio transmission USl0/868029 6/16/2004 
apparatus and radio 
reception apparatus in 
a cdma communication 
system 

Pana-12 USA Granted US8437316 5/7/2013 Radio transmission US12/641177 12/17/2009 
apparatus and radio 
reception apparatus in 
a cdma communication 
system 
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Pana-13 USA Granted US6839335 1/4/2005 Radio communication US09/605862 6/29/2000 
apparatus and radio 
communication 
method 

Pana-14 USA Granted US7072416 7/4/2006 Transmitting/receiving US09/582558 6/29/2000 
device and 
transmitting/receiving 
method 

Pana-14 USA Granted US7760815 7/20/2010 Apparatus and method USll/431606 5/11/2006 
for 
transmission/reception 

Pana-15 USA Granted US6868056 3/15/2005 Apparatus and method US09/635096 8/9/2000 
forofdm 
communication 

Pana-16 USA Granted US6944208 9/13/2005 Interference signal US09/936727 9/17/2001 
canceling apparatus 
and interference signal 
canceling method 

Pana-17 USA Granted US6781973 8/24/2004 Combined signaling US09/538888 3/30/2000 
and sir inner-loop 
power control 

Pana-18 USA Granted US7145886 12/5/2006 Communication US09/889919 7/25/2001 
terminal, base station 
system, and method of 
controlling 
transmission power 

Pana-19 USA Granted US6847828 1/25/2005 Base station apparatus USl0/069484 2/27/2002 
and radio 
communication 
method 
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Pana-19 USA Granted US7386321 6/10/2008 Base station apparatus USl0/793738 3/8/2004 
and radio 
communication 
method 

Pana-20 USA Granted US7266118 9/4/2007 Packet receiving USl0/143989 5/14/2002 
apparatus and packet 
transmission method 

Pana-21 USA Granted US7133379 11/7/2006 Wireless USl0/181349 7/17/2002 
communication 
system, and base 
station apparatus and 
communication 
terminal apparatus 
accommodated in the 
system 

Pana-22 USA Granted US7392019 6/24/2008 Wireless base station USll/053837 2/10/2005 
apparatus and wireless 
communication 
method 

Pana-23 USA Granted US7339949 3/4/2008 Arq transmission and USl0/222989 8/19/2002 
reception methods and 
apparatus 

Pana-24 USA Granted US7702025 4/20/2010 Transmission/reception USl0/487574 2/25/2004 
apparatus and 
transmission/reception 
method 

Pana-25 USA Granted US7460502 12/2/2008 Scheduling creation USl0/250487 7/3/2003 
apparatus, base station 
apparatus, and radio 
communication 
method 

10 IPR2018-1581 
HTC EX1002, Page 125



Pana-26 USA Granted US7269774 9/11/2007 Data receiving USl0/484951 1/28/2004 
apparatus, data 
transmitting apparatus 
and retransmission 
request method 

Pana-27 USA Granted US7385934 6/10/2008 Radio communication USl0/476845 11/6/2003 
apparatus and transfer 
rate decision method 

Pana-28 USA Granted US7114121 9/26/2006 Rate matching device USl0/478139 11/20/2003 
and rate matching 
method 

Pana-29 USA Granted US7162206 1/9/2007 Test apparatus, mobile USl0/612289 7/3/2003 
terminal apparatus, 
test method 

Pana-30 USA Granted US7746762 6/29/2010 Transmitting apparatus USl0/534987 5/16/2005 
and transmitting 
method 

Pana-31 USA Granted US7693140 4/6/2010 Cdma transmitting USl0/527199 3/10/2005 
apparatus and cdma 
receiving apparatus 

Pana-32 USA Granted US7299027 11/20/2007 Mimo receiver and USl0/536010 5/23/2005 
mimo reception 
method for selection of 
mimo separation and 
channel variation 
compensation 

Pana-32 USA Lapsed US20080020802 1/24/2008 Wireless receiver and 11859550 9/21/2007 
wireless reception 
method 
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Pana-33 USA Pending US20070255993 11/1/2007 Automatic 11575015 3/30/2007 
retransmission request 
control system and 
retransmission method 
in memo-ofdm system 

Pana-33 USA Lapsed US20120230257 9/13/2012 Retransmission 13478996 5/23/2012 
method and 
transmitter 

Pana-33 USA Lapsed US20120263250 10/18/2012 Retransmission 13532576 6/25/2012 
method, transmitter, 
and communication 
system 

Pana-33 USA Lapsed US20120287775 11/15/2012 Automatic 13554748 7/20/2012 
retransmission request 
control system and 
retransmission method 
in mimo-ofdm system 

Pana-34 USA Granted US7251469 7/31/2007 Cdma transmitting USl0/522980 2/2/2005 
apparatus and cdma 
transmitting method 

Pana-34 USA Granted US7764711 7/27/2010 Cdma transmission USll/767124 6/22/2007 
apparatus and cdma 
transmission method 

Pana-35 USA Granted US8086270 12/27/2011 Classifying-synthesizing USll/574636 9/5/2005 
transmission method 
of multi-user feedback 
information at base 
station 
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Pana-36 USA Granted US7848439 12/7/2010 Communication USll/719611 11/18/2005 
apparatus, 
communication 
system, and 
communication 
method 

Pana-37 USA Granted US8175604 5/8/2012 Efficient rise over USl0/588073 8/31/2005 
thermal (rot) control 
during soft handover 

Pana-38 USA Granted US7860184 12/28/2010 Multi-antenna USll/813650 1/10/2006 
communication 
method and multi-
antenna 
communicaton 
apparatus 

Pana-39 USA Granted US8073070 12/6/2011 Multi-pilot generation US12/092944 11/22/2006 
method and detection 
method in multi-
antenna 
communication system 

Pana-40 USA Granted US8249132 8/21/2012 Communication USll/909425 3/3/2006 
terminal and receiving 
method 

Pana-41 USA Granted US8576784 5/7/2009 Uplink resource US12/162592 11/2/2006 
allocation in a mobile 
communication system 

Pana-42 USA Granted US8218681 7/10/2012 Ofdm transmitter and US12/440894 3/11/2009 
ofdm receiver 

Pana-43 USA Granted US8249178 8/21/2012 Multi carrier US12/601804 5/25/2007 
transmitter and 
multicarrier receiver 
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Pana-44 USA Granted US5583851 12/10/1996 Mobile communication USOS/272158 7/8/1994 
apparatus having 
multi-codes allocating 
function 

Pana-45 USA Granted US5873027 2/16/1999 Mobile radio system USOS/761552 12/6/1996 
with control over radio 
wave output if a 
malfunction is detected 

Pana-45 USA Granted US6336040 1/1/2002 Mobile radio system US09/207662 12/9/1998 
with control over radio 
wave output if a 
malfunction is detected 

Pana-46 USA Granted US5757870 5/26/1998 Spread spectrum US08/517408 8/21/1995 
communication 
synchronizing method 
and its circuit 

Pana-46 USA Granted US5818869 10/6/1998 Spread spectrum US08/858146 5/15/1997 
communication 
synchronizing method 
and its circuit 

Pana-47 USA Granted US6175558 1/16/2001 Cdma radio multiplex US09/000947 12/30/1997 
transmitting device and 
a cdma radio multiplex 
receiving device 
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Pana-47 USA Granted US6301237 10/9/2001 Cdma radio multiplex US09/562921 5/2/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6529492 3/4/2003 Cdma radio multiplex US09/562922 5/2/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6370131 4/9/2002 Cdma radio multiplex US09/576250 5/24/2000 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6584088 6/24/2003 Cdma radio multiplex US09/825998 4/5/2001 
transmitting device and 
cdma radio multiplex 
receiving device 

Pana-47 USA Granted US6549526 4/15/2003 Cdma radio multiplex US09/826005 4/5/2001 
transmitting device and 
a cdma multiplex 
receiving device 

Pana-47 USA Granted US7136367 11/14/2006 Cdma radio multiplex USl0/335916 1/3/2003 
transmitting device and 
a cdma radio multiplex 
receiving device 
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Pana-47 USA Granted USRE41444 7/20/2010 Cdma radio multiplex US12/270499 11/13/2008 
transmitting device and 
a cdma radio multiplex 
receiving device 

Pana-48 USA Granted US6295301 9/25/2001 Pn code generating US09/139325 8/25/1998 
apparatus and mobile 
radio communication 
system 

Pana-48 USA Granted US6697384 2/24/2004 Method and apparatus US09/916284 7/30/2001 
for calculating a state 
of starting a pn code 
generating operation 

Pana-49 USA Granted US6466563 10/15/2002 Cdma mobile station USl0/147831 3/16/1999 
and cdma transmission 
method 

Pana-49 USA Lapsed US20030007472 1/9/2003 Cdma mobile station 10235918 9/6/2002 
apparatus and cdma 
transmission method 

Pana-SO USA Granted US6370134 4/9/2002 Cdma radio US09/115502 7/15/1998 
communication 
apparatus 

Pana-SO USA Granted US7035233 4/25/2006 Radio communication USl0/014352 12/14/2001 
terminal apparatus and 
radio communication 
base station apparatus 
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Pana-SO USA Granted US7535864 5/19/2009 Radio communication USll/372152 3/10/2006 
terminal apparatus and 
radio communication 
base station apparatus 

WCDMA USA Granted US5677929 10/14/1997 Automobile on-board US08/272156 7/8/1994 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted USRE37420 10/23/2001 Automobile on-board US09/337403 6/21/1999 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted USRE39954 12/25/2007 Automobile on-board US09/887042 6/25/2001 
(pool) and/or portable 
01 telephone system 

WCDMA USA Granted US6738646 5/18/2004 Base station device and USl0/069267 2/25/2002 
(pool) method for 
07 communication 

WCDMA USA Lapsed US20030087644 5/8/2003 Communication 10322425 12/19/2002 
(pool) terminal apparatus and 
07 base station apparatus 

WCDMA USA Granted US7460880 12/2/2008 Communication USll/341430 1/30/2006 
(pool) terminal apparatus and 
07 base station apparatus 

WCDMA USA Granted US7761113 7/20/2010 Communication US12/132992 6/4/2008 
(pool) terminal apparatus and 
07 base station apparatus 
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WCDMA USA Granted US6760590 7/6/2004 Communication USl0/089605 4/1/2002 
(pool) terminal apparatus, 
09 base station apparatus, 

and radio 
communication 
method 

WCDMA USA Granted US6799053 9/28/2004 Communication USl0/321500 12/18/2002 
(pool) terminal apparatus 
09 

WCDMA USA Granted US7206587 4/17/2007 Communication USl0/321623 12/18/2002 
(pool) terminal apparatus, 
09 base station apparatus, 

and radio 
communication 
method 
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/>,,.SSIGNJ\JENT_FOR .. __ SECURJTY 
PAT[NIS 

WHEREAS, lnventergy, for. (the ",A .. s8_,~illQJ") holds all right, title and 
interest in the letter patents, design patents a11d utility patents listed on the annexed 
Schedule 1, \.vhich patents are issued or applied i-'i)r in the Unrted States Pate11t and 
Trr1,-L"1-qc,rk·· Of~-vl'~"" {i-1,e "U.,;-e<>t-<;''i. } <. U(,...•. hU . . .L )....~.- ' ... -~ ' f_.~;'..':_.:l-~-.::~.? j' 

't y• J'~D ~, . -, ' x. . . . ' ' . ''l J' l s . ' \"ft1l:.1"-.l:'./\S, ti.K": ;.-""ss,gnur hat, emereG uxto a 1 e ge anc ~ ccurny 
,\_ J ' ., ; i " .... . . - . ' 1 l ,_ ' 1' -l-y • _,-, A.greetnem, (iateo as ot !Vray I u, :.c:.o 13 1 as mnerultx , restatea or otnenvtse mo(,l, ,ed rrorn 

time to time thi'. ''Securitv AJff\.':::.i;m1~nf1
), in frrvor of Hudsnn lhy lP Opportunitks 

]\.'faster FmHi?. L.l\ as collateral agent for certain buyers (the tl,:\;;;_;;1ignee"}. 

\

, ·y ·1T.'H ~ ~s h \ . i , , -~ l P . N-.. ~' ru._r\.t._i-~. , t e .t~ss1t~~IH)r :1as t~nterezi 1r1to a Secun~r . ro-r.rnssr}ry 1 lf)te, 

dated as of Deceniber 19, :20 l 3 (as amended,. restated or othenvise modified from time to 
time the "B~;:1,lf~f1-1~Ec?DJif.5.fH)'._:N2t~"\ in favor of Joseph Ikyers {"BeveH"), as Permitted 
Indebtedness unckr the Security Agreenlent fbr the purchase of the Patents:, 

\ \>1'~1I"RI" /,. S ')'Jl''''la'l'; ,-,1 v1-.__, S·,·'r1··i<-,, ·" cr·0 ,''rJ:'''"t·· ''l" ·'- «-,;r,~qr h,"~ '' _}_ c, _ '. •. c>_,_, } t c,,_,: > t h. ,.Le>:, >. ,,C· .L -''-/ -''"'-c, >..,,, .lt.-H , cl. '0 .t'l..,,;,,,':;>,;_,_, U<o.::> 

assigned to thi, Assignee aD<l grnmed to the Assignee for the benefit of the Buyers (as 
defined in the Security A.green1ent) a r~:mtim1ing second priority security interest, 
expressly subject to that first priority security interest in favor of Beyers .. in all right, titie 
and inten.:81 of .the Assignor in, to and under the Patents and the application8 and 
registrations thereo( and all proceeds thereo( including, ,:vithout limitation, any and all 
causes of action ,:,vhich may exist hy reason ofintlingement thereof and any and alI 
--J·,•1,~,,,--,~· --11--;~1·"'.--, i' ... -,,yi I)a,' r,l·t-,~,,1~•- ~---,c·i' '~11-·,i·--, <-·i,il·,l-:c,,,, ·1 '1,"r'"'·,->'(i-11"' "C'--,11-~•-·-,··'.'l·p,-, ,---, l.,u ,,.le''"' c ,::, "-c, .L,u,, ,{.c_.L_ Jc' :.-".,,.-,,(.\LL ll l,. ,, ~-'-- (h1-1>k f.J ,., S:::,)l ,'-' v :":,'.!:-! .. ,~5!:\S,A,~~I _r, ,l, 

-,:ecure the payn1ent, per-frmnancc and observance of the "QhJ.i.fmtitm3.'' (ai:, defined in the 
Security Agreement). 

NO\V, THEREFOR£, for good and valuable consideration, the receipt and 
sufficiency of which are hereby acknowledged,_ the Assignor does hereby pledge, ccmvey, 
seH. assign. transter and set over unto 1he Assi1c~nee and gnmts to the Asshnlee fi)r the ,. ..... ' ..... .;,..-, "-' 

henefit of the Bu.ye rs a eniHinuin-g seHmd priodty secudty inti::'.rest,, expressly subject 
to a ,_'1;fSi- "i'''i. r3· 1-'1<·,1 ,;;c.r~u,·:h1 l·q·t· c,pc,»-f ; '1 ·1''::,v,·ir ··;--r j--·l"''"nh ~!-''"·''""'' 1' •1 l'l·v, f~oll ::1<·,~r·«j '') "'~''l-1'" +)1<> . 1 ._ ... es. t_) ............ ), __ ,...,,) _J_ ... ~ ... ~ ... "}5. {.>_ • . (J.\t .. t }_~_l.,..:i:, ... f.~·'-· .>,.J~·~(>'.'> .}.~ ·~ .. \(.., '-< .\)\..._,t\. . .t. ... t~-- ;;),\._.:,.,,i~~~· ). ,.'\,.. 

prompt payrnent, performance and ·for the benefit of the Buyers observanc-e of the 
Obligations_ 

Thi;.; A.~~signor does herebv fonher acknowlcdg<:~ and affirm that the ,i~?;hts ~- -· .... "·· 
and rernedies of the Assil~nef..'. vvith respect to tl1e Colfa1ern! are more fully set forth in the .... ~ -
Src•Jritv i\o'"ee111e1~t th,~ tern';s m-:d 1wovi:.::.-ions of,;y-lfr~h '.':'T' 1·1,,-'rl:"hv incop,c,pted !''t''r''-lrt 1),; '---· · "- · •• t o"' ~ · ' ·· ~ .._ __ ........ , !i ,.,_.... ,.,_ 1,.~ .... ' .. .-. \ ;,.. · ........... ,,, .... ·· ·· . ..._. __ ...... .J - · · ..... · t· _._ .. :o · - ·'- .,_ ...... •· ... ) 

reference as if fi.ll1y set frnth herein. 
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ll~ \VITNESS WHEREOF, the Assigner ha~. caustd Hiis /\.ssigmni:.'.nt to be 
duty executed by its oflker therennto dn1y m1HKnlzed as of January 28, 2014, 
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SCHEDULE_CfO_ASSJGN:tvfENT FOR SECURITY 

Patents and Patent Applications 
Chvned by: foventeqtr, foe. 

---i-- ------,--------------------r--------- -------------,--------------------------- --~-- -----
!nterna! l Country !rwentergy I P'ub!h:;atfon I Puh!katit':.m i Title 
Family Um.:!er5tood ! Nwnber i Date ! 

m I i status j g~ I i 

File-D,:lte --------1 
' ! 

- ', 
App!kation 
Number 

I 

i : 1/14/2014 ! ' 
:--------L-----------------------·--------........... _ L ---..------ -------··"" : 

!nv-01 j USA Granted i USS T!.6297 4/27/2004 i 
I I 1 : 

I i ' 
:"T;;:~~03--------i---US,4 ____________ --(~;ant~!--~ -. , __ U,S8009549 -----·--s/30/2011 

' i 
Ofdrna signal -------··1·',,,',,.-\j_S_l0/462491 J/20/2000 
trans:mission apparatus , 
and method 

Carrier allocation 1,',,,, US12/092.950 1,,. iih.s)200:5--~,.•. 
rndhod in muiti eel! 

' orthogonal frequency : 
division rnu!tip!e access [ l 

lnv-04 us,; ~s;~;;;:;:;··········. USS416s1o 4/9/2013 I ::,~::ommuoication I US12/160B71 1/18/7007··-1 
base station apparatus 1 

and pi!ot transmission 
!_·_,· ,ii method , 
i 1 

t ! 

I I 
______ l:--------------------------------; 

!nv-08 USA Granted US7M-6702 \ 1/1.2/2.010 Ofdrn corntnunfcation USl0/169716 · 7/9/2002 1 

i !nv-08 i USA I',,, GrantE:d I:::: USB238225 -11

',, B/7/2012 I ::::u:mu;;;~;;,;on US1J/S05470l7/i7/2009 ' 
apparatus 

1

. 

---;~;;;~-oi _______ : __ i::isA-----------t--G-~~;;t;;------------f·-;J-s:i~;jiii:~?--------------l--9/i°2i2:0()9-----l-ii:1dio base <;tation US:l.D/503010 ·1 7/29/200,i ____ ·1· 

j 1 

I apparatus 
lnv-15 ii US/\ -fl Granted ·------- --iJS7929627 4/19/2011 Ofdrn receiver/ ---------;--~-isJ:J,,:;,:;;::04::;·-1---:;·-;:.:-s:-;:;-l~llS--: i '· . -- -/ /..~?:I'.), ,, I ,---/ L :/ /. - ·'- I 

I lntegr.ated circdt and ! i 

1 

I :,:, receiving rnethod i I 
I l i I 
l_ ______________________ J.____ ---"-------------- _____________________________________ l_____________________ i 
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tnv-16 USA Granted lJ57826557 '.Ll/2/2010 

lnv-21 USA Granted US7792084 9i7/2010 

I 

Retransmitting method 
and transmitting 
method in multi-
antenna transmission 

Mirno anterma 
app3ratus controlhng 

rnodulation and 
dernodufatkm rnethod 

' USll/721911 I 12/14/20D5 
I 

I 

: 
I 

USl.1/392886 ! -1 

I 

I I I 
:------------------------+---------------------- --------------...l---------------------------+-------- I ............. I 

USll/997841 8/4/2006 i 

I 

1 lnv-2.3 ·1 USA Granted I US8064393 11/2.2./2.011 \Alire!ess 
i I ij communication base 
I ! 

1 
stabon apparatus and 

: ' vvire!ess 

[ inv-26 
I 
! 
! 

I 
! 
i 

~,lv26 

i 

: 

1 ··r~;~:~;-01 

l I 
l 1 
i ! 
l ! 
i I 

I I 

cc,rnrnunication 
rnethod in rnufticarrier 

communkation 

1. I ------------------- --------------------------->--------; --------------------; 

I I 

! j _________________________________________ _c__ .. I \JS8270332 1 lJS/l. 
I 
! 

I 

I 
i USA 

US.t\ 

9/18/2012 Wlrdess U512/377373 , 10/12/2007 , 
t : 

Granted 
: : 
1 1 

communication base 

! I 

8/21/10121 

I 
I 

-----~TTTTTTT•••••••••••••••••-•-••----1-------------------------------------------· LLLLLLLLL 

Granted I US8582573 12/13/2012 

I 

Rad(;·z~;;;~-~~;~:;;;;-z~-tf;:;----i--US 13/S90841 

base st,,ition ap· paratus 
1 

1. 

;,i 

I ' l 
! I ! i 
I -------------------------j------------------------------------1----------------------------·---: 
' 6/4/2002 Radio communication I US09/424843 ! 12/6/1999 · 
I dev\ce and method of I · !I - , 

1 
r.:ontro!Hng I 

Granted US6400929 

station device and 

r.ommunkation 

method 

and radio 
cor-nmunication 

rrH::triod 

(--~--~ ---------------- ~- - -------------------~-' -------

_j~_l:~s~issi~~,t~ I _I_~ I 
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Pana-01 
; 

I 
j 
: 

I 
l 
I 

USA 

!------·- ---i .. .,----
Pana-01 ! USA 

l 
i 
i 
j 
) 

Granted I US6381445 4/30/2002 

i 

.I.I __ t--------- ---· I 11 ;-, 1·1:1
0

, 
Granted i US6366763 '"/ L/ Lv ,__ 

I 
i 

• 

Radio communication 

devke and method of 

contro!!ing 
transrnissfon rate 

US09/648742 8/28/20WJ 

I 
i 
1 
i 

__ .. _________________ L __________________ 1 

Radi~ .. ~;n1-;;·~;;-i-~~ti0n --- US09/648756 I 8/28/2000 ] 

device and method of ! I 

~;a::~:~f on rate I I 

/ I 
·r4-.,-19-. .,-i2 ____ 0_0_1 __ --1--R~dio co;;;;·~·;;·fz"ttior~------·i···usm/s4·a~;·s·~,--- --s/2i1/21:K,~ i 
I ! device and rnethod of i j 

1---p~~;;;·::oi""j "ijsA' ---~I-Granted 
I 

US6370359 

I 
contrn!!ing \ I j 

transmission rate i I i 

i : 1: .• 1:.. l 

I I • 
1 

··········--------·--c----- ........... ----------------------- ----···················--~~--- : --·-····------+1---
j Pana-01 USA Granted US6487394 i 11/2.6/2002 I Radio communication 

11
1 I device and method of 

, controlling 

U509/649003 

i 
/ transmission rate 

I 
.............. -J--

US09/649D06 r 8/28/l()()(] 

l 

I 
l ___________________ .......... ·----.---------+ 

I Pana-01 USA Granted US6597894 Radio cornrnun~cation 

contrc1iHng 
transmlssion rate i 

: ! I I 
I Grnnted usesoso3s· ·········+·177/20[B Rad;o corn munkation j-l.-15_:_iu_~_/_0_5_2 ____ 2_6_1--1---ih 3/20(}·2-----1 
I apparatus and ' ! · 
'::!:::::, j ;II: 

transrTti'ssion rate ! 

, I 
,-.......----:--- __ i_____ ···-·····! c:~:l_r_n_e_t_h_o_d ____ ,__ ______ - __ J 

Pana-.-c,1 USA j Grdnted l!S697.3289 12/6/2005 Rad:·o con11Ttunh:.atkJn tJSl0/057897 1/29/2002 : 
: ! 
1

1 

device and method of 
ll ' ,i ! contro mg 

I transmission rate ! 

_j ___ ~I-----~----------"-'' - I___ __J 

Pana-01 US.A 
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Radio cornmunicat1on i US:l0/0S3SS3 2/27/2002 

apparatus and l
11

, ! 
transmission rate 

. I control method I_......... -- ...... 
Pana·-01 i USA i Granted US76365S·i········------!··-i2?22/2009.fi~~ffo communication US11/228339 ·t-9-,/-,1-~--,1-!J-.. 005 

: : l 1 

•

11 

l,

111 

1,, dt'vk:e and t,1ethod of 
controlling 

i transmission rate 
i i : 
j l 1 

! I i 

i,,,.>r,na-02 1,.' us,11·-, ---G-~r--a-r-rt-12_0_1 __ ,__uS6637ii(J1~ 10hi72003-:~::~~:=-;;thod uso'i/650743 i ii/?i0/2000 · I 
transrnission ! ! 

: I I :, , 
l ! 

Pana-01 USA Gr,rnted US6511676 8/26/2003 

.... --{3~~~~t~d········· r,,,-- US6813323 ----·• -ll/2/20(.)4·-··ro~coding m;,t!~-oia·r;d· US10/182270 i,',,,,:,:,:•,,. 7/25/2002 
comrriunkation 

, i terminal apparatus · 

I I I 
,__P_a_n_i~--i--0-3-,-L-,s--A---,-.l-2ipsed ··-········T;~J~s2r:;osooo2477 l 1/6/2005 De~~~ji·;;·g;·;r;r;;~~~t-~--i69oiXso 7/29/2004 I 
i 1. I and decoding method I, 

I 
t i : 

ii Pana--04 USA ---1,.·- Granted l,, US6734810 S/11/2004 ; Appa,·atus and method US:L0/221267 i 9/10/2002 I 

f i for decnding~---··················----- --l'"' n ,,o,,,, ..I .. ,, ,o i''2""' I 
lPana-04 .. 1 l:~_(c~ ~:', :40:_ 9/6/2005 ~r;;~:~:n~d meth:d - ,~u/ d,10, I o,o, u~ I 

i Pi:lna-04 I, USP, i,. Granted US6922159 7 /26/2D05 Appar.::tus and method UST0/793766 3/8/2004 
i, ',, - l ,, . ror ( !:?COQffHJ_ ', 
: I !, I ... : : : : ! 
! ! : i { : 

: , • · · • s,1237:z"oo:s··-··:,,,,,,,. I Pana 04rA i ~p:J=l%71 lOifi/2005 I ~::;:;~~:n~ld method 111134448 ~ 

Pana-03 USA. 
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I P.an,:;-05 

;!,, 

USA Granted US6069884 5/30/2000 i'v1ethod of 

communication 
bet\Jveen a base station 

and ;:.1 plurality of 

US08/937005 9/24/1997 

! mobile unit 1,,. 

·,.!. cormnunicatlon 
apparatus, a base I I 

I station .. and mobile 1,

11 

1 

::

t:, ' unit communication i 
: 

I ........ .............. ! i apparatus --- . i I 

P,ma-QS USA Granted US6119004 , 9/12/2000 i Base station , US09/068.54:L t 5/13/1998 
I !,, !, . I . i equiµrnent for mobile 

!
11111 

i rnmrnunication I 1

1 I I 

--<----------+-- --------------------!-----------------------···--------------------------1 ________ 1 : 

5/30/2000 i Differential detector ! US09/02.7510 · 2/20/1998 I 
I . , , ',,',,,,, I with error tGrrecting ! 
I f . i 
1 

unction , 
i i 
l : 

USA , US6069924 

I I -------·-----------+--------------------------------; I Pana-08 US!\ Granted U566.36723 1.0/21/2.003 Cdrna radio US09/3590:ZO I 7(n/1Qq9 I 
1 cornrrn_mication system ! !,,,. 

I using chip intedeaving ! 

1------------------------i----------------------!---------------------------------· ------------------------------------------!-------------------·-···-----,--------------~---·------------------------------1-------------------------------J 
I Pana-OB I USA i Lapsed US20040048S78 ! 3/11/2004 Cdrn.a radio ! :l0419089 I 4/21/2003 ! 

P3n~d)9 USA U56528630 9/30/2003 

transrn:!ssion 1 
i 1 I I ! 

apparatus, cdrna radlo · 1 ! 

ii :! ,! r<c,cqibon appan,itus,. 
' I : 

and cdrna radio I i : 

comrnunication 

method 

~----------------··--·-
Spread 5~B~ctrun~ 

corn m unicati on 

method 

'~-;;-~;-_:_j_o_---_-i1_-U_:::;_,?_"._~__,,' -c~;,::: __ . USfi:7: _ .:OO~_l_-:_~_:~_-:_~u_::_i_}_:~_f_:_,-1_r ___ t_1_u-· _1_1--~i-r._-:-t-i,-~-r-•. -.. -. _-+

1
-_ -ll-. S_l_1_9_/_1_5_, :3_J_6_G-':'-.,.~-9-/240998J 
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Pana-11 USA Granted US6611509 8/26/2.003 ! Cdma/tdd mobile i US09/2.64826 3/9/1999 

I 
1 

' ~~;~~~~~~ion system I 

1,.t, {> :;:;1 I WA - ., Gr:,n-tc,d US68071G2 -----------
an, .. ~- !,' ,_, , "" "' 

! , communication system 

i.i !)·.:,·-;;·,:,·:.·1·_--.: .. ----i,,,I I I and method i I ' 
-~- " _:_ Li~n-G-ra~1ted ---------l-i:_;_6_9_7.io6·--~-)~~--<.--ii;6ii6os·--- r Cd!~i-a/tdd m~bi!e --- l usio/419i:iT",_2i7:n;2003·----I 

! ! I rnmrnunica:tion sy·stem j ! l l , I < ' 

I ;-;1 - 1
,

1

:,··;·i·s:,7:;:, .. lQT)4 ___ I - _;,,,1.~n:~·~~OOd _11 _ ---------1,,:,
1 

.. -,,,l811'L'(v),Q4J!,: 
~a-.,.1 

1 
USA ! Granted __ ''"'-- 8/17/2010 Cdrna/tdd rnob1le USl0/885684 . 1 

! ! I I I :~;:~;~~~ion system i 

1

1

P Pana-12 iisA I G;;;;;,;;;; I US6765894 -~--+--7-/-2r.-J/'ii:io~T---rc;;;·rr;-u-n-il:ati-on --·--r US09/606905 

: !,:,',. i,,, 

! terminal apparatus ~rnd 

I,· i,.

1 
base station apparatus · 

I 

hi}30/2000 

I 

i,',,. 1,,,, 

P::ma--1:z"··1,,,,i USA-i',,,i, ·G·r-~~-,-tt:--,-d----+-t:J--S7656844 2/2/2010 _R_a_d_i_o_t_r_~··;-~;:;~·i;-~i;;:;--·---------+ Ll_.5_1_0}868029 6/1s/i"oo4 i 

:;: 

apparatus and radio l
1 

,:.1,. 

~ec:eptfon apparatus in 

~ystern 

i I I ! , , 

!lf---11 P~na-1:2·--,1··-·u SA Gra nted ___ l:;,. t)S84:'.'·:-...,-t .-3-1_6 ___ .;..5/7 /20131,,:·:, Radio transrni ssi on -------· : i1si2?04:11i i' : 12?i~)2009 !: 

c!pp2;ratus and radio I ! i 
: I 

i t : reception appar atu5 in 

a cdrna cornmunication 
svstern 

--------'----------------------
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Pana-131

1

• USA Gr;;mted US683933S li4/2005 Radio cornmunlcaticm US09/605862 6/29/ZOOO I 
. 1 apparatus and radio I:'.' 

i cornmunk:atlon 
1 I method • 

i i : - devke and 

I : trJnsmitting/recelv!ng . I i 
1 I method / i · 

... P_a_n_a----i4··· --u·-,-s_-,\--··i--G~;·;~i;d········----;--l~J,~~7760--8-.--,-5------il:, l 12012010 App;;;;,~~;~od ;;,clh;;u I USii143i506 !. s/11/200-s·---1' 
:
I , , _,, "'- '""', ,. , 

h~ ~ j 

l t.ransm!.ssion/reception i 

[ 1 I i :! 

Pan ,-1 s Ui.A- l-·Grafl\ ed - [ ussii680S6 3; 1s;, riJ'",-h:.ii:~:s ·a;;-;G,e,nod+USii9/5'ism6· 1 sM2000 

j I : J comrminkation I ! 

Pana--i~---- IG~~-~;ted- hjs'G9442_0_8 __ ,,,.1--97i~1:12oos·····j-··i~;t;_,;~fere~ce signa! r US09/936727·--1 9/i~.i,12601: 

I I ::::;',,,',,. ::::.!',,,,':.! cancel i ng apparatus .!1111 •• 

\ I and interference signal 

___ I ________________________ j _______ ! onceHne method 

USA. Granted ! US6781973 ' 

i i l and sir inner-!oop I I I pnwe· .-nnt=I I 
I ____________ ............... -----+l__ .............. _j:' ., .... -.' V ' • .. , 

I P,,ma-18 I USA Granted US7145886 :i.2./5/2.006 I: Comrnunicatlon i U509/S39919 ! 7/25/ZOOJ. I 
l ·1 terminal .. basl', station : , : 

:

11

1 

i,· 

1 

::

11

:

11

:i,, sy-stem, and n1ethod of ' ' 11

111 

; !::. / contrniHng j:

1

1 

I,, i ,I !
1111

,

1 

transmission power i ! 

! : ! l 

1,:,_I Pa~::19·:1,,,,:lus..--j"5-;;;-~t;r--+i-t_.l_S~6-8-. .-<1-:-7~8~:2-.8- 11/25/2005 i !~~·,:~~:on ap,;;;;;;-,u, I USl0/0694'"4 iji"'i12001 

cornrnunication l',,,_i,, 

1

•• , rnethod 

i 
L-·----~-----------1---•••••---- --------------------------•un•••••••••••n ·-------'L...----•••••••••••••••••••••l••••••• -~------•••••••••••••••••:••••••••••••••••••• .. ••••~~ '--••·----~ 
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Pana--19 

Pana-20 

Pan,:!-21 ! 

I 
l 
l 
! 
: 

I 
I 

I 
Pana-2.2 [ 

I 

I 

Pana-24 

USA Granted US7386321 

USA 

I Grnoted I,,. 

US726611.8 

6/10/2008 Base stafa:m apparatus 
and radio 
ccwnmunicaUon 

method 

----··"·"·-----------------------------------------····················-----------------1, 

9/4/200"7 Packet receiving , 
l , apparatus and packet ! 
I transrnission rnethod I 

USl0/793738 3/8/2004 

U510i14398').I 5/14/2002 : 

I 
USA -------T-G-~-;~~:~t~;J f us7B3379 I 11n·--,-/2_:_J_0_6 __ --'-v-\-/1-1--e-l-€:~;-----·········------------------+-

1

-l-1_5_1_0_•/181349 ! 7/17/2002 

communication ' [ 
svstern, and base 
station appar;;itus sind 
c:omrnuni(ation 

terrnlna! apparatu~; I 
accomrm:.ldated in the 

i svstem 

I I 

··1 · i:i573920191··6724/2-[_K_·1s····+:~\P;?P;::~~:--:-~---~-~-~-{-~-:a-_ i-~-~~-~~-,,-s-s -1 i.iS11/ii"S3li37 I 2/ 10/2oos 
I 

I 
I a ~ o t .- o ~u, .,,.. ,. c~ 1 

i i i communicat;on 1,,. 

' i i method 
.. 1 ,l : 

',, ! i -------------------------
! 3/4/2008 Arq transmission and US:l.0/2.2.2989 8/19/2002. 

::,

1. 

l

l t 

' 
I 

--- . . I -----+-------------'---------l:1,_,-,_-.,,1-:-. .. _-__ i:::_-,,~,/'}.:_-_0_.~~o-A,------.i,,,,,. Granted ' US7702025 i 4/20/2010 Transmls~:km/rec:eption US10/487574 • _ _ , __ . 
I apparatus and 
1,,

1 

t,·c:,n --,---i·s· -· , , , , - -t' 1,. ,,,·, ) ~H~) i i ·:>?or:/ n.:cep .·aJn 

rnethod [ 

rec;:,pth.:m methods and 
US/\ Granted US7339949 

apparn 

USA 

: ,i !, 

! 
! Pana-25 USA Granted------------!--U-S-~;~1605-(i2------------·-r12/2/2008 Scheduling creation 1 US:W/250487 f 7/3/2003 : 

'

i',,.I apparatus, base station I ',,',,.I ',,,,ii apparatus, and r~;ciio 
communication 

l 
l rnethod l j 

l_ ,............................... - L ·······-----~--------------....______________ .. -- • . . I ___ J 
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j Pana-25 

l __ [_~l-
i Pana· 27 I USA i Granted 

USA Granted 

Pana-28 i U::,A Grantei.1 
: I 

I l 

US7269774 

I 
+--US7385934 

j 

I 
US71l412J 

9/11/20ff7 

i. i 
t j 
i fs /·1n 1'1/1<}f<. l 

v/. v/ Lv< ,..; i 

Data receiving USl0/484951 1/2.8/2004 

' 
i,,. 

transmitting apparatus 
and rettansrnission ' 

apparatus, data 

request method 

apparatus and transfer 1 1 

rate decision method ! ! 

1 ···········-·········-------~J ___ _l ____ I 9/26/2006 I Rate matching device / USl0/478139 ! 11/2.0/2003 i 
i and rate rnatching i ! i 

. ,' _Jmethod-- _J _ , .. -_ l_,c, .~·~ 
Granted lJS716Z205 1/9/2001 i lest apparatus, moti:le l USJJ1/6J.L~8:1 , !/.::,120D3 

i,',,.! t < ·' .• • ~ f 

:·· Pan;,i-29 ; US~;: 

~--------....... . 
. ·····-~-------------, --·------·------··················-- _I :::~:::~;tratus._

1

1 - J .~ 
i Grant;:<d US77467£.i2 , 6/29/2010 fo:msmitting apparatus US:10/534987 l 5/16/2005 j Pana-30 ! USA 
' ,i, . ~ : 

'i · t · , I , · ! I ana ransm,tt!ng , , 

Pa11a::;1···>··lJ_S_A_----+-1-G-.r-a_n_te-d US769314G m•thod -·-· _____ ..l_ __ ~l--
1 

!·----+------
! Ps1mi··32 USA i,,, Grant,;:d ' US72.99027 11/20/2007 filimo receiver and I US10/S3S010 i S/23/200S 

,

1,,1 ' ' rnirno ric:ception i i 

1 ! method for seiection of ;,[ !,,.! 

I rnirr10 separation and 

'''

1,,,,,,,,,,.'· cha n ne! v arl atl on , cornpensation 1 
! 
I 
I 
I 
I 
I 
.] 
t 
I 

------···--·······-·----,- -----+------- i l 
Pana--32 i USA Lapsed ! US20080020802 i 1/2,1/2008 I VJireless receiver and 11859550 i 9/21f2Qrn i 

1,,. 

1 
/ i,,! . . '· , ! v1.lirdess reception \ · ··-' v' :,',,.' 

! l I i method I 

__ . ____________________ j ________ _. __ _._._. ... _l ................................. 1 ................ _1 ....................... -........ --··-··-·-·-------------------·~~ ................. I ____ ······················----··' 
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j Pana-33 USA Pending I l/S2007025S993 

I 
I 
! 

I 

11/1/2007 Autornatk 

retransrnission request 
r.ontroi :::ystem and 

retransniission method 
in memo-ofdm svstern 

:US7S01.5 3/30/20071 

j 
: 

1 Pano 33tA - ·-La---p-s-ed 

f Lapsi;;d 

-1lls2012oz302s1 

···-, US2m.2D263250 

i 

9/13/2012 Retransmission 
r-nethod: c:nd 
transmitter 

. ··1ii·,-1-8_9_s __ 6·······--.----s---/-23/iOJT l 
! 

I 
----------------------------->. -----··············---------·········---'---

1" 11°/?"' 2 Retransmission 13532S76 fi/25/20:l.2 Pana-33 

Pana-33 

Pana-34 

Pana--35 

US,4 
j 

I 
i 

USA lapsed US20120287T75 

. V/ o, -\..1.t : ,,! 

method, transmitter .. 

H/15/2012 

and cornrnunication I 
svsten 

retr,m~;mission req 

control system and 

retransrnlssion method 

in mimo-ofdrn sv 

i 
j 
: 
l 

13554748 7/2.0/2012 

' +'------
USA 1 Granted US7251469 ............ 7 /31/2007 ] Cdma tr~:;~;srriitting - l U51.0/S22980 2/2/2005 

i apparatus and cdma I 
'.t ( d :,: i transrnltting metno,._ 1 

:,',,, f 

I 
·:--0----------+---------->-------~------·-·························------l----------------------------······· ................................ . 

Granted US77647tl 7/27/2010 Cdma transmission I USll/767124 i 5/2.2/2007 
apparatus and cdma I 
transmission method I 

I 

USA 

12./27/20:U Ciassifying--synthesizing US11/574636 9/5)200~:·····__J1 
I l , transmission method 
I . of rnuiti-user fredb;ick I j 

USA Granted USB086270 

I inforrnation at base ! i ] 

I L J__ _ J _l:·:__ L ___ J I 
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: 
l Pana-36 USA Granted ' US7848439 12/7/2010 USJJ./719611 11/18/2005 

I , I 
: 

_________ J 
1 

·----------l·-------~---------------- i 

Communicatinn 

apparatus1 

cornmunlcation 
system, and 
communicatkm 
p·,,=>Hind 

]'·,,,,,,,,, Effid;;;nt rise over 
USA 

i 

>····-----+----
! Pana-39 US/\ 

' US8175604 ! 
' ' 
! 
! 
i 
i 

1 5 lo {')<>·1-i 
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ASSlGNJvlENT_FOR_SECUR1TY 

\VHEREAS, Invnitergy~ Inc. (the "_Asshamr") holds aU right, title and 
interest in the letter patents, design patents a.nd utility patems listed on the annexed 
Schedule .1, \vhich pau~nts are issued or appb~d for (the 1'Patents" }; 

WHEREAS, the A.ssignor has entered into a Secured Promissory Note, 
dated as of Dcccrnbcr 19, 2013 (as arncnde<( restated or othcrvvise modified :from frnc to 
time the ;is_~Q,JI~iU!rn.mi~~QJ.):--1~:lQt~"), in favor of Jnseph Beyers (the "L1Ji;dgD~s{); 

WHEREAS, pursuant to the Secured Prornissory Note, the Assignor has 
assigned to the Assignee and granted to the Assignee a first p.rfority §ecm:hy interest in 
all 6ght, title and interest of the Assignor in, to and under the Patents and the applications 
and registrations thereof and all proceeds thereof: tncludi.ng, ,,;vithout l.irn.itation, any a.nd 
all causes of action which rnay exist by reason of infringE>ment thereof and any and all 
damages arising frorn past, present and foture violations thereof (the !!CoUateral"}, to 
secure the payrnent, performan.ce and. observance of the "QhLlg<1bQJl~" ( as defined in 
"Section 2. Secured Obligation"' in the Secured Promissory Note); 

NOW, THEREFORE, fr:ir good and valuable consideration, the receipt and 
sufl.iciencv of\.vhich are herebv ackno'<-'vledged, the A.ssi2"nor does herebv oledge, convev, ... •• .. _. • .,L., ,. ...: ..__. •' •' 
,.., j1 rs..1oi--,. tr,- ·..-.~-C6...-' ,3. .. -j_ ···:..-i ,-.,.- · ~ - t J1. .. -, '\·..,-,> r- · .c:. n .... j n· ·· -. ·.' t· .... th-:, '\ .. -~~.--"'!_,~,:,,, .-,. ~-.:; ~"t ve :, a,'s,,,5!1, .><.lhSl'-"·' ,.tlt :-,,;.,, u,el UH O .,.tt; ,;- ·"':-ng,t1e'-· nt1t 5 1ai,ts .(.>, ,,. r.S~J_g,uf:,;:, (>, .l"x~S 

pdority security intt!rest in the Collateral to secure the prn:mpt payment, perfbrmance 
and for the benefit of the Buyers observance of the Obligations 
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IN WITNESS \VHER.EOC the Assignor has caused. this Assignrnent to be 
dulv executed bv its officer thereunto dulv authorized as of fanuarv 24, 2014. ~· ... .,., .~' 
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!nv-21. i USA Granted US7792.084 9/7(2010 Mimo antenna I US11,t,::>92?)8l? 8i28/2007 l 

ln\1·23 

lrw-2.5 

: ~ . . t 

i apparatus controUing l 
: l i number of ,;treams and l 

1

1 modulation and ! 

'

. ·:,: 

j demodulation method , 

i 
j l . : 

11/22/2011 ·I,.· ii-:~ !-c;,:;;~~i:e<l .............. ·(is·g·oGli:i:ii .. 
1, communication ba,;e ' 

station apparatus and . 
' wireless j 

I 
USP, I 

Granted I US81]0332 

I 

9/18/2012 

comrrnmication 1 
I 

rnethod in rnu}bcarrier t 

I 
I 

comrnunkatlon 

\i\lireless 
cornrnunication base 

station devke and 
wireless 

f 

us 1:1/997841 8/4/2006 

U512/377373 10/12/1007 

l communication 

I method I 

··;~~~;~26~- [ lJS:A· .. ·----··1··(3; ;:;;:;t~~;·----------i--Lisss-a-is1i"""""""""""" ,,.,I -1-2 ..... , /-i-.._-1 ... -'.).-/_2_0_:l_-::_{ _, f{adio--c~;;·;;~;;~i-~a-t_i_C_! ,.-l --+-u-s-· 1_:.._\_/5-.. -9-0-~->,Li-. _l_,__;;s ___ ,-t __ -.)_1_/_2._012 

I 
11

1 ! ! basf station apparatus 
, and radio 

! I cornmunication 
j method 

'--------- ___ ,__ ___ _ ! ' ' ' 
6/.iliooz i Radio rnrnrm.micat1on 

I 

US09/424343 [ V./5/1999 !i Pana-01 USA Granted US6400929 
device and method of · 

[ j 

I I 
I l 
: 1 ~----············-~----------------------······------~ ~----------------------"----·-····--···········------~ L--------~------'-·····--

contrc,liing 
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USA Granted U56381.445 

-------- ----------------------t--------···· ················------------
P.ina-01 USA Granted US6366763 

( 

I -- I 
i 
l 

' ' 

4/30/2002 

i 

I 

Radio cornmunkation 
device and rnethod of 
c:ontrn!ling 
transrnlsslon rate 

4/2/2002 ! Radio cnrnmlm1cat1on 

US09/648742 8/2.8/2000 

I 

I 
'i·s,~n/5~-,,i:;c i, ,,,,--.-,-·'"'f1""1 i, L .... \).7 z1-.~J .... t; 0/l.O/LlJv't, 

i : 
I 1 

I i 
( t 

I -- . . .. J __ J ______ __,. _____ _ 
Fan;;i--01 USA ! Granted US6370359 4/9/2002 

I r~~~;~i:::~:d of 

I ! 

-------------+---------;----

R~idio mrnmunication 
devke and method of 
rnntro!!ing 

t.ransn1ission rate 

L/509/648757 8/28/2000 

---
Pana-{}1 USA Granted US6487i}J4 

USi\ i Granted i US6597894 
i j 

1 

l 

I --·-········:····---------------
:ll/25/2002 Radio cornmunication 

device and method of 
contrd!lng 
transrrdssion rate 

US09/649003 

' 

I 
I 
! 

-------1 
8/28/2000 

l f 

I 
7/22/2003 Radio comrnunication US09/649006T8/28/2000 l 

controlling 
transmission rnte 
device and rnethod of ;'',,,.!',,,,',,, 

US6505035 ---------.1:,··1)7/2003 I-~·d~~ '~"''.""'.'icalfon--i USl0/052261 i-1/23/2002 

1 
,,ppi1, at,b c1.na \ 1 

! I trnnsn11ssion rate I i 

I 
1 

! . ..,,,-..--------!---·--- ------------------
! Pan;:,--01 ! US1\ Granted 

[_ I 
. , f f ' ' I i i contro met 10a ! i 

1. Gr;;mte-d---+-tis.&973289 ···········+ 12/6/2005 6a communication ...... j .. US10I057S9i :-1/29/2002 I F'ana-01 USA. 

! l , i device and rnethod of i , j' · -

l :,! t : : 1 
1 

I < I 
1 

:~,~~;:::~~on rate I _______ I L_ L _J~···----------------------~------ '-----····-· --------------------·····---- ---------------------···· : 
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8/26/2fKJ3 Radio communication I US10./D83553 2/27/2002 ! 

! apparatus and '',,,,!:::. I 
f _::~:?:~?~::,e I 

: transrnisslon rate 

1,,,i : i 

! t 

10/2.1/2GD31
1 

-A})l~aratl~S~-Jn_d ;;~thol"i usoci/s"so:i~i'i' li,_8_/._1_0_-/2-.-0-00 
for iroage,Nrnce ; 

! transmission l , 

----'-I______ ~~---···----------- I ................... -~----+'---
11/2/2004 j Decoding rrnithod and\Ll510/182270 : 7/25/2002 

i communication I ' 
i terminal apparatus I i 
i I 

.................... __ ......... ~--------------------J---.. -------1 
Decoding apparatus : 10901380 \ 7/29/2004 : 

: { : 

I I 

Pana-01 Granted US6611676 

l 

- Pana 01 J ----! Granted -rus7636551. rlSA I i 

I I I 

-Pana-02 ~JSA - : Granted-1 US6637001--, : 

I I I 

i-- P;;m;-:-oj---- -US,1:\. 1· Granted r,. US6BB323 
i 
: ' i : 
I ! l : 
.................... --1____ ............ _ ....................... _ .. ~L ....... .. ........ ! 
I Panii··03 I USA lapsed l US200500024 Tl i 1./5/2005 

and decoding rnethod 

Appa-ratus ~;~~i-n;eth;d---+ USl0/2 212£;~; .. -i .. 9/io:tzom2 .. l 1 
: . 
I for decoding I 

ri:;;;na-04. USA ....... lG;::,!t~t;;.d ·- t l%G4(l428 9/5/2005 1:\ppar.:-~t-u-,~-, _a_n_d-ir;~it;~;j .... "ijsio-/-79 -i~;37 i 3/8/2004 I 

PaOa~o. i u~- I Grant~d _[ u~6~221s~-----'--~-i-/_2_6_/_2_~:::~~dmethod/usio/793J6613/8t2004 i 
i for decoding ! l ! 

!, : . t • 

·---~--un••••••••••Y••••••••-----u•uu••••••••••••,l•nn----- ,.,.,..,,),.,.,.,.,., i ......... L=- h ~ ,~""""":"-"l 
P;;ina-04 US/'; i Lapsed I US20050219071. 10/5/2005 , Apparatus and ffiethod 11134448 , ':::I/ t-::.·t LOOS l 

i .,1. ,1 lf d rf l - . l 

J ................. -~--............... i ... __ .......................... L_ ..................... _ .... J ____ 0_' e~:·~--~~~g I _________ J 

Pana-O· USf:734810 u 5/11/2004 
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Pana--05 

Pana--06 

Pana-07 

Pana-08 

Pana--10 

USA 

USA 

USA 

Granted U56069884 5/3D/20GO Method of 
communication 
betwei;:n a b;.is1:, station 
and ,J plurality of 
mobile unit 
communication 
apparatus, a basE~ 

station, and rnobde 

unit cw11municafo.m 

· apparatus 

USOB/937005 9/24/1997 

I I 

G;.,:;;;;:;-········r,JS6mo04 -19/12/2000 l ;~~i:~i;~~;nmobile : US09/068S41 S/13/19981 

lapsed 

1 ; with error correctlng 
function 

___________________________________________________ l ____________________________________ l_ ________________ _j 

10/21/2003 Cdma radio US09/35902D i,_1 7/22/1999 1 

communicatfon system 

usin_g chip interieavirig i - I 
US20040048578 3/ii}2oo~T-· Cdrna rndi;-·········----··············· ···104-19089·········1,,,_··:i}ii/2003·· 

transrnission 
apparatus, cdma radb 
reception apparatus, 
and cdma radio 
cornmunication 
method 

; 

\ I 
/ ·:,,!· 

!: 

I 
- ----------------- ·-----'-·------ ••••---------------•••••ssHnnunLLLLL . ••••••••--}- ••nnnunnnnnuouu-•-------------:-------,(\i -- ,f(\~"'- -"'t'.l: •l •-:c-:f--------

USi\ JGra,~--t-e_a_'. __ -+--u-,-S&404T?8 ······:··6/1:1/2.002 --Hadio con1rnunicat;on·····+·uso9j15960)-- .. 9/)4/-!9q8 

1 Gcanted USSb28G3[> 9/SCi>Ji/'ffiJ003Z

1 

I :~:;::.7.:r~ I USu)/uoOo8 j! 4/13/1998 

: . \ , ~ ' 

·-··········-------------'······"-~-----"--------------·········.,'··-- _____________________ .....,I I apparatus __ L L j 
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Pana·-11 Granted US66115D9 8/26/2003 Cdrna/tdd mobile 
comrnunication systern 

1 and method 

US09/264826 

I

! ! 
1 

i I ! Pa;;~:i:1-11• l!SA··· .. ·······!··G·;-.a-n_t_e_c_, ......... -f..lJ·s·-~-S-8_0_7_:__lf_D:;-2-······ ...... ! ... 1!5TisiiiJi:i~1··r··{~.drn:a/tcld·~~~obile ·r USlO/J.66268 

I I I · · I ~~::~~~~tion system I 

......... ,1 Granted ' US6973D65·············· --~i--2-./-.6-/_2_u_'O-::i-.. --->····c:~i;~;·a7t~:i<(;r,~1bile 1 

i I.I cornrnunic;;ition svstern 
· and method 
i:'. ·i 

t 

! I I I 

US10/419T-l3 lJSi\ 

3/9/1999 

I 
I 

I 
6/1JJ5iio1 

------f 

4/22/2003 

---LLLLL•••••••••••••••••••• OOLLOLOLTTT~~-- ·----------,----

I Pana-12 

~ ..... ._ __________ _ 

i F'ana-12 

Granted 
communlcation systern 
ami rnet.hod 

+-l-J_S_l°\----+--(-:ii--a~ -l-u5i::iiii894-- j 7 / 1fJ[iijQ4····· ··eom munication 

i i termim! apparatus and 

1 
i 
f 

! ---------------------·;-· ......................... -<-.---------' 
U5.4 i Granted US76.S6844 

: 

.! ?. ' t)ase statwn ao. u.-aratus 

apparatus and radio 
reception .. 1pparatus in 
a cdma comrnunication 
systern 

USW/885584 

I 
I 

I 
j US09/606905 

I , I 

7/8/2004 

6/30/2000 

! 

! 
I : 
! 
i 

-LLLLLLLL•••••••••••••••••••••l 

,-- 1' ...... - ·- ~ l 

I ! 
··r;;;;~;a:::e2····1 .. ;J-SA Granted U584373i6··-·-·--r~s·_-/-/~-l-/_2._C_d_.3 __ .,._R_a_d_i_o_t_.r_a_n_:c_,m_.-,i-s-s-io-.-n--····11, .. lJS12/£i,:U1T7 I, 12/17/2009 

1, [ apparatus and radio 1 ! 
reo::r.,Jl:!on appar,,tus in I ! 

l,,,':::,l I , a cdrna cornrnunicat~on i l 

':1;11. ! systern ' 

I ' I 
~----'----...L...... ____ .,___ _____ _j__ ____ .L__ ________ _J_ _____ L__ ___________ ~ 
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I US6339335 

\ i 
! 1 cornrrnJnh:ation 

+------l _____ J,··:_,·;·_-;4·-_.,;::,·1J06 method I 
Granted ! US:7072416 ', , _,. ------·:- Transmitting/receiving----(L;:~~i:iii?s~iis"sg ll, 

J ,i 1,,,,,,,,,.· devke andl Iii !:,:, 

transmitting/receivini?; 
I , method 
i 

Pana-B \ USA 

I 
I 

Pana-1-4 USA 

Granted 1/4/2005 Radio cornrnunk:atlon US09/ 6D5862 6/29/2000 
apparatus and radio 

6/29/2000 

r a na -1~i--Tu"s:;: Granted 

:. 

I 

:
:,t p 1-

,:..is7760--8-1_5 __ ___,_7_/_2_0_/2010 -.,.I, --~lp~ratus and method us 11faiii605·--:·-s-/_1_1_/_2_0_0_6_, 

·-----,-----------------~---- - J_ I transmission/,~cep::n j-·-----f.-------
Granted l US6868056 ·:'::,: 3/15/2.00S Apparatus and method ' US09/6350% 8/9/2000 . ana-: '.? USA 

USA Granted 

'.

1

; for ofdrn 
communication 

----.i:,,,,.·-9Tii,/ioos -·- ... i;~;t~;:fe;~rlces-igrial US09/936727 l 9/17/200:L 
cance!ing apparatus ' I 

am, :rn:e erence signai 

US6:Vi-4.208 

' .. rf . ! Ii :,,',,,,.I, Ii 

! canceling method 
l l ! 

i I I I I 
~P;na-171 iJSA i Granted IUS67819)J 

1
18/24/2004 ~~;~~~~~::~l~~;e -iuso9/53888B 3/30/70"°1 

power control I I,,· 

----:,...\ l=lS~ .;ll---1~-r--a--;::·t·e---a- S~,;-1---4':> <,;;gs_ J ·1--2/_;-,1"j_~1.--11_·-. c __ _,__c.o~r"Y. ,. r". ; ;1,::i1~;;·t·i~;-r·;-----'-- I Pana-18 - " -'-' ~ , __ u '-' ""'"'-~ ,~ , U~S!=)9/889919···r··:i/25/2.00l-----.,i 
' 

1
.i terrninai; base station 

l l 
system., and method of l,i !,. 

1

1 
contrn!iing 
transmission pov,ier i ! 

I I I 
!,, . ' 

i :: i t I 
Grar1te~i····---- --~L-1_S_6_f_,4_7828 ........ , ... i7z~5Ti"aos ! -B~~~-~tatim1··~-p-p-aratZis----1,·---cis10/069484 i 2/27/20D2 l,,,,: 

j
\ 21nd r,,:dio 

! I cmmnunkation i 

---------------------~j____________l_ ----~-t __ ::.e_t_h_o_~ - I 

i 

I 
i USA 

I 

I I 
l ! 
j _. ... u. -------- _L-------~ 

! 

I 
1 Pana-19 

j 
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l ' • " Base st:1tion ;:ipparatus , U510/79373B 3/8/2004 
and radio I 

•

• !! cmnmunication ! 

Pana~19 USA Granted U5738632.1 G/10/2008 

n·,ethod 

------------------------ ---------------~-----~- ....... ······················· f ································ ··-~ !- ------+---
p;,1na<20 USA Granted US72661:L8 9/4/2007 \ Packet receiving · USJG/143989 5/14/2002 i 

I apparatus and packet I_ I 
! transrnlsslon rnethod ! l 

,------,-------i- __ I I I 
Granted I US7B3379 11/7/2006 \IVirefess t usrn/1.81349 f 7/17/2002 USA 

USA 

Pana-23 USA 

, communication l i 

I svstern, and base l,;

1
:.;::

1

· I,',,,. 

1, station apparatus and 
communication 

j 
!,, t~rrnina! E1p1:,;~ratus j 

accomrmxbted in thi,; I 
I 

svstern 

--------------------------------~--

I 
I 
I 
I 
I 
I 
I 
I 
I 

Gr a ntBd ! US7392019 6/24/2008 \Anrefess bai:e station USll/053837 2/10/2.005 

!,,,.: apparatus and wireless 
communication 

: rnethod 
: : 
: 
1 

US73:i9-949------------·-1---3/4,hD081,1:: Arq trnnsrnissirn, and I!:,,.' US10/22i9:39--,.r',,,,.--sii9}2:DOZ 
receptkin rr,ethods and 

' an_ naratus 1 ,Vj'-'" : 

: •• :l t i 
- US.A ___ ----TG~;;-nt-t>-.d----t.-l-JS_7_-:_,l_1_2 __ (_C_~_-s ___ _,__4_1)2tJ/2t:iio l Tr3nsrnission/receptior, 1 US10/487S7ll. i 2/25/200i) ~ 

--------------------------+-----J!:~::~;,~;,.=-I __ I ! 

1" /'' /)lY'ln r s-hod: i'. ,:, ··r<>--it' . i 'ic-1n t,5,J4~-, I 'I') !"<(lO'"' _,l.._, l.., ~ _<..,,'.'.t ! - l. ,_ .d,H:::, (.,'-''' . .ion i ,);:;_Vi'--·-'- . ~! ! I l ,,.1 Lv ) 

i ,.,,.;,-.:ir··'-· '"' ,.,..~s"' "tat',1·· ' 
' -,:.,}}.. ~· ~-' d: Lt .... ,~ U<.1. -... '.:t • XL C ~ :,:',,. 

apparatus, and radio 
con,municatton 

________________________ l_ _____ ~c------------~-

Pana-25 I USA US7460502 

rnethod 1 

[_ _______________________ !___________________________ _ __ , ______________________________ __!_ _____________________ ! 11 
------ ---------· -,------------------------ - --------·-······ 

I 
______ L _________________ _J 
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Pana--26 liS.A Granted 

! 
i 

US7269774 9/11/2007 Data receiving 
apparatus, data 
transmitting apparatus 
and retransmission 
request method 

US1.0/48495:l 1{78/7004 I! . ,, . . I 

j 

>---"-----~----~---------------------------+----------------------------':-------< 
[ 

---------------------------1 

USJ.0/476345 11/6/2003 \ Pana--27 USA ! Granted i US7385934 
t : 

i 
: 

I 
l 

Granted US7114121 

I 
US7152.205 

I 
---',..------------·····----------J- --------------------------------

IJSA Grnntcd I US774676Z 

USA I (i;;;;;i~d 

I 

057593140 

6/10/2008 Radio communication 

apparatus and transfer 

9/26/2006 .... R~t;;1~t~11i;_g_ d. ;~~i~~ _ _ u ~:, _._ ... _ - _ I
. ·· ······ i,',,,,, .. ·.:;s 1·0,,14~,, 01~0 t11,,h .. " .. . ,,h .• oo?. 

and rate matching 
i method 
I ,1 1 i 

1/9/2007 ....... 1.T~~t--~pp;-~atus, mobile USl0/612.289 ., .. 7/3/2003 ....... \ 
1 t<::rrninai apparatus, · 

test rnethod 

6/29/2010 
and h'ansrn itting 
method 

----------------------------'-------- -------····-------
4/6/2010 Cdma transrnitting 

;;ipparatus and cdrna 

reu?1ving app;;iratus 

VSJ0/527199 i-3/10/2005 .1 

i -----+-~--------------l---------······-------1-------------------------'-- ------------- ---------------
USA ! Granted I US?.299027 11/20/2007 t"r~nJ-32 

I ! 
Mimo receiver and 
rnirno reception 

us10/s36010-- ---s7iiiioos· .... i 

I I , method for se!ecbon of 

I 
rnin10 se·paration and 
chc1nne! variation i i i_ ! f I 

i , corno .. ensation 

I I ....... _________________ ···------;..: ----------·----........ , .... ___ ---------.. ·-·---------+-- .... -........ ;------- .-----
Pana-32 USA : Lapsed i US20080020802 1/24/2008 , \A.llreiess reodv,~;r and 

f , wireless recept!on 
I method 

........... , _______ ,]. ··-

I 
' ! ! 

! --·~---··L ......... ___________ l_~------------'· --······ .. ····· 

I 

I 
~~~-~--····················-· '----------------------------~ 

118S9550 ' ,~ 1" 1 l?C'C.., ' I '::Jt <. ., -- })/ i 

I i 
l : 

--~' --~-~---················----1 ________________ "_____ : 
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Pana-33 USA Pending US20070255993 11/1/2007 Automatic 
ion request 

,stem and 
lssion rnethod 

fdm S?Stern 

11575015 ! 

f-P,Oa-33 ___ -USA ---'. Lapsed -- U5'01202302S7 -! -9/13/2012 --J Retransmission ~ ------t,.:, 134789~9_6 __ J5h3/i<"-.11_2 ___ i 

l, ,, .... , .. , ... :1 __ __ I: .... -•- - I I - - ;;~~;~::: • 
Pana-;:;::- I USA [ Lapsi:;d ...... [ vsi;ii202632SO ! 1D/:l.8/Z012 i . : --··--;--·;·---- : 

!,',,,,,' \:::1 :',,,I :~;~,~:~~:ir~~:~,itter, I! 13532.576 6., 251 2012 1:,11:1. I mid communication 
system 

j l :',,.·· : t 

1,Pana-33 USA i L·pced i l 'S7'>1<0>0 7775_'_ 11 '1' 12e10 / Autofnctic -----------11 ~c;s;474g -ii 7 h·o/2012. ..... 
i i d •:.,.. 

1

i:: ' , .. >..,.a.,:. <-w. • i,',,,i / -•/ .. ,_..._ retransrnbsion reque,;.i: 

contro! system and !. 

retransmission method 
i 1, 

j in mirno-ofdm system I 

I I I 
1 

Granted- (usnol469 r 7/31/2DO"f ___ i __ Cdrno trar,smiWng USl0/522980 2/2/2005 - \.!, 

: : app;;)rntu,; and cdrna 

! , i trnnsrnitbng method 

-!lli77h47ll I 7iu/201u~ Cdma tr;;nsm,,~s-i~o-n_l __ -;l._liS1i/767i"24 6/22/20071 
t ' ... ~ • I ! apparatus ;mu coma 

i transmission method 

I I 

Pana:-.34 USA 

Pana-34 , 

I 
US/)._ Granted 

i 
----- ----------·-··········1············-·- ----------·····-------- >-----~-------------:_ _____________________ .......... : 
12/27/2.011 i Classifying-synthesizing US11/S746J6 9/5/2005 USA Grant€d US8086270 

i 
I Pana-35 

rnission method 

I i ti-user feedback 

rnation at base l 
i 

--- I ------
t.ion 

1 

l•••••••-••••-•••--••i ______ .. L ••••••••••••••••••••••••••••••••• l ......... _ .. 
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US.A Gr~mted US7348439 12/7/2010 Communkation 

systern, and 

' 
i I 
[ I 
: 1 
1 , wrnrnunication 

l ...... ___________ _ ____ ,__(_',r_a_1_1_t~ l,-·uss1is·s·o4··············l,· ... 578 .. / .. 2oi2 ------1,.-;;:~:, rise over 
j Pana~37 USA . 
' t l h ) i \ ~ i ! 1 j t ernBi ,rot,1 contra, 

apparatus, 
cornrnunlcation I 

1 

i 
! 

_________ ! 
' 

' i 
,,i I ' 

during soft handovr~r 

I 
I 

12./28/2010 !v1u!ti·~1ntenna 

US11/71%11 11/18/20051 

i 

I 
! 
[ 

. l 

US10/S88073 l 8/3l/200S I 

, I 

USll/813650 1/10/2006 [-;;;;;;;;_;a I us..--\Granted i lJS7860134 

i I ! communication ! 

I 1

1 

:;
1
::;~! and multi- I. 

1

1 

communicaton 
! , ,)pparatus I I 

I i;;n~;~ig···hJ·SA--·--··-+-c-~-r-a_n_t_e_a_" ---f!-U .. iS-8073C---J-7_0_, ___ ;__:_L_2_/_6_/2:0:U····+· Mu]h-pi!.ol:. :,<ene-ration ·····1 ·usn/DS2944 +· JJ/22/2006 ··i 
I I ! ' l - ~, i - i - - i 

1 1 ! !, method and detection :, J' :, 

I I,,,,. I I :::~~:~/n mu!ti· \ I \ 
I, J cornmunic;:ition system I 

: l .,1:,,.: I I 
I I __________ ! I 

::~O= i us~---rffiCt~ 1491~~ - 8/21/2012 ;:~~:~:::;ceiv,~: ! =V909425 3/3/20~ j 

:'

!,. PanaAl USA ',,!, GrJnted 

11 

US8576784 '· S/7/2009 , L'.;!ink.re,s~u.rce , ,. ,I, US12/:1S2592 11/2/2006 _1,. 

ahocatron ff! a rriorn!e 

i i 1 , I cornmurncation svstem 

I I I I ' 
b42 ·-iiSAjii:;;;,~icd I uS8218621 l 7/J0/2012 I Ofdm ,;;;;;~.;;itt,;=r; and i us12/,:t408~.i4 .. f 3/11/2009·····: 
I , 1 , • 1 ' 1 

1 ................... ---------------------·········I .......... .l----------··············· J ......... I ofdm recei~~~. ........... --~ ................ ..! 
Pana-43 USA Granted ' US8249178 I 8/21/2012 Multic~n1er I U512/601804 j 5/2S/2007 J 

1 tn:insrn 1tter and i , 1 

L...... J .......... l. .... ·-------------·······---~'-·········---------·J.:.".""•rrier receiver L... .J _... I 
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Granted US.S5B38S1 12/10/1996 Mobile comrnunication 
apparatus hi"'iving 

multi-codes ailocatlng 
funcUo.n 

US08/272158 

f~-----+-----+--------4--------------------------
Granted US.5873027 2./16/1999 

l 
I 

' I 

Mobfle radio systern 
with control over radio 
wave output if a 
rnaifunction is detected 

US08/761552 

----~-------+--------------<--~-----LLLLLLLLL-+L-LLLLnnn•••---------------------------------------: ................ ,nn~-----+--~ 

USi\ Granted US6336040 1/1/2002 ! fv1obHe radio system ! US09/207662 12/9/1998 
I ! with control over radio i 

, Pana-45 

i I wave output if a i 
I I,,, malfunct.ion is detected 1.

1 

I 

- . {3~~;~~t;rJ----------1,
1 

US5757870 
1

1',. 5/26/1998, i,. Spread spectrum 1

1

i us0ii/5i740il :
1

',,.-ii)]Jf1qgs 
cornrnunication · I . . i synchronizing method 1

1 

! 

I ' and its circuit , I 
,__ ____ _,_ _____ _,_ ___________________ -+---···················-- -------------------------:--------: 

I 
I 

I Pana-46 I USA 

Granted ! U55818869 10/Gi1998 Spread spectrum US08/858146 

l
1 

comrr;unication i 
synchronizing method '·!,,,' 

I and its circuit ! I 

,__!='_· 2-,-n-a---,1--~-,---+-l-J_S_J_\ __ _,__i:_::.;_r_a_P_.t __ ,..-:.,--:l---+-1-J-.S-:6-_.·1-~ i/i5/2Q1 ;;r::i;~;~:(t!::;,~1 USOSWJ0947 i 12/30/1997 

Pana-46 USP, 5/lS/1997 

l I I 
-------------------··· .. '--·-····-····-·· -~!-------~-------------------------------------~---- ---- _J _______________________________ i 
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Pana-47 US/:, Granted US63012.37 

I 

' 10/9/2001 l Cdrna radio rnuh:iph::x 
I 
I 
I : 
! 
! 
I 

transmitting device and 
a r.dma radio multiplex 

I ~ 
i recelv~ng devlce 
I 

l 
i ' 

US09/562921 5/2/2000 

------------------------------------·-·············-L······---······---~------,--~--·················-l ·-d ,. It' ' 1 'JS<Jq-, 'rc-,r-,-,, ;:- {2 i'1n<'~l·) ! t. ma rarno n:1u 1p1ex l , i -/ ::i.,:,L'::3LL .,, .1 ,·o<-< • i 

trans.rnitting device ;:ind j . 1 

a cdma radio multiplex l 1:,(

1

! 

Granted rUS6s20492 3/4/2003 I Pana-47 i USA 

j ! 
I 

receiving device 1 
t 

! 
j j 

I 
l 
I 

: ! 
~- -------------·················-------+----

~USfi37{)J~3-1-___ _,__tl_/_9_/_2._0_02-,,,,··c·d·;;:;~·~~di;··~;:;~;jti·t;i~~····- US09/.S762.50 !,. 
1 
I 

I 

I 

I 

USA 5/24/2000 
j transmitting dev~ce dnd 
; 1, 

i a cdrna radio multiplex 
'l t 

f"E:ceiving device i 

1--------+------+--------l····························· J .............. - J ____ I 
Par:a-47 US;'\ Granted US6S8408B 6/2.4/20!}3 Cdma radio mu!tipk,x US09/82S993 I 4/5/2001 i 

J

1111111111

'· transmitting device and 
cdrna racJio multiplex 
receiving device 

Pana--4 7 USA I Granted US6549526 j 4/15/2003 ' Cdrna radio rrH..i!tipltx ! USD9/8Z6DD5 I' 4/S/2.001 
I l transrn~tting device and I 
i i, ...l !, 
1 a curna multiplex 
I ! i I I i receiving device ! l 
I i I I 

I i I I 
P);)a-~4-7-' l-.i--S-·A-·~---~--,-1-c--:i-ra-n-te---d---j US7136367 ~11/JA/2006. Cd~;~;~di~~;~itiPi~; +usiii/33591511/3/2003 

I I trcmsmitting device and i l 
! a cdrna rndio multiplex I 

I i'"':= L ___ J 
-----------------------'-------------------·--'-·····················--····--····'----·----··----------
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f ' 

i USRE41444 7/20/2010 ~;~::.:~:i~g:~~:~!e:d I US12/270499 I,,,:,,,:· 11/13/2008 :,,,::',:.'.·,. 
1, a cdma radlo mu!tip!ex . 

! 1 receiving device 

!
I I , i 

j I I I 
. G~;~t~d .. ·······. US6295301 ] 9/ishooi l p:;~·~~d~.g~ne;~·t·i~g ...... ·r US09/139325 ! 8/25/1998 

1 
1 apparatus and rnobl!e I 

PBrni-48 USA 

USA Granted 

, I s1;,1stem 
I I radio communication l,li, 

: 1,:,,1 

n;;~a;Jii 1 ·iJSA lG;;~[~d ~['155697384 -!2124,,20-0-.~-: -.\-I -~-..,1-, E-:,._J_)_O_o_' -a-r-10-,-a-.,~-.)-p_a_r_«_ ... -d--i_S_;_....l__.l_S_0_9_/_9 __ '_1_6_7-~8-4---+-7-/_3_D_:.,-/2-.. -0-(_f_l~ 

! l l I i I for caku!ating a state 

f 
· ··p;·;·;::49-"-l-1_$_A __ __,. __ G.~·;·;;t~d--· --- r US6456.563 ............ ;-l-(.-,j-.1_.5_/-,2-:.-D-O-l---l-,-C-a-'r;,;;·~~-;;t;i!e station 1: 

1. and cdma transmission , 
method 

_____________ : _______________________________ : 
US:10/147831 I 3/16/1999 I 

1 i 
I I 

! I 
·-----,------+------·-····--------------..---------················--- --....... ------------+--------

1 9/6/2t102 
I 

U520030!J0747Z 1/9/2003 Cdma mobile station 10235918 

7/1.5/199}] 
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Pana-50 US.A US7535864 5/19/2009 Radio communication 

terminal apparatus and 
radio communication 
base station apparatus 

US11/372152 3i10/2006 

I 
i : 

I 
1 : 

\ 

VvCDM.A USA G~;~~l:;(_1___ US5677929 i 10/14/1997 .Automobile orr-board . USOB/272156 j 7/8/1994 l 
I (pool) 1 ! and/or portable I 
I · l ! telephone system I 

!.11· 01 ! , i l i \ 

1... l ....................................................................................... .!...... -------------------------------.......... -·-- ! -·----.. -._ ......... _l_. ___ .................. , 
! \,~iCL1fv1A I lJSA Granted USRE37420 ! 10/23/2001 Automobile on-board i US09/337403 6/21/1999 ! , j . . . 

1,,,, l~f1oo!) 1,,,. 1.,,,. ~tan1d/,~r portabtk, I 1. 

J .eH-,,pnone sys .f~rn i 
I 

':

i': ·,,.:,, 1 '! 

:-~VCDMAllJSA······--····:··(:i~~~;~t~-~T .. ---------;- USRE39954 ii! 12/25/2007 : AutomobHe on-boa,d 1-U509/88700:.!,,··5/25/200i 1
1

' 

! (poon i i and/or port.)ble 

I m I I telephone system 

;,,~J,IO~=L~l~'r)_1l1A l\\i,: USA !,,,I Granted US6738-64~-s/is/2·004'--B-~se station device and I USl0/069267 j i/is/i.002-----
\ · i method for ·,.!· 

1 

, 07 , , ! l communication I 
I wmMt~I USA ~ ... l.i;p;;;; -us200300876d,,.--5}3/2003-------·1--Comrnu;i~atl-o~ 10322.425 -----ri2]i97:iooi 

(pool) terrninal appar;~tus and · 
........ -... : l ' t t' ' ::;·;. ui , : : nase s_:a ion appar~n:us I : : 

i : !,,,.· l ! 
:--------- --~nn•••••••••:u•HH•••••••••••---: ---••••••••••••••••·--••nnn~ .. uu.. ----. •••• : ----------•·•ssHnnn•••••••+---------· 

WCD1\,1A I l 1C::A ' Gr~i~ted 057,.160880 1 -1..., h t·::,noo ' Cornrrn..Jnfcation US11/341430--t· 1/30/200f5 

~oo!) ' • I .. , , . 1 · ,, ,; . " I :~:'s::~:::;~~,::,:~ I 

t .... wEoiv1i:--1.---lJSA 1'- G~:;;:;t;d ---- ... L .. iCJ·::._;--.,:6.:.,:;L-:;--3 7.,nL'),i2L')10 --· 'r--?-,,,.,~,~,1,,-,;~:::;:lO" ·---------------·:--i--;~-~-;:;-~;1--;-:;:Q0'1 
________________ ___, 

.,,_ ---- .\.._ - <--..- .......... (~t):~:.;_.., ,~~--r..~.-- ~~ j ,.J_ •• ,:. • .,.:..f_,_._)'-1: .. "> •• •.<. 

ft)oo!',i I <·-:sr·r=·1r)" 1 "'n•v-i·-1·--·.c .• ·-1--l 1 
\t le ,I "' "'~·~'~' d .U.~ di U i 
07 i I base station apparatus · 

6/4./2008 
' ! 

L ____ J .. ___________ ./ ............ ____: ______ .. ____ J I 
·-----~········t······------------------------~--

__j 

1 .-,· 
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WCDM,<>, USA Granted U56750590 

09 
! 

I 
I l ............... ··----------------····) .............................. --t----

\b/COIV]A USA I Granted i USG79905-3 

{pool} i l 

7/6/2004 Cornmi..micabon 

terrnin,3! apparatus,. 

lJase station apparatus, 
and radio 
cornrnunkation 
method 

---+-----······················ 
9/28/2QQLj Cornrnunicat~on 

I 

09 
·-------·- I .................... 1, .. . . ··--········--------· ·-- -----------,-----------

\NCDMA. USA Granted U57206587 4/17/2007 Communication 

terminal apparatus 

{pooi) terrnina! apparatus, 
09 base station apparatus-' 

and radio 
cornrnunic:atjon 

rm:<thod 

US10/08%D5 4i1/2002 

US10/32150G 12/1s/2.nm 

t- ·-----,rn·--------------------········; 
' 'JS1" '·-.2- '·--i:, I 1-s '·<3> '20'1' 1 ! , u/::, .. }t)LJ I L.j .l. j vL 

I 

______________________ l._ ------·····························-·--- __ _,_I ____ . ___ I _____ ~________ I ----~-

i~ ·'· {.,. 
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RECEIVING PARTY DATA 

II NEW ASSIGNMENT 

II ASSIGNMENT 

Name 

!Name: IIINVENTERGY, INC. 

!street Address: 1119925 STEVENS CREEK BOULEVARD 

!internal Address: llsu1TE 100 

lcity: llcuPERTINO 

I state/Country: llcALIFORNIA 

!Postal Code: 1195014 

PROPERTY NUMBERS Total: 115 

Property Type 

Patent Number: 6726297 

Patent Number: 8009549 

Patent Number: 8416810 

Patent Number: 7646702 

Patent Number: 8238226 

Patent Number: 7593317 

Patent Number: 7929627 

Patent Number: 7826557 

Patent Number: 7792084 

Patent Number: 8064393 

Patent Number: 8270332 

Patent Number: 8582573 

Patent Number: 6400929 

Patent Number: 6381445 

I II 

Number 

11 

EPASID:PAT2667260 

I 

I 

II Execution Date I 

111212012013 I 

IPR2018-1581 
HTC EX1002, Page 180



Patent Number: 6366763 

Patent Number: 6370359 

Patent Number: 6487394 

Patent Number: 6597894 

Patent Number: 6505035 

Patent Number: 6973289 

Patent Number: 6611676 

Patent Number: 7636551 

Patent Number: 6637001 

Patent Number: 6813323 

Patent Number: 6734810 

Patent Number: 6940428 

Patent Number: 6922159 

Patent Number: 6069884 

Patent Number: 6119004 

Patent Number: 6069924 

Patent Number: 6636723 

Patent Number: 6628630 

Patent Number: 6404778 

Patent Number: 6611509 

Patent Number: 6807162 

Patent Number: 6973065 

Patent Number: 7778224 

Patent Number: 6765894 

Patent Number: 7656844 

Patent Number: 8437316 

Patent Number: 6839335 

Patent Number: 7072416 

Patent Number: 7760815 

Patent Number: 6868056 

Patent Number: 6944208 

Patent Number: 6781973 

Patent Number: 7145886 

Patent Number: 6847828 

Patent Number: 7386321 IPR2018-1581 
HTC EX1002, Page 181



I 17266118 

Patent Number: 7133379 

Patent Number: 7392019 

Patent Number: 7339949 

Patent Number: 7702025 

Patent Number: 7460502 

Patent Number: 7269774 

Patent Number: 7385934 

Patent Number: 7114121 

Patent Number: 7162206 

Patent Number: 7746762 

Patent Number: 7693140 
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CONFIDENTIAL 

Appendix B - Transfer Documents 

Panasonic Corporation, a Japanese corporation having its principal place of business at 1006, 

Oaza Kadoma, Kadoma-shi, Osaka 571-8501, Japan ("Assignor"), hereby irrevocably assigns to 

Inventergy, Inc., a Delaware corporation with a business address at 19925 Stevens Creek Boulevard, 

Suite 100, Cupertino, California 95014, USA ("Assignee"), as of the date set forth below, the entire 

Assignor's right, title, and interest in and to (a) all US patents as listed in Appendix A ("Appendix 

Patents"), and (b) all of their related families, including all counterpart patents and applications in 

any geography or jurisdiction, pending applications and lapsed or otherwise abandoned patents or 

patent applications which: (i) claim priority to the Appendix Patents, (ii) to which the Appendix 

Patents claimed priority ("Priority Patents"), or (iii) which claim priority to the Priority Patents 

(collectively, (a) and (b) are the "Patent Assets"), and any patents or patent applications subject to 

any terminal disclaimer with regard to such patents and/or patent applications, and all causes of 

action, rights, and remedies arising under any such Patent Assets prior to, on or after the Effective 

Date of this Agreement and all claims for damages by reason of past, present or future infringement 

or other unauthorized use of such Patent Assets with the right to sue for and collect such damages. 

Assignor also hereby authorizes the respective patent office of governmental agency in each 

jurisdiction to issue any and all patents or certificates of invention which may be granted upon any 

of the Patent Assets in the name of Assignee, as the assignee to the entire interest therein. 

The terms and conditions of this assignment shall inure to the benefit of Assignee, its 

successors, assigns, and other legal representatives, and shall be binding upon Assignor, its 

successors, assigns, and other legal representatives. 

IN WITNESS WHEREOF, Assignor have caused their duly authorized representatives to 

execute this Assignment. 

ASSIGNOR 

Panasonic Corporation ~ 

By: ~&0~ 

1k / hi Name: uo Terauc 

Title: Authorized Signing Officer 

Date: Dec£mber 20, :i.o/3 
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CONFIDENTIAL 

Appendix A-Appendh Patents 
Subtotal 101 

Internal Family ID Publication Number Patent Status 

lnv-01 US6n6297 Granted 

lnv-03 US8009549 Granted 

lnv-04 US8416810 Granted 

Inv.QB US7646702 Granted 

lnv-08 US8238226 Granted 

lnv-09 US7593317 Granted 

lnv-15 US7929627 Granted 

lnv-16 US7826557 Granted 

lnv-21 US7792084 Granted 

lnv-23 US8064393 Granted 

lnv-26 US20120314645 Pending 

lnv-26 US8270332 Granted 

Pana-01 US6366763 Granted 

Pana-01 US6370359 Granted 

Pana-01 US6381445 Granted 

Pana-01 US6400929 Granted 

Pana-01 US6487394 Granted 

Pana-01 US6505035 Granted 

Pana-01 US6597894 Granted 

Pana-01 US6611676 Granted 

Pana-01 US6973289 Granted 

Pana-01 US7636551 Granted 

Pana-02 US6637001 Granted 

Pana-02 US200S00024n lapsed 

Pana-03 US6813323 Granted 

Pana-03 US20050219071 lapsed 

Pana-04 US6734810 Granted 

Pana-04 US6922159 Granted 

Pan.ot US6940428 Granted 

Pana-OS US6069884 Granted 

Pana-o& US6119004 Granted 

Pana-07 US6069924 Granted 

Pana-OS US20040048578 lapsed 

27 

IPR2018-1581 
HTC EX1002, Page 186



CONFIDENTIAL 

Pana-OS US6636723 Granted 

Pana-09 US6628630 Granted 

Pana-10 us6404ns Granted 

Pana-11 US6611509 Granted 

Pana-11 US6807162 Granted 

Pana-11 US6973065 Granted 

Pana-11 US7778224 Granted 

Pana-12 US6765894 Granted 

Pana-12 US7656844 Granted 

Pana-12 US8437316 Granted 

Pana-13 US6839335 Granted 

Pana-14 057072416 Granted 

Pana-14 US7760815 Granted 

Pana-15 US6868056 Granted 

Pana-16 US6944208 Granted 

Pana-17 US6781973 Granted 

Pana-18 US7145886 Granted 

Pana-19 US6847828 Granted 

Pana-19 US73863Z1 Granted 

Pana-20 US7266118 Granted 

Pana-21 US7133379 Granted 

Pana-22 US6876870 Lapsed 

Pana-22 US7392019 Granted 

Pana-23 US7339949 Granted 

Pana-24 US7702025 Granted 

Pana-25 US7460502 Granted 

Pana-26 US7269n4 Granted 

Pana-27 US7385934 Granted 

Pana-28 US7114121 Granted 

Pana-29 US7162206 Granted 

Pana-30 US7746762 Granted 

Pana-31 US7693140 Granted 

Pana-32 US20080020802 lapsed 

Pana-32 US7299027 Granted 

Pana-33 US20070255993 Pending 

Pana-33 US20U02302S7 lapsed 

28 

IPR2018-1581 
HTC EX1002, Page 187



CONFIDENTIAL 

Pana-33 US2012026325D lapsed 

Pana-33 US20120287775 lapsed 

Pana-34 US7251469 lap5ed 

Pana-34 usn64711 Granted 

Pana-35 US20070254715 Pending 

Pana-35 US8086270 Granted 

Pana-36 US7848439 Granted 

Pana-37 US8175604 Granted 

Pana-38 US7860184 Granted 

Pana-39 US8073070 Granted 

Pana-40 US8249132 Granted 

Pana-41 US20090116434 Pending 

Pana-42 US8218681 Granted 

Pana-43 US8249178 Granted 

Pana-44 US5583851 Granted 

Pana-45 US5873027 Granted 

Pana-45 US6336040 Granted 

Pana-46 US5757870 Granted 

Pana-46 USS818869 Granted 

Pana-46 US7136367 la1)51!d 

Pana-47 US6175558 Granted 

Pana-47 US6301237 Granted 

Pana-47 US6529492 Granted 

Pana-47 US6370131 Granted 

Pana-47 US6584088 Granted 

Pana-47 US6549526 Granted 

Pana-47 USRE41444 Granted 

Pana-48 US6295301 Granted 

Pana-48 US6697384 Granted 

Pana-49 0520030007472 lapsed 

Pana-49 US6466563 Granted 

Pana-SO US7535864 Granted 

Pana-SO US6370134 Granted 

Pana-SO US7035233 Granted 

WCDMA (pool) 01 US56n929 lapsed 

WCOMA (pool) 01 USRE37420 Granted 

29 
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WCOMA (pool) 01 USRE399S4 Granted 

WCDMA (pool) 01 US20030087644 tapsed 

WCOMA (pool) 01 US20060121930 lapsed 

WCDMA (pool) 01 US20080261545 lapsed 

WCDMA (pool) f11 US673B646 Granted 

WCDMA (pool) 07 US7460880 Granted 

WCDMA (pool) 07 usns11u Granted 

WCDMA (pool) 09 US6760590 Granted 

WCDMA (pocl) 09 US6799053 Granted 

WCOMA (pool) 09 US7206587 Granted 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

11/719,611 

52989 7590 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

ISSUE DATE 

12/07/2010 

11/17/2010 

1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

PATENT NO. 

7848439 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

L9289.07161 9253 

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 769 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

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

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

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

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

Xiaoming She, Beijing, CHINA; 
Jifeng Li, Kanagawa, JAPAN; 

IR103 (Rev. 10/09) 
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PART B · FEE(S) TRANSMITTAL 

Complete and send this form, together with 11pplicable fee(s), to: M@il Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571 )-273.2885 

[NSTRUCl'fOJ\'S: This form should be used for trnnsmilling the ISSUE FEE and PUBL!CAT!ON FEE (if required). Blocks 1 through 5 should be completed where 
i1ppropnate. All further correspondi:nce induding the Patent, advance orders and nrniCic,,llion or m:,intrnancc fees will be mailed io the cu1Tc111 correspondence address as 
indicated unle,s corrected be.low or directed otherwlse in Glock I, by (,1) spectfying a new correspondence addrc~~; ~nd/or (b) ind;catmg a separate "FEE ADDRESS" for 
maintenance l"ee notificMions. 

CURR.ENT CORRBSPO®ENCE ADDRESS- CNot1'.; U,c;e Bh.~ck l kir :1ny chm~ge .::i.f :ad<lrcs,,.) 

52989 7590 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

08/04/WtO 

1875 Eye S!rect, N.W., Suite 1200 
Washington, DC 20006 

APPUCAT\ON NO. flL!NO DATE 

No(e.: A certificate of mailing rnn only be used i'or domeslk mailings of I.he 
Fee(s) Tnmsmittal. This certificate cannot be used for any other accompnnymg 
p,ipers. Each add_itional p_ape~. ,uch as ,rn assi~nrnent or formfll drawing, mus1 
have 1(s own ce1T1fl(:a(e oi maihng or tra11sn11ssmn. 

Certificate of Mailing or Trnnsm!ssi<m 
l hereby certify that th\s Fee(s) Tnmsmillal 1s being deposited wi\h ihe United 
Stales Postal Scrvic~ with sufficient postage for first class mail rn an envelope 
addressed to the Mail Stop lSSVE. FEE address above, or heing fo .. csimile 
transmitted lo the US PTO(~ 7 J) 273-2885, on th~ dw, indicated below 

(D.ic) 

FIRST NAMED INVENTOR ATTOR.MEY DOCKET NO. CO"-cT!RMATlON NO. 

11n19,611 05/17/2007 XiaomingShe L9"289,07l6l 

TITLE OF !NVENTfON: COMMUNlCATION APPARATUS, COMMUNlCATtON SYSTEM, A.J'\/D COMMUNICATION METHOD 

APPLN.TYPE SMALL ENTITY iSSUE FEE DUE 

nonprovisional NO $1510 

EXAMlNER ARTl!N!T 

TlMORY, KAl1JR A 26tl 

l. Chunge of correspondence address or indication of "Fee Addr~~s" (::\7 
CFR I 363) 

0 Change of correspondence address (or Change of Correspondence 
Address forn1 PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" IndrcRtion form 
PTO/Sfl/47; Rev 03-02 or more rernnt) atrnched. Use of a Customc1· 
Number is required, 

Pl.J13LICATJON f"EE DU2 PREY. PAID lSSVE FEE TOTAL FE2(S) DUE DATE DUE 

$300 so 
CLASS,SUBCLASS 

375-260000 

2. Pnr printing on the pa(cnc front page, lb 

(l) the n1u:nes of up t() J regi,tered pate,n nttornseys 
or agents OR, alternatively, 

(2) the name of a single i'irrn (having as a memlx:r .1 
regis,ered attocney or agent) and the nmnes of op 10 
2 registered patent anorneys or agents. lf no narn(: is 
listed, no name will be printed. 

$1810 l l/04/2010 

J DICKJNSON_WRIGHTPLLC 

2 

3 

3, /\SS!GNEE NAME Ai'\'D RESfDENCE DATA TO BE PR[NTED ON THE PATENT (print or type) 

PLEASE NOTE: !.Jnless an as~ignee is i.?entified below,_ no assigner. ,dat~ wiH appf:ar Clfl !he patent. If an ,\ssignee is idenril"ied below, the document has been filed for' 
recordat,on as set to.-th tn 37 CFR 3.1 l. Complel'ton o( dns form 1, NO l a rnb,l1\U\c tor h\ing ~n assignment 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STA'm OR COUNTRY) 

PANASONIC CORPORATION OSAKA, JAPAN 

Please check the appropriate assignee category or rntegories (will not be prinled on the patent); IJ lndividuul 129 Corporation or other pr/ville group en1ity O Government 

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

!2li ls sue. Fe.e 
[SI Publication Fee (No small entily discount permined) 

0 A.dv,rnee. Orde, - # of Copies -···- ........ . 

5. Change in Entity Status (from slalllS indicated ahove) 

0 a. Applicanl claims SMALL CNT[TY stalus. Sl,B 37 CFR 1.27. 

4b. Paymenl of Fee(s): (Please first reapply nny previously paid issue foe shown above) 

0 A cheek is enclosed. 

D Paymenl by credit card. Form PT0-2018 is an<1chcct. 

~The Director is hertby authoriwd to charge l.h~ r~q.v\rGd foe(s), any deficiency, or crndil n"y 
overpayment, lo Deposit Accoun1 Number _(J.'f·.!..V..Q,L __ (enclose an "'Xlrit copy Gf this form). 

0 b. Applicant is no longer claiming SMALL i'-:NTJTY s1a1u~. See J7 CFR I .27(g)(2). 

NOTE: The ls~ue Fee and Publicalion !cce (if required) will not be accepted from anyone other 1han I.he applkaot; a registered attorney or agent: or the aViignee or other party in 
rnlerest as shown by lhe records of !he Uni!ed Stales Palen! and Tl"/ldernark Office. 

Authorized Signalure _)James Edward Ledbe_tt_e_r_/ ___ _ Date ___ .,_<J_ct~b_e_r ~8_,_2_0_! 0_. 

Typed or printed name __ James E. Ledbetter ____ .---~ 

This collec1ion of information is required by 37 CFR l .3 l 1. The information is required lo oblilin or retain a benefit by the public which is lo file (and by lhe t:SPTO (o process) 
an application. Confidcntiali1y is governed by 35 u.S,C. l22 and 37 CFR l.14. Thi~ cuHection is estimated to take l2 minutes lo complete, including galhering, preparing. and 
subrmtting t.he compleled application forn1 !o ihc \.'.SPTO. Time will vary depending upon the individual cast• .. Any commen(s on the. amoun, of time you require lo ,·.omelete 
this form and/or sug(l"eslion~ for reduci~g this burd~ri., \h;>i,rl.d be, s,e?\ lo/he Chief l~fo1rna!lon 01'.fi,:;er, US. Patent ap1 Traeemark Office, U.S, Departni~111 of Commer,;e, i'.0. 
Box 1450, Al.exandna, Virginia 22313-1450. DO NO] SLND FhFS OR COMJ>LETED f-ORMS 10 TmS ADDRESS. i-iEND fO: Comnussioner for Parents, P 0. B,,x 1450, 
Alexa11dria, Virgini~ 22313-1450. 
Under dx: Paperwork Reducli()n Act of! 995, no persons are required to respond (o a collection of information unl.1:~,; ii displays a valid 0MB control numtxT. 
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Electronic Patent Application Fee Transmittal 

Application Number: 11719611 

Filing Date: 17-May-2007 

Title of Invention: 
COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND 
COMMUNICATION METHOD 

First Named Inventor/Applicant Name: Xiaoming She 

Filer: James Edward Ledbetter/Jacqueline Black 

Attorney Docket Number: L9289.07161 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 IPR2018-1581 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1810 
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Electronic Acknowledgement Receipt 

EFSID: 8725956 

Application Number: 11719611 

International Application Number: 

Confirmation Number: 9253 

Title of Invention: 
COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND 
COMMUNICATION METHOD 

First Named Inventor/Applicant Name: Xiaoming She 

Customer Number: 52989 

Filer: James Edward Ledbetter 

Filer Authorized By: 

Attorney Docket Number: L9289.07161 

Receipt Date: 28-0CT-2010 

Filing Date: 17-MAY-2007 

Time Stamp: 18:06:44 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1810 

RAM confirmation Number 6454 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) 
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99695 

1 Issue Fee Payment (PT0-85B) FEE.pdf no 1 
2ef54f4d 1092ad3edf1 672cba58d70ab5b2( 

3725 

Warnings: 

Information: 

32492 

2 Fee Worksheet (PT0-875) fee-info.pdf no 2 
183e6c5f7d3a2bfd068da24244e32f26d4dt' 

842b 

Warnings: 

Information: 

Total Files Size (in bytes) 132187 

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 A~~lications 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 A~~lication 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/E0/903 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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 STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

52989 7590 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

08/04/2010 

1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

EXAMINER 

TIM ORY, KABIR A 

ART UNIT PAPER NUMBER 

2611 

DATE MAILED: 08/04/2010 

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

11/719,611 05/17/2007 Xiaoming She L9289.07161 9253 

TITLE OF INVENTION: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

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

nonprovisional NO $1510 $300 $0 $1810 11/04/2010 

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

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

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

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

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

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

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(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) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

52989 7590 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

08/04/2010 

1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

APPLICATION NO. FILING DATE 

11/719,611 05/17/2007 

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. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Xiaoming She L9289.07161 9253 

TITLE OF INVENTION: COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TIMORY, KABIR A 2611 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

375-260000 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 11/04/2010 

2 ______________ _ 

3 ______________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

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

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information 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 US PTO 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 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/719,611 05/17/2007 

52989 7590 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

08/04/2010 

1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

FIRST NAMED INVENTOR 

Xiaoming She 

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

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

L9289.07161 9253 

EXAMINER 

TIM ORY, KABIR A 

ART UNIT PAPER NUMBER 

2611 

DATE MAILED: 08/04/2010 

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

The Patent Term Adjustment to date is 565 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 565 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Notice of Allowability 

Application No. 

11/719,611 
Examiner 

KABIR A. Tl MORY 

Applicant(s) 

SHE ET AL. 
Art Unit 

2611 

-- The MAILING DA TE 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. IZI This communication is responsive to 04/29/2010. 

2. IZ! The allowed claim(s) is/are 2-10, 12 and 13. 

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

a) 18] All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D 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. 0 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. D Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
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Application/Control Number: 11/719,611 

Art Unit: 2611 

DETAILED ACTION 

1. Acknowledgement is made of the amendment received on 04/29/2010. 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

In claims: 

(1) In claim 2, line 10: replace "a" with --the-- between "at" and 

"communicating". 

(2) In claim 8, line 10: replace "a" with --the-- between "at" and 

"communicating". 

(3) In claim 9, line 3: replace "modulation/coding" with --modulation and 

coding-- at the beginning of the line. 
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Page 3 

(4) In claim 9, line 7: replace "modulation/coding" with --modulation and 

coding-- at the beginning of the line. 

(5) In claim 10, line 22: replace "modulation/coding" with --modulation and 

coding-- between "adaptive" and "section". 

(6) In claim 10, line 26: replace "modulation/coding" with --modulation and 

coding-- between "adaptive" and "section". 

(7) In claim 13, line 20: replace "modulation/coding" with --modulation and 

coding-- between "adaptive" and "section". 

(8) In claim 13, line 24: replace "modulation/coding" with --modulation and 

coding-- between "adaptive" and "section". 

Allowable Subject Matter 

3. Claims 2-10, 12-13 are allowed. 

4. The following is a statement of reasons for allowable subject matter: 

The prior art of record, AAPA does not teach or suggest a pattern storage section 

that stores in advance patterns for selecting subbands constituting the subband groups 

wherein the parameter deciding section decides the modulation parameters and the 
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coding parameters per subband group comprised of the subbands selected based on 

the patterns stored in the pattern storage section. 

The prior art of record, AAPA also does not teach or suggest wherein the 

parameter deciding section decides the coding parameters in such a manner that a -

number of information bits obtained by assigning a weight per subband group to a sum 

of the information bits that are able to be assigned to all of the subbands within the 

subband group, is assigned to the subband group. 

5. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Kabir A. Timory whose telephone number is 571-270-

1674. The examiner can normally be reached on 6:30 AM - 3:00 PM Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have 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 
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USPTO Customer Service Representative or access to the automated information 

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

/Kabir A Timory/ 

Examiner, Art Unit 2611 

/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 2611 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 

Inventor: 

Appln. No.: 

Filed: 

For: 

Xiaoming SHE, et al. 

11/719,611 

May 17, 2007 

Art Unit: 2611 

Exr. K. Timory 

Conf. No. 9253 

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, 
AND COMMUNICATION METHOD 

AMENDMENT UNDER 3 7 C.F .R. § 1.111 

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

Sir: 

In response to the non-final rejection dated February 2, 2010, the following amendments 

and remarks are respectfully submitted: 
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IN THE DRAWINGS 

A replacement sheet for FIG. 3B which amends the label "SUBBAND AMC 

PARAMETER 316" to read "SUBBAND AMC PARAMETER 318" is submitted herewith. 
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IN THE CLAIMS 

Please amend the claims to read as follows; 

Listing of Claims 

1. (Cancelled) 

2. (Currently Amended) A communication apparatus comprising: 

a channel estimating section that caffies out a channel estimation per subband; 

a parameter deciding section that decides modulation parameters and coding parameters 

per sub band group comprised of a plurality of the subbands, based on a result of the channel 

estimation per subband; 

a parameter infonnation transmission section that transmits, to a communicating party, 

parameter information indicating the modulation parameters and the coding parameters decided 

at the parameter deciding section; 

a receiving section that receives a signal containing data modulated and encoded on a per 

subband group basis at a communicating party using the modulation parameters and the coding 

parameters of the parameter information transmitted at the parameter information transmission 

section; 

a data obtaining section that demodulates and decodes the received signal received at the 

receiving section on a per subband group basis using the modulation parameters and the coding 

parameters decided at the parameter deciding section, and obtains the data contained in the 

received signal; and 

The communication apparatus of claim 1, further comprising a pattern storage section 

that stores in advance patterns for selecting subbands constituting the subband groups----i-H: 

3 
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advance, wherein the parameter deciding section decides the modulation parameters and the 

coding parameters per sub band group comprised of the sub bands selected based on the patterns 

stored in the pattern storage section. 

3. (Currently Amended) The communication apparatus of claim 2, wherein the parameter 

deciding section decides the modulation parameters and the coding parameters per subband 

group constituted from a pattern, among the patterns~ for selecting a plurality of the sub bands 

neighboring on Q the frequency axis. 

4. (CmTently Amended) The communication apparatus of claim 2, wherein the parameter 

deciding section decides the modulation parameters and the coding parameters per subband 

group constituted from a pattern, among the patterns~ for selecting ,i! the plurality of the subbands 

at predetermined intervals from sub bands arranged on ,i! the frequency axis. 

5. (Currently Amended) The communication apparatus of claim 2, wherein the parameter 

deciding section decides the modulation parameters and the coding parameters per subband 

group constituted from a pattern, among the patterns~ for selecting all of the subbands per 

predetermined time domain. 

6. (Currently Amended) The communication apparatus of claim J [[ 1 ]], wherein the 

parameter deciding section finds the modulation parameters per subband within the subband 

group, and decides [[a]] modulation parameters with a highest classification within the found 

modulation parameters as the modulation parameters for the sub band group. 

4 
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7. (Currently Amended) The communication apparatus of claim 2 [[l]], wherein the 

parameter deciding section decides the coding parameters in such a manner that£ the number of 

information bits that are able to be assigned to all of the sub bands within the subband group is 

assigned to the subband group. 

8. (Currently Amended) A communication apparatus comprising: 

a channel estimating section that carries out a channel estimation per subband; 

a parameter deciding section that decides modulation parameters and coding parameters 

per subband group comprised of a plurality of the sub bands based on a result of the channel 

estimation per subband; 

a parameter information transmission section that transmits to a communicating party, 

parameter information indicating the modulation parameters and the coding parameters decided 

at the parameter deciding section; 

a receiving section that receives a signal containing data modulated and encoded per 

subband group at a communicating party, using the modulation parameters and coding 

parameters of the parameter information transmitted at the parameter information transmission 

section; and 

a data obtaining section that demodulates and decodes the received signal received at the 

receiving section on a per subband group basis, using the modulation parameters and the coding 

parameters decided at the parameter deciding section, and obtains the data contained in the 

received signal; 

5 
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The communication apparatus of claim 1, wherein the parameter deciding section decides the 

coding parameters in such a manner that.§: tBe number of information bits obtained by assigning 

a weight per subband group to.§: tBe sum of the number of information bits that are able to be 

assigned to all of the subbands within the su bband group, is assigned to the su bband group. 

9. (Currently Amended) A base station apparatus that is the are-a communicating party of 

the communication apparatus of claim 2 [[ 1 ]), the base station apparatus comprising an adaptive 

modulating/coding section that modulates and encodes the data in accordance with the 

modulation parameters and the coding parameters of the parameter information transmitted by 

the transmission section, and a data transmission section that transmits the modulated and 

encoded data modulated and encoded subjected to modulation and coding at the adaptive 

modulating/coding section. 

10. (Currently Amended) A communication system comprising a base station apparatus 

transmitting modulated and encoded data and a communication terminal apparatus receiving the 

data, wherein 

the communication terminal apparatus comprises comprising: 

a channel estimating section that carries out~ channel estimation per subband; 

a parameter deciding section that decides modulation parameters and coding 

parameters per subband group comprised of a plurality of the sub bands based on a result of the 

channel estimation per subband results; 
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a parameter information transmission section that transmits parameter information 

indicating that is information for the modulation parameters and the coding parameters decided 

at the parameter deciding section to the base station apparatus; 

a receiving section that receives a received signal containing the data modulated 

and encoded on a per sub band group basis at the base station apparatus using parameters of the 

parameter information transmitted at the parameter information transmission section; and 

a data extracting section that demodulates medulates and decodes the [[a]] 

received signal received at the receiving section on a per subband group basis using the 

modulation parameters and the coding parameters of the parameter information~ and extracts the 

data contained in the received signat, and 

a pattern storage section that stores in advance patterns for selecting subbands 

constituting the subband groups; and 

wherein the base station apparatus comprises~ 

an adaptive modulating/coding section that modulates and encodes the data in 

accordance with the modulation parameters and the coding parameters of the parameter 

information transmitted by the transmission section; and 

a data transmission section that transmits th~ data modulated and encoded at the 

adaptive modulating/coding section: and[[.]] 

the parameter deciding section decides the modulation parameters and the coding 

parameters per subband group comprised of the sub bands selected based on the patterns stored in 

the pattern storage section. 

I 1. (Cancelled) 
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12. (Currently Amended) A communication method comprising: 

a channel estimating step of carrying out a channel estimation per sub band; 

a parameter deciding step of deciding modulation parameters and coding parameters per 

sub band group comprised of a plurality of the subbands, based on a result of the channel 

estimation per su bband; 

a parameter information transmitting step of, at a communication terminal apparatus, 

transmitting parameter information indicating the decided modulation parameters and coding 

parameters; 

an information receiving step of, at a base station apparatus, receiving the parameter 

information transmitted by the communication terminal apparatus; 

a modulating and encoding step of modulating and coding data in accordance with the 

modulation parameters and the coding parameters of the received parameter information; 

a data transmitting step of, at the base station apparatus, transmitting the modulated and 

encoded data; 

a signal receiving step of, at the communication terminal apparatus, receiving a signal 

containing the data transmitted by the base station apparatus; and 

a data extracting step of demodulating modulating and decoding the received signal on a 

per sub band group basis, using the modulation parameters and the coding parameters of the 

parameter information, and extracting data contained in the received ~lfilHli, 

The communication method of claim 11, further comprising storing patterns for selecting 

subbands constituting the subband groups in advance, 
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wherein the parameter deciding step decides the modulation parameters and the coding 

parameters are decided per subband group comprised of the selected sub bands selected based on 

the srerea patterns stored in a storage section for selecting the subbands constituting the subband 

group. 

13. (New) A communication system comprising a base station apparatus transmitting 

modulated and encoded data and a communication terminal apparatus receiving the data, 

wherein: 

the communication terminal apparatus comprises: 

a channel estimating section that carries out a channel estimation per subband; 

a parameter deciding section that decides modulation parameters and coding 

parameters per subband group comprised of a plurality of the sub bands, based on a result of the 

channel estimation per subband; 

a parameter information transmission section that transmits parameter information 

indicating the modulation parameters and the coding parameters decided at the parameter 

deciding section, to the base station apparatus, 

a receiving section that receives a signal containing data modulated and encoded 

on a per sub band group basis at the base station apparatus using parameters of the parameter 

information transmitted at the parameter information transmission section; and 

a data extracting section that demodulates and decodes the received signal 

received at the receiving section on a per subband group basis, using the modulation parameters 

and the coding parameters of the parameter information, and extracts the data contained in the 

received signal, and 
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the base station apparatus comprises: 

an adaptive modulating/coding section that modulates and encodes the data in 

accordance with the modulation parameters and the coding parameters of the parameter 

information transmitted by the transmission section; and 

a data transmission section that transmits the data modulated and encoded at the 

adaptive modulating/coding section; and 

the parameter deciding section decides the coding parameters in such a manner that a 

number of information bits obtained by assigning a weight per sub band group to a sum of 

information bits that are able to be assigned to all of the sub bands within the sub band group, is 

assigned to the subband group. 

10 
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REMARKS 

Reconsideration and allowance of the application are respectfully requested in light of the 

above amendments and the following remarks. 

The Applicants acknowledge with appreciation the indication that claims 2-5, 8 and 12 

are directed to allowable subject matter and would be allowed if amended to be in independent 

form. 

Claims 2-10 and 12 have been amended, claim 13 has been added, and claims 1 and 1 1 

have been cancelled without prejudice or disclaimer. No new matter is added. 

Claims 2, 8 and 12 have been rewritten in independent form, and claims l and 1] have 

been cancelled without prejudice or disclaimer. Accordingly, it is respectfully submitted that the 

rejections of claims 2, 8 and 12 should be withdrawn. 

Claims 3-7 and 9 depend on claim 2. Accordingly, it is respectfully submitted that the 

rejections of claims 3-7 and 9 should be withdrawn. 

Claim 10 has been amended to include the subject matter of allowable claim 2. 

Accordingly, it is respectfully submitted that the rejection of claim ] 0 should also be withdrawn. 

New claim 13 incorporates the features of allowable claim 8 and original claim 10. 

Accordingly, it is respectfully submitted that claim 13 recites allowable subject matter. 

A replacement sheet for FIG. 3B which amends the label "SUBBAND AMC 

PARAMETER 316" to read "SUBBAND AMC PARAMETER 318" is submitted herewith. 

Accordingly, it is respectfully submitted that the objection to the drawings at item 1, page 2 of 

the Office Action should be withdrawn. 

1 1 
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In view of the above, it is submitted that this application is in condition for allowance and 

a notice to that effect is respectfu1Iy solicited. 

If any issues remain which may best be resolved through a personal communication, the 

Examiner is requested to telephone the undersigned at the address listed below. 

Date: April 29, 2010 
JEL/DEA/att 

Attorney Docket No. L9289.07161 
DICKINSON WRIGHT, PLLC 
International Square 
1875 Eye Street, NW 
Suite 1200 
Washington, D.C. 20006 
Telephone: (202)-457-0160 
Facsimile: (202)-659-1559 

DC 9289-7161 153461 

12 

Respectfully submitted, 

/James Edward Ledbetter/ 

James E. Ledbetter 
Registration No. 28,732 
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DETAILED ACTION 

Drawings 

1. The drawings are objected to because block 316 (SUBBAND AMC 

Page 2 

PARAMETER) is mislabeled as 316. The correct label number for block (SUBBAND 

AMC PARAMETER) is 318 (see specification, paragraph 0016, page 7, line 11). 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in reply to 

the Office action to avoid abandonment of the application. Any amended replacement 

drawing sheet should include all of the figures appearing on the immediate prior version 

of the sheet, even if only one figure is being amended. The figure or figure number of an 

amended drawing should not be labeled as "amended." If a drawing figure is to be 

canceled, the appropriate figure must be removed from the replacement sheet, and 

where necessary, the remaining figures must be renumbered and appropriate changes 

made to the brief description of the several views of the drawings for consistency. 

Additional replacement sheets may be necessary to show the renumbering of the 

remaining figures. Each drawing sheet submitted after the filing date of an application 

must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 

pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, the 

applicant will be notified and informed of any required corrective action in the next Office 

action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC§ 102 

Page 3 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 1, 6-7, and 9-11 are rejected under 35 U.5.C. 102(a) as being 

anticipated by Applicant Admitted Prior Art (AAPA), Specification, paragraphs 

0002-0025, pages 1-12, paragraphs 0035-0038, pages 18-20). 

Regarding claim 1: 

PmORAlH 

HG3B 

As shown in figures 1-4, AAPA disclose a communication apparatus (see figures 

3A-8) comprising: 

• a channel estimating section (319 in figure 38) that carries out channel estimation 

per subband (specification, par 0016, page 7, lines 2-7); 

• a parameter deciding section (318 in figure 38) (please note in figure 38 block 318 is 

mislabeled as 316. See specification. par 0016. page 7. line 11J that decides modulation 

parameters and coding parameters per subband group comprised of a plurality of 
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subbands based on the channel estimation result (specification, par 0016, page 7, 

lines 7-14); 

• a parameter information transmission section (320 in figure 38) that transmits to a 

communicating party, parameter information that is information for the modulation 

parameters and the coding parameters (specification, table 1 in par 001) decided 

at the parameter deciding section (318 in figure 38) (specification, par 0017, page 

7, lines 15-25); 

• a receiving section (317 in figure 38) that receives a received signal containing data 

modulated and encoded per subband group at a communicating party using the 

modulation parameters and coding parameters of the parameter information 

transmitted at the parameter information transmission section (specification, par 

0018, page 8, lines 1-14); and 

• a data obtaining section (311 in figure 38) that demodulates and decodes the 

received signal (Rx Data in figure 38) received at the receiving section per 

subband (see figure 2) group using the modulation parameters and coding 

parameters decided at the parameter deciding section and obtains the data 

contained in the received signal (specification, par 0015, page 6, lines 11-15, par 

0016, page 6, lines 16-26). 

Regarding claim 6: 

AAPA further disclose wherein the parameter deciding section (318 in figure 38) 

finds the modulation parameters per subband within the subband group (see figure 2), 

and decides a modulation parameters with a highest classification within the found 
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modulation parameters as the modulation parameters for the subband group 

(specification, par 0010-0012, pages 4-5). 

Regarding claim 7: 

Page 5 

AAPA further disclose wherein the parameter deciding section (318 in figure 38) 

decides the coding parameters in such a manner that the number of information bits 

that are able to be assigned to all of the subbands within the subband group (see figure 

2) is assigned to the subband group (specification, par 0016, page 7, lines 7-14). 

Regarding claim 9: 

AAPA further disclose a base station apparatus (figure 3A) that are a 

communicating party of the communication apparatus of claim 1 (figure 38) 

(specification, par 0014, page 5), the base station apparatus (figure 3A) comprising 

an adaptive modulating/coding section (301 in figure 3A) that modulates and encodes 

data in accordance with the modulation parameters and the coding parameters of the 

parameter information transmitted by the transmission section (302-306 in figure 3A), 

and a data transmission section that transmits the modulated and encoded data 

subjected to modulation and coding at the adaptive modulating/coding section (301 in 

figure 3A) (specification, par 0015, page 5). 

Regarding claims 10 and 11: 

As shown in figures 1-4, AAPA disclose a communication system comprising a 

base station apparatus (figure 3A) transmitting modulated and encoded data and a 

communication terminal apparatus (figure 38) receiving the data, the communication 

terminal apparatus comprising: 
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• a channel estimating section (319 in figure 38) that carries out channel estimation 

per subband (specification, par 0016, page 7, lines 2-7); 

• a parameter deciding section (318 in figure 38) (please note in figure 38 block 318 is 

mislabeled as 316. See specification. par 0016. page 7. line 11J that decides modulation 

parameters and coding parameters per subband group comprised of a plurality of 

subbands based on channel estimation results (specification, par 0016, page 7, 

lines 7-14); 

• a parameter information transmission section (320 in figure 38) that transmits 

parameter information that is information for the modulation parameters and the 

coding parameters decided at the parameter deciding section (318 in figure 38) 

(specification, par 0017, page 7, lines 15-25); 

• a receiving section (317 in figure 38) that receives a received signal containing data 

modulated and encoded per subband group at the base station apparatus using 

parameters of parameter information transmitted at the parameter information 

transmission section (specification, par 0018, page 8, lines 1-14); and 

• a data extracting section that modulates and decodes a received signal received at 

the receiving section (307 in figure 3A) per subband group using the modulation 

parameters and the coding parameters (specification, table 1 in par 001) of the 

parameter information and extracts the data contained in the received signal, 

wherein the base station apparatus (figure 3A) comprises an adaptive 

modulating/coding section (301 in figure 3A) that modulates and encodes data in 

accordance with the modulation parameters and coding parameters of the 
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parameter information transmitted by the transmission section (specification, par 

0017, page 7, lines 24-26, par 0021, page 9, lines 1-7); and 

• a data transmission section (302-306 in figure 3A) that transmits data modulated 

and encoded at the adaptive modulating/coding section (301 in figure 3A) 

(specification, par 0015, page 5). 

Allowable Subject Matter 

4. Claim 2-5, 8, and 12 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 

matter: 

The prior art of record, AAPA et al. does not teach or suggest a pattern storage 

section that stores patterns for selecting subbands constituting the subband groups in 

advance, wherein the parameter deciding section decides the modulation parameters 

and the coding parameters per subband group comprised of the subbands selected 

based on the patterns stored in the pattern storage section. 

The prior art of record, AAPA et al. also does not teach or suggest wherein the 

parameter deciding section decides the coding parameters in such a manner that the 

number of information bits obtained by assigning a weight to the sum of the number of 

information bits that are able to be assigned to all of the subbands within the subband 

group, is assigned to the subband group. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Page 8 

• Blankenship et al. (US 20060008020) disclose a method and 

apparatus for determining channel quality and performing adaptive 

modulation/coding within a multicarrier communication system. 

• Paulraj et al. (US 6351499) disclose a method and wireless systems 

using multiple antennas and adaptive control for maximizing a 

communication parameter. 

• Kwak et al. (US 7505529) disclose method and apparatus for 

implementing space frequency block coding in an orthogonal 

frequency division multiplexing wireless communication system. 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to KABIR A. TIMORY whose telephone number is 

(571)270-1674. The examiner can normally be reached on 6:30AM-3:00 PM Monday

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Shuwang Liu can be reached on 571-272-3036. 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 
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published applications may be obtained from either Private PAIR or Public PAIR. 

Page 9 

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. 

/Kabir A Timory/ 
Examiner, Art Unit 2611 
/Shuwang Liu/ 
Supervisory Patent Examiner, Art Unit 2611 
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: ~ 1 ~ . : ~ : 1 I 
I I ,$4) and ((subcarner , I I I I 
I i i$1) or (sub near carrier i I i i I 
I I i$1) or (tone$1) or i I I I I 
I I i(sub-band$1) or (sub i I i I I 
I I inear band$1) or (sub- i I i I I 
l l icarrier$1)) i I i l I 

: ~ ) ~ : ~ : ) I 

IL14 147 1((375/260.ccls.) or iUS-PGPUB; lAND ION 12010/01/29 I 
I I i(375/267.ccls.) or iusPAT; I I 111: 13 I 
I I 1(375/299.ccls.) or iUSOCR; FPRS; I i I I 
I I i(375/324.ccls.) or iEPO; JPO; I i I I 
I I i(375/349.ccls.)) and iDERWENT; I I I I 

•1, I ' ' I, ' I \ 

I I IL13 !IBM TDB I I I I 
• is1------------11 ----------· i 1 ·1 / 71 961 ·1---------------------------------; us-~PUB;-------------- [AND----------------------------- ioN --------------1201 0/ 011 ·1 7 --------------1 

I I i iusPAT; I i 119:56 I 
I I I lusocR· FPRS· I i I I 
d l ~ I ' ' ~ i l ! 
I I : , EPO; JPO; I I I I 
I I i iDERWENT; I i I I 
l l i i1 BM TDB I i l I 
[S2 ------------[27 -------- i( (She ·near.Xiaoming) ·------ ius-~PUB;--------------1AND----------------------------· ioN--------------· f201 ·0101 / 1·7--------------· 1 

I I ior(LinearJifeng)) iusPAT; I i 120:10 I 
I I land ofdm iUSOCR; FPRS; I i I I 
I I I I EPO· JPO· I I I I : ~ 1 : : , , ~ : 1 I 
I I I I DERWENT; I i I I 
I I i i1 BM TDB l i I I 
•1S3------------12 ----------·i((She.near ·xiaoming) ------·ius-~PUB; ------------··fAND----------------------------·ioN--------------12010/01/.17--------------1 

I I lor (Li near Jifeng)) iUSPAT; I i 120: 11 I 
I I iand ofdm and amc iusocR; FPRS; I i I I 
I I I I EPO· JPO· I I I I 

: ~ l : : ' ' ~ : l I 

I I i iDERWENT; I i I I 
l l i i1 BM TDB I i l I 
[S4 ----------·· f45 -------- iotdm--and--( (AMC) --or---------- ius-~PUB;-------------- 1AND----------------------------· ioN--------------· f2010/ 01 /20--------------· I 
I I !(adaptive near lusPAT; I I 110:18 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I i$4)) and (memory or iEPO; JPO; I i I I 
I I istor$4) with modulat iDERWENT; I i I I 
I I 1$4 with cod$4 ii BM TDB I I I I 

:~ i ~ : - ) : i I 
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lss 113 lofdm and ((AMC) or iUS-PGPUB; lAND ION !2010101120 I 
I I !(adaptive near lusPAT; I I 110:28 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or iEPO; JPO; I i I I 
I I istor$4) with modulat iDERWENT; I i I I 
I I i$4 same ( ( subcarrier i I BM_ TDB I i I I 
I I 1$1) or (sub near carrier i I I I I 
I I 1$1) or (tone$1) or i I i I I 
I I i(sub-band$1) or (sub i I i I I 
I I inear band$1) or (sub- i I i I I 
: ~ 1 ~ . : ~ : 1 I 
I I ,carner$1)) , I I I I 

: ~ I ~ : ~ ~ I I 

IS6 124 lofdm and ((AMC) or IUS-PGPUB; IAND !ON 12010/01/20 I 
: ~ 1 ~ . : ~ : 1 I I I !(adaptive near iUSPAT; I 1 110:28 I 
I I !modulation near cod iUSOCR; FPRS; I I I I 
I I i$4)) and (memory or iEPO; JPO; I I I I 
I I istor$4) SAME modulat iDERWENT; I i I I 
I I i$4 same ( ( subcarrier i I BM_ TDB I i I I 

:1 I '$ ' , : : I I I I 1) or ( sub near carrier I I I I I 
I I i$1) or (tone$1) or i I i I I 
I I i(sub-band$1) or (sub i I i I I 
I I lnear band$1) or (sub- i I i I I 
I I icarrier$1)) i I i I I 

: ~ i : : ~ : i I 

Is? 125 iofdm and ((AMC) or iUS-PGPUB; !AND iON 12010/01/20 I 
I I !(adaptive near iUSPAT; I I 110:30 I 
I I imodulation near cod iuSOCR; FPRS; I i I I 
I I 1$4)) and (memory or iEPO; JPO; I i I I 
I I istor$4) SAME cod$4 ioERWENT; I i I I 
I I isame ( ( subcarrier$1) i I BM TDB I i I I 
I I lor ( sub near carrier$1) i I i I I 
I I ior (tone$1) or (sub- i I i I I 
I I lband$1) or (sub near i I i I I 
I I iband$1) or ( sub-carrier i I i I I 
I I i$1)) i I i I I 
iss ------------bo -------- f of dm --and --( ( AMC) --or---------- i US-PGPUB; -------------- iAND ----------------------------- ioN ---------------bo 1 ·01 o 1 / 20 -------------- I 
I I i(adaptive near iusPAT; I i l10:32 I 
: ~ 1 : . : ~ : 1 I 
I I ,modulation near cod ,USOCR; FPRS; I I I I 
I I i$4)) and (memory or iEPO; JPO; I i I I 
I I istor$4) SAME (cod$4 iDERWENT; I i I I 
I I ior ecod$4 or decod$4) i I BM TDB I i I I 
I I I same ( ( subcarrier$1) i I I I I 
I I ior ( sub near carrier$1) i I i I I 
I I lor (tone$1) or (sub- i I i I I 
I I iband$1)or(subnear i I i I I 
I I lband$1) or ( sub-carrier i I i I I 
I I i$1)) i I i I I 

: ~ ' : : ~ ' ' I 
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IS9 165 lofdm and ((AMC) or iUS-PGPUB; !AND ION !2010/01/20 I 
I I !(adaptive near lusPAT; I I 110:34 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) SAME !DERWENT; I I I I 
I I l(cod$4 or ecod$4 or IIBM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) same ( ( subcarrier i I I I I 
I I l$1) or (sub near carrier I I i I I 
I I l$1) or (tone$1) or I I I I I 
I I i(sub-band$1) or (sub i I i I I 
I I !near band$1) or (sub- I I i I I 
l I lcarrier$1)) i I I I I 
fs1 ·o ......... f31 ......... iotdm ·and .. ( (AMC) .. or .......... ius-PGPUB; .............. iAND ............................. ioN ............... f201·0101120 ............... I 
I I !(adaptive near lusPAT; I I 110:34 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) WITH !DERWENT; I I I I 
I I l(cod$4 or ecod$4 or IIBM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) same ( ( subcarrier i I I I I 
I I l$1) or (sub near carrier I I i I I 
I I l$1) or (tone$1) or I I I I I 
I I i(sub-band$1) or (sub i I i I I 
I I !near band$1) or (sub- I I i I I 
l I lcarrier$1)) i I I I I 
fs1 .1 .......... f79 ........ itimory ........................................... ius-PGPUB; .............. iAND ............................. ioN ............... f201·0101120 ............... I 
I I I iusPAT; I I !12:32 I 
I I I lusocR· FPRS· I I I I : ~ i ~ : , , ~ : i I 
I I I I EPO· JPO· I I I I : ~ 1 : : , , ~ : 1 I 
I I I I DERWENT; I i I I 
I I I 11 BM TDB I i I I 
is12 13 i"20040132496" ius-~PUB; iAND ioN 12010101120 I 
I I I iUSPAT; I I 112:36 I 
I I I lusocR· FPRS· I i I I 
d l ~ I ' ' ~ i l ! 
I I : , EPO; JPO; I I I I 
I I I I DERWENT; I i I I 
I I I 11 BM TDB I I I I 
is13 113 ic·20030228850" 1 ius-~PUB; iAND ioN !2010101120 I 
I I 1"20040141566" 1 iusPAT; usocR I I !12:39 I 
I I 1"20050220211" I I I I I I 
I I 1"20050243942" I I I I I I 
1 1 1"20060120476" I I I I I I 

I I 1"6351499") PN OR I I I I I 
I I 1("7123887"). URPN i I I I I ) I ~ · · ; ~ : I j 

file:///CI/Documeuts%20aud%20Settiugs/atimory/My%20D ... 611/EASTSearchHistory.1171961 l_AccessibleVersiou.htm (5 of 7)1/29/2010 11 :34:33 AM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

IPR2018-1581 
HTC EX1002, Page 249



EAST Search History 

IS14 1257 lofdm and ((AMC) or iUS-PGPUB; !AND ION !2010/01/20 I 
I I !(adaptive near lusPAT; I I 112:50 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) WITH !DERWENT; I I I I 
I I l(cod$4 or ecod$4 or l1BM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) and ((subcarrier i I I I I 
I I 1$1) or (sub near carrier I I i I I 
I I l$1) or (tone$1) or I I I I I 
I I i(sub-band$1) or (sub i I i I I 
I I lnear band$1) or (sub- I I i I I 
I I lcarrier$1)) i I I I I 
fs1 ·5 ......... f45 ........ iotdm ·and .. ( (AMC) .. or .......... ius-PGPUB; .............. iAND ............................. ioN ............... f201·0101120 ............... I 
I I !(adaptive near lusPAT; I I 112:51 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) same (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) WITH !DERWENT; I I I I 
I I l(cod$4 or ecod$4 or l1BM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) and ((subcarrier i I I I I 
I I 1$1) or (sub near carrier I I i I I 
I I l$1) or (tone$1) or I I I I I 
I I i(sub-band$1) or (sub i I i I I 
I I lnear band$1) or (sub- I I i I I 
I I lcarrier$1)) I I I I I 

: ~ ) ~ ' ~ : ) I 

ls16 130 lofdm and ((AMC) or iUS-PGPUB; !AND ION 12010/01/20 I 
I I !(adaptive near lusPAT; I I 112:56 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) WITH !DERWENT; I i I I 
I I l(cod$4 or ecod$4 or l1BM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) with parameter$1 i I I I I 
I I land ( ( subcarrier$1) or I I i I I 
I I I( sub near carrier$1) or I I I I I 
I I i(tone$1)or(sub-band i I I I I 
I I 1$1 ) or ( sub near band I I I I I 
I I l$1) or ( sub-carrier$1)) I I I I I 

. ) ) ~ ' ' • ) I 

ls17 140 lofdm and ((AMC) or iUS-PGPUB; !AND ION 12010/01/20 I 
I I !(adaptive near lusPAT; I I 112:58 I 
I I !modulation near cod IUSOCR; FPRS; I I I I 
I I l$4)) and (memory or IEPO; JPO; I I I I 
I I lstor$4 or table) WITH !DERWENT; I i I I 
I I l(cod$4 or ecod$4 or l1BM_TDB I I I I 
I I ldecod$4 or demodulat i I I I I 
I I 1$4) SAME parameter$1 i I I I I 
I I land ( ( subcarrier$1) or I I i I I 
I I I( sub near carrier$1) or I I I I I 
I I i(tone$1)or(sub-band i I I I I 
I I 1$1 ) or ( sub near band I I I I I 
I I l$1) or ( sub-carrier$1)) I I I I I : ) ) ~ , , . ) I 

I , 
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Dear Sir: 

Pursuant to Rules 56 and 99, Applicants hereby call the 

attention of the Patent Office to the art listed on the attached 

Form PTO 1449. Copies of the art cited in the International Search 
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U.S. examiner in the national stage application, pursuant to MPEP 
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applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. 

11/719,611 

52989 

Xiaoming She L9289.07161 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 
1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

Date Mailed: 03/03/2009 

INTERNATIONAL APPLICATION NO. 

PCT/JPOS/21246 
I.A. FILING DATE PRIORITY DATE 

11/18/2005 11/19/2004 

CONFIRMATION NO. 9253 
371 ACCEPTANCE LETTER 

1111111111111111111111111111111111111111111111111~~]~~!~~~;11,~~,1~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has determined that the above identified international application has 
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United 
States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above and the relevant dates are: 

05/17/2007 
DATE OF RECEIPT OF 35 U.S.C. 371 (c)(1 ), 

(c)(2) and (c)(4) REQUIREMENTS 

05/17/2007 
DATE OF COMPLETION OF ALL 
35 U.S.C. 371 REQUIREMENTS 

A Filing Receipt (PT0-103X) will be issued for the present application in due course. THE DATE APPEARING 
ON THE FILING RECEIPT AS THE" FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 
U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE 
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the 
international application (Article 11 (3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all 
correspondence to the Group Art Unit designated thereon. 

The following items have been received: 

• Copy of the International Application filed on 05/17/2007 
• Copy of the International Search Report filed on 05/17/2007 
• Copy of IPE Report filed on 05/17/2007 
• Information Disclosure Statements filed on 05/22/2007 
• Oath or Declaration filed on 05/17/2007 
• Request for Immediate Examination filed on 05/17/2007 
• U.S. Basic National Fees filed on 05/17/2007 
• Assignment filed on 10/16/2007 
• Early Pre-Grant Publication Request filed on 05/17/2007 
• Priority Documents filed on 05/17/2007 

The following defects have been observed: 

SUMMARY OF FEES DUE: 
Total additional fee(s) for this application is$ 300 for a large entity. 

• $ 300 Early Pre-GRANT Publication Fee. 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

PATRICIA A BOOKER 

Telephone: (703) 308-9140 EXT 204 
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APPLICATION 
NUMBER 

11/719,611 

52989 

FILING or 
37l(c)DATE 

05/17/2007 

Dickinson Wright PLLC 
James E. Ledbetter, Esq. 
International Square 

GRPART 

UNIT 

2611 

1875 Eye Street, N.W., Suite 1200 
Washington, DC 20006 

FIL FEE REC'D 

900 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

L9289.07161 12 3 
CONFIRMATION NO. 9253 

FILING RECEIPT 

111111111111111111111111]~!l]!~1i~1i~ui~11,u1111111111111111111111111 

Date Mailed: 03/03/2009 

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 

Applicant( s) 
Xiaoming She, Beijing, CHINA; 
Jifeng Li, Kanagawa, JAPAN; 

Assignment For Published Patent Application 
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD., OSAKA, JP 

Power of Attorney: The patent practitioners associated with Customer Number 52989 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/JP05/21246 11/18/2005 

Foreign Applications 
JAPAN 200410094967.7 11/19/2004 

If Required, Foreign Filing License Granted: 02/26/2009 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 11/719,611 

Projected Publication Date: 06/11/2009 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION 
METHOD 

Preliminary Class 

375 

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 US PTO 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-HAL T (1-866-999-4158). 

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 
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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). 
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PATENT APPLICATION FEE DETERMINATION RECORD 
A.pplication or Docket Number 

Effective December 8, 2004 // 17!'/C,I I 
CLAIMS AS FILED - PAR"f I SMALL ENTITY OTHER THAN 

TYPE D OR SMALL ENTITY 
(Column 1) (Column 2) 

U.S. NATIONAL STAGE FEES RA.TE FEE RA.TE FEE 

BASIC FEE Bi>.SIC FEE OR BASIC FEE 

EXAMINATION FEE EXAM. FEE EXAM. FEE 

SEARCH FEE SEARCH FEE SEl>.RCH FEE 

FEE FOR EXTRA SPEC. PGS. minus 100 = 150 = X $ 125 = X $ 250 = 

TOTAL CHARGEABLE CLAIMS j J minus 20 = * X $ 25 = OR X $ 50 = 

INDEPENDENT CLAIMS 3 minus 3 = * X $ 100 = OR X $ 200 = 

MULTIPLE DEPENDENT CLAIM PRESENT D + $ 180 = OR + $ 360 = 

* If the difference in column 1 is less than zero, enter "O" in column 2 TOTAL OR TOTAL 

CLAIMS AS AMENDED - PART II OTHER THAN 

(Column l} -_...-.. _. (Column 2) .. (Column 3) SMALL ENTITY OR .. SMALL ENTITY 

CLAIMS ,u HCvl ADDI- ADDI-
RE!\llAINING NUMBER PRESENT 

RATE TIONAL RATE TIONAL <( AFTER PREVIOUSLY EXTRA 
f- AMENDMENT PAID FOR FEE FEE 
z 
w 
~ Total * Minus ** = X $ 25:: OR X$ 50 = 
0 z 
w 

Independent * Minus *** = X $ 100 = OR X $ 200 = ~ 
<( 

FIRST .PRESENTATION OF MULTIPLE DEPENDENT CLAIM D + $ 180 = OR + $ 360.= 

TOTAL ADDIT. OR TOTAL ADDIT. 
FFF FFF 

(Column 1) (Column 2) (Column 3) 
CLAIMS '"''"'~v I ADDI- ADDI-

REMAINING NUMBER PRESENT 
RATE TIONAL RATE TIONAL. ID AFTER PREVIOUSLY EXTRA 

~ AMENDMENT PAID FOR FEE FEE 
w 
~ Total * Minus ** = X $ 25 = OR X $ 50 = 0 z 
w 

Independent * Minus *** X $ 100 = OR X $ 200 = :E = 
~ 

. FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D + $ 180 = OR + $ 360 = 
TOTAL ADDIT. OR TOTAL ADDIT. 

FFF FFF 

* If the entry in column 1 is less than the ent,y in column 2, write "O" in column 3. 

*"' If the "Highest Number Previously Paid For" IN THIS SPACE Is less than '20', enter "20". 

**• ff the "Highest Number Prevlously Paid For'' IN THIS SPACE is less tha·n '3', enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number round in the appropriate box in column 1. 
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Document made available under 
Patent Cooperation Treaty (PCT) 

International application number: PCT /JP2005/02 l 246 

International filing date: 18 November 2005 (18.11.2005) 

Document type: 

Document details: 

Certified copy of priority document 

Country/Office: CN 
Number: 200410094967.7 
Filing date: 19 November 2004 (19.11.2004) 

Date of receipt at the International Bureau: 02 March 2006 (02.03.2006) 

Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.l(a) or (b) 

World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 
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~itf"i!ii-t a<J jj~*~JJ,il 0 

15 1&M*Ztl!J3, ~~ili r-~tt:-=r~~iffi.1FL~m*~rrr1*ffl E1m 
~~~~•~~£~~~~,m~£~~~~~m= ~~,fflr~~ 

~~~~~~-%~~~~~~~~~-%; --~~~~~~~' 
M~d-~T•m~m&••~•w&mffl%,~m~ffl%~•~-=r 
••~m~•~~•~••; ~m~~~~••~,•••~~~m 

w ~r•m~m~••~•w••,~•~m@••~~~-•~** 
~•••;~mswM~•w••,~~m~£m~•••oo~•~, ~•Aoo•••rr-=r•m~m&w•~•w,#H•~msw•~• 
~~~•••ili~**~•••;*l*~••~,~~m@~m~• 
••oo~M~,~~m~Rm~•wmOORfflmff$/#~-o 

~ tt•-,••*~~,~~~m~~m~M-~§ffi: ~m§• ~~-~~•••,m~•••~~a<J-=r•m§ms•~~••••, ~•m~§m@•~~••••, ~~•Aa<J••~ff~~s•w~ 
••;ffl~OO·~---,ffl~--~-ffl00ffl~OOa,~~m~$/ 
Jf:~~~ir, ~§~m-ffitl~-~mOO~ffl:i£ff$/;}=f:~•o · 

30 ••*£~,~•wr-~~~••m~*~~~ff~*•~m 
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~-•~•~oo•~-~~,m~•~~-~~M= ~M,m~~£ 
~~~~1t~m%~~1t~~~4~~m%,mm~w-~,fflTM 
mmoo~•ttn•ff~*; §ms••~•~•••••~,m~• 
•••~*~M•,•-r•m§m~••~•~••; ~ms•~ 

s ~••~,m~••T•m§m~••~•w••,~•§m~•• 
~~Wk•~; §~~-i/liJ~w~~~, .mrt£§~~mt&~ttl~:ita<J 
~Mr,~MT••oo~m~••~~~;1tm&:rt,m~•~~•, 
~1t~-~~~*T5ffi~B~MM~•A•MffiAOOffi%o 

tt~-,••*~~,m~§~~-~~MaW§ffi: §m~• 
10 -~~~~---, fflT.fflffl~OO-~M••~oom~OO-ffi&~ 

••r-¥-fit•ifPJr:r+MtrtJ-rftrm §m~i.ffi.Jttl ~tJoi•Wc, ~,u 1am$M 
~~~~-~, ~~~rrT•ffl§~~··~~~~~;ffl~OO-~ 
~--,fflT1¥MT5fflOOffl~OO-fflA; ~~--~•&•,m~ 
.ff•r7if i.fl § ffij2Zi}ij$1J Ei·~-~o 

1s 11G~:1:tf!u ~ffl*1t!W, m~ § mmZifflft!J Ei•A•••~•:rt-eim: 
T•ttn~fi••,~T••oo~T•oottnmrr~fi;T•••• 
~-~'~fflT9~ttn~fi,··~T-~§m12ZMM~·~--; rmm••~~-~,~•T••~~••~oo~~~*'~~T• 
m~••;••~~••,~•m~~~T•m~~r-~§m@m 

w -~•w••;~iffl~OO-~M-W,ffl~1¥MTmffla<Jffl~OOao 

m-mmoo 
~n•~~rM~mmm*moo~•~~~~w~~~,*~~ 

~L~§00,~£~~~~~~~W~£,~~= 

25 m1m7J°'~OFDM~mi!§t~tt7J'19~, :A:firffiiB~:i£tr7t/ai:t; 
m2m/J'~•~tt*~~•~m~••~•~/J'am,~~00B 

~:i£tr 7 Wi~; 
003B'r/J';hJJJ¥.~tt*l¥JOFDM ~AMCt§~~B{j*1¥&J, tEmJ00Bt~~1T 

7:tNi~. 
30 004Nf4' ~fJJllftt*89r• § ~@ifflftO ~~?i!h 89~fJJl~~~it 
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~ , tEfrJOO B ~:i£tr T :11aJ2t; 
m5JJJr~'-1 ffl T~~.2js:lt~Jl7J~B'90FDM-AMC*~~~~~ 00; 
00 6 F)f zy; 1iJ Jfi T ~lYl* Jj:_ IY3 tit!: (I<J OFDM-AMC~ tJf. ~ 1fJ (I<J £ w~ a1J 

~~00; 
.5 007~tBTffiT~---*~~~-~IW~-~•w~w~~~ 

s<J ~~mu~ oo; 
~a:t.Jt1:*~~oo~•M~m~moo~a~r••~a#1Wr9 

ti!. Ef{j 74'f9tl s<J ~~ m ; 
009~tE*~~J¥.J~aM~FJf~ffll¥.J~~~r9ffl~-~OOr• 

1 o m Ef{j ~f91J s<J 74'~ m ; 
m 10:Yutt:*a oo a<J~:hffitd i:r m~m e<Jx-r~$r1=!rffl.~~ffl.~r 

1lrtil.007J'~Ji¥J7J'jt 00. 
0011/J'tB TtE~µij&ffi~lrtr, .21ta~1itt: ~1t~1itt:ttfl~tt~ 

~*1¥.JlJ'liim; 
1s m12~m TtE~~mitt1t-tt-~~r, *:&IY31i~~1t~:1i~'~fl~ 

tttst~*J¥.J~•m o 

. A1*~n'IB1i":i:t 
rffi~~~m*~~*lt~00~~~-1i~o~T~~~~~* 

20 ~1313, *:&~*.fflTOFDM~~f'l=;h:J~19tl=*~tr1Jl~, ~~~i..RfU, * 
aOOs<J~m~--~·Wl¥.J:1i~~#m~TX~~fflT·-~~-ffl 
1¥.J ff 1AJ -=r~¥JJtift m * ~ o 

*~M~~~~a<J~~~mm•M~•w~*mr•oo•~• 
~1i~OO~~L,Bn~T·~-~1i~ffl~~r*ffl,~~~~r 

2s •m~rr•~-~001i~oWH,~:&~~~iliT~r~ffl*~r
ffl00~#:1i~, ~&T•ffl~-~-~~*ffl~-~~-~••ooB 
JiiZ7J~, fflfi§r~~~:i£qf:J1a~o 

m 5PJr7l'~ .m-=r~~*a~:1rrtoooFoM-AMc*~~*1 D 

~7~*~~00-~E~M~,@•7~~001~4~00m~tt* 
30 OOB~~~~W•M~. W«m~T*Jj:_00~-~tt*s<J~~~~o 
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~ 00 3Ffr7.Ktf<J*#t 1¥JOFDM-AMC!a~ffl bl:'.;, mzm #:&: l!ij 1¥JOFDM-AMC 
~~1¥.J1f P.Ar JLAa~~zJd~: 

<1) m5i:f:189ffi1Jcsosi:pP/f'§*!W•~:®~ffi~5o4J!M-r•fflB<J 
AMC~~itHf~Ig(, rm 00 3 i:p 31sm~t!~If}( qij-4'-y'lf S9AMC•t& 0 ~~ 

s ~~*~•~i:r~tr-=r•~•@••~•wa<J•~~-=r•,w~*:&: 
~mmm•~i:r,mtr~-~--~•wa<J•~~rffifflo~*:bt~ 
i:p, ~OFDMi:p~~...ts<JJiJr1f-=f7W)IJ:1t.§..g.~~ffl-g-@t~-=f-=f7Wffl, :pf · 

~~-t--r•m~ff§m~--~-~o~~~~ffl~@l¥.J~,m5i:J=r• 
s!&:bt~Jt;!;tc320-Bfzw5'c~316-A~::K~306-AYm}·~~i& ~~Jt(m~ 

10 307~~-1'-& iJf~~!l!1~tiful¥J£~-=f-r1ir~.fl.a<JAMC~~' im:iF~:tm 003 
i:p a<J~r-=f1tr1¥.JAMC.lfco 

(2) 2.~J~~Ai:p § ~JSY:lt~~$1J#t~50lff~ 7 lfil~i:p 1¥JAMC~$tl 

m~308o ~#tt~tt#i:f=r, :ltJZi~~OFDMtprffiffl:i£~r §~~ifflfliU !=j 

~~' r7irffi.EEOFDM,:P~rffi~Jffl.ffi:~OO~ffl.-g-rrffpjto 129Jlt, EJm~ 
15 :&~~$tl~~50l-1Jffii~~X1 § ~~00fttl*'1twuiil?,~~301 i:p-=f-ffifflB<J 

AMC.fi&M,~-jjffi,.~cp~-~~~m~--~-w~~OO$ 
1*~••~mff~~,~#•~r••~~~1¥.Jffi&~•~~~*'1• 
-~---~wmcpffl@OOr*~*' ~mtr*•o 

(3) ~i&ftfMBtpl¥.J·El~~~i&~ttl•tk:503ff~7003tpll9 §~~ 
20 !ff~ ~~*1~~311 o § ~m~i&~ittl•tk:so3-1Jmift~:xrr EJ ~~M 

WJ,o~ii!3m~311mrr~ffitl, :53-1Jffi, iE~ §•@M• ~~~z.rirt¥J * $ ~~fi~312:1£rr~iu, ~ IAJ-rffitli P'3 a<J~i&~~-ff:;Ff:JU-jEQm 
-1rfff iMl *'1 w~ o 

mscJ:i a<Jm~$7.t, &Pffi~5o2*'3505RJ i».~4t~ 006o 
25 00 6 FJi/.f' ~ * 1t ~ $!r: ill 1Jf! a{]~~~ f!Jl¥.J/.f' ~ ~ o 

tEtt~ftfMA, ~004cJ:i*~-r~ §~fiYl¥.J·~IAJz.~ti:r: EJ~mziJ.J 
tu ~~~1¥.J~m~r1Wffi.nff4~r1=1L JtGlt-1" El ~~-,u~~~-~301 

1¥.Jttuili603~?j(~~*7 r1*ffl.l, 2, ·~·KP3~~fl{J~t};s, ;Jt~.fttl~~lil?, 
7i~5}~1J,i (Ci, M1), (C2, M2), ... , (CK, MK), ~q:iK~OFDM~tLl~EET 

30 wiH,~~D ~~~, ~~ttoo~7:xrrAMc•fl=*rr~ttlz~~, :ffi~~~~r 
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1W EtTI ffl.ft00~601 :x-t * I :ff:~~:itHf ~ f!itl, /A W~4i1'--r1*~.El l*J £~ ir-.J 
m ,~ ~~~a• ~*u iJWJ ttlm fi~ 1WcM ~uoFoMi:p ffl~ 89 rw P3 *:ittff ~~ o 

~~i&~B, ~~4i:p~~-=fw§~~B<J~~z~~T: §~~M 
~ E5i?f;~B9ltt'UL~r1*!JiW~~r1iro ~;rt, ~i&itiffi~Y~§~@M~ 

s ~w~1*f'l=itt:lr~tuz..;rr, xEr,W~•fflrwB9f.llft00~6osx1J1:1*~ 
~:itl:ff~ffiU, /AW~OFDMIWJ--rffit.El.P3 B9~i&ff~~:3:f:ftl-JEQ:itttrM 
inil~W~o ~JltZ?'~,· ml6i:f:ttE~~~]tt$?}~004-tB~~o 006i:f:ttEOO 
4i:f:t5*~~JtlOFDM~-rwB<J.ffl(621~iilizJ:, iE~N~fflffl.ft00~607 
~lttOFDM~r11rffi.B9 § ~m~J&606 0 

1 o J1.1*itt*, *:bt ~JHjofca{J ~JJilmt~~ m m1 JYT/J' o 

007~lliTfflr~·-·*:bt~~-MOO§m~~R~--~~ 
IW~JJ!vif.~00 o 

A~~*'*:btMtt~OO~~~-~~= 
ffi-~' EE~l&tloo*iifDJEZt~!qiijOFDM,:P ~1'-r1lrt.ll pg B<J El ~m~ 

15 ittl ~tium~~'. *~~&ffl@ltt~ftwo J!:-l:tffl~115~i&~fflmfi!iit 
(~·901)·, OFDM~-=fw§~~~~~Jtt ($-~902), OFDM~rwffi. · 

§mm~-~l{X (tv-903), ~.&-a&ffl (zi;;992l)o 

20 

< 1) ffliitfisw < tv~901 ): ~.m.a<Jmm1titm W3itfflJJM~B<J
~~~, ~~~r~~~ffl~~rr, ~ffl~fi!iw~~o 

(2) OFDM~rffi §~~-~~~ (zv-W902): 

~lllffil¥J~~~tE~~a<Jfi"rrw~!R.1L~~OO-ffit5i r, OFDM4t'B} 

~-rwmff§m~~-H~*ma<J••~~••o ~T~~~•~, 
~~&1'--=f91*J~---·~·-~tta<J~~w~~o 

~~-~•f'l=m,tt*•••~4~~§m~•••~, ~~• 
~ 1~•2i:p~---~o-m,••~n-1'-rffi~~--~tt~~~ ~~m~•~~•~••, ~~-~ffi~~*•••~~-0~£, ••••~tt~~--~~~~~~m$~,~~~-=f··~-~~ 

~~~,~f~-~~ffi~~B<J~~,~~-~~~~'~f~~ffi 

-~-~~~-w~tt~~~, •• o~*~-~~~,ftID~~T 
30 .siz~{~Ui 1t~1J~~f9tlfi=-rfai~i#.I!.§ o 
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~~~~ffl•1t~~~£~ff~=-~-~-~~~-*~-~ 
1.f ~iJD 5E 43j~ oo iu tfHi!!i ••JiJr rM 89 ml!i ~t n ~-m c jl11 ~2m7-K), ~ i:p ~~ttn~~~*~~w•~••~~~••~m•,~••~•~ 
ffiw••~-~~%§~1t••~-~o-~,~-~T~*-'* 

s SX~Bra-~oo~~~~~o•~, ~~r••~n~-~~~ 
~~--~, ~~~•n•aoowM~~w••~~~rffi~flg~• 
~*AiHi!!i·••Q H~:tm, rffi Ji3 ~:l-5Jm~ tt:1go, 2, 4, 6, stt~ r, ~~2Ji.Jf 

~a<J•IJ(, .l{j(l¥.JW}$tl ~~li]3--X1"~t¥.J·~~§j1J'-il, 1, 2, 3, 4a fflml 
00, ~T-~~EOOMA~%B~--~~*T<~--~·~-T 

10 1i}~ 00-r~~,~· !=j~lf)ttffu~ifflifjlJ••m~$l¥¥ttfi~jJ1¥.J.~)o 

~~ ·~·· w iM ffi~ ;lf Jtl: t~ jJ 

•• ~~ n ~ (bps/Hz) 
(dB) 

0 ~~ ;r-:~ - 00 0 

1 1/2 BPSK -0.4 0.5 

Turbo 

2 1/2 QPSK 2.2 1 

Turbo 

3 3/4 QPSK 5.2 1. 5 

Turbo 

4 2/3 8PSK 7. 6 2 

Turbo 

5 3/4 16QAM 10.9 3 

Turbo 

6 2/3 64QAM 14.5 4 

Turbo 

•2iffl~~•w•••~&x~~m•1tn~$~Jtt 
(3). OFDM~r1*ffl §l~mi••izlg]E5{ (zv~903) 

{t#f Er-J § ~$l1f~i:p ~OFDM4i1'-r1ir*tr!!h..1tflgiJaJtJ*1.fi!Ji O rm 
· 12 
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t1:*Ltim $ifl¥J:ntti:r, §ia~1ttmJ$<Jlp.m£Tffi'tllfrn=ll=rw o ~tt, 
1f5tttcJffl-i:'Ea<Jffi.ir:ntt (~~~ll~OO~), ~OFDM••m~Twtllir 
~~T1'-Twffi.offlir$<J:1J~~~£: 

ffl~-=rwmir,m~~~filw_tffl•a<J~~-t--=rmmir~-~-=f 
5 1Wt.li, ~ Ji!i 008; 

OOB~ffi~~-:Fwi.l~:~~~d o 

008a:f:i, ~OFDMi:J:ilt-.t~~-,ttr:if, ~~_ta<JN-1'-r1iiffl:~mt~=f-1'
~~ffi., Xi:p,M•&•ffle~Twfflir~--t--=fmffl, ~OOa:f:iffl~ 
WBti m ~ r a<J-=rm ~ R-11--t--=rm-m o 

10 faJ!Wi-r•t.liir, 1~a<J~faJ1%$<J~~~T-r1Willir'3X;--1'-Tw~Ji, 
•JM009; 

oo 9 ~ ra1 !Wi-rwffl:~~-wtl o 

ll9i:p, JaJ·!Wia<J::tl:OFDM~~J:.:®lOCTwirJf:jg ~--1'-TifWffl., &p 

OOa:f:iffi~~•m•roo-r•~~--1'-rwffl.o 
1s ~fflir1:Wfflir, tia<J::l!~~~Yrfir1=&ir:Jt=jg--t--=rwm, •JM 

!UO; 
0010~~$-r1Wfflir~f3iu o 

0010i:p, ~OFDMi:p M~~-filll, MJi~_tfm~ffi!N-1'-T1Wir#Y9 
--t-r1*ffl o 

20 ~ JtftB;J;JM 1*:1£ trffl ir 0 

::a:-=rwffl.P3~-1'-Tw$<JOOM~~~••,~rea<JmA~*~iiJD~ 
r*~~, -=r•m~~rea<Jma~••~&•*•~••~~~ff• 
}:£: ( 1) ~~1'T1* P3 :fr !IB iY-J WL~ ~%1tfotlO fl=~ ~-1'--=f w!Jl P3 :frit1 
a<Jffi,gtt!Jf•; (2) ~~~r1*i:pil:::ka<JiffltU~~f'F~~rw~ll~gJf 

~ --OOM*ffloo••~~' N~-=r••~~re$<JMA~~-~--~~ 
iiJff 5:E·~~* 0 

~-3:i~~-Wtl:tlnr: ,fN~--1'--rwffl 'B1*°A,. B, C, Drl91'--r1&' 
4ij-1'-rw ~ 'EI.~l¥Jr~~~:;1g512, ~3:i.J:.-zv~f1=a) ~~~5:E a<J~ 
-1'-r1:frx&&..1¥J~~l1J~ft!J··~~~j}tl1i/: 0, I, 2, 3o P!U~{f: ABCD 

30 ~ :fr lfil a<J ft ,m ~~ ~ ~ ,t JJU ~ 512*0=0, 512*0. 5=256, 512*1=512, 
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512*1. 5=768 o Ei3 .l1t , ~ r 1W ~ii l*J ,~, B{] 1~ }i t~ ~ ~ 1'.J 
0+256+512+768=15360 Z.J§, ~~ABCDP3-~fi9i}ijJ$tl~~ (~£, =f 

1irD~~(Bi)ijffitl~~li~) 8PSKf'l=;;fg~-i'-r1WtiiP3~-£l{_Ji}ijJffitl~~, ffi 
@a<], ~rffrill P9 t]f-~~3r*ffl ~~~~$1u1536/ (512*3*4) =1/ 4o 

s ~~,ffl~#m#~mrn~~-=r•r'3*~~ft•••~~•*$ 
J§~~=r-~m~~-s{_Jffi~~~·o~~~~*'~~~~~~ffi~ 
-~~~~-0 ~~,~·~-~~~~~'~*OOMm•tt•~~ 
•*'~~~rn~~-=r•P3oo*•m•~~•*~~~-~Q98'9~ 
t<. , &P ~ = -=r 1t1 m F13- ,tr1. 89 m .m ~t ~ • ~ 

10 (0+256+512+768)*0. 9=1536*0. 9~13820 

(4) ~~&i.!t! (2V.921) 

~~~~-~O~M-~TmffiOO~-~--~m,-~BM&ffi 
m~~~~~~~,m~~~~~~~~~rr~~~~~o 

ffi=~' :&~~:+LHi~t&YiM& ffi[filli<JOFDM4S-rffl-ffl P3 B'9 § m~~ 

15 ·~~, ~-~r*ffl~Effl~~§~~*-~fflA~~, #•ffl@ 
~•x-t~~-r 11r m F13 :itl:rr ~~tJru ~*° wi iu c 2V ~911 ) o ~t :«u ~mrw@ 
li~·ttm., ~EBABCD1lY~T1tiiJlpj(;litJ=f-7ir!Jl*ffl~*Ef<JiJ.1$tl~~~, 
;ltiPilltl*°~~~lil:?tJJtl;;fgSPSK~l/4 Turbo~o ~r*, ~fllfflr1*ffi. 
-frOO~~ifflft!Jmatl~%5}ffiaJtlOFDMi:pffl~TWP3:i£fi~~(zv~912), 

20 A1*1!1~$/:tf:~~302, IFFT303, #/$3t~304, ~.&iffiJvf*~fB]!Wj 
3050 

ffi=w, :tE~i&~, tt**~"*~raJrw;31s, $/#~tR314, 

FFT313, #/ 1$ 5t~312, 1WJ a-131.M~$tl312~fflr~ffl-g.-oo~~~i&JU 
OFDM~rffl-m 1*J s<J~ffl~lttili* (zv:~904), ~Po, ~{tcffljf!-zvi=p 

2s m~s<J~r*ffll*JOO§~@~~,~~~r*ffl~rr§~@M~~~ 
~' 1t1f~U·it~tt~a<Jffi~ti~t@ Cti7~905)o 

*£~~~oo*OO~~=f--*ffffi*~-~-~,~-~~ffl7 
r7irOOati~•n~,~w~••••7~~••~m•,ft~~~• 
•$ffim~*~~~a<J••~m•, ~~-M~m~~~•~~~& 

30 ffi;Jfffl 0 
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0011~ili T =tt:~fii.J&ffl.ii§fltr, *~1!13131* !:51t~1f1*'~t~t~~ 
~*tf{JOOo 

0012~I±i 7=tt:~~mifit1tit~~r, *~l!§trrt ~1t~tr~,~t~ 
tt!&~*~7.Rit 00 0 

5 ;It i:p, 1n A*ffl 1¥.J OFDM* ~ m ~ 1* 1t ~ 10MHz,. -=:F~iBL~ lf(;9 

1024, :!GU?}~ 16~-r1i, ~1'--=:F1*1£Ht~J:.~~81'-0FDM~~ o Turbo 
~~?}i[:i,ij8~~~~ (RSC) ~t,m5:t~ (13, 11) oeu ~~*ffl4l.X 

~~' ~;k;:J§~ffi$ (MAP) -~o ~tJt*JfiARQo 1JJ~ip*ffl1¥.Jmm 
#t~:fvM. 1225$:~mm:#tmAo tl:Jl.1*~nflilt-.t,. *=fflT111~$ffi~a<J1I 

10 ~, •-t--r11r*J:J.Hl-F-SJZ-:l$Jm~~ta<J~~fis#-1.J~o ~ 11;¥111£112,:p 1¥.J 
J",si- lllMSE?tJJtl*~lll::k~tf¥JJ~~ ~ &ffi~li£~*f.R, W..&mm:1i!iw 
,9e~o 1t~a<J7Jf.&~J)l[m2o hi\0011~0012(ffi~*JlJJi!u 3Gi%J!1£Jlg$ 
1¥.J'tiNR.r C ftJr=O, 3GMSE), :ia5£'f9c~~ (-:fj.;{£_/",i-r) wc;:ff-,mmfi5#-~ 

•c-:f¥.1£~E>a<JM~"F, ~*-1J1*ffl~,*~M-ilia<J1J~~~-
I5 5E:a<Jttfi~~~o ~~~' Jlt~~161'--r7ir~$-fr:tt~l-1'--r7iri1L &ffi:ff 

ffl~:Jv ffi=*1¥J 1/160 

~~~J:.B~~~*~M1¥J~~~~~~lli7*~M,ffi~*ffi 
•oott*A~•••M,~~••*~~00M~~ffim1¥J•mr, 1lT 
~~*~~~fi~~~a~~~~a~o~~,*~~~~ffiL~~ 

20 Ji!if9tl*~ll~, mJJ.~ mlYr~ft<:;¥tl~~.&~~ ~!f'!IJ=*~llJE o 
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.,,"/'i-:,~g5f~noo .:..:.-e~ 5-f}-::1' .,,"/'F~f'i ... JaltBt~ffi~J::-e~~To&rnU~~o 

-f}-7::r-y!J7l~J::~Hf~J5Jt~nt.::.-f}-7::r-y!J7 ~ 1v-:t'a-~T o f?iJf<.. fj:~2'"el:t, -if"7 .,," 

/'}-:O)~~f'iN'"e~oo -tL-C,. ~~Tov"<0'!J~(~20)ffl..g., M-ffifil)O)OFDMV/' 

~1v,~.:to,to~-O)-fj-7"'/"'/'Fl~J::~-00)~iOOf-f%1t7Py:7a-mJJJtToo ~20) 

~*O)-f}-7 .,,"/'~'imJ;t ,~:to" '-Cl:t, ~~mr-F%1t:7Py:7 f:t-ttl--ttl,O)"f--y ;:t.1v* 
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f~H:£--:>1,,Y""(f-f%{t~jJlij/'{7;J.-?70):j1£J'.E, &V~.ftL,f;-:f-f%{~~:fr?o ~20)* 

f.f-%{~~~:1-P-:;,:7~ O)~*f'j: ;1:i ~f-f%{~~~7P-:;,:70)f.f %{t~~r{7 ;J.-?7-/J;; 

~To~ft&~~To 

[0010J -~,c, *f-f%{~~Wfflr{:J:J.-?70)~ft&,c%.t~Tof-f%1t~Wffl.r{:J;J.-?7J'i~.7-

::r-AO)f)JW}f&IS\f·-c:~'.iE~hoo {,tl;tJ'i, ~HC-tO)-~JtL-C~ft&tf-f%{tr{7;J.

?1 t~Wffl/{7;J.-?10)00-f*~-'l'To t~;to, :.$:~~J';t~Hc~R'.iE~t'LobO)-C-J';tt~i., ,.o 

[0011] [~1] 

~~ f,f%{r,/{ 7 :I- - ~ ~~/{7;/--~ 

0 ~~1!"-f fii~-trf' 
1 1/2Turbo BPSK 
2 1/2Turbo QPSK 
3 3/4Turbo QPSK 
4 2/3Turbo 8PSK 
5 3/4Turbo 1 6 QAM. 
6 2/3Turbo 6 4 QAM. 

[0012] ~,;::, ~3,COFDMiCtie*0)~7 /~~/rifi~1ft*~~mTo7P-:;,:7~~71''"9o 

[0013] ~3A& V~3Bf'itie*0)0FDMtAMCt~~~LtcOFDM-AMC~.7-7 A~ 

71''"97P-:;t:7~-C:d.>O~ 

coo14J ~3AO)illif~~il <~faf.lUD t~3BO)ifflf~~il <~f~1Jf.lD tO)rJ.J-c:illifa~rr5bf&J'.E 

Ltd~~, jJi!!1¥Jf~{,tltL tf'i~3Aii;;£ffi!rnj (AP), ~3B'/J;;~ibMri1* (UE)-C-N.>o 

0 "J:.tc, ~ 3AtP€>~ 3B.r--..O){ii~f;:: f'iAMC;J.jJ :::::.X A~ .ffl v 'obf&'.iET Oo 

[0015] ~3AO)~ffi"{Jf.lH;::;to\, ,-c, fii~Toftfife"-:;,H'i"J:.f'im~~al ·f-f-%1~$301~~ 

-C, t±Lh~htc~!J71vW2Wffl~:Y~lvl'tJ!ic-tn-Fn~!J71v //{7v /v~tl (S/P 

)ff302, ~jNjJm7-!J:r.W2ffi. (IFFT)ff303~illi~L -C)aJ?Bl~*~O)~:Y~Jvii~JR!i 

FJ.l'pj:i~f;:W21'.:l~h, J!i;:r{7v1v /~!J7 Jv~i'.:l-(P /S)ff304~~tc~i;::7f-F.-{ 

:Y?1-/~Jv1fliAffB305{CJ::-0-C7f-F-1':Y?1-/~Jv'/J~NiA~hoo -tL t, 7:YT'T3 

06~frl, t~{a~t'Loo ~3BO)~{~{.JUJ~J:f. ~{a7~7316~frl, t~fa{Jf.lJiJ:i.€, 

~{~~tt,tc~{a{~%~~{~Ltc~, "J:.-f"jJ-'p'.-{:Y?1-/{Jv~~$315{CJ::-0-C~ 

{~,fJf.lHc:tov '-CNiA~htc7f-t:-1':Y?1-/;;;;viJ~~~~n, J!{;:-tn-Fn~!J71v / 

/-{7v/v~tl(S/P)ff314, iffjJm7-1J:r.~ffi.(FFT)ff313~illi~Lt~rd:lffi~ 
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v::,.;]J{1viPGmJilt~'JlJ{~,;:~ffi:~tl,, -t"L "'(",r{7v1v /V!J7 Jv~ffi:(P /S)~312 

,;:.t -0 t /{7v 1v / V971v~ffi:?l!!~;o~:1fii!~tt, "t', ~~ ,;:itm~@!wffl ·@! %$311 ,;:~ 

lJlli7.J~tL t~{a-r-?1;oifflG~o 

[0016] jg! 3A(l)*{i3fJll1:o~G~3B(l)~{i3fJIJJ..--...(l)itm~1ii*fj:, ±';:*rnfJllj(l)~}Jt~wffl • ff 

%{t$301& V~rnf.lUHCtofto~J;t~wffl -~ %lf!S311,;:J:lJ~~~noo 9c,;:~~ 

tr:.J::H;:, ~J;t~wffl&Vf-f%{t(l)it'*f'J:, ~~,~Cl)T"1'.:t-1v*¥=ttf;:£0v""t'*{i3{1UJ 

-c:~wffl& Vf-f%{t(l)/{7 ;,<-?1~JliJ;t(f] ,;:wffiffiiL, ~{~ fJIJJ-c:*ffl"fJUJ l;:MJ;t-t-0/{7 

;,(-?1~.ffl\, ""t'@lwffl&V@l %~fi?~\t "?~~-C:(9_)00 -Mt(f]t~V7'T A{;::t31., ""t'f'±~ 

~J;t@lwffl ·@! %$311t1~:JZ,~~-t-0JffiJ;t/{7;,<-?1fj:, ~f~-Ol!l:o~G(l)7 4-P /,-:;.,?';: 

~ob(l)-C:&>oo ~7-?7:;f'Py?~*faToM,;:, ~{~{Jlljfj:, JJZ,-r*-r7-y;t.1vm,r 

$319';:~0-C~~~(l)*f~{Jl!Jti~G~ffl"{JIJJ..--...(l){ii*(l)7-y;t.1v~jl,r1...,, OFDM 

(7)~~7=r..Y!J7t;::to,to"r"1'.:t-,v*¥=tt~l&fflToo -t"L-C, ~{i3fJUHj:~tt,G(l)"r"1' 

. ;t.1v*¥=tt,;:£0\, \"'("' /{7;,(-?7~3Rlf!S318,;:J:0-Cm~~-c:*{ij{Jllj;o~7·-?7~* 

{a To~~Cl)OFDM(l)~~:;t /,::,.;p,;:ffi v "o~wffl& Vf-f%{~(7)/{7 ;,(-?"~l;R:}E 

Too /{7;,<-?1~1Rtffl318t;:J:0-CfflGntr:.~~:;t/,::,.;~·,;::t3,to®~~~&V~ 

%{t(l)/{7 ;,<-?7 l;:f'J:2:imlJ(l) ffl ~i>~&>oo 

[0017] 10 ~ (l)ffi~l'J:, *f~fJUJn~~~~-C:7-?7~*f~To~ir(l)OFDM(l)~~7 /'{ 

::,..,pf;::to,t o~~& Vf-f%{t(l)/{7 ;J.-:::$7 ~ L, -C ffii, 'oo ~{~{JUJ(7)~7 /,::,.;p AMC 

/-::7;,<-:::$7~3Rlf!S318f'±, OFDM~~:;t /,::,_.;~'Cl)~wffl&Vf-f%{~Cl)/,7;,(-?1~~ 

3R_L,f;::.~, ~f~{}llj(l)/{7;,(-?7*f~lf!S320, ~fij{Jllj(l)7'::,.;77316, *f~fj1JJ(7)7'/'7 

-t-306, *f~fJU.l(l)/{7;J.-?1~fi3 ·fihl:l:i$307~v'57 4-~·/,y?~~{;:J:0t, ~n 
G(l)/,7 ;,<-:::$7~*f~ fJU.1 f;:*tJ~T o *1~ fJlJJ f'±~tt,G(l)/{7 ;,<-?7 ~fm l:l:i Lt;::.~ t;:, A 

MCffi!J~lf!S308l;:~0-C~~~wffl·f-f%{t$301~ffi!J~Too 

[0018] 20 ~ (l)ffi~J'J:, ~f~fJlJJ;o~@!Wffl&V@! %~fi5ffl-~Cl).1,7;J.-?1 ~L, "t'fflv 'oo A 

MC~m-C:fj:, ~{~-0trJf'±~,-r*fij{JllJ~-JfrTo~Wffl&V~%{t(l)/,7;,(-?1tC£0 

v ,-c~{i3-r-?1Cl)~wffl&. V~%~fi?~~,;:~0"t', f'J:t:~-C:iEi&t~fflffle''-:;.,t-~ffl 

o~~;o~-C:~ Go ~-0-C, ~7 .1,::,.-,};' AMC.1{7 ;,(-:::$7~1R.$318i>~AMC.1,7 ;,(-?7~ 

~fflL,f;::.~, J!];:-t"tt,~J;t~Wffl·~%$317l;:*tJ, ii~~Wffl-~%$317t;:-
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~ag,;::i!i1::(¥L.-C, ~fafJllJ(7)jlJ;tffi]M1 ·ffi:%$311(7)ffi!J~l;::ffli., ,t,Nth,J:if~bf~v 'o 

[0019] ~*(l)OFDM(;::j:di., \'"("~7 -''/'FAMCa-fflv 'o.:nr*l;::0\, \'"(" J::IJIY=Htif;::~izB:T 

. of~ls!Jl;::, ~4A&V~4B-C:f:l:~3A(7)-=£:-~;:z.-/v309&V~3B(7)-=£:-~;:z.-/v321 

a-~?),f~L. tv 'oo 

[0020] ~4A& V~4Bf:t, ~*(7)-!f-7 ,1{::.,.-FifiJ;tW2wlff • f-f%f~a-~m T ol#Ji.x1i."7J'T~ 

-C:&i)oo 

[0021] ~3A(7)~{~fJllJ-c:J:t, ifiJ;tW2Wffl ·f-f%f~$30H:t@J;tf-f%f~$401, -1~51)-7 

$402&V5ffif.tW2wl3$403a-*L., iiif.tW2wl3·f-f%1~$301iPb/±1iJ~h,f~7-,!7 

f:l:V!J71v/,1{7v1vW2~(S/P)~302a-~ti2!jej~7-!J.:r.W2~(IFFT)~303 

l;::~bh,oo ~{afJllJ(7)AMCffi!J~$308f:t, ~3A(l),1{7~-5~{a •3lfl/±1$307i0l7 

-1-F-''-Y:7-f-'1';t.1vn~b1&~L.t~~'!r7 -''~F(7)W2wlff&Vf-f%{~0),1{7~-~l;::£ 

0i.-,t, ir&f.t~wl3·f-f%{i::;$30la-ffi!J~Too ~*O)-!f-7 _,,::.,.-p-~f.tl;::jov'tf:t .. o 
FDM0)~~7 _,,::.,.-Ff;:::%j-L,. t~!l!.ftL.t~f-f%{1::;W2wlff~fi5o -j-f~bb .. ~tO)-!f-7 -'' 

::.,.-p-f:t-'t:"h,.:.Ch,~!I!. § O)W2wlff&V~%{~0),1{7~-5a-*Too AMCffi!J~$308f:l: 

I&1iL.t~~'!r7 _,,::.,.-FO)(-f%{~-'{7;!.-~C&VW2wlff-'{7~-~MJ;::J::0t@J;tW2wM 

·r.f%{~$301a-ffi!J{i\l!Too *.t~, AMCffi!J{i\ll$308J:t, ~b{;::r.f-§-fi::;,1{7;!.-5C~ 

W2wlff.,{7:l--~Mtl;::£0v ,--c~~-;1 _,,::.,.-p·,;::jo""t~~Tofflfflt:''-;;1'~a-I&~L

.. -'t:"h,l;::J::0tMJ;t"to-1/'5!J-7fi:1UITa-~Ji.xL., ~J;tW2wlff ·f.f%{1::;$3010)..{ 

~5!J-7$402~ffi!J~To0 ~{~fJllJ-C:f:t ... AMC(7)~l;::, V!J71vf~7-,!7;z.J--1)

A404;6l1,bnoo .:..ti,J-;tJl~·l;::-!f-7,1{::.,.-p-1,2,······Nl;::joi.,,t~{aTo:r'-~~~ 

7}., -'t:"O)~wlff& "CJr.f%{1::;.:n5:tJ:t-'t:"n.:.Cn .. (C ' M ) '(C ' M ) •...... J (C , M )-C: 
1 1 2 2 N N 

&i)o0 -tO)~ ... .:..:h,t;>0)7-~a-V1J7 Jv //{7v Jv~~l,.f~~{;::OFDM(l):%j-J;tTo 

-!f-7 r~::.,.-P'l;::Jffilk-Y-;;t:0 ::.,.-~L. t~faToo 

[0022J ~fi31w1;;;~~-r -~7r:i-;;::7a-~1~--tot~ls!J ,;::~,~t~AMC.,{7 :1--~ i:i:v ,-r:nt>'.§t 

{afJllJiPt:>7..f-F/{-y:7~tI,oo -rt~bb .. ~{a{JllJ-C:~7-,!77P-;;:7a-~{aTowH;:: 

, ~,-r~1;::'.§tf~flllH;::J::0t~fi3f.ll'JO)~fa-ro-r-57r:i-;;::7 m i;::AMC/{7;1,-5t,r 

~fR1..1~,t:n1'it~t;>t~1t "o '.§tfafJllJ;,;~.,{7;1,-5t,r~fR-t-o-=¥J1!fi1'i, *.-f''.§tfi3 L-tda % 

f;::J::0t .. -f-"';t.1v=MUE1rfit~50 -f-~;t.1vtl~(7).:nr*l:L-tJ-;t, ,1{..{0-;;H;::£"".)v" 
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f;::-:Jf~J?f>, 77-1~/f~-T~;t.;vffHE~iJi*&ft:>n-oo -{-(1)~, T~;t.;vjtJE$319J:t 

J&ffl.L,f;::OFDM(l)~.Y-:t'=t'"~ !J 7 (1)7~ ;t.;v/M=tta--Y-7 /{/FAMC/{7,:,(-?'~iR 

$318{;:.~,00 -Y-7 /"~FAMC/{7,:,(-?1~iR$318-C:f:t, *-f".::.ti,{;:.J::':JOFDM 

,;:.:to,t-o-*-Y-7/{/F(l)ttim,;:.'0v"-C:$ttfra-fifctv', J!J;:.~;JR~tl,f;::AMC..,{7,:,<

?'(l)~it(l)t:pzpt:>-{-tI,-'etl,(1).Y-:1'..,{/F{;:.jgT.'5AMC..,{7,:,(-?'a-~;JRT.'oo .::.(l)J:: 

5,;:.L,-CJ&~~tl,f;::AMC/{7J<-?'f'J:, 7..f-F/{-;,?7~.;t.;va-imC-C~f~{tllJ(;:.~" 

:U&~ti,, ~f~{tllJtJ~~f~ a-fi5~itf;:.~~(1))fjr,t~Wij& Vf-f%ft(l)i!Jft{;:.ffii., "':>h 

-5--:Jf-r:, ~~~f~{tllJ(l)®f.tfirWij ·fir %ffi!J~$409f;:.ffii., "':>n-oo ~~{;:., ~FJ.J)!! 

·J!!;a-~l1:T-oc:,m~,~-e1&tiL-t;::/{7,:,<-?1a-~ffiT-ok~(1)..,{7,:,<-57~ffi$41 

OtJ~~,~c:f.t-oo ~f~fjlJJ(l))fjJ;tfirWij •fir %$31 H:t, :irif.tfirWij$408, 7-1/?'lJ-

7$407& V®r.tfir %$406a-;ffT.'5o 

[0023] -Y-7=t'"~!J7(1)Jilf.tc:Jt~L,-C, ~3A"'-'~4B,;:.JT-T J::5f~1Jt*(1)-Y-7 /{/P'(l)afil 

:rrf-f%1t,;:.J::,5®r.t-:Jf~1:t, ~r,t(l)~m@JbJJta-~*1¥.J,;:.ftt~~-tt-5.::.c:tJ~-e~-o 

c:c:b,;:., VAT A(1)7 ...f-P'/{y?:;t"-.,t{-.r-...yJ.:'a-~*1¥.Jl;:.~:}r~-tt.'5.::.c:b-e~-o 

0 L,;6::.L,t~tJ~t:>, .::.(l)J:::jf~-:Jj~f;:.{yf~~c:L,-C, 43--Y-7 ,,{/FFJ.1(1)?7° ,,f /{-V71.ifgjJ 

a-;ff~l;:.f!JfflT-5.::.bo~-r:~t~v 'C:v '??C~iJ~ffZ£T.'5o 

[0024] .Y-1 /{-V7J:t~~~~J1Jfa-i!fc~T.'of;::~ ,;:._m~t~-:Jf~-r:~.'oo .::..::.-e ~ 5-Y-1 

/{-V7{;:."01.t"-CffiU~l¥.Jf;:.~~,5c:, ~f~{tllJtJ~~-5!.J'Y-Aa-ffiv'-Cffiffl(l)JL~JJt 

a-itl1JD~ir, liv ,f;:.JL~tctfflffla-l=iJnfgt~~N:"a!k:rrL, -C~M*fdj:~a~-tt-C, ~ffl 

{WJ-z;-{-(l)fr!Jffl a-~itl¥.J f;:.f1Jffl L, -Cit~ L,, -JE (1) VAT Af1J1ia-1i-oc: v '? ttWJ-e~ 

.'oo fflil}U;:.~~-oc:, ~~f;:.~lf((l)~~a-flJ.fflL--c~~a-fif~v ,, ~{~{WJ-z;(l)~,o~ 

~(1).XffltJ~ftl1(1)~~,;:_J::"1ffi{jt~*1,.'5c:\t "?itWJ-e~'Oo 

[0025] *Jfflfj:t'E*(1)0FDM®f.t~Wij&Vf-f%{tl;:.:tolt.'5-Y-7 /{/Fa-fflv"f;::~!flftf-F% 

ft:n5:t(1)£~l;:.1JIJ;t-C, -Y-7 /{/Fa--~(1):n~-e;f:ll..7j..itb-tt-C-Y-7 /"/F? 1v

:1'c:L-, 43--Y-7 /{/J.:'P"';v-7",;:..%J-L,-C~3-1/J-.f-f%{ta-fi5c:v "?:n~(l)~f-fa->R 

~.'5 0 1tt*(l)AMC-:Jf~i:f:t4§.-Y-7 /{/FZl~~!R:ITL--C ..,{7,:,(-?'a-~;JRL, -Cf-f%{ta

fi5f;::~, *JJi(l):nWJj:-Jl1Jt*(l)AMC(l)~;tjy(;:.~fil, -Cv "-oJ::5 {;:.Jl~ltt:>n 

.'50 L,tpL,f,ttJ~~, .::.(1)-:Jf~l;::f:t-Y-7 /"/FFJ.1(1)?"'° -1 ,,{-VTa-®ffl L, -Cv '-of;::~, J:: 
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~*~t~~%1~f1J~~~G::.c!::?)l"""C'~ Go *f~ ... ::.::. -em~ TGJfr:ld;:J:-? 't-!r:1' rt;:., 

J-: ~ Jv-:1'P'JO)~wffl~%{t/{7:J.-:--?"O)~~~fi*.f;f, 1)f*O)jj~c.l:t®<L--C{ii~ 

.AJv-:1'y1'0)ffl:Jc~1B<::.cJ'it~v \o fjlij~~*.li.ij.~b-trG::.t:f;:J:~ ... *»Ji?)l~ff~ 

*~."51.f~J'iOFDM i;:jo~t G®bt~~O),t1:~0) ~ J: ~{Ji':~T."5o 

~ ijf:j 0) lffl /J' 

~ ijJ:j il~fW~ L-J:: 5 t-r o ~M 

[0026] *~IY=JO) ~ 1¥.H'i, -!r7~-y!J7imfaV.A7 AO)Jaj7Bt~di!i~J:O)~'t0)-!r7 /,~1'-~ 

-:iE(l)mJllJ {;:£...-Jv \'"(j.Ji.ij.~b-trtl.t \< ··--:Y/J"•O)-!r7 ,rt;:..,-F:7" Jv-:t'cL-t~~ .. 4§.-!t 

:1' /,;:..,-F~ 1v-:1'{;:%j-L. t:)3,{;:..,-1'~%{~~:ff?~';:ffii., \."5~wffl& V~%{~0)/{7 

:J.-?7~~~-t-G::.t:i;:J:~ ... 1)f*O)~:;f /,~1''iiiJ;tJ:r~t:Jt~L-t ... V.AT AO).A~ 

:71'1vflJffl$, ~i;:*6*7.:r.-:);:..,-~&V-r-Y-*'vfff:iEim~0)1bc"""C'O).A~:71'1vflJ 

ffl$~~J:~it."5::.t:7il-e~Gt:t:1b,;:, ®btO)~m@£tft~~r~-tr ... 7-1-t:/,y 

:7;d--/,-~yFO)~P~~m-t-."5::.t::ol-e~."5imf§~til ... imfav-r A&VimfaJ:r 

~~~~TG::.c--C-db."5o 

~M~fW~-rot~~(J)-¥.f& 

[0021] *~~O)iffif~~tilf:t, -!t::1' /,;:..,-r:-~f;:-'f--y-*1v;Jil}'.E~fi?-r-Y-*'vfft:iE-=¥-f&:c, AA 

re-r-y-*1vfft:iEO)"fffi*{;:£...-Jv\t~wffl/{7:J.-?1&V~%{t/{7:J.-?1~fi~O)-!r 

::;t /,;:..,-J-:t>~Gt~G-!r:1' /,;:..,-F :7" 1v-:1'~,;:i'Jc:iETG/{7 :J.-?"i'Jc:iE-=¥.f&:c, Mre/{7:J. 

-?"ik:::iE-=¥.f&:--C-t'c:iE~:h,t~Mre~wffl/{7:J.-?"&VMref-f%1t/{7:J.-?70)fflffl--C

c9.)Q/{7 :1--?1ttffl~iffifi3 ;m *';:~fe-t-G/{7 :1--?1fflffl~fi3 -=¥-t&:t:, w1re/{7 :1-

?1 ttffl~f§ --=¥-t~ ,;:-c~faL-t~/{7 :1--?1fflfflO)w1re~wm.,.{7 :1--?1& vw1re~%1~ 

r{7:J.-?1--C-imf~ffl-=¥l;:tM!c-!t:1'.,.,;:..,-F;7"1v-:1'fii:{;:~wffl&Vf.f%{~~:h,f~T-

. ?1a-aD>~fa1a%~~fa-t-G~fa-=¥-t&:t: ... M~c~fa--=¥-m:,;:-c~faL-t~~fafa%~ 

wl~/{7 :J.-?"ik:::iE~t&:-etk:::iE~tLt~ MreW2~.,.{7 :J.-?" & vw1ref-f%1~r{7 :J.

:$7--C-wJre-!t::1' /,;:..,-F :7" 1v-:t'~i;:trwm& vtr %L--c1v1re~f§fa %,;:~*tLGMre 

7-?"~l&1~TGT-?"l&1i-=¥.f&:t:, ~Jl:1imTGffll~~~Go 

[0028] *~~O)jffif~V.A7 Af:t, ~wlil&Vf-f-%1~L-f~7-:$7~~f§T."5£!1BJm~ult:, 

Mre-r--?7~~f~T."5imfatt:M*~wtt:, ~Jl:timT."5imf~V.A7A"""C'db-?t, Mfcim 
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fafr#.l*~filf-;t, ~:1 r~/P~l;:7~-*1vf1JE~fi?T~-*1vf1JE-=¥-f&t:.., MreT~-* 

1vf1JJ::Cl)~5J!J;:£01t"-C~B3,,{7;J.-?'&Vf-f%1t,,{7;J.-?'~:fcllfcC7)~7 ,,"/~

iJ:,,bf~."5~:1 /{/J-t,!/ 1v-:1'~f;::i;1cJET."5,,{7 ;J.-5ti';lcJE-=¥-f&t:.., Mre,,{7 ;J.-5ti';lc 

JE-=¥-f&-C:#tJE~tLtcMre~J'fJ/{7;J.-?'&VMref-f%1t,,{7;J.-?'Cl)i1fffl-c:cb."5/{ 

7;).-?'fflffl~Mre£ffl3riu~ffl--*fa-r."5..,{7;J.-?'flffl*fa-=¥-r&t:.., Mre/{7;).-

5tflffl*f~-=¥-r&t;:-c*fi3 Ltc/{7;J.-5''f1tfflC7)..,{7;J.-5'-c:Mre£ffl3f.u~fil';::-cM 

re~:f..,{/f--"-!/1v-:1'~f;::~ga&af-f%{t~tLtc7-?'~1'3"tf~mfa%~~mT 

."5~1~-=¥-f&t:.., Mre~fa-=¥-f&f;::t~faLtc~f~fa%~Mre..,{7;J.-5''f1tffl(7)1vJJc~ 

ga..,{7 ;J.-5' & VMifcf-f%1t,,{7 ;J.-?'-c:Mre~:1-..,{/p-!/ 1v-:1'~f;:{lga& V{l 

%L-cMre~fafa %f;::1'3"*tL."5Mre7-?'~flh1±1-t-."57-?'flhffi-=¥-f&t:.., ~ Ji-OmL 

, M~£ffl3riu~filf-;t, Mre*f~ -=¥-f& ,;:-c*f~ ~tLtcMre..,{7 ;J.-?'ti!ffflC7)1vJ~~ga 

..,{7 ;).-5' & ar-F%1t..,{7 ;).-5' i;: ve-0-c~m& ar-F%1t-r ."5Jffi~~m • r-F%1t-=¥

r&t:.., M~®~~Wl·f-f%1t-=¥-f&-c:~aJ&Vf-f%1t~tLtc-r-?'~*f~T."5r'-5' 

*fi3-=¥-f&t:.., ~ Ji-Om-t-."5ffli.nx:~~."5o 

[0029] -*~~(7)ifflfa75HH-;t, ~:1-..,{/f--"~,;::7~-*1vf1JE~fi5?.7::Y:1't:.., M~T~-* 

1vf1JJ::Cl)~JfH;::£01,,,-c~ga,,{7;J.-?'&Vf-f%,ft,1{7;J.-5'~:fcl~C7)~7 ,1{/p 

iJ:,,bf~."5~7 ..,{/}." ,!/ Jv-:1'~{;:i';lcJET:57-T::Y:1' t:.., i';lcJE~t'LtcM!c.~af,1{7 ;).

;;, & VMifcf-f %1tr~7 ;J.-5' (l)ffffl-c:cb."5,,{7 ;J.-?'tlffl~im{a fr#.l*~fili6~~f~T 

QA7::Y7" t:.., M~immfr#.l*~fil7J~*fi3 LkMre,,{7 ;).-5'ffiffl~£ffl3riu~fil7J~~ 

fa TGA7::Y7"t:.., ~f~L,fc1Wifc/{7;J.-?''f1tffl(7)1vJ~~af/{7;J.-?'&Vf-f%{t/'~ 

7 ;J.-5tf;:ve-0-C7-5f~~B3&Vf-f%{tT."57-T::Y7"t:.., ~Wl&Vf-f%1t~tLtc-r 

-?'~Mre£ffl3f.u~fili6~~f~TG7-7::Y:1't:.., M~£ffl3f.u~fili6~~fi3 Ltc1vJre7-

?'~a~f~fa%~imfafr#.l*~Mn~~f~T."57-7::Y:1't:.., ~f~LtcMre~fafa%~ 

JYiJre,1{7 ;J.-?'f1tfflC7)M~~m,,{7 ;).-?'& aJYiJref-f%1t..,{7 ;J.-5'-c:Mre~:1-,," 

/P' ,!/ 1v-:1'~(;:ffi:af& Vffi: %L -CMifi:.~fafa %f;::-@;*tL."5M~-r-?'~flhffiT 

QA7::Y7"t:.., ~A{imT."5.l?{;:L,fc'o 

~ffijO)ffij !fif~~~ 

[0030] [@l]OFDM(7)7~-*1v*ttCl)f?ij~~T@ 
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[jg)2J~*O)~f.t~wli1& Vf.f%{t;~~'t-!g) 

[jg)3A]~*0)0FDM - AMCVAT AO)jls{~,fjlrjO):f'JJ~~lI"T7P~:7jg) 

[jg)3B]vf:*0)0FDM-AMCV,;:;;r.7 AO)~{afJl!IO)#'j~~lI"T7P~:7jg) 

[jg)4A]~*O)jls{~ {JlljO)~f.t~iOO • f.f %1t$~tf-l:-~ =i. - /V~71'Tjgl 

[jg)4B]vf:*O)~f~ -OIJJO)~f,t~wli) • ~ %$~tf-l:-~ ::r. - /V~7J'Tjgl 

[jg!5A]:;$:~000)~:Dm0)7fffttH;::f*-!>OFDM-AMCV,;:;;r.7 AO)jls{~{JllJO)fftj}jjt~lI"T 

7p~:7jg) 

[jg)5B]:;$:~00 O)~;bm0)%~,;: .f*-!>OFDM - AMC VAT AO)~fi3 {Jllj0):f'JJ}jjt~71'T 

7p~:7jg) 

[jg)6A]:;$:~000)~;bm0)%~,;:,f*,5jls{~fJlljO)jffif,t~wli) •f-f%1till~13'"tf-l:-:J.-:z.-;v 

~~'t-!g) 

[jg)6B]:;$:~000)~;bm0)%~{;:,f*,5~f~-01JJO)jffif,tffi~·ffi%$~tf-l:-~.1-;v~ 

71'Tjg) 

[jg11J:;$:~~O)~ni!!O)%~f;:.f*,5iiif.t~wffl&Vf.f%1tO)J5rJ;;~71''t-!g) 

[jg18J:;$:~OOO)~;am0)%~;;:,f*,5~7 /"/t:~,v--::/'O)~J~71'Tjgl 

[jg!9J:;$:~~O)~;am0)%~,;:-f*,5~7 /"/t:~,v--::/'O)~J~71'Tjgl 

[!g)10J:;$:~~O)~;am0)%~i;:.f*,5~:1' /"/r-~,v-7'0)f9U~~'t-!g) 

[jg)ll]:;$:~~O)~:»m0)%~,;:-f*,5iiiJ;t~wm&Vf-f%1t;~vf:*O)iiiJ;t~Wffl&Vf-f% 

{t;~O)tt~O) .lt~~*~~'t-!g) 

[jg) 12J:;$:5e ~ O)~:»m0)%~ i;: .f*-!>Ji'iJ;t~wffl& Vf-f %1t~vf:*O)iiiJ;t~wffl& Vr-f% 

{t;~0)-11:~0) .lt~Jit*~71''t-!g) 

98 ijl=] ~~1/mT 'iot-:::..~ OJJli .Bl OJ~~ 

[0031] (~;bm0)%~) 

W.r .. :;$:~000)~:»m0)%~,;:--::>1t'-C, jg)ffii~ffiv'-C~f#IBf;:$i~'t--!>o *~~~00 

11{JH;:$iOO't--!>tcaf>f;:, ;:.;:_~f'iOFDMV,;:;;r.7 A~f91H;:~~T-!>o *~~O)ii!fif.t~iil 

75:i:t.&Vf.f%1t;75:ft.l'i~:1'~-,.!J7~ffilt'-C)fflfa~fi?fti!.0)1t,tr~t~-5~:1'~-r!J7)8! 

{~V,;:;;r.r Ai;:biffiffl~~~~-!>o 

[0032] -*5800 l'ivf:*O)OFDM@f.t~wffl • f-f-§-{t;f;:;toi., '-C~:1' /"/rO)Mlftf-f%{t;~wli) 
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~ fflv 'fc£m(l) J:f;::, ~7 ..,,::,,,F~-JE(l)1J:it-c:*'1.7J..~:b-l!--C~:1 ..,,:yF~ 1v-:1' 

cl,, 4§-~7 ..,,:yF~1v-:1'f;:::%J"L,-C~3-1:Yt-f-f%fr;~fr5-:=.c-c:~Go 1:.tc, ~~~ 

ijl=! 1-;1:~7 ..,,:yr'~~:1 ..,,:yr'~ ,v-:1' ci""-o4§-f.i(l)1Ji*~~~i""-occ't> f;::, ~:1 ..,, 

:Y}tP']""(:'~3-1:Yt-f-f%ft~fr? ~f;::ffl v "-o~al.& Vf-f%fr;(l)..,{7 ~-?'(l)JBiR1J~ 

b~~T-oo f~jo, -:=.nt:>f;::0v"-Cf:t~~T-oo 

[0033] ~5A.&V~5Bl'i)$:~ijl=!(l)jJ~~~mT-oOFDM-AMCV.A7 AmJit~7J'T 

~-c:~.:Oo 

[0034] *~ijl=! f;::01., "-C J::~ijl=!ifif;::tc.~T-ofc~f;::, ~ 1 ""~4Bf;::7J'L,fd.tt*:ttffif;::jot.," 

-c l;lE~(l)mJit f;:: 0" -.-c 1-;1: 1PJ-(l)f-f %~tt 1.., -c -t(/) moo~~ ... @-1..,, *~ IY'J c:ftf:*(l)tt 

ffi(l) g}jljl..,~-omJit {;:: 0 v ,-c (1).7/-re• 1.., -Cv '-oo 

[0035] ~3A.&V~3Bf;::7J'T1JE*(7)0FDM ~ AMCV.A7 AmJitcJt~l..,-C, *~ijl=!(l) 

OFDM-AMC~J;tfflL.,tcV.AT Al'i£j. r(l)fl:l~R.i:~~T.:Oo 

[0036] ~5Bf;::7J'i""-=cv;:r..-;v505f;::-a*tv5, ..,{7 ~-?'tk:JE~ffi'.-c:~:o~:.1..,,::,,-F~ 1v 

-:1' AMC..,,7~-?'JB1R!$504l'i~7 ..,,:yr'~;v-:1'(1)AMC,.1{7~-?7~~1RL,, 

~3B(l)-=c~;:r..-Jv321f;::-a*tL-o~:1'..,,:YFAMC,.1{7~-?'~1Rt$316l'i4§-~7 

..,,:yF(l)AMC..,{7~-?7~1RT.:Oo ,::.h,f'i, 1ti:*(l)0FDM-AMCV.A7 A-C:l'i 

-!t:.1 ..,,:yF~J;t~alJ.&Vf-f%ft;(7)$.fftf;t~:1 ..,,:yr'-C:~.:0(7)f;::%J"L,, *~IY'J(l)OF 

DM - AMC~ .AT Af;::jot, "-Cl'i, JiiJ;t~wt3.& Vf-f-§-fr;(l)}ti{ftf-;t~·f..,,:yF ~ Jv

:t'-C:~:Otc~-C:~:Oo )$:~IY'J-C:f'i, OFDMf;::jofj.:O]aJ~~~~(l)~-C(7)~7 ..,,:yF 

td~ll.7/--ft:b-l!-..,{?7-:Yf;::J::"'?-Clt '< 0'/J~(l)~:1 rt:YF~ 1v-:t' cl.,, J!f;::4§-~:1' ..,,:y 

r'~1v-::1'f;::%J"L,-CjiJ;t~ill3.&Vf-f%f~~fr0-Cv'-oo "l:.tc, *~ijl=!(l)OFDM-A 

MCV.AT Al'i, ~5B(l)/{7;(-?7~fa!$320, ~fa{IIJJ(7)7:Y77316, ~f~{J0.1(7)7 

::,,,7-rao6.&V~fi31.11.rJ(l)..,{7~-?1~fa ·Mt±:tW3o7(7)Jl~(7)-)!!(7)7-1-F..,,y:71v 

-H;::joi.,-.-c, ~~~t1-o(l)f-;t, ~wllV~-=J~-?'.&Vf-f%fr;..,{7J<-?'(l)ftffl-c:~-o 

..,{7~-?'iwfflcl..,-C(l), ~7 /{:Yr'?" /v-:1'f;::OOT-0AMC/,7~-?7'""(:~0-C' ~3 

f;::7l'T1JE~HOOFDM-AMCV;z.7 A(l)J:::jt~~7 ..,,:y]-q;::OOT.:OAMC..,{7;(-?' 

-C:f'it~v "cv "?,~-C:~:Oo 

[0037] *fc, ~f~ {IIJJ f;::jot, "-C l'i, irjpt~f~ffi!J~t$501 ;6;;~ 3Af;::;,J,T AMCffi!J~t$308c 
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ffl~~;:tbtl,-C\t '00 *~gf=j(J)ftWJ-c:~t;t ... ~fi3fJUJn,i;OFDMl;:;tot, '-C-9-7 /,/}-'~ Jv 

-7" ,;:%J-L. -C~J~~wlo& r.Ff.f %1~~ff 1., ' ... -9-7 /-t/ f-: ~ Jv-7"f'i0FDM 0)*-9-7 

/{/p-~j.ll.1f...g.:t>;t/{~-/,;:£01., ,-cm.1f...g.:t>;t0::.c,;:J::.-:,-CW.ol~tt,00 fJE.-:, 

-C, ~~~f~ffi!J1M)$501f'i ... ~~~Wffl·f-f%,f~$301J:kJ(l)--tJ"7 /,/},"~ Jv-7(J)A . 

Mc,;:%J-L, -Cffi!J1Ml~:fft~:t>t~ittt,J:ft~bt~i., ,--Jf-c: ... *--tJ-7 /-t/'P'::7" 1v-:1'1;:-c~ 

f~T0ffl¥llt"'Y1'~ ... f-f%1~&r.F~wfflq&l;:OFDMJ:kJ<1.)%J"~T0--tJ-7 /,/J,-'J;:-Y'Yl::0 

/:?"'L--C~~~:ff?J::51;: ... ~~~wffl&Vf-f%,f~q&(J)VY71v//{7v1v~~(S/P 

) _ff302 l;:%J-L, -CbffilJ1fflJ~:fj:pf~i7tl,f:ff~bf~t, ' 0 

[0038] 1d::.. ... ~f~-Oltl l;:;toi., 'tf';t ... ~J;t~{~ffi1J~$503:b:i;~3B{;:;$T~J;tffi:wffl • ffi!J1M)$3 

171;:u1~~;:tbtt, -C\t '00 ~J;t~{i§ ffi!J1M)$503f';t ... 7-~I&ffl¥.®'."'t:'61>0~J;tffi:wliJ 

• ffi: %$311,;::ML--Cffi!J1Ml~:ff:t>t~~ttt,J:ft~bt~i., ,--Jf-c: ... 5mJ;tffiwffl& Vffi: -J}O)wJ 

.®'.-C:61>0/{7v Jv /V!J7 Jv~~(P /S)~312J;:%J-L.-C'bffi!J~~rrt~t,, ... IW.)-0)-9" 

7 /{/J-: ::7" 1v-:1'J:kl(J)~f~ v/~Jv~..g.,6lL,-Cffi:Wffl& r.Fffi %~1'r?o 

[0039] ~5A(J)-=E-'l.::z.-Jv502&V~5B(J)-=E-'l.::r.-Jv505~iffi?J'ftL.-C~6A&V~6B 

[0040] ~6A&r.F~6Bf'i*~gr=j(J)~~T{)-Jf7*~~mT{)f::_lfJ(J);f'JJ,5x;~;$T~-C:61>0o 

[0041J ~1~1.1t1J1;::to1t ,-c ... ~4A,;:;$-rfJE*<7.)--tJ-7 /,/t:JfiiJ;tcO)ffi~i.~J'i, Jlm~~m& 

Vf-f%ft(J)~ocn:i;--tJ-7 /,/f-:-C:f'it~<--tr?'·/,/1"" Y 1v-:1'-C:61>0cv ,5::.c-c:61>'1 ... ::. 

O)ffl-itf;:JlmJ;t~Wffl • f-f-%{~$301 {l)/±l.7J603f'i ... JiiHx-9-7 /'/t-'::7" 1v-:1'1,2, · · · · · · 

Kl;::to~t0~f~7-~~13,1f., -{-<7.)~m-JfJt&Vf-f%{~JfA:f'i-ttl,-t'tl,, (C , M 
l 1 

) , (C , M ) , ... ·· ·, (C , M )-C:61>--:::i-C, ::.(J)Kf'iOFDMJ:kJ-C:?J'tfJ~tl,tc--tJ-7 /'{/}-: 
2 2 K K 

:?"'1v-:1'(J)~~-C:61>00 *.t::.., ~f~-OUH'i, AMCPJU1~1;:%J-L.-Cffi!J1MJ~:ff5W31-I;: ... *.ll 

.7f...g.:t>-tt-/{~-/~ffitfl36011;:~ti~n-c1t '0 ... '9-7 /{/p·(J)m.7f...g.:t>-tt-/{~-/ 

1;:£0v ,-c, V!J7 /V //{7v /v~~ (S/P) $302{;:;to~t{)V!JY Jv / /{7v /V~ 

~1;:%J-L--C'bffi!J1Ml::a::fft~:t>t~,ttt,f-;ff~b-f', -tn,;:J::.-:,-C*--tJ-7 /,/p'-;J' 1v-:1'-C:~ 

f~T0fflfflt"'Y1'::a:f-f%{~&r.F~wfflq&f;:OFDMt:p0)%J"/;tT0--tJ-?''.,.,/p-1;:-y'Yl::°/ 

:?"'L-t~~T00 

[0042] ~f~f_lllH;:;toi., ,-c, ~4Bl:::;$Tvf*O)--tJ"7 .,.,/f-:Jlmfitc(J)ffi~#.U'i, Jlmfitffim& 
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Vf-f%{1::;(J) $,fftiJ~'!T7 /,::.., r''"ef'J:f~¢''!T7 /,~}." :7" 1v-:1'-c'~G.::. ~'"e~Go £.t~ ... ~ 

{a -OllH'J: .. @r.tffi]MJlk. Vil %lcM L--C ffiiJ~~fi? W.?f. {;:, .*1l.7j.'8-:bit r~?"- ::..,~ ti$ 

605{;:~ffi~h,-Cv ,Q ... '!T7 /,::..,p·(J)*Jl.7j.-8-:bit/{?7-::..,l;:£01., ,-c, /{7v 1v /~ 

!J71v~tf!(P /S):ir!S312lC:toltG/{7v1v /~!171v~N!,cML--Cbffi1JiMJ~rrt~:b 

f~Ittt,f:ft~i:;,f' .. -ttt-,cJ::0-COFDM(J)µij-'!T:1./{::..,p·:7" Jv-:;f P'](J)~{a~::..,7.}{1v 

~-8-~L--Ci.lwffl&V~%t.rfi5o ]@J;:, jg)6BlC7-T'T J::5ic, '!T7 /"::..,p·:7"1v-:1' AM 

C/{7 ;,(-?"m~ $504b jg)4Bb~f~Qo jg)6B'"ef'J:, /{7 ;l,-?"m~ :ir!S41 l {C-C, 0 

FDM(J)'*'!T:1'/{~J,:(J)/{7 ;l,-?"t.rm~ • J&1f L-f;::J:"0' ... ]! {;:*Jl.7j.'8-:bit /{?7-::.., 

~'f;i$607ic~ffi~h,-Clt'Q*Jl.7j.-8-:bit/{,!1-::..,f;:£-01t,-c ... '!T7 /{.::..,}t::1'1v-:1' 

(/)/{7;1,-?"m~W606lC-C, OFDM(J)'*'!T7 /{~}.":7"1v-:;f(J))i'M);t/{7;l,-,;1t,r 

m~ L-f~lttl,f:ft~t:>t~i., 'o 

[0043] jg)7f'J:*~gJ.J(J)~Jim(J)~'fm(/)@r.tr-f%{1::;Ji~lk.V~wfflJi:it~~mTGfdlJ(J)9& 

3!1!7<r7FT7P-jg)"0'(V.)Go Jl.f;,$:~{;:f'j:, *~gJ.j(J)£itffi(J)~m~mf'J:£J.r(J)iffl~-e~ 

Go 

[0044] m-~~~L--C, ~{a{JllHCJ::0-C~fa{JllJOFDM,c:to,tG'*'!T7 /"::..,r'::1'1v-:1'11'J 

(J))i'M);t~wffllk. Vf-f %{1:'.;(J)/{7 ;o(-!lt.ri;R:~L-, i;R:~L-t~/{7 ;i(-?"~~{a-OllJ f;:7 --<
F/"Y:7T Go .::_(J)~ffiH'J:~{a{P.IJ(J)7-y-;t.1vfl~(.ATy7"901), OFDM'*'!T7 /{::.., 

}-t(J))i'M);t/{7 ;1,-!lm~ (.A:f-y:1'902), OFDM'*'!T:1./{::..,p·:7" Jv-7'(1)~[,t/{7 ;I, 

-?"miR (.A:f-y7"903) .. lk.V/{7;1,-!l(J)7 -1._r'/{y:7 (.A:f-y:1'921) ~~t.fo 

[0045] .A ::Y-y::1'901 fc:tolt QT-\'" ;t.11,,fl~f'J:, /{-{oy J-. f;:£01.t ,f~ T-\'" ;t.1vfft~ ~77-1' 

~ r'7-\'" ;t.1vfl~~(J)Wf1¥(J)-~~t~jj~t,r ffl v ,Q.::.~n~-e~ Go 

[0046] .A :Y-y::1'902 ic:to ,t QOFDM *'!T7 /"::.., }." (J)~f,t/{7 ;l,-?"m~f'J:, vf=*(J)*~ 

7 /,::..,p'(J)a!hftL-f;::f-f%{1::;(J)~-8-,c, OFDM(J)'*'!T7 /,::..,}."{C:tolt '-Ciffir,t{ii~~ 

fi5~icfflv'Q~wffllk.Vf-f%(J)/{7;1,-?"~7-T'To a!l!ftL-t~f-f%{1::;"0'~Qf~~ ... '*'!T 

7 /"/r'P9 (/)/{7 ;1,-,!1 f'j:7-y- ;t.1v~tt(J)~l., '{;:J:: 0-C ~f~Go 

[0041J .::.(J)flfFf;::toi., ,-cf-J: ... *--f'~1& a~2,c7.J'i""° /{7 ;1,-?7(1)~-8-(J)J::5 ,c, miR(J)~ 

~~t~GiffiJ;t/{7;,(-,;1(1)~-8-~i:R:~TQ~,~t,~~Go -t(/)~, m~,~(/)'*'!T:1' /"::.., 

r' fC:tolt QT-\'" ;t.1v%=tt f ;:£-01.t ,-ciffi-8-T G~wffilk. Vf-f %{1:'.;(J)/{7 ;l,-?"t.rmiR L-
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... JPlff;!j:f;::""t:"ti,f;::.%J-u;-rofii~fflffl1::"y1'~:a:-~n::Too ~~-e\ -.f-~;t.1v~ttf;::£0 

i.,,t/{7;i<-?1:a:-~!R.To~.f¥0)JJHHi ... ~7/'{:.,,}-"0):i'il~{~%M.ifJt,;::£0< 

-Jf#i:, ~7 /,:.,,J-."0)1JZ:1$Jf~%M•if Jtf;::£0<-Jfit: ... ~:lil;::£0<-Jfit:, 1JZ:1$Jf~% 

M•-'ff Jtc:@.O)itlcm-~~ttc:0)*'3.Ji.~:b-ttf;::£0<-Jf~~, ~J15t,;:::bf::oo *~nm 
0) ffl ~,;:::to" , -c f'i, 1JZ:1$Jffl % M •if Jt ,;::£0 <-Jf ~:a:--w~ f;:: M !li {;::moo :a:-rr5 o 

[0048] 1JZ:1$Jf~ %M•-1f Jt f;::£0<-Jf~f'i ... *~3:!l!~:Sttfr*fd'iV~.:z. v-V3:.,, c:l.t '0 t:: 

157*l;::J:J,~ffi(7)~Wffl& V~%{t0)/{7 ;i<-?"il~~,~c:T-5f~ %M•if JtO)fj.f{f ( 

~2~ 00) :a:-~n::L-, ""t:"0):!1}~(7)7-Jv-7"-;, 1' nl3.1J, -rt.tb ~~fflO)~Wffl& V~%1t 

0)/{7 ;,<-~ f;::.%J-u;To7-~:71'1vf!Jffl $,'i ... ~{OO:J::l'1~%1t$c:~v:.,,*'1vf;::13* 

h,ol::"'y}-~O)fjf{;::~L-1.t'o "t"O)~, ~~7 /{:.,,J,q;::0i.,,-c ... P']ifl50)~7~~!)7 J::O) 

1JZ:1$J{~ %M•-1f Jt:a:-ITTllT oo Mc~{;::, ~ ~~7 /'\/' F {~Jjjfitil~""t:"0)1JZ:1$Jf~ %M 

•if JtJ::'?fft< ... tP0?-1v-7"-;,1'~.1Jti~Mciwic:t.to~Wffl.:&V~%1t0)/{7;i(-~:a:

~~~7 /'\:.,,J,q;:::t3~to~Wffl&Vf-f%{t0)/{7;,<-~c:L-t~!R.Too ~2ti, ~~. 

~l;::.fofto, ~%ft/{7 ;,<-~ c:~Wffl/{7;,<-~ c:f~ %M•{f JtfjHfc:?-1v-7"-;,1'nl3 

.1JO)M1*':a:-ll'Tb(7)"e~oo ~J-*-J-1 ... ~7'-/":.,,J-."17'J0)1JZ:1$Jf~%M•{f Jttl~o.2,4,6, 

8-e~offl~{;::, ~2{~ffeT /{7;,(-?1l;::J::h,l'f, ~!R.To~Wffl.:&V~%{t0)/'~7;,( 

-?1l;::.%J-u;-ro~~J'i""t:"n-tn1, 1,2,3,4-e~oo ""t:"nl~Mu;L--c, ~~~::1-/{:.,,J-." 

Nf;::tiJ'?~t~noi1Ht1::··-;,r-~t1~~~~no <~ffJ::f'i~~~::1·/,:.,,FN0)~7:t

~!J70)~~c: ... ~!R.~nt::~%1t&V~wffl0)/{7 ;i(-~l~Mu;To?-1v-7"-;,1'nl3 

.1J c:O)fJf{~~L-v ') o 

[0049] [~2] 
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~- ~{},fl::/{ 7 :/. - ~~/{7 ;I-- -m 1} :xt * if tt .A Jv- 7' 'Y r 
~ ~ M fin ( dB) ~jJ ( bps/Hz 

) 

0 {ii~-tti" ~~-tti" -00 0 
1 1/2Turb BPSK -0. 4 0. 5 

0 

2 1/2Turb QPSK 2. 2 1 
0 

3 3/4Turb QPSK 5. 2 1. 5 
0 

4 2/3Turb 8PSK 7. 6 2 
0 

5 3/4Turb 16QAM 1 0. 9 3 
0 

6 2/3Turb 64QAM 1 4. 5 4 
0 

[0050] .A7~7903(;:;}.HtoOFDM~-ft7 /{;..,}'':7' Jv-:t'(l)~u;/{7 ;,(-?'~~Hi ... ~* 
(l)~u;.1J~l;:;to1,, '-Cf"i, OFDM(7)~-ft7 /,;..,}-."{;:%tL, -C~.ftL, -C~it'ffl.&. Vf-f%{~ 

~fr-:>-Cv 'fc(l) ,;:%tL,, *8(7).7J~-C-f"i ... Jilu;~~(7)~{ftf'i-ff7 /,::.,..,}-."--C-f"if~<-tt 

7 /,::.,..,}'':7' ,i:--7"--c-~oo ~-?"( ... *"'9-)E(/),%1i.7j.,g.:p,:tjJ~ (*fcJ"j:,%[.7j.,g.:p,:t/{ 

?'-::.,..,) {;:£--:Sv '-C0FDM}aJJBt{'dJt:IJ.&(7)~-C(7)-ft7 /,;..,}-."~\, '< -·--;yfp.(7)-ft7 /,;..,}-." 

~ iv-7" c:Too .*1i.7J.,g.b,:t(7).1J~c:L--Cf"i ... ~~i'"o-tJ-7 /{::.,..,}-."~j1l.7J.,g.:bito.1J 

~ ... rdJ~(l)Jffl\, 'fc-tJ-7 /{::.,..,}-."~.*Ji.7j.,g.:pit,'5.7J$ ... ~-Cv'>-tJ-7 /{::.,..,}-."~,%[.7j.,g.:pit · 

o.1J~.&.V-t"(7)ftl!(7)m~IJ,;:J:lJ.*1l.7J.,g.:bito.1J~;ot~oo ~~i'"o-tJ-7 /,::..,,}-."~.*Ji 

.7J.,g.:bito.1J$, NPi:>JaJiBt~!JdlJ:-C-~~TofM~(l)-fj-7 /{::.,..,p'~~1RTo.7J~f"j:, 

~s,.::/J'-r J:5l;: ... ~~-t-o&mtf;:~01t'<0zp(7)-ff7/{;..,F~-0(7)-ft7 /{::.,..,F~ 

1v-7"c:-t-o.1J$--C-~oo ~8f;t~~To-ff::t' /,:YF~j1l.7J.,g.:bito~J~/l'T~--C-~ 

oo *fc ... -ft7/,::.,..,F~1v-7"f'i, -ff7/,::.,..,p·(7).*Jl.7J.,g.:b,:t/{?'-::.,..,~~L, ... -tJ-7/,::.,.., 

Ff'i~JE(/)~(7)-ft7:\=-~!J'7~it'ffl~::.,..,~1vl7'J(/), JaJiBt~J::~~To&mf;:~o~~ 

(7)-tJ-7:\=-~!)7,.::J:~~~~tl,oo 

[0051] ~s,.:::tolt ,-c ... OFDM(l)~rFliffi:tJ.&i)t~-(l){ft~(/) ... JaJiBtlf(ffi:IJ,&J::(l)N{lffi(l)-fj-7 

/,::.,..,F~v '< 0iJ.,.®-tt::t' /,::.,..,}-."~ 1v-7"c:Too ~~-c-, JaJiBtlf(J::~~i'"o{ftfii,.::~o 

-tt::1" /,::.,..,p'~-0(7)-ft7 /{::.,..,p·p"°Jv-7"~-t-oo -t-f~bi:;,, ~i:p(7)~-(7)fflt1Ht/{?' 

.....:..::.,..,l;:~o-ft7 /,::.,..,r'f"i~-(7)-if-7 /,::.,..,1"'?'1v-:1'{;:~1..,,-cv 'oo 

[0052] *fc, rdJ~(l)Jfflv ,fc-tt::t' /,::.,..,}-."~j1l.7J.,g.:b,:to.1J~ .. NDi:>JaJiBt~ijimJ::l.::ffic.~IJL-tc 
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-if-:1' /'/'F(7)i:ptr~Gm'.i:i::(7)rd'J~~~~(7)-if"7 /'/'F'a'"~mi""o:n~f'i ... ~9,C71'-T 

J:5,c, rd'J~O)lfflv ,f~v '< "?7J-:.(7)-if"7 rt/'F~mL -C-"?(7)-if-:1'/{/'J-."Yiv-::t'c 

To:n~~~oo ~9f'ird'J~(7)ifflv't~-if":1' /'/'P''a'".*ll..7j..g.;t:>--tt-o~J'a'"71'-T~~~oo 

[0053] ~9{C::(ol., ,-c, OFDM(7))!j~~ffl~J:~rd'J~(7)00v ,t~"if-7 /{/'F'a'"~mL, .g.,15x; 

L-C-"?(7)-if-7 /'/'FY iv-7" cToo --t-t~bi:,, ~ t:p(7)1PJ-(7.)itfH1Ht /~?1-/'lC&1> 

o-if-7 /{/'FJ'i!PJ-17)-if-7 /'/'FY1v-7"lCHAL-Cv 'oo 

[0054] *f~ .. ~-CO)"if-7 /'/'F'a'"i1I..7j..g.b--tt-o:n~ ... !!P~F.Jr'.i'.E(7)~rd'Jffl~~fc~-c(7)-if" 

:1' /'\/'F'a'"~m-t-o:n#H'i, ~1mc~-t-J:5,c, J!J~~'P.fl~(7)~-C(7)-if":1' /'\/'F'a'" 

-"?(7)-if-7 /'\/'FY 1v-::t'fc.g.pJt'j-gJJ~~3?oo ~ 10f'i~-C(7)-if"7 /{/'P'~j!l..;Tj. 

.g.;t:>--tt-o-Wtl~~oo 

[0055] ~lO(C;tov '-C ... OFDM(7)~rd'Jffl~;6~fpj-(7),n'[uf(7), Jaj~~ffl~J:17)~-CO)N,filfil 

17)-if":1' /'/'F'a'".g.,15x;1..., -C-"?(7)-if-7 /'\/'P'Y iv-7" cToo 

[0056] *f~, -t(7)ftf!.(7)mJUHcJ:.,iJI..7j..g.p--tt-gJJ~l'i, -if-:1' /{/'FY 1v-7"fc:tov '-C*-if

:1' /'\/'P'(7)~llJ&Vf-f%1t(7)/{7;;(-?1, tiJ'?~-CGhofflffll::"yJ--~;o~~}ELf~~ 

,c ... -if-:1' /'/'FY 1v-7"J:l'l~tiJI? ~ -Cbhofflffll::"yt-~& V-sP3-1'/'1'f-f%1t/{7;;( 

-?1:o~W. ""f (7)iffilJ~)E~hoo *i", *-if-:1'/,/'Fl7'1 ictiJ'? ~-CGhGfflffll::''yJ--~(7) 

~~JJ<bb-C-if-:1' /'/'FY iv-7"~-f*:,ctiJI? ~-CbhGfflfflr:'yJ--~cL, ?'Xv '~-*-if" 

7/'/'Fl7'1~:lft::k(7)~llJ~ftlk~~~~::1'/,/'FY1v-::t'~Mf.-L-C~ll!iCffiv'G~ 

~:n:itc L ... ~" '~-if-:1' /'/'P'Y iv-7"17'1 ictiJ'? ~ -Cbhoffl¥111::··y 1'~c~~:n:it 

t}-:.f=>r-f%1t$'a'"JJ<bboo 

[0057] ~O)i/mf:~H'i, -Wtl.:tf'i-"?(7)-if-7 /'\/'P'~ Jv-7"(CA, B, C, Dev '?4"?0)-if-7 /'\/ 

F:6~~1?, 4}-if-:1' /{/'Ffc~*tLG~:1-:\=--y!J7~J'i512~~0-C, 45--if-7 /{/'FicM 

J.ti"°Gf-f%1~&a~~0)/{7;:;(-?10)~ftlkJ'i-th.:Cn ... o, 1 ... 2, 3ct~gc-fli'.i:i::-t-o 

0 ~hfCJ:.,, A, B, C, DO)*-if-7/{/'FY1v-7"17'JlCtiJ.,~-Cbhofflffll::"y)--~f'j: 

-th~h ... A'C"?\, '-Cf'i512 * o=mct~'? ... B{C"?v'-Cf'J:512 * 0. 5=256{Cf~l? ... 

C(C"?v '-Cl'i512 * 1 =512,ct~I?, D(C"?v '-Cf'i512 * 1. 5= 768(Cf~o0 -tO)f~ 

'flJ, ~~-if-:1' /{/'FY1v-7"17'JO)fflffll::'':>71'~(7)~jH'i ... o+ 256+512+ 768= 1 

536~~00 -tL-C, A, B, C, D(7)4}~:1' /{/'FY Jv-7"{c:tov '-C;lir@iO)~~~ftlk 
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,a:m~L- (::.::.--c:J'i~7 .r,:,.,,p'Dl~M~T."5~~~*&tJ~itrWJ--C:;b."5), 8PSK,a:~:f>{ 

:,.rJ-:~ 1v-:1'~ft;:--c:it/c-O)W2~,,{7;J.-11 c:"t-."5o -cttA~M~L--C, ~~-Y-:1' ,,":,.,,F 

~1v-7"-e~-L.-Cf-f%-f~l~ffilt'."5f-f%,f~,$J'i1536/ (512 * 3 *4) = 1/ 4c:t~ 

[0058] ::.::.-e, :tlJ'.El~J:0-CJJ<bt>t=>tl,¢A, B, C, D0)400)~7>{:,.r}:-ctl,..'etl,{~;to~t."5 

fii~-tftfflt::"-.yr-~O)m,a:JJ<bb-c~7,,":,.,,p'~1v-7"11'1-efii~-t-."5fflfflt::"'-.yr-~c:-t-."5 

o ~~0)1/Jfp-ef-t, ::,.O)~fw]~ML--C:ffi:.7j.#lti'A•,a:fi0-C't>$!1t'o ff~.:z.J:f, Ti"* 

1vW21bti~lt~~1P1t ,m-.g.,a:~.:z.."5c:, ffUEL-fc"Ti"-*Jv~ttO)~~tJ~lt~l¥J::k~< 

t~."50)-C,, A, B, C, D0)400)~7 .1{:,.r}:{~;to~t."5-fii~fflffft::"'-.y}-~O)m,a:;:ltbt>tdf 

,~o. g,~J:-'6:ffi:.lj.-f,ht,a:fi-0-c, ~7 .,"':,.,,FJ:kJO)fflff!e··-.yr-~O)~mcc-c, <0+25 

6+512+768) * o. 9=r 1382c:T."5o 

[0059] 7'7-.Y7921 l~:tolt."5,,{7;J.-110)7.{-r.1{-.y:7Jj:, ~{ijfjllj-C,OFDM<T.?~'Y-7 .1{ 

:,.rJ-."'~ 1v-:1'0)@~.1{7;i(-11,a:J&~L-tdf, 7.-f-p'/"-.Y:7Ti"*Jv,a:imC-C~f~fJlll 

,~J!K~L,, ~fij{Jl!J--C:::.0)/{7;J.-11{~£0v'-C~~O)l!Jfp~fi?o 

[0060] ffi=.r&ISWc:L.-C, ~f~fJltlf'i~fi3fJllJtr-t=>7-1-F,,"-.Y:7~tl,tcOFDM~~7 ,,":,.,,F~ 

1v-7"J:kJ0)@~/{7;1,-11i~£01t,-c, ~~7 .1{:,.rF~1v-7"l~.M~T."5~0),fii~ 

fflfflffll::''-.yr-,a:~J~ ~t."5c!::c:t>t~ .. M~T."5,,{7;1,-11~ c:l~~-Y-:1' /"\:,.,,p-~ 1v-:t'J:kl 
) 

"C:'S/3.-{:,.r r-f-f %-ft;& VW2WM,a:fi5 (.7... 7-.Y7"9 l 1) o ~J;t J:f, J:3~0)-f&JE l~.£---::5< c:, 

A, B, C, D0)400)~7 ,,{:,.,,}q~J:~:Jf§Jjjt~tt,f;::~7 ,,{:,.rJ-."':7'1v-:1'{~-s)3.-{:,.r)--~ 

WM&Vf.f%,(1::;,a:fi5tJ~, -cO)ffi.g.O)~Wl3&Vf-f%,ft;0)/{7;J.-11J'i8PSK&Vl/ 

4Turbo::z-r·-e(Y.)."5o ~v ,-c, ~7 .1{:,.rp'O)*.Jl.1j..g.;b-l!-.1{11-:,.,,{~£---:5v ,-c, ~WM 

~l1)V/'~Jv,a:-OFDMC1)%j-~T."5~7/'/'r~~~J~~tt~{~,a:fi:j(.7...7-.y7"912 

) 0 Jl.ft;:~{~f'i, V!J71v//{7v1v~~302--C:O)V!J71v/,,{7v1v~~ .. ~jwj 

~7-!J.:r.~~$303--C:O)~rfifi~7-!J.:r.W2~ .. /{7v1v/V!J71v~~304"C:O) 

/{7v 1v /V!J71vW2~& vp-p,1:,.,,11-.1{1v~]\.$305"C:O)jJ-J-."'-1:,.r11-,,"1v 

O)fiji,A,a:-~D'o 

[0061] ffi=-t~ISWc:L.-C, ~{~{JI.IJ-C,J';t, *-f'jJ-}-:.-{::.,,11-/"\}V~~315-C,O)jJ-J-."'.-{::.,,11-

/"\JvO)~~ .. V!J71v / ,,{7v 1v~~314-C,0).1{7v 1v /V!J71v~~ .. ififi~7-
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!J.:r.~~$313-r:(l)~jm7-!J.:r.~~ .. ..1{7v1v/V!J71v~~312-r:(l)..1{7v1v 

/V!J7 /V~~~~Gc!::c!::bf;:, ,1{7v Jv /V!J7 /V~~312~$1JilW-tG:::.c!::t;:J:0 

-C, §tf~L-t~OFDM(l)4S--!j-7,1{:y}-",!f1v-7'P'J(l)-r-?'~-!f-7..1":Yr-"OJ*li,7;.~;b;t 

,1{5t-:y{;:£-0v'-Ct1Bt±ll...-(ATY7'904), ..'f:-(l)~ffi-ffl'.~f;:~v '-Cl&~L-f~4S--!j-

7 ..1{:YJ-t~ 1v-7'r-J(l)JffiJZ..1{7;,(-?'lr.J:0-C, 4S--!f-:t'..1{:Yt-"~ ;v-7'l;::%J-L--C@JZ 

~ii& v~ %~rrt~5c!::c!::bl;:, :m:~~,;:~ra--tQ:7G(l)r-?'~1&~-tQ (ATY7'9 

05)0 

[0062] )$:~IY:J f'iOFDMOJ~-!i-7 ,1{:YJ-tl;::,aj-L, -C*Jl,7;..g.;b-lt& V~3-1:Yt-r-f%1t~frt~ 

v', -!1-7 ,1{:yJ-trJ.'.lOJ:$1.,{ /{-V7filgjJ~~$1it<~JfflT9;:.c!::{;:J:0-C, VA7 A(l)A . 

.A.,P}-,;Vf1Jffl$, %=f;:~jm7.:r.-V:Y~&VT.:ir-*1vftUi:~~(l)'bc-r!O)?..A.'7}-,Jv 

f1Jffl$~~-*~f;:rPJJ:~"ltGc!::c!::bf;:, jffi,Z(l)~m@~ttc!::7-1-F/{y,P(l);d--,1{ 

--"-:::,r'~~p~;tQo 

[0063] · ~1 U:tAtct97,,;-J-t..1{:::,,PiJ¥M;IF-'JOO(l)r-r:(l), J$:~IY:J(l)7f~c!::vf:*OJ1f1*-(l)tt 

filg(l) J:t~~ *~~T~-r!&?Go 

[0064] ~12f:tAt~97.:y;;f1vfftAE~~OJr-r:OJ, .)$:~IY:J(l)1f1*-bVE*(l)1f~(l)ttfilg(l) 

J:t~~*~71"T~-r:&'>9o 

[0065] ,:.,:.-r:, V:3:.::i.v-V3:Yc!::L--COFDMVA7 .A(l)f~%~~rjij7}~10MHz, -!7-7:f-.:Y!J 

7(l)~~nt1024-r:&?0-C16(1)-!f-7 ..1{:Yr'f;:7ttJJ~n ... *-!7-:f..,{:YJ-.'°n~IF-'ird".lffi~J: 

-r:80®0FDM V:Y~Jv~IM§v ,-r:-.., 'Gbf&AET Go Turbo::z-r'(l):,t:JiOJf!UlftV?. 

7 A~,7;.i6,7;.(RSC)~:i;a~f'i(l3,l 1) , ~%f;:f:t4tk,&~, &lJ;li:k$~1Jl$ 
OCT 

(MAP) 71v:::f1};(.A~~fflT9c!::T9o VAT Af;:f-;tARQ~~fflT90 V:3:.::r. v-V 

3 :Y f;:ffi v 'QT.:Y ;;fJv~r JVi'iM. 1225]p:il&7.:Y */V~T Jv Ac!::T 9o Jl.{iti:~ f;:~ 

nffiTG~.g., -!7-7 ..,{:yp-~f*~,m_,7;..g.p-lt91f~~fflv ,-c, 100J-!7-7 ..1{:Yt-"f:t·J:JZJf.9 

fi3%~-{fJ:t,1{7;,(-?'fftAE1f~~ffiv'90 ~ll&V~12f;:~Jt9£ -r c!::MSEc!:: 
. d 

f'i-ttL.-tn:ll:k F :::,7'7'-JaJ lBt~ -QM~c!::7 ,,,- t-".., { y,P IF.'i rJJ ii¥}!!; c!::(l)fjf, & VT.:Y ;;f 

1i-fftAE~~~~To vf:*OJ1f1*-f;:01.,, '-Cf:t~2f;:~-tlffi'?-r:&1>9o ~ 11& V~ 12 

(l)~*n~t:>~,W-r:~9J::jl;:, ~~~t~~.g.(f -r =0,MSEf~L-)-r:&?Q:U~nl\'J~7.:r. 
d 

-V:Y~ (£ -r 7i~ff:f£T9) *fd'iT.:Y;;fJvfftAE~~ (MSEtl~ff:(£1""9) (l)~.g.-r:&? 
d 
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GtJ~~;:::.mlbbf ... vf*{7)75~~Jt~L-C, *~~JU,~~,aiTQ75~l:tv v-f'tLb-~<7) 

t~t~f1J1ij~~TG0 *-fr:. ... ,:.<7)ffl-if16ffii<7)~7 /":.,F-t-~-C~l -:J<7)~7 /":.,F:7" Iv 

-:1'{;::.~JiJGTtLi'i ... 7..-(-}.:/"y:7<7):;t"-/{-""-yJ.:Jj::,c<7)1/16~f~Q0 

[0066] J:.~<7)J:::H;::., tff"*-Lv \~1fm<7)W~bbbit-C*~IJI f;::.-:Jv \-cmlJILfr:..o L~~Lt~ 
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PATENT COOPERATION TREATY 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(daylmonlh/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

P035889PO 
International application No. I International filing date (day/month/year) 

PCT/JP2005/021246 18.11.2005 
International Patent Classification (IPC) or both national classification and IPC 

Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL co. T 

I. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

LTD. 

See paragraph 2 below 

I Priority date ( daylnwnthlyear) 

19.11.2004 

~ 
D 
D 
D 
~ 

Box No. I 

Box No. II 

Box No. III 

Box No. IV 

Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

D 
D 
D 

Box No. VI 

Box No. VII 

Box No. VIII 

2. FURTHER ACTION 

Certain documents cited 

Certain defecls in the international application 

Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered 10· be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other 
than this one to be the IPEA and the chosen !PEA has notified the International Bureau under Rule 66.Jbis(b) that written opinions of 
this International Searching Authority will not be so considered. 

If this opinion is. as provided above, considered lo be a written opinion of the IPEA. the applicant is invited lo submit to the IPEA a 
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISN220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISN220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISNJP Date of completion of this opinion Authorized officer 

Facsimile No. Telephone No. 

Form PCT/ISN237 {cover sheet) (April 2005) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis or this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

~ the international application in the language in which it was filed 

D the translation of the inlernational application into 

translation furnished for the purposes of international search (Rule 12.3(a) and 23. l(b)). 

, which is the language of a 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 

3. 

. invention, this opinion has been established on the basis of: 

a. type of material 

D a sequence listing 

D table(s) related to the sequence listing 

b. format of material 

0 onpaper 

0 in electronic form 

c. time of filing/furnishing 

D 

D contained in the international application as filed 

D filed together with the international application in electronic form 

D furnished subsequently to this Authority for the purposes of search 

In addition. in the case that more than one version or copy of a sequence listing and/or table(:S) relating thereto has been filed or 
furnished, the required statements that the information in·the subsequent or additional copies is identical to that in the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished 

4. Additional comments: 

T'orm PCT/ISA/237 (Rox No. I) (April 2005) 
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Box No. V 

l. Statement 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Reasoned statement under Rule 43bis..1(a)(l) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supportin11. such statement 

Novelty(N) Claims 1-12 

Claims 

Inventive step (IS) Claims 1-12 

Claims 

Industrial applirability (IA) Claims 1-12 

Claims 

2. Citations and explanations: 

Document 1: WO 2004/040827 A2 (QUALCOMM INCORPORATED), 13 March 2004 

Document 2: WO 2004/040813 Al (QUALCOMM INCORPORATED), 13 March 2004 

Document 3: JP 2004-104293 A (Mitsubishi Electric Corp.), 02 April 2004 

Document 4: JP 203-169036 A (Nippon Terekomu Kabushiki Kaisha), 13 June 2003 

Document 5: Sharath B. Reddy, Trvfik Yucek, Husein Arslan, "An Efficient Blind 
Modulation Detection Algorithm for Adaptive OFDM Systems", Vehicular 
Technology Conference, 2003. VTC 2003-Fall. 2003 IEEE 58t\ 09 August 
2003, pages 1895 to 1899 

YES 

NO 

YES 

NO 

YES 

NO 

Document 6: Yuanrun Teng, Tomotaka Nagaosa, Kazuo Mori, Hideo Kobayashi, "Grouping 
Adaptive Modulation Method for Burst Mode OFDM Transmission System", 
TECHNICAL REPORT OF IEICE., 31 August 2003, Vol. 101, No. 280, pages 
51 to 57 

Document 7: JP 2001-238269 A (KDDI Corp.), 31 August 2001 

The inventions of claims 1 to 12 are neither described in any of the documents cited 
in the ISR nor obvious to a party skilled in the art. 

Form PCT/ISA/237 (Box No. V) (April 2005) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 

Inventors: 

Appln. No.: 

Filed: 

For: 

Xiaoming SHE, et al. 

11/719,611 

May 17, 2007 

COMMUNICATION APPARATUS, COMMUNICATION 
SYSTEM, AND COMMUNICATION METHOD 

CLAIM FOR PRIORITY 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Dear Sir: 

The benefit of the filing date of the following prior foreign 

application filed in the following foreign country is hereby 

requested for the above-identified application and the priority 

provided in 35 use 119 is hereby claimed: 

Chinese Appln. No. 200410094967.7, filed November 19, 2004. 

The International Bureau received the priority document 

within the time limit, as evidenced by the attached copy of the 

PCT/IB/304. 
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It is requested that the file of this application be marked 

to indicate that the requirements of 35 USC 119 have been 

fulfilled and that the Patent and Trademark Office kindly 

acknowledge receipt of this document. 

Date: May 22, 2007 

JEL/spp 

Attorney Docket No. L9289.07161 

Respectfully submitted, 

Th\~ 
Registration No. 28,732 

STEVENS DAVIS, MILLER & MOSHER, L.L.P. 
1615 L STREET, NW, Suite 850 
P.O. Box 34387 
WASHINGTON, DC 20043-4387 
Telephone: (202) 785-0100 
Facsimile: (202) 408-5200 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 

Inventors: 

Appln. No.: 

Filed: 

For: 

Xiaoming SHE, et al. 

11/719,611 

May 17, 2007 

COMMUNICATION APPARATUS, COMMUNICATION 
SYSTEM, AND COMMUNICATION METHOD 

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents 
Washington, DC 20231 

Dear Sir: 

Pursuant to Rules 56 and 99, Applicants hereby call the 

attention of the Patent Office to the art listed on the attached 

Form PTO 1449. Copies of the art cited in the International Search 

Report (ISR), which issued by the JPO, are made available to the 

U.S. examiner in the national stage application, pursuant to MPEP 

1893. 03 {g), and therefore copies of such art are not submitted 

herewith. The art cited in the ISR is listed on the attached PTO-

1449 for an indication of consideration by the examiner. Copies of 

any other references listed on the PT0-1449, besides those cited in 

the ISR, are submitted herewith. US '484 corresponds to JP '269 and 

us '706 corresponds to CN '662. 

Applicants present this art so that the Patent Office may, in 

the first instance, determine any relevancy thereof to the 

presently claimed invention, see Beckman Instruments, Inc. v. 
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Chemtronics, Inc., 439 F.2d 1369, 1380, 165 USPQ 355, 364 (5th Cir. 

197 0} . Also see Patent Office Rules 104 and 106. Applicants 

respectfully request that this art be expressly considered during 

the prosecution of this application and made of record herein and 

appear among the "References Cited" on any patent to issue 

here from. 

Date: May 22, 2007 

JEL/spp 

Rotf;T fi ::tted, 
J~ L~~~;;;-
Registration No. 28,732 

ATTORNEY DOCKET NO. L9289.07161 

STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 
1615 L STREET, NW, Suite 850 
WASHINGTON, DC 20043-4387 
Telephone: (202) 785-0100 
Facsimile: (202) 408-5200 
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<'>.ICCT 1 OF ..1. 

Fo'RM PT0-1449 U.S. DeP,artment of Commerce 
{Rev. 4/92) Patent an(j Trademark Office 

ATTY. DOCKET NO. SERIAL NO. 

11/719,611 

~LNER 

~~~~if~f~a~~f L9289.07161 

(Use several sheets if necessary) 

I DOCUMENT NUMBER 

6 8 3 6 4 

APPLICANT 
Xiaoming SHE, et al. 

FILING DATE 
May 17, 2007 

II~ PATl=NT nnr.llMl=NT~ 

DATE NAME 

8 4 12/2004 Suzuki 

GROUP 
Unassigned 

CLASS SUBClASS IF ~i,m~~rx.E 

2003 0 2 3 1 7 0 6 12/2003 Hwana 

I 
FOREIGN PATENT DOCUMENTS 

DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

2004 0 4 0 8 2 7 03/2004 WO 

2004 0 4 0 8 1 3 03/2004 WO 

2004 1 0 4 2 9 3 04/2004 JP 

2003 1 6 9 0 3 6 06/2003 JP 

2001 2 3 8 2 6 9 08/2001 JP 

1 4 6 6 2 9 7 01/2004 CN Abstract 

1 4 6 9 6 6 2 01/2004 CN Abstract 

1 4 9 6 6 2 3 05/2004 CN Abstract 

OTHER DOCUMENTS (Including Author, Title, Date Pertinent Pages, Etc.) 

PCT International Search Report dated February 14, 2006. 

~harath ~ Red.di etfl.; "An Efficbent Blind M~~H~atofc DetBJt~~ ~88!ilRWE'%r Ad,r.tive OfcD! gistems, 'Veh1c lar echnology onference, , C 20 - a I, 8th, ug. 9, 00 , 
. 1895-1899. 

;uanrurt, ~n% ~t a/-i{"Grougn~ A~aitive 510~8t.Yion M.fd~od fo!~urst ~f$', OFDM Transmission iystem, ec mca eport IC , ug. , ., vol. , no. 0, DD. - • 

EXAMINER: Initial if citatioo is considered, cjraw line throu_gh citation if not in conformance and not considered. 
Include copy of this form with next commumcat1on to appl~ant. 

(Form PT0-1449 [6-41) 
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'..esp@cenet document view Page I of I 

A adaptive modulation and encoding method for high speed data 
transmission 

Publication number: CN1496623 
Publication date: 

Inventor: 

Applicant: 

Classification: 

- international: 

- European: 

2004-05-12 
JIANGBO DONG (US); PING WANG (US); 
YONGSHENG ZHANG (US) 
LINKAIR COMM INC (US) 

H04L1/00; H04L 1/00; (IPC1-7): H04L 1/00 
H04L 1/00A1M; H04L 1/00AS 

Application number: CN20028006459 20020208 
Priority number(s): W02002CN00072 20020208 

Abstract of CN1496623 
A adaptive modulation and encoding method for 
high speed data speed data transmission, 
characterized in that: the invention adopts Turbo 
product code to perform adaptive modulation and 
encode for high speed data. According to real 
time channel quality, proper encode and 
modulation mode are selected to encode 
transmitted information bits at transmitting 
terminal-The coding includes at least encoding 
with Turbo product code; encoded bits are 
modulated in accordance with real time channel 
quality at transmitting terminal; after encoding 
and modulating, produced transmitting signal is 
generated with the transmitted information bits, 
and the signal and control signal are multiplexed 
and then transmitted over channel; the received 
signal is demodulated and decoded at receiving 
terminal. The decoding includes at least decoding 
with Turbo product code. 

Also published as: 

~ W003067802 (A 1) 
~ AU2002233136 (A1) 
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., ~~7#-~ktt,~~~7~~fr-J~~tt.~~fi1i~##~~~ 

20 J!.~~ Ils1 ;I.J '1}#J1i it.~ ~1t ~ 1-trm ~1~1i. ~$-:1-1-t--ita~ ~ti •r-l. ~ it.El iftl 

t,JJ:i~~4.t*-~ .Ej ro #JY#(ARQH.t*-it~,t£.-~, *-ik~ ro :i!.J1l-iftl-$•JJ:i 

t~ i;; ~ ,t± iit , ~ J-A ~ ~ ~ J>t. ~ ~ ~.it a-u ~P.±. -J:, if 5i iii~~ "iif -.t ,t± , .l. # ~ 

:i!. tt t%-it.. ~ ~ * 0 
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ro~a~~Ej•~~~t~•~~~~~*rof#•~M~. ~~~ 
}fJ ~ f a!] Ji. 3GPP tf * JfJ al.] -Jf- fr .W.. * 4 ;f;t lB, , .e, flp : PCCC(Parallel 

Concatenated Convolutional Codes).J;lHt.iftJfl-!J Turbo Zi!io ~~ ~J;B,* P[Jt::J.;R 

)f]PB,* 1!£r='je,~*.i RCPT(Rate Compatible Punctured Turbo)~*~~. ti:.~* 

s *-.JfJ i;Jb1f.. 1/M a-!J Turbo iB,t~it~1.:i (Puncturing) , -JfJ A-jJI.,&if!. £1'? ~,*.a. 

Turbo J;B,, *°j~Jt.roitEZ.iftlt1J1:j·;;~4t_.;¥.cp~~ MCS ~n1Ji;Jbif5-a!J~;Jt. 

RCPT a~,f/L.?i .. }l:(xf;~-,t-miB,~~-,t-it"ZB,S, ""ii[v::J.itEI.~~ AMC 1f ;f-. 

~~if5-trq~>J<.. m 1}fj ~ l!.S-ifoJt1J1:j~;;B,4.l'*-1f fr,J~J.B,:t.lJf(.~7 '*-ffl PCCC 

.i;B,~*titr, ~;t ;ft.Jfl ~~~.ifZJ8'?f~;z;Jb~ A, -Jto Qualcomm ~.3] a~ HDR $. 

Io ~it 'f *-.ffl SCCC(Serial Concatenated Convolutional Codes )•J;B, M ~ , Jt ~ ~ 

JiB, * ,;R.Jl) QCTC(Quasi-Complementary Turbo Codes)~~. 

*-:f;;~(Product Coding), ~# n Mt*-~,i;l!J, Jt-~ tb n ,t--J-JB, ( -~ 

39 ~ fal if 89 ~'-jJl~ ) .if£J A~ tt J,Sf.. a~ .i.:~ J;B,, Pf YA ;t +1: Jf_~ n ,t- n-1 ~ JTt:f_g 

-&~~~---~M&ff~~~.~~~El..JfJtf, -~~Jt.-•~~~~ 
1 s .JE MiA=JL*~ ~ ~ :11_ *~ , .zB, ¥:1 it. M 1¥- 61.J "*f iB, , 4t n1J :i!. JfJ -r 1-t :i!. f- .tJc. ,i. 1# a-!i 

i•~~,~- ,~~~~it+•~~~~~. ~a~$*~:i!.~~• 
l.a, R~.?f ft.~X~*a~~1f... 

,if_ J. Hagenauer, E. Offer fD L. Papke Ag j: ~, "Iterative Decoding of Binary Block 

and Convolutional Codes," IEEE Trans. lnfom. Theory, vol. 42, pp. 429-445, Mar 

20 1996. tp .t~ ~, ~,i;J!Jif:.k-f" 2/3 at, TPC ::ff~a~•t1-1i~,f/Lf- PCCC ~~o tt 

~r, TPC i!.i!..ffl -r~.a tJl ~ ¥:J. 

Jfl;f.RJB,~ ~~1i ,t-1£-it-4/l ~ /5 ~ -,t-,/f.~f *i;J!i* EJtPf i,:J,. ~JJ\1:JLi~ZB,# 

.ffiila~ ~~ ~·;i!J o ~ at dJ -r i.t # ,J<..-f- r)f ftl, ~11t~·t1-1.?f ~ i 1J ~ li..;li.. .JfJ • :ilt 4-
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*- , it 1\ ~ zl!i rb r Jt:. si ~ :h a~ t1 11,11. ti~~ ~x.1it a~ i:. 4# li.1-¥- Ju r i£fl !fl .. i! 

-f~if-ZEJ~A1L/fJ :fkJ,t,r A1.fil.*75'r~1i .t,fj.if:.ZEJ -}f-? .1.. 4k.tt.nl~ 1.!, ~~-4k.4m- tl: 1A 

it Jt. :±: .i]f ~ 5'r~1i .t1A * .&.. {j Jtlif:Zib ~ a~ .fijlj" AAA;-ij-;k if-~ 0 ii:cl.~% ~ j___t_ 

lU .1l.~ fji~ afJi!1\*.$t~~JU fj!~€J1-if-.ZEJ•t1.1it flt1.f .tl:.. $.- lf, 4k.4if.t A1.fil. ~ 

5 +•~Jf~~~~~-*7~-11i.;~-tl:11i.~+it-~~~~~~*11i~~ 

°1i 11i.; ?r~1i ,t11i.:~.:if-1iEJ}€;~ZEJJf ftj ti}" ft 1Ji. a>-]~ 1t1Ji., 't: ~ -if; ;I:; -tk..ftJ- tl: 11i. 

*1 tktt,J-A 11i. ~ .£ 11L IS!.~ i! 1~ ~ ZEJ Jf. * ~ .h:l ft] , Jfl ~ZEJ ri1 -f- 't: !!kit a'-] 1fu, ?., 

~~*~*~· ~~, L~--·~~~~~~~~~-~--~~~-if
ZEJ !t ;tt} im ~ 41i G 

10 £aJJ P-J %: 

~L~~ro~~-~-#ftl-r~~--#-~~i!.S~M~M~-Ji 

*, ~f Turbo *-~.ZEJ ( TPC) .h:l ffl T In i!.S iftJ-$1J ~ .ZEJ(AMC)it~ t. tb 

f- TPC ;;~ fo}f .'A-~~ i:.. # ~ ZEJ* , -if-1iEJ~ * i._ ~ Jt.~ 1~~1/G,?. .. , ~f TPC ft] f

~ i!.S ~ ~ ~ -~~- MCS ~ M~-Ji- t, ~~~roi!.S-iftJ~~M~~-*-

. : · ts t ~~L-"W TPC a!],f/t,,?.,, Jtw~i ~ i!.S-iftJ-$1J ~ •zBiJ.l-*-~~~~-t>l-#4ii~4JU~ 

cr a'-J 3if. *-. 
~L aJJ ~ 4i...?j(-Ji. J:J : 

-#rn~~~a•#•~~~s~~~-~-Ji*,~#~~, *m 
TURBO *-~.z~~A~~J!.~t..%-~ El i!.EZ.ift.l-$1J~fNJi;~ .. 

20 Jt:. ti', $._M~*•~ at1i il~-I-l2!!#=-i!. ~ a{i •iEi~ -ifoJt•J 7i ~rj-~~a~ 

1i .ttt.4tili.~t-.ZEJ, iit~J\.£:Y ~#; TURBO jfl~;;;;l!J~ZEJ; LM.AA;*-.tlk ~ at 

1 i iit~ i zj-~ il!J If; a'-J 1;t. # ill ft-ifoJ 1M ; 

~~~L~~1i&~#~~~~~~*7~~~~~~.1..AL~1i~, 
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~L~i~~tt~1i~~ro, *H1i~#-; 

4i ~.t At .tj- fo}f 4 ~t. lr-J 1 i T :iit. 4-tM -ifoJ , it lEJ , ii it JEJ ~ j,· @. .ft- TUR BO 3ft:tR 

J;l!, if: Jilli 0 

fi)fi!.{r,J TURBO 3ft~Zl!,"iif ;h~"-illZMJ~~illJiEJMJ~.JJ*.o 

5 fo}f i!. {f.J TURBO 3ft;f.RZ1!, Pf ;h ~:f.RlEJ ~ ~~11.Zi!i fl] .W..Jf*- o 

fo)f i!. ti~ ,;fl if.Rli!i Pf i:J n j-f! 3ft ,m.i;J!i o 

.P}f i!. ti~ ,;fl if,Rll!, "ii[ 1:)..:::. ~jfl :;f.RZl!, o 

fo}fi!.a~ ~Zl!, "ii[ ;/;J *m ~:1. ix.. a}] ZEJ~=t-.tt ~i.5U1}JZ1!, 1:) A.9t Zl!, ~ TURBO ,;fl;f.R 

J;~ .*A, J;l!, 0 

IO .P)f :i£. fl] jJ!J -$1j 71 A ii[ ,i:ffl ,f} ttAt ~ -$1J ' 1% J.t ttA~ -iftJ "*2J ~ ::4t '1% J.t ~ ;Jfl ttlf*-

~-ifo) -$1J • 

fi)f ~ lr-J ;ta ,f} 4}t Jt ift] iM Pf ;h BPSK , QPSK , DQPSK , 8PSK , D8PSK , 

16PSKo 

fi)f~f/.J+£Jt.-ifo]-$2Jof ;iJ 2ASK, 4ASK, 6ASK, 8ASL 

15 fo)f ~ lr-J rl1£ Jt ;fp ;ta 1i:. JI*-~ -ift.l -$1] Pf ;I;; 4QAM , 8QAM, 16QAM , 32QAM , 

64QAM, 16APSK, 16DAPSK, 32APSK, 64APSK, 32DAPSK, 64DAPSKO 

fo)fi!.a~Jtt1Hi ""5"iif ;iJ MCS il.h1J4'.£:"*2Hi ~, fo}f~~ MCS ~Ji1l ~-$Hi ~iif 

•••m*M1iit.~~~~n4~~~~~0 
fo)faa~ MCS ~Ji1J4tt1Hi""5"{r,J~;t_@..flr: fo)f:i£.a>.J MCS ~Ji1JJt-$HiTiiftI1 

20 ;f}#J.M;ift~-t1i it.~;_ ~1l:i'~it ~ra-~f ti::, *~fi)f~f itl aJ.i MCS il.Jitl~tiJ1i ~ 

t~J:At~~it~J1J~3So 

fo)f i!. a~ MCS ~}i1]4t t1J1 i ~ a~ h}f) ;t_ @At-: ;f} #J ji5 ill:At1 i ~ :I" ~1J I:' ' * 
~fi~1i it.~'i:')J!lj~alJ-tll%j~_tAtiit4~~lU £.M' ~.trs;tR:tH.~tJ1J aJ.i1-til~ 

s 
IPR2018-1581 

HTC EX1002, Page 367



WO 03/067802 PCT/CN02/00072 

-1:"wifJ:f/.J.t!l.%-iftl~fo}f '.W; a~ MCS ~Jtl o 

Jr)fi!.~ MCS ~Jtl~t~1Hi~ir-J,;ffl~~.f-&-: fo}f~f/.J MCS ~1Ht~11i~ofrh 

~~ .:n.-ti~tl::o 

rJri!.ati*iJ!ior ;lJ TURBO *~zi!J~1~it~D 

5 r)f i!.a~*J;l!; of ;iJ ~ -f"-f-1%11t ~i\-if-~a~ TURBO *~;;Jil!;it1~-if-J;l!; 0 

~i!.~-#m-t-~it••*•~~~s~~~-~~*, ~ffe•~ 

~: ~Af~*-~~1i~~~~L~~1i~~#:iiiff•~, ~-~£~~ 

;r;s- TURBO jfl;f.RJ.!!;.J;l!;; 

~Af~*-~~1i4~~~L~f/.J-~~~~#:ii1ff~~; 

10 Liil ~ 1 i .t ~I::. 4t t~ • ;J!i ~-iJ:J ~1J ro- .1.. a£ iti.1 i. -;- , iiz £iii.fr. ~ ~ ~t t 1Ht 

~ i..Jtl, -jf-t~1ii!.#*6~; 

-ti~~5tt J~t1Hi ~:ii1-ft#twi1; 

~-i-~t.~~ P/f-l-i-~t.a~1i ~:iii.f-rM-~, -if-J;lb, iiitJ;l!;.£.'.J,' ~;f;s- TURBO jfl;f;; 

PEJ-if-J;l!; D • 

1s rJri!.~ -# m -t- ~it~t;}Jk#•~ ~ i!..a-ifaJ~•J ~ Mzl!J~*, Jt:.-ffe •or:i! 

-ffe ~A-&-: 

LM-*•~~1ii!~t~L~~1i~~#*ff-~, ~-~£~~ 

;r;s- TURBO jfl;:f.RZl!;i~.Zlb; 

£ M-*.t%- ~ ~ 1i i!~ t ~ Liil tr!i ~zi!J I&- aJ.i ~l::.4t i!!AtiftJ -$1J; 

20 ~iilMJ1i .t~l::.4tt~!~.Zl!;~-iftliM/€r .1..a£iil 1i ~, iiz£iti.1t-;-~ MCS ~ 

};1J~t1M1i ~ i.m, .;f-t~1ii!.#~; 

.:fi~t.~~ MCS !&J•J ~t!11i-;-:i!1t#t~1J; 

3~~*m~~M~~*.a~I~~~ffl~~~1i~~ffM~; 
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.f.i. ~k..~ ;;R_}fj ~ ~ -,ij-~ ;tro zj-$L aJ.i TURBO J1t ;f~ZEJ ft ,ti] izt. -ft~ -ft~ ZEJ o 

M~~-#JfJ~~~--#·~~~S~Ml:j•~~*' $~~ffea 

~.f;s-: 

1i- r 1tM.~ ~ ~ :iti.AA;: 

5 ffe .!Wt 40 l, ~ji5,f.it • .&.1WlE1 *-a~ MCS ~Ji1J~~-$1J1i. ""5" Zjij ;t_ 1i .t tJl f:_Jt_, 

-#--Jt:Hd~ ,t 1;t.t}a~~i!.; 

ffe 1W;. 402, zj-~iii.aJ.i1i. ,t 1;t.t;yho J:. CRC ft.l5i·1.±; 

ffe~ 403, ;ffltH. MCS ~Ji1J~:£:t1J-fa ~i;i~ TURBO jft~Zl!i*~-Jf-*Ai"~ 

J;~, ;f:Et.t%- MCS ~Jitl ~~ !iHi. "°5" Z)ij ;t_ -ift] t1J ~ .t\; 

1 o ffe $ 4 0 4 , i~ P}f j£. i"1J;i!J~ ift] -$1J E 4. A .!lk. ~1t ~; 

ffe~ 405, >'tA.1i.f..£.j5a~ MCS ~Ji1H~t1Hi~llt-ft#kw!1J,.€;, tj-#kw!tJJ1j 

~ MCS ~1•J ~ $~ 1 ~ ~ :iit. 1t }1. it1* .if'; 

ffe ~ 4 0 6 , tj- f~ tl.£ 1f1~.if' 15 ~ ~j5~~1J Jtl a~ MCS ~11J J:£: t•J 1 i. -t jit 1t 

ift] -$•J; 

15 ffe .Wl 407, zj-iPJ t 1J /6 6~ ~.:16~i.9!1 J1j a'.] MCS ~J1J Jti#Hi 1" .i!.f,-1i. ia.BJc 

M; 

ffe ~ 4 O 8 • ¥f .!lk. ~1 i. ""5" l:i 4£ -$iJ1 i. -;-i£ 1i" .i. JlJ ; 

ffe ~ 4 0 9 , ~t ~ ~1 i. -;-~ Jt -$1} 1 i. -;-±! ft i..JfJ /5 ~ ~ :iii .f.. i;~ it tf ; 

$:. r 1t•~a~:t-l~.t.:1.t: 

20 ffe ~ 4 1 O , zj-.ti- ,Jx. aJ.i 1 i. ""5" iltAt ffi!r- .i. ; 

ffe~ 411, ffe~ 412, ~tf-Wf ~_g a11i.-;-~~~~1i. ""5"~Jtt1l1i. ~; 

ffe ~ 414, ffilr-i../6 a'-J ~~1i. ~~El-.t.!-#k~NJtl ~ MCS ~Ji1J~£!1Ht""5"~~~ 

£iii.~~zj-$~~Sk~, ~~S~~~~~~-~~~.jitff~S~-
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ift] ~-it-i;J!i; 

5 lt; 

-ffe lfrt 416 , .xt ~ ~ 19i it!:. ~T CR C ~.R..@-; 

-ffe .!Wit 41 7 , zj--*i ~t.1Ji :iitAr *'] WT; 

-ffe .w. 41 s, "*° *-*~ rfi-"i ~ iE.bRJ, ;J,J-r•J ~ ~ # ikaJt-?; ,J, -t ltl *-Y # ;k 

-ffe.W. 419, -;10*-"i"#;k~,J,f-Jfi"_:k.~#;k.$tflt, 1~Jtl HARQ :iltAi""£"#; 

-ffe~ 421, ~ Y#ik•e..~Jllk. y#;k~at, Jt./f-i~J++i; 

ffe .W. 4 2 0 , "Jltl *-#:-~t. ,pj! iE. .$fi) , ~ •J 4i-1: $~ 'P.91 ; 

;tEt-tJ& ffe ~ 4 09 tf ZJ!,iQ. # ~ at.i j_Jf] 1i. ~: 

10 -ffe .w. 4 1 3 , -(£. m r .AA; ii!Ar1 i .i!.~ i 1* 1-t ; 

-ffe ~ 41 S , 1:&.-i%-1-t it a~ 1 i ~ i. j1=- !£. MCS .t&.J;1J ~'.£ 1Ji1J 1 i -;- , -Jf- j~ J:_ 4-riit 

~a.1! ££_.d-5, Jfl *-+¥ J; r-t.91 ~ AMC 4'.£:tiH~ ""5" o 

)f,..i( fl}] at.i ;tj" ~ 3&Jft ~ : 

-*'-.it. S}J.tJt_ ~ j im. 1i i ijf,a-!]~~1t1., 1~~f ,(f.1i. ~-f:" il_*f,fjLjl at.i Jtl t7 iiJ"" fl 

15 itr. 4-r ~ ~ :i!.. {r-J ~ fJ1# fffi!' M. m7 4,l ~ ,J' JR {r-J -f-~ ~P.:t. i. ; uf Y/- '*"1~ T ;ffu 3l 

~~~~, iti~~~~~*-~~~M., *~~~~~*dto ~atiiJ"" 

~~--at.i~#~, ~#~:i!.·-~·~~*-
)f..~ a}J *-ftl a~ Jfl:f,P.~Jl.-~ 1i~ ~ at i~ iE.~JJtAir~'fCJ ~~ 1%-i~.. z~~:it.ff5J 

~ ~ *r i;J!i , $# JJ1J i!. ftl f-1 i. it. T .tiL .i.. * a~ £ 114~ -$1] i i~ o ~-1f TPC JtJ f- m :i!. 

20 /Ii iftJ 1M .!:i ~zl!,i~~ MCS a-!J t~i;J!,i~§t tf7, ~ i,:J. ,(f. El i!B iftl -$1J .!:i ~i;EJ;Jt;il( tf ~ 

~ ~~f TPC lr-)1/l,~,, Ji:~! m ±!EI ~-$1J .l:j ~J.J!i4-t;f(.,(f. ~ :i!.~-t%-#4°ffi!49i.ti\ tf7 lr-J 

•*-o~L~*ftllr-J~R~~~-~~~~~~~i~j_~~a*T~iiJ"" 

1it ~ a~ ~J;l!,i.tf ji~#tt.tit.~o 
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iqf !!I ix. ll}J 

m 1 Jl-==- j(! * ,f,R zl!, fr-J ~ zl!i a·~ ,tti .tJ!. m ; 
00 2 iF ili 7 ;f.£. S}J ~ ~ rJr,jfUfJ 6~ TPC {r-J i;~ iftJ ~ 00 ; 

00 3 Jl..::. ff! *;f.R ZBi a~ if: ZBi ~ ~ ;i=l:] .jJ!. m ; 

5 00 4 Jl *~~ aJl ~ * ~ *-ftl TPC a-!i AMC ~f.t.,f.I m ; 

PCT/CN02/00072 

W 5 Jl~£_a}J ~1f1Jtp~~ TPC ~~ *lt.~_o5. z~ata~1i~~v;~M*-; 

IE 6 Jl~£aJJ ~1,,J t~* TPC ~~ *lt.~91 z~ata~~11.±.-J:v; Ji..M*-; 

!II 7 )t.~£.aJl ~~1J,J t *-ftl TPC ~ AMC~~ t.ic.~11.±.:i"# A-ti*-o 

J!-#-~~;ti(. 

10 :ftoW 1 P)fiF, ..f..~B}J;l;-#Jfl-f-~~lt-t.lk#.fffitl19 m±t;}li]!J,$ijl:j·~~ 

*· Jt-44°~.i!.Jl, ;ft.Jfl TURBO Jtl,f,RJBi~fix.;{t~~4t.tH.fr-J ro itJ}l-iftHM ~1$,.liBio 

Jt.t,~M-#<.A~atii~~~~*it~~-~~~~~~~£~~ 

1i .ttt.4;}-i!..ft•i;~, j_t~;~~jl~ @A-&- TURBO *=t;.lil!,t$,;Bi; ~Af-#<.tJ! ~ at 

1 i itJff :1-tj-fi& .z;l!J J€i a~ 1:t. 4t ~ 1tiftl ~1J ; 

15 P)f~i19 ~iii a(i1't .t~t.4;yf.£P/fiEa~ ~J\*7 P)f~ €19-iftl -$1J/€i :!.Px.£:iii 1-t-;-' 

~L~~-;-l:i~~ii~1rn, *ft1i~#*; 

,(£. :f.~ EIJJ ~ t&.1! ~ ~ 1J1J t , ~ M ~ iiT *-M dl -1-t ti& ;;_q, ~ 11 ;f'p J1J tA i\ a 12 

20 ~~~-==---~~-~~~tj-·A~1i~~#~ffff·~~~~~' ~~ 

~~~~~Jl-+~~. •tt~~~~~~~A. 

~IE2fflffe, ~~~~~~~~~~t, ~~rnA+~~-~~~~ 
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:JcoOO 3 P)f,r-,. ,.(f.*-~aJJ a~«1i~~1f~ tf, .g.~t~uf -*.Jll d1-1-r*;Jl;~ 

3L §1JitJEi~ 32 *7/1Ji;k:~ 33 ¥:JA{r!J-=-~*;1RJ;l!ii!1tif--i1!;~¥;}0 ~i!1t* 

5 'i!i tf.i i±;"f:1. Cf , -ftit zJ!i ~ 31 *7111 it i;1; x 3 2 ;:r-: N;ff- xA~ ,t,J m 1,-.1 ~ .t 11L . ~~A 

-~ tr-Jit.ZJ!iik.ftix.:i!.Jtl f§i~ a~7*iJ;,t±1it..s ~~/iJf 1iJtl 61.J .$k.1i .~1!.ia:tt-r•J i:k: ~ 

33 .fif.t ~ if-~J:l::.!ff o ,.(f*-.it ~ s-!J~ 1! ~~1,ij t:p :i£ ~ ~ft] -#4i.*f a~ TPC ~;.!!, 

jj-*, fi)f~69i~;t*.,(£ tpik-t~ PCT-CNOl-01289, .itaJJ~ #;li "£-f--rJ;l!, 

#~~it J;l!, ~ ~* ~t11.i.g, 61.i i! -1'-~ *'Bi~*,, Cf :iti ~t 7 # t111 tf.J ~ff O 1-R.tlkii: 

1 o TPC it J-'!J 7i" * , ~~A.it -#t--# :i!.JfJ -f i&..JJ* ~iil.Jil!i J.l...$.-4-t t*-*J ~ * :;lRZ.g, MJ i! 1\ 

~ ;;.g, ~ * , rtr ~t -# ~ j,' .i.. ~ Jt ~ ~ ·t± t:k iJ!i-if-zP;, x. * JI1 m -=t-* :f.RZJ!i a~ i!.1t 

if:ZJ!ii!.# ~* ~~~1*-iJE-f-J;i!i_!L 4_ 1Jl,(t, ~.ZJ!i~ 91J-*-., ~ rtr1 J!-;1f it*fa'!iif-i;J!i,t± 

fi~, :it ..fl.~~ if no 1f. * .i. ~ J.t. ~ Jil at -1/Uf~-~ *f 6-!j it-~·I± 1i~, -jf- 1iE'. j:_ # Jt. § 

~~ tf.J-=f ZEJo ik 7i" *a-!Ji&.Jf] 13l*-~ aJl 7i" *vA~ of 1i~1ittf.J ~ j.fti._ ~·r1.1t1f 7 

1s /ff--"iif fit~ tf.J ~.z;P;,~ A~#4t.r~if.o 

~ffi4fflffe, M~~~~*~~~~~-~~~. ML•~~~~* 
it& Ji.~ jffl {j.Jfk~ift]-$1J 0 

P)f i£. a<J jf~ ,l} t,t Jt iJ!] -$t] oJ"" 71 BPSK , QPSK , DQPSK , 8PSK , D8PSK , 

16PSKo 

20 fi)f~~t£/.ti)!J-$•JoJ""jl; 2ASK, 4ASK, 6ASK, 8ASL 

Ji)[~ a1 t& ft.~ ;tij ft Jfk~-ift] iM of }9 4QAM, 8QAM, 16QAM, 32QAM, 

64QAM, 16APSK, 16DAPSK, 32APSK, 64APSK, 32DAPSK, 64DAPSKo ~.:f...~ 

aJHJ.:1~ 1.! ~~1f1 'f AMC -ifaJt•J~~-uf M. QPSK, 16QAM, 64QAM 'f ~;f:t., 
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P)f~a~~ZEJi£ 1if /.J .;tft] y::J.l.st..a}jz~~;t.tt JJjx..~J~j; ~.vi J;l!,{f.J TURBO *
;f,RZEJi~.liEJo ~*-~a}l {r-J.$~1:!*'~111 t:p, AMC ~ ~Zl!,~ #.,. iif *-ftl vAit )~j5Ul}l 

.bEJ J9 A ffi. Zl!, ef.} TPC, *-~ ffi. ,b~ 8~ *-lt.ftJ-J..(16, 11 )*(8,4), (16, 11 )*(16, 11 ), 

(32,26)*(16, 11), (32,26)*(32,26), (64,57)*(32,26), (64,57)*(64,57) ~~ti:: , ~ 

s Jy,.. cp ~ ~ 4 ~ MCS o *-~ , Ji)f i£. a'-J ;It t•Ht ~ Pf j; MCS ~l1J #: t 1H i. ~ , fo)f i£. 

a{) Mes aJi,J 4'.£: ,M 1i. ~ iiJ"" 1tl.J£-t m ~~ ilii ~,i1J1Jf a'-J 1 i. ~,,1'-1:' *--'ftl ~ • 

.P)f i&. a~ MCS ~}jlj J'.£: tH i, ~ {r-J .iftJ ;t_;i£ iif ti, ,l} #J 96 :ilrAt1 i i!.~ ~ ~1J-:i" ;loit 

1f..J€; 1f tl:: , fr.¥f fo)f 1f J1J a'-J MCS ~n1J;j~-$1J 1t ~ !.f.J:..~tiil~~~Jtl £Jc5. 

~~~Mcsa~~~1i~lf.J~~~iif~~= 8~~~~~~~~~ 

10 :; , *-*ii1i. ~-:i"~1J-f:a~.tll%t.2J:..{t*~£~J1J£Jtc5, £ji5;itl~i-~tJ1J a-!i 

1i. it~ :i ~tl ~ fr-} tJl%zftJ ;t.fo)f '.W; 6~ MCS ~JJ1J. 

.P)f:i£.a~ MCS ~Ji1HtiHi.~ef.J.JftJ;t.i£iif~.tt-: fo)fi£.a'-J MCS ~n1H'.£:i•H°t""5"" 

iif ti1 ~ ~ Ji. .ti-* tl:: o 

~£ a}l~ 1.i *'~1f1Jiif .*-Jfl, ~J-ij] ji5 MS ;itlii-*~t_J1J a'-J T .ftiit~lr-J,fi. ""5"" 

ts :itt{t1i~":i"~Jl1-i:, ~Jg-it$-~i!.~ lr-J MCS ~l1Hi.~, il!:lfi1:;tA Turbo Jtl 

~ ,i;.i!J o'-J ru i.!. EL -iftJ i•J Ei ~ .:£1!, • 

'*'-£ E!iJ 4x.1! ~ ~ 1,1J o'-J ~,ff.. iP" ~ ju r : 
,fi. T ~t1i?.~a1~:iti.~, ~ ffe• 401 tp, ~g5 BS #~Ai-.&_,tf~ *-lf.J MCS 

•~o'-J.:lt~1i~~*~~o'-J1i&M*L,~~1i.~~#o'-JL~; ffea~2 

20 t, ~ ~iliMJ1i .t1;t~tilo_r_ CRC if£~~1Ji.; .i(../6 ,tf. ffe.Wrt 403 tf, ltlt..%- MCS 

•Ji1J ~'.£:iiHt ~~*~i.!. o'-Jifili1-}f ~;fl:r;tro,a a~ ~i~-}f~ o ifr} ~ at JJ... ~ .f.£.:15 

~ MCS an1J~~iHi ~-t!:..~litAt A 1%1~~ ffe ~ 405 ;fp-iftJ-$1J ffe ]At 406' Hr 1.ff1i 

~ .'.1t. ~ 1 i i!.~ M ffe • 407 o ~ Ri -ki ~ z~ ~-ifol i•J ro a~ .:1t. 4r-1t ~ 404 ill: .qt .i.Jfl 
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ffe ~ 408' -#.-~ it .f_;~ i!. ~ ffe .!,?ft 409 0 

,tf. T .ft~~a~.:t.i~t..AAi, -t ;ti!Ar1t~ft!J Jolr-.i.. ffe~ 410, Joir-.i..ro a~1i ~~ 

A.!&~1i ~ffe ~ 411 ,1P~titJ1i -t ffe .!,?ft 4120 Mi..J§- l/.J j!:~1i 1-.fEl..t!-~w!~itl 

a~ MCS t[J;1JttiHi -i}-izt_;it .Ej ~iii.9.t;f~L~t EI a{J MCS ~J;1j, tlp;f~ffi. a~ift] 1/i1J ~ 

5 i.\. ,lt, ~ Jilb ~ ~ , :i!. ~T;fEl i:Z aJ.i W/-iftJ ,lt,"if-Jilb ffe ~ 414 o r.~ ra :i1t. .{-f CRC ~x.!lfr ffe lWl 

416 , f 1J ~ ~ ~t_ 'fJ1i ~ ,S .Jl..Z)ij ffe ~ 417 o ~ *- ;r,:: .JL. Z)ij JJ1 ,tf_ 3V ~ 418, ilt. - -ffe f 1J 

~Y#ikJtJt ::§ ,J, -rJftky#;ft...tt_, ~o*-y,tt;ft..~,J,-f-Jff.ky#;k.4ftat, 

1~.ffl HARQ(Hybrid-ARQ):itf:1tY#ffe¥rt 419, ~ y,ft;Jz~~~lli.:k.Y#*-. 

ft.at, ,14f-ii !.+rJ>.91 -ffe ~ 421. Ji ?r, ;ttttl! ffe-Y;. 409 tp zl!,it. 1tiiilr-l .l.m 1i 

1 o . -;- , ~ JfJ .F AA; ittAt-1 i ~.m- -:I" 1-t it ffe ~ 413 , 1~AJk1-t it lr~ 1 i i!tJ1r ;_? 1- MCS 

~Ji•Ht-$1Hi-;- ffe ~ 415 t.f.J:At*~a.-tt £~.:16, JfJ *-11= 1-J T-iJi9! a!] AMC 

~~ ! 1H i -;- o 

TPC zlb aJ.i ~i;lb "T YA tb ~# ~~!l;;~; ~~i;J!JiJ1At ~ !f!~i;l!J }LA, -if-JJ!J or vA 

rb ~ 1\ ~ ZJ!, }l. A 0 

15 IE 5~.;f:~-iJ!li•J~.i\;fcr~Z~Zib4ls~±1l.~~.t\ T, ~ AWGN1ti!t#"J-

fo/f1ij1J {J~zj-.El {/.J BLER ( Block Error Rate) o #"-lt-~~~o~ 1 r}f-iF o 

4l 1 

~J:r:im$ l.28Mchip/s 

MCS t1,U,1jff(J~lRftuWJ I sub-frame(2387 chips) 

'!Eim:~jjt AWGN 

~~15~ TPC 

TPC it{il}~eqfjjyA !fX f-lJ tk {~ .~. 
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l!l 6 k li l!l 5 .iffl~t a €f.J ~1i!,~1J!J-$1J tr-i ill~~ J<. ""F, i t.iE.foJr1i~~.f1J {1-J~cr.±. 

i:•t1.1i~ub~o ~Ji..~ti.173~P~ l P/f7Fo *~aJJaJ.i~1f1Jtf1&.f:.f:MCS a~J§..,m1J:Jl 

rb 1%~ ~ ;ftr ~ 11.±. ~ ~ ~ iJt .%:. • ..(£. 4t ,,t. a~ 1 i. 11* i:t. ,loifol ii•J ;;r ~ T , 1RJJ!i%i~ .:fi 

~ Pf 1i~ I J' , ~ 11.±. -I:~ '5f 1ie". *- aJ.i I$ 9JIJ > ,ii.~ 11.±. -:I: .ifij ~ ~ *-at~ #--t%~ * tt. I j' 
5 a~ TPC A Yi J;_!b' ,1f. it~ 1*-;tm ~ ;r,;: *-at i& it ~11.±. t ~ *- a'-J TPC A ffi. Jlb' ;f:Rt%

l!l 511~41,loOO 6 ~cr.±.i:a'-J# -1!-~ *-• ~.t-t-~l1Pf1i~a~ MCS ~err ( 1E-;r:::1x. 

Jl:t -;ff i& .ft ) : 

MCS1: YA(16,11)*(16,l l);ft )&.i.5Ui}JZlb}<J Ai Z];a~ TPC ~.i;_!b; QPSK -i)ij 

i,J; 

Io MCS2: YA (16, 11 )*(16, 11 }tt J&_i5l a}j J;lb;? A .W Zi!, a~ TPC ii;,~; 16QAM -i)!J 

i,J; 

t•J; 

MCS4: YA (32,26)*(32,26);tt )&.vt. tl.fl .i;lb ;lJ A ffi. .ZJHf.J TPC ii;,;;_!b; 64QAM ifa] 

15 -$1J; 

i&~~~ MCS ro' ifll..tJkJ!.1*a~ rf1.9i~iflJt~i:t.1!.~ ~ i,e.ra ArrJL 

00 7 )t. ~ ~1f1J tf '*-lfl J:.~ t!E/ ~ MCS /6 ~ ~.iE.,#.cr.±. -:f" YA &.,;jt}f) AMC ~i.;ij( 

16 $. iJc,,#.cr.±. ;_ ~ ~ ~ dQ ~ o 

~~~'*-JflAMCtt;ij(J6J~.#.tli:dQ~~~. -~~~~ffl7~7F~ 

20 es;f'f' MCS ~i1J Ji)f1f.ftl a~~11.±.-l:"ub ~*-#Ill~~~ MCS #.t~{r-J fl ftl1Ao r)f 1::f 

.itl a~~~fl ftl{ID.-j{o~ 2 fo/f7F. l1i.ra,(f.3fE._Jfl AMC 4i.;il(ra, ~ ~.iE.;tR.t/!lltaf1i. 

ia~ ;_ ;jki,jt;fo,6Jr~lltl a~ n ftl{ttt.4x.*-~ atJ~?k~ ~- tit.~ MCS ~Jjtj. 
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~2 

MCS~~IJ~!R f1~1H1i 

MCS1 ftJ MCS2 6.6dB 

MCS2fU MCS3 8dB 

MCS3 }IJ MCS4 18.9dB 

»... l!J 7 ~ "iif f/. ~ :±: , ;jt}fl AMC {.l?f(Jf; , r}f 1f jtl {r!J *- ~it.#-P.±. ;_ ~ 1x. ;it Jll 

Jtt ~-# MCS r}f1fjUtr!J~11J:.:i dbila~>'r~t~o ~it., *-lfl AMC4i...?f(of 

VA 1~ *- m. a!J ~PJ:. i: Jl. k 1-ti 0 

5 4'~ a}j :lJt. ~ 7 i@.1 i ~ !.it. tr!]~ 3&.•r.i , 1~ ~, 1±-1 i ~ -f: R-Jff 1.iL I~ JTI i' iiT YA 

:i!At4§:.. ~ :i!.* tr!i ~.tn.#ttf.t-, hA.. rm.;!Jt. ~ ,J, g lr!J-f- .t5J~PJ:. -1:; "iif ltA 1*-1~-f-.tJt..'.ll:. 

1t a!J fJ PtaJ , iii rm 1~ ~ tit*~ 4§:. 1~ a'-1 i~ +i * , * ~jtl 4x. ~ a~ ~pJ:. i: 0 lsJ at of 

:it 5J ~~a!J iiJ"" !: ·t±, i-.# ~ it~•it. * tr!i ~*- .. 
*-~ DJJ .;Rm a'.i *-:f.?,.JiMJ~ - ~ti~~ at t~ .iE. fil*JL'*~~ ~~ -itti:k, zl!J~ rt iai 

IO -!¥- a~ -Jff Jl!i , *' 4t }J•J it )f] f-1 i i! -f-.t/L i_ ~ tr!] ~-it~~ i,J i #t" ~t TPC )f] f- tJ i! 

s~~~-~~-MCS{r!J·~*-~' tif~~roitS~~~-~~~~~ 
~~~UC{r!J~A,~-~~s~~~-~~*~~~a·#·~~t~ 

~*o 4'LDJJ*-JTI~~~~~~-~~~"iiftt~rr!i~#t~~~a~r~~ 

~~ ~ fJ{J .J;l!,~ .l1d.~1t*i!.* 0 

15 
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1. -# }f]-f ~itft.t,,%-#~{r{J ro i!.& iftJ-#i1JEJ ~Zl!J;ij*, Jl:.tt~JE)t, *-/fl 
TUR BO Jfl :f;;ZEJ ~ Axt ~ it 4't. ti- Mi tJ :i!.B ift] -$1J EJ ti:, .ZEJ o 

2. ttt.t%-;tx.:f•J-:l-;J<. 1 foJrj£_a~ ;iI*, Jt:.4t,1.if.~ -f: £.Af A*;w..t1-~ at1i ~ft 

s -1:" :i& .tti!. ~ {r{J iiri il!J EJ iftJ t 1J ;iI ~ xt %... iti a~ 1 i .t 1;ti 4t :i!. 4r ~ zEi , i~ 1~ zl!J ..f. j,' ~ 

.t'5 TURBO Jl't;f;;Zl!i~JEJ; ~Af ;,t{R-tJl; ~ at1~ il/i-1:-xt mi;i!JJG" a~ J;r.4tilt-1tiftJ 

-#i•J; 

fo}j" ~ V,J ~ it£ afJ 1 i .t J;r. 4t f~ fo}j" ~ ~ ~ ~ ~ Ji)f ~ f1J.i ift]-$1] If;!!. ~~i!.1 i. ~ , 

i~ ~ili 1~ ~ ~ ~t $1Hi. 1-~/fl , jf- t~ 1t" ilt # ~; 

10 4:i~~~it fo}f~-l-~afJ1i-;-itt4rJufr--ifoJ, if-~, ij:il:";l!J~j,· ~.t"6 TURBO -*-~ 
.Zl!iit-J;EJ 0 

3. ;ttt-V&;tx.;f1J-:l->t<- 1 A=t- 2 P}f~a1;ij*, Jl:.4t~.iE.,(£--f: F}fi.Ea~ TURBO* 

;f;;.bEJ ~ j.J ~'J!l.i;i!J Ej ~~!l.J;_!!; ~ ~* 0 

4. ;ftl.f,%-;fx.;f1j-:l-;J<. 1 A;t- 2 Ji}f~ff.J;:t*, Jt:.4tM-,(£.-f: fo)fj£_a-!J TURBO-*-

15 ;f;;Zl!J ,if ;/;J ~~Zl!J Ej ~fill.Zl!i ~ !.£.JJ*. o 

s. ;ttt.v&;tx.:f•J-:l-;J-<. 1 A:t- 2 fo.Jrj£_a1;ij*, Jt:.4t~..(£ --t: r.Jri.Ea~pfti>;Zl!Jiif 

;/;J n M! Jtl ,1J;Zl!i o 

6. ;t~-tlk;tx.:f1J-:l-;J-<. _1 A=t- 2 r.Jra{r{J ;ij *, Jt:.4t ~L..(£ --t: r.Jr~a!i Jfl'f-Rzl!i if 

:h ..::. ift * ;,f;; .ZEJ • 

20 7. ;t~-tlk;fx.:f•J-:l-;J-<. 1 A:t- 2 foJr~a-!J;ij*, Jt:.4t~~-f: foJrU£.fIJ.i.t~zEJif :h 

*-Jfl YA~>lB}JJ;J!ijX,=t";if }l~>lDflZl!ij.J A.91 ZE.]a~ TURBO *~.ZEJ~ZEJo 

8 . .ttl-tJk.;tx.:f1J-:l-;t<.1 A;ft 2 f.Jr~at.i;:t*, Jt:.4tM--(£.-f: foJr~M1-iftJ-#i1J;:tj\ 
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-aJ""" :tJ ;tro ,l}4}t4~iJ!J iM ~ . 'P& It. 4Jt.:&iJ!J 1M ~ * +i It~ ;tm 1±**"iJ!J "*1J 0 

9. ;tt{..t.Jk~.5l,liJ~;Jt 1 ~;t- 2 ~* 8 rtb~a~ i.r*, Jt.tt.tf-,(£ -r: rJri!.e'!J;t~ 

,lffe{ftA~iJ!Jt1JPf;IJ BPSK, QPSK, DQPSK, 8PSK, D8PSK, 16PSKo 

10. :ftltJs~57-.,l1J~;t<. 1 ~* 2 J;..;t- 8 fo}f~t1~i.r*, ~#~,/f.-f-: fo}f~~ 

s rp£Ji.-i)l.Jiff1JP[;l; 2ASK, 4ASK, 6ASK, 8ASKo 

11. tEL-tJs{.5l,l•J~..t<. 1 .§X.* 2 ~* s rJr~a~i.r*, Jt:-4t~,/f.-f-: foJr~~ 

"1&/.t*1;fij1i:.Jr*~iftjiff1JPf jJ 4QAM, 8QAM, 16QAM, 32QAM, 64QAM, 16APSK, 

16DAPSK, 32APSK, 64APSK, 32DAPSK, 64DAPSKO 

12. ~Rt%-~J..,l1J~>t<. 2 fiJr~a'-Ji.r*, Jt.tt.tE,(£-f-, foJr~a'-J.:JttiJ1i.~Pf;lJ 

IO MCS ~Ji1J #: ifi•H i ~; fo)f ~ a'-J MCS ~;;1J #: tiJ1-t ~ Pf rb ~iriSi~-tJ&-{- JfJ ~ ~ m ~·l 

1~a-!i1i. ~y~J;ftl;t_o 

13. iRt%--l5l,l1J~->~ 2 fJr~~ i.r*, Jt.4t,tiE..(f. f-, fo/fi£.a'-J~tt•Hi. ~.if ;lJ 

Mes ~Ji1J4tttJ1i. ~; rJr~~ Mes !A.Ji,J--&i•Hi. ~""iif m $#J.triS:it1Ar1ir i!Ji i. ~,J 

i_;fpitJf.rc;1-1J-m, *¥ffoJr1tJ1Jr"~ MCS ~Ji1J.:&!11i~t~....t1-tit~:b:iii.J1j~ 

15 950 

14. .fRt%-if5l,l1J~;t<. 2 foJri£.~ i.r*, Jt.4t~..(f. f-, fo}f~a'-J~ttiJ1t~""iif jJ 

MCS ~Ji1J4~ifi•l1i~; fo)fj£_a'-J MCS !A.Ji1J~tifiiJ1i.~""iifr£1~}#Jji5:iJ1Ar1i.i!Jt-:l-~1l 

-:i", *~tiK1tit.~y~JN-f:a~~fl*t2.....t1t1ii~~~Jtl~Jr.;, ~g.;tt{.-tJs~~J,J a~ 

1i. i!Ji:f:~1Jya~-ill%.$ftl~Ji)f'.w; a'-J MCS i&.JitJ. 

20 1 s. 1~-tJ!~J..,l1J~.>J<. 2 rJra~ i.r *, Jt.~t~..f±. -t, foJr~ a'-J4tt•Hi ""5".if J? 

MCS ~.JitJJtt•Hi ~; fo}f~a~ MCS ~»1H~'*1J,fa ~.if lb~~ jL~~tl: o 

16 . ~~ .u- ;fJ.. ,l•J ~ >t<. 2 rJr ~ a1 ~ * , Jt. 4t ,{iE. ..(f. -t- : rJr i!. a'-J if=- zJ!i .if J? 

TUR BO *°~i;l!J :i2i 1\ ~ Z!!, o 
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1 7. ~El.tH. .txAiJ:l->t<. 2 Jilt~ a~ ~ * , Jt-4t-1-iE-tf. -r : fo/t ~ lr-J if-.z;~ or ;l; ~ -r 
-r ;z;EJ#~A. -j;f-J;~{r,J TURBO jft;f.RJEJ.i! ,f~ jf-;z;EJ a 

18. ~~-tH. .tx. ;f •J-:l->t<. 1 r/t ~ tr-J ~ * . Jt. -ffe ~ ~At-: 

fJ....M~#<.-tH. ~ at1i ia~-J:-.tj"fi....*.a~1i .t~t.4tit.!At~z~, it~z~.f..:.Y ~ 

5 .ft· TURBO jft~,i;~/j,;z;Jb; 

~M~fR.tH. ~ at1i. .@.J!" ;.~£:iiia!i ~t.4t:ii±.1-r~t~; 

%_:i!_ ~ 1 i ,t ~t. 4t !3: ~ ZEJ ~ -ift] -$1J $ !£_ Ati_ iii 1 i ~ ' iK :Ii_ iii 1 i ~ Ej ..it -$1J 1 i 

a r-:: r.EI ,,,. J"7(_ J~ ·~ ~kA.. 
"? Jlm, 1t~..x..·1~ l!!..T~ .:nJll; 

4~AA;~4~-$JH~ ~ill-1-r:#t~•J; 

10 .:fi~AA;~ fo}f .;f!~{r(J1't~itt.1-rffl;.ift] ~ ~,z;EJ, i~~;z;EJ£j,· ~At- TURBO Jft~ 

. J;~if-J~o 

19. ~.tH. ,.5l;f'J-:l->t<. 1 ~ ;i- 2 fo/t ~ a~ :# * . Jt. -ffe ~ ~At-: 

fi....MAA;1-i<...m-~ tt-t1i.@.~-:i'.tj-fJ....:iiia~1i .t ~t.4t:i!A-t~z~, i~~i;Jb.f..j,' ~ 

.tt- TURBO jfl~.z;EJ~.iEJ; 

1 s fJ....MAA;1-i<...tJ& ~ at1i. .@./t-.l"~~i;l1J$ {r(J 1;t.4t:i£:ftiftHM; 

fi....iii~~~~#•-~~~~$!£_Ati_~i~, ~L~ii~~~s.a 

-~~*fflEiLM~~~S~£&00~ffl&~~~~~~-~; 

20 4~~~rn Ei£M~*m5tt s MJ ruRBo *,1=;;i;~~*tJ*-1t~1\if-J~D 

20. ;t~.tH.;t.5l;f1J-:l->J<. 1 ~;i- 2 fo/t~a~~*' J.t.-ffe~~.f-t-: 

..tf. y 1-r-M.Jl$. 6-tJ L iii~ : 
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ffe .!fl 4 0 l, ,135#<.Ai-.i...11~ *'-a~ MCS M...J1J ~~t1J 1 i ""5"" i;ff) .,t.1i. .t rpj -&J.f.., 

*-1t*~1i. .t 1:tAt#J~iii; 

ffe~ 402, ~ ~itia~1i. .t1;ri4t~DJ:. cRc 1x..!5fi-1.i.; 

ffe• 403, ;t~t!- MCS ~l1Htt1J1i~i;ff!~ TURBO *;f.RJ!!,*-lt.*:i!At~ 

s '!!i, ~~ti- MCS ~n•Ht -$Hi. ""5"" -'i ;t_-ifo)-$1J ~ ;.\; 

39"~ 404, ~~P)f~i~Z!!,:fpift)-$1J.1§-.1..A~~1i.~; 

ffe• 4 OS, ~ ,,.~31.f..~.:tiitr-J MCS ~l1H~t•Hi. ""5"":it!At~w1'J~, tj-~::;1ij.f1J 

ti-] MCS ~l1J 4:£ -$H't ""5"" *At£ itM*.tf; 

ffelWl 4 06, ~f~iilf itri*.tf I§- a'-J ~.:15ft~1JJU ti-] MCS ~l1J4'.&:-$iJ1i ~:iztAt 

I O -jfo] t 1J ; 

ffeJRit 407. ~-iJ!Jt1JJ§-6~£.:1i5#t~1JJtla'-J MCS ~n1H:£-$Ht~:i!A-r1ii!.B;k: 

ffe 11ft 4 o s , ~tr~ ~1;. ""5"" ~ Jt -$1J 1 i. ~ :iit 1-r »- ro ; 

ffe~ 409, ~tr ~~1i ~ ~ Jt-$1J1i. ~:iit..fi" _j_Jl] I§-~~ iii.f..Z#Ji!. ~; 

ts ..(f. r ..fr~~a'-J.t:i~t.At: 

ffeJRit 410, jf~~t.~1i.~.u!ArM-i..; 

ffelWl 411, -ffe• 412, #-N?-i.~#J1i. ~~~~~1i. ~*14tt1J1i ~; 

ffeJRit 414, Nti...1§-a!J ~~i. ~:f~.:j,%-,#t::j11Jtl #J MCS ~n1Hi-$tHi ~~*~ 

%._iiiAA;.ifEJtj-El 6~ MCS ~l1J, Elp ;fElffi a1-ift)-$ij ~ ;.\:fotAi!!, ~t.#J, :iit-1-t~~B ti-] ffilf. 

20 -jfo] :fp~ ll!.,; 

ffe .!Wl 416 , ~t .ti-JJt. rJi.bU!A-r CR C ~x. .!Jft-; 
ffe .!'At 41 7 , tj-~ ,it. "1.vU!Ar / 1J !tJi-; 
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15 I!) 1 ~ ~ tl:i :i!.ffl # ~ im ffi ~ !Jf 9(J 13 ~mz iJHttl t(H!3( AMC) 1i ~ a{] jJ 

~~o 

El~~i,IJ;]$1Jt\iu~(AMC)li'.4-§fi5: AMC ~a&m 10. fflrii.n~ 
m m xr tt i& 7C it flt& (l{j fl i& m ~ *"i!i it mr rtJ milt~ tt . m & fi!i it 1¥nro 

20 IRl ffi itt ~ tt*~ ~ MCS( Vifl fttJ tiHi!31J ~)~ id , ~ ft it 1¥J 1iif IRl ffl ilt. •11 
11tfi & tJlt. ~~a&m~l1trrMim!~M~: ~&iE1:!!fi5 AMC ~Mffl. 20, 

;tt~~ & tft89ittf 1Rlffim•tt*~~ MCS(iNiJittJffi~1J~)ti§Jtl, *lli~ 
P.)f~e{j MCS ~j}IJ*~~Mti:Us:i£rrtlii~~·*Jo 

2s ~ AMc t&i&m 10 -eim: mittfi!iitB 12, m-=r~n'ftJ:IBBirt!l 
a&~~11~~1¥J~a&ffi~*~~~!Rlffim~tt. ~£M~~~nif~ 
mm•ttim~ff n,m-=r~ffl~m~fiS#ff12cpfiS~1¥J~~mm 
•tt*&~M~1J$,*•ffl~-1J~*~•a&ffi%~ffMiM; mm 
~3(:~ff 14, ffl-=f' ~tEMiMB 13 cpftlfiJBJ 1¥J~a&ti:ffl:i£ffffii!~~~: 

30 12.l&Mu!38 15, ffl-r~JA-rnili:~~~3 14 tfiH:1:i1¥Jiii&ti:ffli£trWH~o 
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AMC ~Mm 20 ~1.5: MCS t&itl~~fi 21, ffirfflffi/A AMC 

t&i&ffl. 10 £Ml¥Jiitr JAJffi"ilt*ltt*jiu~ MCS t&~IJ; iH~~ 22, J:fFf 

ttl!IM AMC ~i&ffl. 10 &ffl1¥J MCS ffl!tl.P.fiffil¥J~~~.$*x-iaMli 

5 ffll£tr~~: miti:3£:~B 23, fflrmffl MCS ~j}JJ*x-itE~iij:ft 22 

tpfA~B9~Mlfrffli£rrmit!3l:~; ~.&.iM$1J~ 24, ffirtiffl MCS ~ 

~mma<J~~n~*~~m~~~~23~w1¥J~M~ffl~rr~~, 
tt:1E~£M~tw£Mf1J£M,cr£ 2so 

10 AMC tli&m 10 -~fi57£3z;IJ~ftool*J, ffii AMC ~M.ffl. 20 ~'e! 
fi51:E~ii5~ 0 

£~eym~&ffl~~B<J*§#~~~B<JntrJAJffi°ma<JsNR*~rr 
MCS ~~,j~~o ~~, 3~~~ey~fflffl-i-tl¥.J1iiJJAJffi"m:·B<J SNR *~ 

15 tr MCS ~JiU~~, #PJJ£tr!U~t451¥J&fflo 

1t1c, ~~-~m-r~fflmit!~·li*~ MCS tJUJtli!rr?t~~::fj 
~J£rr-ut im o 

20 00 2 7J'W T-f41;fll~~=*: SNR(ffi'Yk~t)~§JtJB<Jll'JJi~{iq$llJ*P±ii 
*x-i~ MCS ~j11Jl£tr?}~tl{j1f~a 

'Wtl1m, ~mm: SNR ~/J,-=r 3.25dB #~::kr 7.25dB lJ-I, 2/3 tlfeiiij 

ii $-QPSK( Im ffl 3 ffl illt)iJi\HM :1J~ A~ B<J ~ P± :fl:~ 1/3 ~~ il~-
25 QPSK iJ.JttJ::IJ~:ko Jlt~r. ~d~ilt SNR ~,..Jvr 7.25dB ;ff:~:;kr 9.25dB 

ft-.t, 2/3 ~iij~*-8PSK(fflf$tl£~)iJ.1$1JjJ7tJJ.~ a<J :e:J!±il: tt 2/3 fAuiiij 

il$-QPSK iM$1J1Jr!-:ko ~mitt SNR ~/J,-=f- 9.25dB ft-.t, 2/3 tfia~~ 

~LI6QAM(iE~Wi~i}ij)$1J)1i~A~i¥J*P±iitt 1/3 tli~iE$-QPSK iM 

$1J1Jr!-:ko 
30 
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lzsl~, ~tt]filt SNR ~::kr 3.25dB 131, ~~ 1/3 ~~~$-QPSK 

~fttjjJ~, ~ffiiti SNR :iF1J"r 3.25dB #:iF::kr 7.25dB 13-t, :iii;~ 2/3 

tlii~jg$-QPSK ~fttl7Jf.E, ~ffl°:itt SNR :iF1J,r 7.25dB #:iF::kr 9.25dB 

ff1, ~1' 2/3 ffi~~$-8PSK iJjjffitl1J~, ~Will! SNR ~,J,r 9.25dB 

5 ~, l2!1~ 2/3 fAiu~i!$-16QAM ~ffi!J1J~ o 

:tlll1¥J 3 Jilr7F, MCS tl§Jtl 1 ~7F 1/3 ~~~$-QPSK ~ftlj1J~, 

10 MCS ti§Jlj 2 ~7F 2/3 i;tfu~:i£$-QPSK w;]ffi!J1J~, MCS ai•J 3 ~~ 2/3 

ttfu~:ia!--8PSK Wiffttj1J~. l;J.& MCS ti§J1J 4 *7F 2/3 ffi~:i:l·-I6QAM 

iJjJ ffi!J 1i ~ 0 

I;). r ~ ~jffi_ffl ~ i;IJ m ffi ~ Mt. s<J § m:/E. iJ.J ft!J ~~(AMC)~~ s<J ii fF 
15 :i1f tr i$t 1!.13 0 

20 

AMC ~i&m 10 a(Jffi°ill~itB 12 ifi~ttm* §~l&:?C~ 11 ·99~ 
i&m%*~~ftlR]ffiill~tt, #~~~~~~IR]ffi.i1!~ttM3~~~ 
&tJIJO~g&B{J AMC ttMfl. 200 

AMC~i&m10B{J~~Ul4~ffl~~li9n1R]ffii1!~tt*~~M 
W1J~,#~ffl~~s<JM~1r~*~ffli&m~mtrM~oM~B9ffli& 
ffi%lfi~fffffl:4;3ct,R3_ 14 ~18¥~3 ts ftM~o 

25 ~ AMC ttMm 20 ~i&M AMC ~i&m 10 ttMl¥1 MCS ti§J~Bt, 

30 

AMC ttMm 20 a<J MCS f}ljjlj~tfti 21 tlHioolRlffiii~f.£*~1*li:1i 
Mesa~. #H~fflm~~Mcs•~*~ftlR]ffiil!mff~~,ffim 
3(:~~iJijJfttl 0 
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n~M~ffl·fi~W. ffi-~~~23.fflMcsaM*~~~~~M 
~ 11& :i£ rr ,m-• ~ t.R, * .El iPI ffitJ ~ m 11& M cs t& jj,J ~ ffl ~ 1M ffitJ :n ~*x-t 
~M~ffl•rr•M, *•tt:&:M~•2s*:&:M•M~:&:Mffl%(~M 
~7G)o 

tLQ_t}Yr~, tfiiffl $~1*iiwI~#f a<J El ~ml-$1Jtiu~(AMC)li4-

* • ey~•~iBi~*fflffi~~tt~~~~~~~1J~*•~~Mtt 
fj~ 0 

1 O ~ rm , tE ~tffl AMC 1J ~* ~JJVi 1sl: M tt filH:l ~ B91f ~ ~ , ;1t ~ ffl 

~tt•~~---~~~--~#~•$•1*w*m~a<J~ffl£M• 
[lli91Jrl~-~o 

~~P-J~ 
15 ~7~~L~~ffi, *~~~-~~~AB~-~~iii1ffl 

AMC( El ~15Y.i»3fttlti~) ~~~fiJ1':~M~~~A::ff~1r.7t~~~~ 

BLAST( !Jl ~~~~:Ji"~ ~111):itttrffl. %*• tajiiif 1Rltii!s&t¥.1 £Mi3!* ~ 
#z;IJiiffi"~t,/fa<J AMC ~4-.&~/J~o 

20 :!kJ T ~!Jt..t. it § 89 , IHI!*~ IYl 89-l'P # i;IJiBi ffi ~ !Jf 8<J AMC ~ 

4-'E1fiS: AMC t&l&ffi., ;it~* 13 ~1'-~i&x~89ttt&m%,£fi BLAST 

M~, #-ii.i1~M:Jc~*fi!ii-tnurRJ-ffi'ii!Wf:·~; ~.& AMC 2tMffl., ;ti; 

mffl~*a<J•~•••tt*e1m@&•~w••~w•11~. ••m. 
~t¥.1~~~$~~~1J~~mi1£M~tt*~~~£M:Jctt~~~~ 

25 ~Mm-'5-~ltlrrt\ie~*'1Wft!J. Jt.lllrl BLAST ~~*re~Mffi-'% ~lfij 

111 ~MfU ~ ---r £M7e~ o 

~7~~L~~~, -~*~~~-#~z;IJii.ffi*~ll9EI~&~ 
ttl~~(AMC)1J~. t!W: x,:J-iii1~+1lt&~ttil®:B9rn%:i£rr BLAST 

30 fQ¥1iij; imnff!.ffliii1£M7C~Jtttr BLAST fffWl¥J~.7G, ~Uffl:&:Mx 
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5 

~*~*~~mm~tti mffl~~£M~~~rr~n~ffi~~tt, ~ 
m£M~d*~m~•••e~~-~~w••~•~1i~~•ffl~ 
~(f.J~~~$~~~1I~*M~~~M~~~~~(f.J~M~M~~rr 

tliu~~if.\JitlJ: ~&m~~~B9~M~ffllt!:rr V-BLAST ~~o 

ISt-t Ill i$i a~ 

mm~~T~~-~TM*£~W~~B9, #~-~A*~l!ij~ 
~~~*&~~e<J-$~, ~~~m~mT*~~~~~~, *~* 
~~~-~fflr~*1t~~~~~tr~~o 

10 ~!Ift!II~: 

15 

m 1 ~/J'wmm•~ii.fff ~tJttW AMc t2:1i-~~e<i1rmm; 

Ill 2 7J' ill T ~ ffl ffi ii! B9 SNR ti JJtl B9 4ij ~ MCS t.i JJtl e<J iffi.ffl M" 
1J~. 

00 3 ~ 7J' l:H iffi.ffl M CS ti §ltl B9 ;& ; 

00 4 ~ill 7iffi.ffl D-BLAST ,f-ttlfg~fjf (fj~~tttifl=1J~; 

00 S /J' l:tl 7 •• * 1t P_ij B9 D-BLAST ~ttfu * t1f ~ ~ iitt~ fl=jj ~: 

. 00 6 ~ill TmfflAfipij-'i'1tM~~e<J QPSK cpe<Jiffi.ffl BLAST e<J 
~iijtt~~; 

m 17FlliT:tllfflA~im-'i'~M~~e<i QPsK cpe<JiBim BLAST~ 

20 ~iiijtt~. 
008~~ilimffl*~l!ij~3~iffi.ffi~ti1fe<JAMC~1'-~~(f.)1J~ 

Ill:~& 

0097Fl:tlTMffl*~~~-~ii.ffi~t!fe<JAMC~~B9tttto 

25 A1*~1iffi1i~ 
1t7t, ~~ BLAST(.!n$~~~~~5!a-f)j£tf~l!ij o 

~ BLAST cp, 1¥~~~1tM~f&~ill&JCf&, ~1tMJC~~a 

M-~~~~-ffl. #~-~~-~~-~~~~-fflo ~~m-~ 
30 ~~~-~-~,~-~~---~--~~~-~~--§*•• 
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BLAST t/i?t:,, D(~Jff)-BLAST ~ V(¥1[1¥J)-BLAST o jg:pij,t

~A~ ~m~~fi~a~ ~ ~~-A~~fi~~*~-fi~"~~, 
s #~~~~M~ffl•fl•~~-Wo ~r~a~A~M~ffl, ~W~ 

.6t-u£$, f!P~o D-BLAST lO V-BLAST Z.faJB9fKJJ~J&.fflr£M~~(l(J 

ttM~~~~tEm.5t~z.FoM~tt~£o 

10 

15 

~ D-BLAST ~tfiir~!Jfii.xi:§3-£M:xttJi.ljffitt~M M.~-~~ 

lli~~fflo~~,~~~89~ffl~~~~~x~~~-o 

~BU~~---m~~~~M~-*~M~~~~~o ~~, 
4i-1'-~~~ffltE~5!*dJ~J:. <spital and temporal axes) Afl~li~~o 

00 6 7.f''tlj 7i!fflAfl°Wi-t-:htM~ttB9 QPSK i:ptr-Ji&ffi BLAST 119 
20 ~iijt£~o 

25 

30 

itffl BLAST l¥.Jf.ll&~t;f1:iJiffi.nitffli.ff1ul ZF(:lg~) ... MMSE(Ji,J'

~1J~~)~ INV ~JJIS~l¥.J1I~*~flJA~1tM:Jc~£M~~~ltfflo 

§ • i& ~ rJt 1£ t& i& m -i} ~ tm 9:3 ~H~m ii~~ B'1", ~ ii.tt it m ii@ 

~~Ir$ tl(J ~ ~ ~ ~ 5j t& i& ~ -'5- ffl * * -& 1£ ff if.\'!* (nulling)(!(] INV 1J 
7!, l»-.&l£tri/til•lil~ffl(MMSE, ZF)~1J~tp, tji:ffl{~lB(~~~* 

~~~wttno•~~-~~~,~~tt••~-~~o 

10 
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5 

1ln..tJiJr~, :iE BLAST cp, *J:iBBiM:~-1'-3cr&*~1l:~~~llt~ 
~ 1¥JIR:~ 1¥J1i:i.t, QJti!tai~M~*o 

~*~~~, ~T~~t•~~~~,~~w-~mrreAMc 

~ BLAST l£rrffi.g., #t!Us BLAST ffl**1tlfl;ff~~nurRJffi°il!~ § 

~~ iJjj ffi'J fAi liij 1i ~ ~ 1J ~ 0 

15 !W 00 8 lYf71'-, :fflffl*£1!ij B9f$z;'Jiffi.ffi~!Jf l¥J AMC ~~t!ffi: AMC 

~i&m 100, mrimi:t~~iMM~-t-t&i&~~- 110 t&i&~t&i&m~. 

iffi.M~M~~*~~oo~ffi~~tt. *~~*~~~m~~tti£fi& 
tit; I»..&~ f.5 AMC ttM ffl. 200, m r ff! ffl .& tJHtU fir JRJ mm:~ tt , Ji. 

i1~M7e~*~~ MCS t1§l1J, ~Jt«£M1e~IR:*~~1t~ltt'isli!, 

20 liffl MCS rJliU, iffi.i:t~M~!l*~~Mlftffli£fiUa~*1~ffi!J, *~ 
~~£MltffliiiJR1£MJU~Mx~o 

25 

AMC ~i&m 100 ~-eiffi~tiz;IJ~~J*J, *.13. AMC ~Mm 200 

ii'E!!i5~~!45 pg 0 

AMC ~t&m 100 1S1i5: BLAST fmiij~ 120, fflriffi.Mff!fflil.ri 

~1'-1li&1e~~l&l¥J*i&ffi'5, iffi.i:t£M,c~x&~%i£tr BLAST fff 

~; ffimftit-B 130, fflril.Mftm.M. BLAST M~~ 120 tuiJlli 89~7G, 

~M~M*~*~*ftrRJffim•tt:M~Sl~. fflr@ffl~m-~ 
30 i-t~ 130 i:fl~it~IDI rRJuJi1tte:tt*~l~MiJJ1J~, #ttifflMW1J~, 

11 
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lffl.3:1::&M:;R~*~* 13 BLAST M~B 120 1¥.J~ 7tl1trrf8¥~; ffiitt ~ 

3c~B 1so, JtFf-~M:~M:7e~*MtEMil'Jff 140 cpfffiffl(fJJ!lfflJ£tr 

mm~3c~= ~&~~tt 1~. m~~tl~M~~*~Mm•~~~ 

G 150 ~l±Hf.Jltfflj£.fffi~o 

AMC ~Mm 200 'E!fis: MCS f;JHJtl~~B 210, fflr~-JA AMC 

~i&ffl. 100 & ffi£19fir jg)ffi~*!f ·r!*~~~M:;R~ l'.J(J MCS ti!U; ttfe~ 
tt 220, .fflrliH!JYr~l¥J MCS ~§j1Jl¥Jffi~tiHiiji8!$, imri~M:;R~ 

*M~M~ffli£tr~i!?,; mlit3<:mfi 230, fflrttlffl MCS tlitl, jJI 

Io i:t ~M 7e !l *x-1 ti: tfHiij G 220 cp fAia i!?J 99 £ MJ!lffl i£ fl ffi jg 3c iR ; i1'J ittl 

B 240, ffl rtliffl MCS ~§jJJ A9ffl~WitJJ:n~, imii~M:7e~*~ JA 
m•~~B 230 !ifiJ ill 89 ~MltfflilHriJlittJ: ~bl BLAST ~~-7G 250, 

m-rretEw~B2~*~•~~~*~~7t*ff~M~ffl*~•~~ 
260, ~1i!i!~~~~7t~3!B1~~..t.Aff¥lU~~o 

15 

MCS ~§jtl~~B 210 iiJ'E!ffiff~~aq AMC ~Mffi. 200 §l;ff-3 
f;IJ~~(f] AMC ~LB(ffi. 100 P-J o 3 MCS !&§ltl~~a 210 iiJ'§1iSf£3 

f;IJ~~aq AMC ~LB(ffi. 100 1*J ftr, #$]~~~ AMC ~i&ffl. 100 ~ii& 

~it89fflf l'llffii1[~:lt*~~£M7ef&B9ll:-ft MCS ~§itl, *1EWr~B9 
20 MCS ~§j1J&fflftl~lt.so tE*~~a(j*~M!f11Ja:p, MCS t!§itl~fftt 210 

18l'e!f81£~i45~ AMC £Mffl. 200 P9 o 

tEt-1ffl*~~A9-f!ffl~~~Mx~ 2so ~tl1&7C~ 110 893i;1Jii 
ffi~~*· §~m~~~~:n~PJ•~~mr~~mr~m•, &~~ 

25 ~~ffl-rmf(E]ffil1!o 

30 

~~.AMcm~m-r~§~~~~~~n~~m-r~~ool'llffi 
i!t, mi1l 'EiiJ7!"Jg~~ MCS ti~~-~ MCS -~o ~ AMC ffi~Pf 
tEiEfiR1feJcpJ!~ 0 

12 
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5 

10 

15 

~Is] MCS -~ff! MCS ~§.;tl~~T§Zfflr AMC £Mm 2001¥JPJr1i 

~M7e~ 250, DP: 1J!l3~~~tfJfAi~1ir*~lii.l~fflrirorAJffiitio ffl 

Ji, $~ MCS ffi~{t* MCS ffljjtl~ffl-F AMC ~Mffi. 200 a<J~~M . 
:Jc~ 250, lIP: itfi-1- MCS ~jj!J~.ffl r-!-1'-m! fR] mia 0 

tE ~ Iii.I Mcs m :tt t:p , 3 z;1J ~ ttiiHE lf ~ mr µiJ mm• tt cp a{] m • • 
i~l'f.JntrliiJffii!~·~l'f.J MCS t&!tl&ffl!tl~l45 o ~Jg, ~~~~J»l-RI: 
i~tf.JmfIRJffii!~tta<J MCS tl§ltl, 1f1EJiJr~l¥.J MCS ti!U~liiJ@Jfir 
m 1nrir (A] ffi ii o 

tf~~ MCS m~cp, 3f;IJ~b#a{isvr~*•-"i'mf [ii]ttfitia<J-m-m:~ 

~. #~~Maffle*B9&~ffime{Jmit•~*~••1'-Mcs~m. 
1t re• 1' M cs t1 jjtJ mt m ,=-fij:-1'- mr JRJ -m iti o 

20 AMC ~t&ffi. 100 B(J BLAST fi~- 120 reii.~~1'tli&~~ 110 

25 

30 

~i&tf.J~~-~~-~~~*~·~•~•~w~a<J~~.rex~w 
~-~~~-~.1li*•~w~. #M~i&~-~-~-~-~~ffi 
~~·· ~~~t£~•1'W7G~~~-~~~W.~lt£M~-*~ 
it.-"rfi!a:JGo 

AMC tlt&ffi. 100 l'f.Jffii!t f~*B 130 lffi.liitffl M BLAST f81Mi!3fl 120 

~ili~~ft.~~ttM~~*~~mrliiJm~~tt. Jt~AMC~~m 

100 lefliit89mf~ffiit~ttlit!ff!IJ~~B9 AMC ttMffl. 2000 

13 
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5 

n~ffim~tt*•~•~n~••e<1~~1i~. #mfflM~1i~,n 
u~M7C~*x-f* § BLAST NHi~B 120 l¥J~7Gilttr/Wiffl .. iffi.~ttM 
X f:l ft¥ iJJ 8<J ~ }Ij ;a: JIID! <Xii Ji ffi ii* 3c ~ fl 15 0 ~ M ii!! B 160 a-t-M 
~o 

JiiJat, ~Ml¥.J AMC ttMffi. 200 :ttHih'3~~~&ffl~lru(ll]ffi"itt 
~tt*~~l'i:'f! MCS ~jjlj .. f91J:!UJ, tE~JiiJ MCS ffi~r:p, AMC ttM 
m 200 flffl.JJttit!i:11f1¥Jmr1RJrai1i~tt*~tf!i:ft Mcs ~jjlJ, #rem 

ite<J MCS tl§l1J3tliij@ffl-=f PJrfl°mf lAJffim .. 11:itl~ MCS ffi~r:p. AMC 

10 tsl:Mffl. 200 ~~~:*=-~mfrRJffi:itt!Wf·~~&:1* MCS ~jj1J, ;Jf:if!•-t
MCS t1~1J~Jfl.:Pffl~mffEJffiJj! .. 

15 

20 

~ Jffl ~ 00 2 .fO 3, ~ nu fRJ ffi ii 8<J SNR ;a: 3 .25dB-7 .2SdB 99 m IE l*J 
8'j, ~ MCS tii!J~~ft 210 ~~ MCS tijjtl 2 .. ~mffii]mi!~ SNR 

tE 7.25dB-9.25dB e<Jm~ ~ B1, MCS ~jj1J~~.ff 2101*~ MCS tljjlJ 

AMC £Mm 200 8(J~~B 220 ~lffi~M~~JJ!:*~itWuJJciilt! 
ffM~m. ;Jt:~~~~M~~~~~l¥.J~~~M~ffl~tr~~o 

ft!Ul, ~ffll!J#OO 3, ~1*1' MCS ~jj1j 2 B1, AMC ~Mffi. 200 B{j 

tAiu~:11 220 *1111 MCS ti§3tJ 2 a<J~~iaF:f., x-f ~ffia<J~'1o~ffl(lffi.i:t1t 

2s M:R~sq:£Mlfrffl>J£rr~~. -mm~t.R.ff 230 mm Mes t1}}1J 2. iffi. 

u~M~~·~~~l¥.J£M~-~ffm•~~. #A•M~2~-
MCS tl§JU 2 ~-mHttl:1.f~(QPSK), imi:t£it~~*~ffiig~~l¥.JttM 

It ffl i£ ff iJHttl .. 

30 

11 
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£M~d2~. ~~~~~M*d~~~~M~~~~~--~A~ 

~~~~o~~, ~~~~+~M3c~~.~M~~£M~~:&M~ 

~. ~~~M~$~A~-+~Mx•~-~ffl~~~ffio 

s ~x~~,~~~~$+~Mx•,mu~m~M3c•~~~M 

10 

lfcffli£trm¥ ilm, mu~M3c~*~JvG 3 +1tcil ~. ;fflffl w-•~~!4m 
1is vt-89 ou 1P1 ,m-ill~ tt *~ ~mr 1P1 ,m-iii 89 MCS ~ ,Jtl , ;ff.{ !1& m~ fl(] mr inJ 
ffiil!:89 MCS ti ~tl*X>t ~ttlfcffl ~11HrfAii~*1iP3 ffi!J, :tf:ifiM~+ :&M 
3c•*~~£~~M~ffl~, ~~~~-~~~aM~$o 

~~~-+£tt3ca~-+~~3c•~~#~ffl~~-+mr~ffl 
ittfl(J § mmiM.fttl~~1J~l¥J'M'~ AMC ~4-ffl ~. 1llffl*£f!J3 fl(] AMC 

15 ~4-x-frffl liiJ SNR ~7J,\!.jJ;a:P±itttJ-•$ o 

20 

~~t, ~;ffiffl*afY}~ AMC ~4-cp, ~ ~Wi-1"aM3c.(2Tx)ffl 

~' ~~+£M3c~~TtjcJ:ia•fl(J:a:ttt~M--~~, £M3cM~~ 
$, ;ffiffl*a~~AMC~4-~~Mtt~~~-~~*o 

~LPJT~,~*~~~. ifi~~~+~M~~~~~~~~~~ -~-~~;-~~~~~~7C-~-~~~-~~-%-trBU~ 
~~.m~att3c~*~*mr~m~~tt; @ffl~*~&~m~~tt 
*~-&~m-~-~MCS 8M; -~~M3cM~~-~~~M~ 

2s tt¥u#z;JJ~t1tH19~MlfcfflJ£rrM1lffl; 1llfflFJr~89 Mes t1'1~, mu 
~tt~•*x-tM~ffll¥J~M~~~rr~~~iM~; ~&ifiM~+£M 
7C•*~~£MB~£tt3c•••1¥J~MW~,ey--~~a~ffla 
M~*o 
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MCS iUiij$ iAfttJ 

1 1/3 QPSK 

2 2/3 QPSK 

3 2/3 SPSK 

4 2/3 16QAM 
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20 

15. 

IPR2018-1581 
HTC EX1002, Page 412



03149138.3 

1.0E+OO 
SER 

1.0E-01 

1.0E-02 

1.0E-03 

1.0E-04 

1.0E-05 

1.0E-06 
0 1 

MMSE-2Rx 
ZF-2Rx 
INV-2Rx 
MMSE-4Rx 
ZF-4Rx 
INV-4Rx 
MMSE-6Rx 
ZF-6Rx 
INV-6Rx 

2 3 4 

::-_-.::=::::::::::::::::::::::::::::::::=::::::::BBx:::::::::: ... : 

5 6 7 8 9 10 11 12 13 14 

SNR 

BLAST SERttft(Tx*~4, QPSK) 
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L-~roif.a,JiJ~~•~~*' ~#~~r~~~r~~= 
a, ~~At..(£~~ lit-ffi )j!ij lit fol 1 i. .it.~~*-Mi#•]¥. ;t '*1 ll-J 1t• J;t. ,fl=1,tt ia>Jt #J 

~~; 

s b,~ffl~B~~~~~~L~~~-ij;A+•a~~~~~~ti*~l:iM& 

2, ~~~•J*>Jl 1 fi)f~~ tJ:i!.pri,iJ~J !:jti;ZEJ**· $.-#~..(f.-fiJl--ffeiE.~.f*i,:J. 

rtv1ll: 
10 al,, $'1.;t_-,t-..:::..jft-iftl-$1J1',i;;~*l:i1t'*1;t» .. :1-ti!.>ht.i;J~•;t~.aj-PI~*~~. i~ 

* ~ ~ tf7 ..i. j,- ~#ffi3t. -$1J ~ '*t~ 1i. 1*J;t.L 1 i ililt. -ij; ~tt. l:i ;ta# EL~ ilitJ ~;;; 

**••; 
b 1,, ~~~ !fl B~JJ1 fr-J1-t~1;1::.~1t it.~ -iJJ ~tt.-t:. .fj-J\ i~ ~ ffL * ~ A., ~.A!/--iJiJ °*'l 

'7T A.~ #JZ~ ... o 

1s 3, ~*.5l~1J~* 2 r)f~~ tl if.El:i}!]'*'J-l:i~~~*' ~~t.$E...t£r, rJj"~..:::..tiftiPJ~J 
-~~~l:iii•~a~~-~·-~~S*~A.~-~~A.~~~-+..:::.. 
~ tJ :i!..&-iJiJt1~ ~~ AMC (adaptive modulation/ coding) ~o 

4-~~~~*2~~~t~-~~~-~*~'~#~..(f.-f, M~~~~M 

~ZEJ ~* l:j 1i •J;tL 1t° i!.iJt #J ~ft~~ /Ji. * ~ i\ ~~~-If)~ of r;J. Jl-+ ~ 
20 •oo A lib~ oo D 

5.~~~~*2, 344~~~tl~S~~l:iM~**· $#-..(f.~ffl~Bk 

ti~*~~~~a~•~~••~~~s~•~~*••· or~~~#• 
~Ai. 

2 
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6, ~~l·J~;f<. 2 Ji}fit.ff.J ~it)}l-jJ!J~J~iA~;;t*, Jl:.4t,tiE.t£-r-JiJr~~1i"*ft~ 

-f i it ~A: 71) ~tt_)U(!i_..(£ -+ ~ lti.if?..it Y-1 a? 1i P~J:t. ~1i i!i}A:.-fJJ ~ o 

7, ~o;f5l,l1J~;t<. 2 A 6 pJr~~ roit)S:l-iJ!J-*11-i1A-'R,;t*, Jt.#~~f-r.Jr~f1?1i* 

it. ;fi:r1-t i!.>.t.-i/J h -t- JSJ 1t"* t;t. ;fi:r -t- t5J1 i it.iit. #J ~a 0 

s 8, jo~51...,l1J~*- 7 F/f ~fl? t) i!J}Ll)!l"*1J ~ IA,A!b;t*, Jt.4t~..(£ f- foJr~f1?1"tia.>ltiJJ 

~iif ~:l.~#-~-ft~l;t~ fi)fi~' "*~J:t~;t-~;tt~,J-i.~.:fi. 

9 .. ~~~~*2~~~roitS1}!]~~-A!b~*,~*~~-rffeab~ffl~~ 

it*-~ ffi ~hit fai 1 i it.~ i(.:iji ~ # 4tJ1" Jti ;t rJ;J ~ -t-~ 1 i p~~ ;fi:r1t i!H.t #J ~~, 

~ii :i±~ ,Jt.j,t-f~ 1-t~ ~~,a) 1t • ~ 1 i ~ 1-t. ;fi:r·fa il it. #J ~a* .i... 1:1~ it*-~ 

1 o b? ;t .i<. ~A {r).J o 

10.. -Jtp~51...:;f•J~;J"<. 2 fo.Jr~{r).J ro i!.EL-iJ!l-$1J~~A!b;t*, $.-#~..f£-rffe• b i:p foJr~ 

b?L~•B-#~1til~L~fl?#-·.it~~f~ii"*~;fi:r1tit.~-rJJ• 

a,~•~L~-~*•~~~fi~~fi•~~1iit.~#J•a~;tA~~ 
89 0 

3 
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4.t~4Ji~ 

s *~a}l ~2l.im.1g1.t;K~~, }G$.-~2l.JG~~~~i@.-iR tf {t-Ji/!1$1].Jl!,t.l~o 

4.t?E: if ffe 

1§1 fit, ~ ;..,{t;fj ~ ii. 1t tf fr,J ~ :it.ti:.ffi. ~ ~, -:!tP WCDMA ~ ~ :i!. r {t &4t.t%-4!

/\.. (HSDPA, hjgh speed downlink packet access) 2l. cdma2000 tpJf~4t41-

10 ~ -t'~.!&~ ( lxEV-DV ), ~;fl.It) 7 t] it}}L~$1J~.i;~.t.t*- ( AMC, adaptive 

modulation/ coding), 't '11J.m1-tit.1-t .~ ~ itS~*=~ ~ wr£~4t..tlk ~fr?1]3J-$1J ~ 

M~ir~o ~~Si/!l~•~i@.lt&~~~~-~*•*~~~~~L~~~, 

~ita£~~~~~~z~~1iil~~a ~~~~~~~~1iil*~' ~•+ 
.ffl ,P i~ ~ l\i. {:l M]-ift]-$1] ~ Jl!, ~ ~ • ,(f. ~ ~1"t it. tf , .;lt}fJ AMC "iif f,U&.~ .if :bo ~ ~ fr,] 

15 ,#.v.:1:.-f: o 

s,:i, r Jlm~ AMc :J.t~~-A-#-,~i.l: 

1ri -i~ A, B Jl,lj .~, Hi ~tia 1°t, ;;f-.,m A JO B 1~.ffl AMC {t-J •lt-1FJ , ~ A-, B :/.J WJ fol 1~ 

it, B-, A 3'J $" (c.J ft it, ~ ~ ~ ~ 1f~ '*° A ;}t£.~ ~ , B Jl.ffl }' - ( UE ) , {£ AMC 

lt-J S.. Jll •lt-;f.-~ FEl -r .alto 

20 (1) A ;.t,tf. ~ *.£ilt-~.:~, it 7t ffi wl1J1Jt (c.J 1-t it.~ WJ ~ 1-t~ it. ( -+ £ililfl .7G 

i*J ~-f-~1-t"*J;t. ), $..ffiw!H~.t%-"iifs,:.t"Jl: 

a, ,(£~j)--~.:c. FDD ~i.Jt~, B ~{*it#:"~J;t*~M*-•i±~:fl'*A.0-~~ 

A - ft :/.J ffi ~ij,f~.tJl,; 

b,~~~~.:C.TOO~~tp,A·R~-g~~~~ir?1iil#~, ~~A-
25 ,f!it Jg-fc.11i i!t.aJ.J1i "*J;t,' J,:). tt.11= 39-ffiwJf}it~,fg il.ir-J #<..ti- 0 

$.-ffi ~~ if* e-.tt-1!1 ~ Fit -t: 

1 
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a , tj- FDD, it f$j if~~ * J{:iA ;iJ ;Jtf ~ ~ iM. ff.J 1-t .i! {r-J 1i .tilt 1~ ~ -t lJlf *. 

£.~atlf.Jitit.1-t .~, Jl:t.it .~ ~f1.;it. B ~-Ndt w .B..e.,~a Jtl A~; 

b, ~ TDD, J)l.jifj if-~ "ii"*Jl.iA~4t-*£~~;w-fo11'tiab?'ft ,t-JJt1~~T 

iiJtl ro~.tl-ilt~J€r{o)ft.ilir-rtt.t, .ilt.1i .t t:A£l.t A ~,ft-it~ o 

s (2) A ~Jfltji~1j{IJ{i "*J;e,*~.Jt.~J~{IJ AMC :I.., 1f~'*"i!lr9•A!b2l:ifo1"*'J:;;t 

(3) AMC "*-t,J W 1 ~~1"til.1t~~t.at, ~:~i,.iE.,t~*~~f ~1'-#~tiii1<11Jlf 

-iilr, i&4f"~if-3tt-'"il.*fl1Jifo]-$1J ~ ~~:# ;.\.o AMC Az-~~ili:1:. Jt.6(i#~~ 

iL a? 0 

10 ~ 1 Jt. AMC ~6? iF1f1 • ~~~*" 5 % ~ ~ t*i{: +9l *ii:it ir-J o ~ 'f' 1& i~ 1-t~ 

15 

J;I::. SNR .R~~tl11L tb-t-ffi~Hfltl~ SNR ~~fit'Aij~;ft,JJb, ~~~ SNR,kiF~ 

~$.:~ft_~ 1. 1'1J-Jtuffi~tlir-J1t°"*J;l::.)t 1 OdB, ~ ~ _. ~ 1 "iif ~i!~~iftJt•J~ A. 

;lJ 16QAM, #,~*;/;J 1/3. 

SNR fiUGI( dB) ~2 3-5 6-7 8--11 12-15 16-20 21-22 ~23 

ilalffiO n:a: QPSK QPSK 16QAM 16QAM 16QAM 64QAM 64QAM 64QAM 

~f;q$ 1/4 1/3 1/4 .l/3 1/2 1/2 2/3 3/4 

8llii~Ht$ 1/2 2/3 1 4/3 2 3 4 ·4.5 
(bps/Hz) 

~ #t. ~ .JE ~ ~ *" j J&. ~ #t. ( OFDM. Orthogonal Frequency Division 

20 Mul t ipl cxing) ~~ &.•!:k: .i: {t!;i(t-~ilt~ tit.., 1'tililt#J Jl.-.+~eif .~;iJi!.{n loJ:Na.. 

~ -;k~~{r,J~~~1x.~iR:-t tt;k£~atir-J1t"~fJ:I::., itrlil tl:.ik~~ata?1i. it 

).t.#J•l't;JL~ :?k, tt.;J:p)f-j.JL#Jfa il.).t.:;J;Jl..ti~!i.~-+ ~i!.1¥-it p;J ~11;il5lt'9J, 

5 
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,tj"-f OFDM ~!it, 'b$t.Jt.~-*-~.Jt•t:!:*-~; ,tj"f-a;j"fa]·~~{r!J .. j~)lt~#t, ~Jl. 

ll.j-JaJ 1&.#:•ti.~ :t.o 
If] 1 .,t.:fiil>it#J~,idfiJ, #r~Aif-~*--+-iftlt1Jffi,ZEJJ:k: ( --.ffl-~iii-!¥-JL) ~ 

~ ~-11"""5"" 0 m 1 ,:p -+iJ!Jt•J~~~*'* 192 +-1f""5"", )f-""5"" hl 1 ~ 192; .w..~1\ 

s -*.~~-f ~1i "*it.. ~.vl-i~ub~!fl, iif vX it .1}.~i~-iJ;JiM~,.g,~~~,;.f-f ~1t"-* 

ie.~{t SNR :fi,.tiF$:l.cr, .aj"-j- OFDM f;. jft.., #r~#1\~~ifi ( -r~>.&:. ); zj"--j-... 

~ ilt ~ !it , ~;t ~ ,f;r-,f·t!. atl" fa] , ,tj" -r O FDM ~ Ye. , 1t i!. ~ ~.'J ~ 7J .$ !i'--f-1-t it. ( ~ >.t. ) , 

~~)f~C-~#)a~-*.7~+~~~~-f-~4<A~>. ~~~~~*~ 
cr1\*-~Dt j!J~-f-tiil~fal ~ >.&:.#J :k_,J,; i?r,.aj"-f"*f~)Jt~ We., ,1f-,-jf ~ J!H\~ 

10 7 1t it. ( ~ iit ) !r-J ;r,:; ~ flt ~J, ml ltcr,f~~ 7 iK 1t i!.{f.J ;r,:; ~ a1" ~J {f.J >Jt ijJ k ,J,, of 

1-AJJ...m 'f -ff-~, ~of .,(f_11JJ~# ~ #f. 'f, a~#.n!. 71-ti!.{r!J ~~, .R~ 1ti!.~Jl:.#-

00 2 lt.JL#-ift]-$1J#Jo~ ( turbo l!!, ) !!l~~;t 1-ti!.i.t.-iJJtt-J•tt*J T, i!_J1j,ti~ 

ik+Jilf- FER= S % Ji)f1/;{r>.J1t"*ft.o ffi ~ ilti91Jl.r;..t,~-1f~~*~~;f.)ft~~~!r-Jo 
1 s JJ... ffi if .if J!l iit i9J tt-1 -Jj l!Fl ~ ;r,:; ,if ,t{-iJt !r-J o r :J. 6 4 Q AM jlJ 'if•J , 5t >&::~ ;fl:? >.t. ijJ 7J 6 dB Ji)f 

.aj-_a~Ji}f,g SNR *el~~ 6dB .:.t..E. 
~i!.#ifiJt. r, -3(o*- AMC ~~Jtilt.#J*i~it, ~ ~ :!i1iia.~>.t.#Jat~-r ~ 

~.,(f_~~-+~~#~AMC~, i~~~at~~f-~~~~~~~ifi~~i?ii 

~!t~* T '*"· "*"*-~>.&:#Jll-*-*:i~it, .ru1J ~~#J4i.,J, at, i #r3~ittl r1*~ o 

20 ~~~Jg-*)t, -*"*-tifi,:J.1.t.ftl ~:!ijHif-3tt.!f.b?-iJ!l1i'J~h~;;td\, ~~ AMC .:tli~ittl 

-r-1*~, 11:At ~ M.=t..t.ifl.~:ft-~~11&.~i-t3&.4":-~-ifol-$JJiAs~;;t .i<..-ho 

£t1A ~$-

;$..~ aA tt~ 4t ~ i!.#•lt »L;J{. tl: ~ , ~ a~ .,(f_ -f"i@.i:t 5 j A ft it.ill #J ~~, ma 
25 lte, ~~-jj!J$~~A!J,;ti!-.Ej :fij=*..f-~~~ El*~ *-~j~-j.t, JJ...i?rJ,(f.Zfll~ -iJ!l1i'J~A!J, 

;;t A. at' PJ"" i,)t. ~, Jtl £~ .ifll ~J.:f. {/.J ~ *- D 

;$..~ flA ~:tt.~7F*~a#a1: 

6 
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-#~~S~~~-~~*,~#~~~~~~T~S: 

a, ~~~-t£~ui1lfJ"-ffi~u1itfoJftit.*~ililf.J#•lfiJtR lf.Jft"~1;t.~1i.il3.J.t 

791~~; 

b. 1kffl -ii-ffi )}ltj ~tl t? 1-t~ tt~ 1t it.~ #J ;Ii+ ~·*-.Jt. ~ .Jftj ~ -00 $1J 7i" A. Ei ~ 

S Z\~; 

C , ~lli~ ~El..fH. .Jftl >t 61.J. -i}1)-t,j ~ A. EJ • ~. ltC {T-ifll -$tj ~ • .JJ!i o 

foJt~lf.J~}!-:ill-~~ ~tt-i,:.( r~~= 
aL -$JJ;t.-,t-...::..~~t1J~J..!!J::#*..Ei1t"P~f;t.a 1iia}..t.#J~4t;t~.5aj-s. fl~*~ i(., -iii 

*~~~~~~~ffl~~Z*~~~~a1tit.•~~-~~~s~~-~ 

10 ~*~-ii; 
bl, ~ui~Jll ~~tlltl al.J1i "~1;t.~1i. il.iJt#J~4:-~.tt1k~ EL*. 'B,, A., .1K.~i,iJ,JiiJ 

-Ji" ~EJ~~ ... o 

fo)j" ~..::. ~ 1}!J ~j ~ ~ 7i" * Ei 1 i ~ i:t..ll. ft iai.&: #J ~ti a'-J ~ t-1 * ~ sX, al.J ~#i ~ -1fj A. 
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FORM PT0-1390 (Modified) U.S. PATENT AND TRADEMARK OFFICE; U.S. DEPARTMENT OF COMMERCE 
(REV 9-2006) 

TRANSMITTAL LETTER TO THE UNITED STATES 

ATTORNEY'S DOCKET NUMBER 

L9289.07161 

DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

INTERNATIONAL APPLICATION NO. 
PCT /JP2005/021246 

TITLE OF INVENTION 
I INTERNATIONAL FILING DATE 

November 18, 2005 
PRIORITY DATE CLAIMED 

November 19, 2004 

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

APPLICANT(S) FOR DO/EO/US 

Xiaoming SHE 
.Jifeng LI 

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. 181 This is a FIRST submission of items concerning a submission under 35 U.S.C. 371. 

2. D This ls a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371. 

3. ~ This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must include items (5), (6), 
(9) and (25) indicated below. 

4. D The US has been elected (Article 31). 

5. ~ A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. D is attached hereto (required only if not communicated by the International Bureau). 

b. 181 has been communicated by the International Bureau. 

c. D is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. 181 An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. 181 is attached hereto. 

b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. D are attached hereto (required only if not communicated by the International Bureau). 

b. D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. 181 An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)}. 

10. D An English language translation of the annexes to the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

11. D A copy of the International Preliminary Examination Report (PCT/IPEA/409). 

12. D A copy of the International Search Report (PCT/ISA/210). 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Items 13 to 23 below concern document(s) or information included: 

D 

D 

D 

D 

181 
D 

D 

D 

D 

D 

D 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

An Application Data Sheet under 37 CFR 1. 76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825. 

A second copy of the published International Application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the International Application under 35 U.S.C. 154(d)(4). 

Express Mail Label No. 
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PT0-1390 (Rev. 09-2006) 
Approved for use through 3/31/2007. 0MB 0651-0021 

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 0MB control number 

U.S. APPLICATION NO (if known, see 37 CFR 1.5) 

I INTERNATIONAL APPLICATION NO. I ATTORNEY'S DOCKET NUMBER 

PCT I JP2005/021246 L9289.07161 

24. Other items or information: 

PCT/R0/101 

The following fees have been submitted: CALCULATIONS PTO USE 

25. igJ Basic national fee (37 CFR 1.492(a)) ............................. $300 $ $300.00 I 
I 

26. igJ Examination fee (37 CFR 1.492(c)) I 
If the written opinion prepared by ISA/US or the international preliminary examination report $ $200.00 
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article $0 
All other situations ................................................... $200 

27. igJ Search fee (37 CFR 1.492(b)) 
If the written opinion of the ISA/US or the International preliminary examination report prepared 

by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ... $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $ $400.00 

as an International Searching Authority .............................. $100 
International Search Report prepared by an ISA other than the US and provided to the Office or 

previously communicated to the US by the IB ......................... $400 
All other situations ................................................... $500 

TOT AL OF 25, 26 and 27 = $ $900.00 

D Additional fee for specification and drawings filed in paper over 100 sheets (excluding 
sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or 
computer program listing in an electronic medium) (37 CFR 1.4920)). 
The fee is $250 for each additional 50 sheets of paper or fraction thereof. 

Total Sheets Extra Sheets Number of each additional 50 or RATE 
fraction thereof (round up to a whole 

- 100 = 0 /50 = 0 X $250.00 $ $0.00 

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or $ 
I 

declaration after the date of commencement of the national staoe (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 12 - 20 = 0 X $50.00 $ $0.00 

Independent claims 3 - 3= 0 X $200.00 $ $0.00 

MULTIPLE DEPENDENT CLAIMS (if applicable) D + $360.00 $ 0 

TOTAL OF ABOVE CALCULATIONS= $ $900.00 j 

D Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $ $0.00 1/2. 

SUBTOTAL= $ $900.00 
Processing fee of $130.00 for furnishing the English translation later than 30 months from 

$ $0.00 the earliest claimed priority date (37 CFR 1.492(i)). 

TOTAL NATIONAL FEE = $ $900.00 

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be 
$ $0.00 accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + 

TOTAL FEES ENCLOSED = $ $900.00 

Amount to be $ 

Amount to be 
$ 
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Approved for use through 3/31/2007. 0MB 0651-0021 

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 0MB control number. 

a. D A check in the amount of$ to cover the above fees is enclosed. 
--------

b. O Please charge my Deposit Account No. in the amount of$ to cover the above fees. 
------- --------

A duplicate copy of this sheet is enclosed. 

c. [ZI The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 
to Deposit Account No. 19-4375 . A duplicate copy of this sheet is enclosed. 

d. 0 Fees are to be charged to a credit card. 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 PT0-2038. The 
PT0-2038 should only be mailed or faxed to the USPTO. However, when paying the basic national fee, the PT0-2038 
may NOT be faxed to the US PTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PT0-2038 form as a PDF along with your EFS-Web submission. 
Please 
be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been me~tition to revive (37 CFR 1.137(a) or {b)} 
must be filed and granted to restore the International Application to pendin!ef statu,. ( ~~ 

SEND ALL CORRESPONDENCE TO: )-~, Li\(\~~ 
James E. Ledbetter S~URE 

STEVENS, DA VIS, MILLER & MOSHER, LLP James E. Ledbetter 
1615 L. STREET, NW, SUITE 850 
WASHINGTON, DC 20036 NAME 

28,732 
REGISTRATION NUMBER 

May 17, 2007 
DATE 

Page 3 of 3 PCTUS1/REV08 

IPR2018-1581 
HTC EX1002, Page 433



FORM PT0-1390 (Modified) U.S. PATENT AND TRADEMARK OFFICE; U.S. DEPARTMENT OF COMMERCE 
(REV 9-2006) 

TRANSMITTAL LETTER TO THE UNITED STATES 

ATTORNEY'S DOCKET NUMBER 

L9289.07161 

DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

INTERNATIONAL APPLICATION NO. 
PCT /JP2005/021246 

TITLE OF INVENTION 
I INTERNATIONAL FILING DATE 

November 18, 2005 
PRIORITY DATE CLAIMED 

November 19, 2004 

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

APPLICANT(S) FOR DO/EO/US 

Xiaoming SHE 
.Jifeng LI 

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. 181 This is a FIRST submission of items concerning a submission under 35 U.S.C. 371. 

2. D This ls a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371. 

3. ~ This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must include items (5), (6), 
(9) and (25) indicated below. 

4. D The US has been elected (Article 31). 

5. ~ A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. D is attached hereto (required only if not communicated by the International Bureau). 

b. 181 has been communicated by the International Bureau. 

c. D is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. 181 An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. 181 is attached hereto. 

b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. D are attached hereto (required only if not communicated by the International Bureau). 

b. D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. 181 An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)}. 

10. D An English language translation of the annexes to the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

11. D A copy of the International Preliminary Examination Report (PCT/IPEA/409). 

12. D A copy of the International Search Report (PCT/ISA/210). 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Items 13 to 23 below concern document(s) or information included: 

D 

D 

D 

D 

181 
D 

D 

D 

D 

D 

D 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

An Application Data Sheet under 37 CFR 1. 76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825. 

A second copy of the published International Application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the International Application under 35 U.S.C. 154(d)(4). 
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PT0-1390 (Rev. 09-2006) 
Approved for use through 3/31/2007. 0MB 0651-0021 

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 0MB control number 

U.S. APPLICATION NO (if known, see 37 CFR 1.5) 

I INTERNATIONAL APPLICATION NO. I ATTORNEY'S DOCKET NUMBER 

PCT I JP2005/021246 L9289.07161 

24. Other items or information: 

PCT/R0/101 

The following fees have been submitted: CALCULATIONS PTO USE 

25. igJ Basic national fee (37 CFR 1.492(a)) ............................. $300 $ $300.00 I 
I 

26. igJ Examination fee (37 CFR 1.492(c)) I 
If the written opinion prepared by ISA/US or the international preliminary examination report $ $200.00 
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article $0 
All other situations ................................................... $200 

27. igJ Search fee (37 CFR 1.492(b)) 
If the written opinion of the ISA/US or the International preliminary examination report prepared 

by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ... $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO $ $400.00 

as an International Searching Authority .............................. $100 
International Search Report prepared by an ISA other than the US and provided to the Office or 

previously communicated to the US by the IB ......................... $400 
All other situations ................................................... $500 

TOT AL OF 25, 26 and 27 = $ $900.00 

D Additional fee for specification and drawings filed in paper over 100 sheets (excluding 
sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or 
computer program listing in an electronic medium) (37 CFR 1.4920)). 
The fee is $250 for each additional 50 sheets of paper or fraction thereof. 

Total Sheets Extra Sheets Number of each additional 50 or RATE 
fraction thereof (round up to a whole 

- 100 = 0 /50 = 0 X $250.00 $ $0.00 

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or $ 
I 

declaration after the date of commencement of the national staoe (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 12 - 20 = 0 X $50.00 $ $0.00 

Independent claims 3 - 3= 0 X $200.00 $ $0.00 

MULTIPLE DEPENDENT CLAIMS (if applicable) D + $360.00 $ 0 

TOTAL OF ABOVE CALCULATIONS= $ $900.00 j 

D Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by $ $0.00 1/2. 

SUBTOTAL= $ $900.00 
Processing fee of $130.00 for furnishing the English translation later than 30 months from 

$ $0.00 the earliest claimed priority date (37 CFR 1.492(i)). 

TOTAL NATIONAL FEE = $ $900.00 

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be 
$ $0.00 accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + 

TOTAL FEES ENCLOSED = $ $900.00 

Amount to be $ 

Amount to be 
$ 
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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 0MB control number. 

a. D A check in the amount of$ to cover the above fees is enclosed. 
--------

b. O Please charge my Deposit Account No. in the amount of$ to cover the above fees. 
------- --------

A duplicate copy of this sheet is enclosed. 

c. [ZI The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 
to Deposit Account No. 19-4375 . A duplicate copy of this sheet is enclosed. 

d. 0 Fees are to be charged to a credit card. 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 PT0-2038. The 
PT0-2038 should only be mailed or faxed to the USPTO. However, when paying the basic national fee, the PT0-2038 
may NOT be faxed to the US PTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PT0-2038 form as a PDF along with your EFS-Web submission. 
Please 
be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been me~tition to revive (37 CFR 1.137(a) or {b)} 
must be filed and granted to restore the International Application to pendin!ef statu,. ( ~~ 

SEND ALL CORRESPONDENCE TO: )-~, Li\(\~~ 
James E. Ledbetter S~URE 

STEVENS, DA VIS, MILLER & MOSHER, LLP James E. Ledbetter 
1615 L. STREET, NW, SUITE 850 
WASHINGTON, DC 20036 NAME 

28,732 
REGISTRATION NUMBER 

May 17, 2007 
DATE 
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PTO/SB/14 (08-05) 
Approved for use through 07/31/2006. 0MB 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 0MB control number. 

Attorney Docket Number L9289.07161 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet 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.) 

A r ,DD 1can t I f f n orma 10n: 
Aoolicant 1 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Xiaoming SHE 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City BEIJING Country Of Residencei I CN 

Citizenship under 37 CFR 1.41(b) i CN 

Mailing Address of Applicant: 

Address 1 c/o Panasonic R&D Center Co., Ltd. 

Address 2 18th Fl., No27 Zhongguancun St., Haidian District 

City I BEIJING I State/Province I 
Postal Code 100080 I Countryi I CN 

Annlicant2 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name 

Jifeng LI 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City KANAGAWA Country Of Residencei I JP 

Citizenship under 37 CFR 1.41(b) i JP 

Mailing Address of Applicant: 

Address 1 c/o Panasonic Mobile Communications Co., Ltd. 

Address 2 600, Saedo-cho, Tsuzuki-ku, Yokohama-shi 

City I KANAGAWA I State/Province I 
Postal Code 224-8539 I Countryi I JP 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I 

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

D An Address is being provided for the correspondence Information of this application. 

EFS Web 2.0 

Add I 

Suffix 
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Attorney Docket Number L9289.07161 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

Customer Number 52989 

Email Address ledbetter@stevensdavis.com I Add Email !Remove Email! 

Application Information: 

Title of the Invention COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

Attorney Docket Number L9289.07161 I Small Entity Status Claimed D 
Application Type Nonprovisional 

Subject Matter Utility 

Suggested Class (if any) I Sub Class (if any)I 

Suggested Technology Center (if any) 

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

Publication Information: 

[gJ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S.C. 122(b) 

D 
and certify that the invention disclosed in the attached application has not been and will not be the subject of an 
application filed in another country, or under a multilateral 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). 
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 Select One: ® Customer Number I O US Patent Practitioner 10 US Representative (37 CFR 11.9) 

Customer Number 52989 

Domestic Priority Information: 
This section allows for the applicant to claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c). 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(a)(2) or CFR 1.78(a) 
(4), and need not otherwise be made part of the specification. 

Prior Application Status ! Remove ! 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

a 371 of international PCT/JP2005/021246 2005-11-18 

Additional Domestic Priority Data may be generated within this form by selecting I Add I the Add button. 

Foreign Priority Information: 
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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 0MB control number. 

Attorney Docket Number L9289.07161 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND COMMUNICATION METHOD 

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. 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(a). 

I Remove I 

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 

200410094967. 7 JP 2004-11-19 C!) Yes 0 No 

Additional Foreign Priority Data may be generated within this form by selecting the I Add I Add button. 

Assignee Information: 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 
of the CFR to have an assignment recorded in the Office. 

Assionee 1 I Remove I 
If the Assignee is an Organization check here. ~ 
Organization Name I MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 

Mailing Address Information: 

Address 1 1006, OAZ.A KADOMA, KADOMA-SHI 

Address 2 

City OSAKA State/Province 

Country ii JP Postal Code 571-8501 

Phone Number Fax Number 

Email Address 

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

Signature: 
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 
CFR 1.4(d) for the form of the signature. 

Signature James/Edward/Ledbetter Date (YYYY-MM-DD) 2007-05-17 

First Name James I Last Name I Ledbetter Registration Number 28732 

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 35 U.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 USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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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DESCRIPTION 

COMMUNICATION APPARATUS, COMMUNICATION SYSTEM, AND 

COMMUNICATION METHOD 

Technical Field 

[0001] The pre s en t i n vent ion re 1 ate s to a co mm uni cat i on 

apparatus, communication system, and communication 

method, and particularly relates to a comm uni cation 

10 a pp a rat us , co mm uni cat i on s y s t em and co mm uni cat ion method 

carrying out adaptive modulation and coding in adaptive 

t ran s mi s s i on t e ch no 1 o g y i n s u b ca r r i e r co mm uni cat i on 

systems--that is, in wireless communication orthogonal 

frequency division multiplexing (OFDM) system. 

15 

Background Art 

[0002] OFDM technology 

implementing high-speed 

OFDM technology theory is 

is mainstream technology for 

wireless data transmission. 

transmitting high-speed data 

20 using a large number of subcarriers that are orthogonal, 

and data rates of the subcarriers are relatively low. 

Compared to a typical frequency division multiplexing 

system, orthogonality of a subcarrier in OFDM improves 

spectral efficiency of the system. In OFDM, the whole 

25 signal bandwidth is divided into a plurality of narrow 

subcarrier frequency bandwidths, and flat fading occurs 

when the subcarrier bandwidths are smaller than the 
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channel bandwidth. In this way, compared to the 

monocarrier system, flat fading in OFDM can be implemented 

in a more straightforward manner. Currently, OFDM 

technology is successfully applied to asynchronous 

5 digital subscriber lines (ADSL), digital television 

broadcasts (DVB) and wireless ATM (WATM) systems. 

[0003] In order to improve a spectrum utilization rate 

in wireless 

utilization 

systems, adaptive and high 

rate-transmission technology 

spectrum 

has been 

10 requested for high-speed wireless data transmission for 

fading channels. In fading channels, compared to fixed 

coding modulation, adaptive modulation/coding 

technology is capable of effectively improving a 

throughput and an error rate {BER) of a system. Here, 

15 the throughput referred to is the spectrum utilization 

rate of the system--that is, the amount of information 

transmitted within a unit spectrum bandwidth and a unit 

time. The basic concept of AMC technology is adaptively 

changing one or more types of transmission power, symbol 

20 transmission rate, coordinate size, coding rate and 

coding mechanism based on channel characteristics at the 

current point and, when channel conditions are good, 

transmitting a large amount of information to increase 

spectrum utilization rate, and, when channel conditions 

25 are poor, transmitting a small amount of information to 

ensure a certain receiving BER request. 

[0004] Before introducing an AMC method in OFDM, first, 

IPR2018-1581 
HTC EX1002, Page 445



5 

2F05271-PCT 3 

channel characteristics in OFDM transmission will be 

introduced briefly. 

[0005] FIG.l shows an example of OFDM channel 

characteristics. 

[0006) Here, two horizontal axes respectively indicate 

OFDM symbols on the time domain and subcarrier numbers 

on the frequency domain, and the vertical axis indicates 

channel gains corresponding to OFDM symbols and 

subcarriers. OFDM channels fluctuates in both time 

10 domain and frequency domain as a result of time domain 

15 

20 

spreading and time domain spreading of channels in 

transmission. 

[0007] As described above, the concept of AMC is to change 

modulation and coding parameters in transmission based 

on channel characteristics at this current time. W '+-"h l L. H 

OFDM, adaptivity in this case refers to adaptivity at 

two domains of time domain and frequency domain. 

Currently, as an adaptive configuration, AMC in OFDM is 

divided into two, AMC based on subcarriers and AMC based 

on subbands. The AMC based on subcarriers referred to 

here refers to carrying out transmission using a 

modulation method and a coding method that are different 

per OFDM subcarrier taking each subcarrier as a minimum 

unit of adaptivity. However, AMC based on subcarriers 

25 is very difficult to be implemented, and, in addition, 

has the problem that feedback overhead is too large. 

Typically, it is difficult to implement an AMC method 
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based on subcarriers in an actual system. As another 

adaptive configuration in OFDM, a subband configuration 

using independent coding, namely, a subband adaptive 

method of the related art is, relatively, typically used. 

[0008] FIG. 2 shows subband adaptive modulation and 

coding of the related art. 

[0009] In this configuration, all of the subcarriers on 

the OFDM frequency domain are divided into several 

subbands. Here, a subband indicates a subcarrier group 

10 comprised of subcarriers in neighboring positions on the 

frequency domain. For example, in FIG. 2, the total number 

of subbands is N. One modulation coding block is then 

formed by the same subbands at several (in the case of 

15 

FIG.2, M) neighboring OFDM symbols. 

adaptivity of the related art of FIG.2, 

In subband 

the modulation 

coding blocks carry out estimation of coding modulation 

parameters based on the channel characteristics and carry 

out independent coding. The numbers within the coding 

modulation blocks of FIG.2 denote the classification 

20 coding modulation parameters of encoded modulation blocks 

belong to. 

25 

[0010] Typically, coding modulation parameters 

corresponding to classifications for the coding 

modulation parameters are decided in initial stages of 

a system. For example, the relationships between a 

classification, coding parameter, and 

parameter are shown in Table las an example. 

modulation 

The present 
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invention is by no means limited to Table 1. 

[0011] 

[Table 1] 

Classification 

0 
1 
2 
3 
4 
5 
6 

Coding parameter 

Not transmitted 
1/2Turbo 
1/2Turbo 
3/4Turbo 
2/3Turbo 
3/4Turbo 
2/3Turbo 

Modulation 
parameter 

Not transmitted 
BPSK 
QPSK 

I QPSK 
8PSK 

16QAM 
64QAM 

[ 0012 J Next, a block view implementing a subband adaptive 

5 method of the related art is shown in OFDM in FIG.3. 

10 

[0013] FIG.3A and FIG.3B are block views showing an 

OFDM-AMC system combining OFDM and AMC of the related 

art. 

[0014] When co mm uni cat i on be tween a co mm u n i cat i on 

apparatus of FIG.3A (transmission side) and 

communication apparatus of FIG.3B (receiving side) is 

assumed to be carried out, typical examples are given 

by a base station (AP) of FIG.3A and a mobile terminal 

(UE) of FIG.3B. Further, assume that an AMC mechanism 

15 is used in transmission from FIG.3A to FIG.3B. 

[0015] On the transmission side of FIG.3A, information 

bits to be transmitted first pass through adaptive 

modulation/coding section 301. The output serial 

modulation symbols then pass through serial/parallel 

20 converter (S/P) 302 and inverse fast Fourier transformer 

(IFFT) 303 so that symbols in the frequency band are 

converted to the time domain. The symbols then pass 

IPR2018-1581 
HTC EX1002, Page 448



2F05271-PCT 6 

through parallel/serial converter (P/S) 304 and have 

guard intervals inserted by guard interval insertion 

section 305. The bits are then transmitted via antenna 

306. On the receiving side in FIG.3B, after receiving 

5 transmission signals transmitted from the transmission 

side via receiving antenna 316, guard interval removing 

section 315 removes the guard intervals inserted on the 

transmission side. Further, the signal then passes 

through serial/parallel converter (S/P) 314 and fast 

10 Fourier transformer (FFT) 313 to be converted from time 

domain to frequency domain symbols. The signals are then 

subjected to parallel/serial conversion processing by 

parallel/serial converter (P/S) 312 and are finally 

outputted by adaptive demodulating/decoding section 311 

15 to obtain received data. 

20 

25 

[0016] Adaptive transmission from the transmission side 

of FIG. 3A to the receiving side of FIG. 3B is implemented 

mainly by adaptive modulation/coding section 301 on the 

transmission side and adaptive demodulating/decoding 

section 311 on the receiving side. As described above, 

the meaning of adaptive modulation and coding is to 

adaptively adjust modulation and coding parameters on 

the transmission side based on channel characteristics 

at the current time and to carry out demodulation and 

decoding using parameters corresponding to the 

transmission side on the receiving side. In a typical 

system, adaptive parameters required by adaptive 
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demodulating/decoding section 311 depend on feedback from 

the receiving side. Before transmitting each data block, 

the receiving side always first estimates transmission 

channel from the transmission side to the receiving side 

5 at the current time by channel estimating section 319, 

and obtains channel characteristics of the subcarriers 

of the OFDM. Based on these channel characteristics, the 

receiving side then decides modulation and coding 

parameters used for the OFDM subbands in the case of 

10 transmitting data from the transmission side at the 

current point by parameter selecting section 318. 

Parameters for adaptive modulation and coding at the 

subbands obtained by parameter selecting section 318 have 

15 

two uses. 

[0017] The first use is the use as a parameter for 

modulation and coding at each OFDM subband when the 

transmission side transmits data at the current time. 

After selecting modulation and coding parameters of the 

OFDM subbands, subband AMC parameter selecting section 

20 318 on the receiving side then transmits these parameters 

back to the transmission side via a feedback path of 

receiving side parameter transmitting section 320, 

antenna 316 on the receiving side, antenna 306 on the 

transmission side, and parameter receiving/extracting 

25 section 307 on the transmission side. After extracting 

these parameters, the transmission side controls adaptive 

modulation/coding section 301 using AMC control section 
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308. 

[0018] The second use is the use as a parameter when the 

receiving side carries out demodulation and decoding. 

In AMC transmission, the receiving side is able to obtain 

5 accurate information bits for the first time by carrying 

out demodulation and decoding of received data based on 

modulation and coding parameters that are always the same 

as in the transmitting side. Subband AMC parameter 

selecting section 318 obtains and then transmits AMC 

10 parameters to adaptive demodulating/decoding section 317, 

15 

and adaptive demodulating/decoding section 317 

temporarily saves the AMC parameter. The AMC parameter 

needs to be used in control of adaptive 

demodulating/decoding section 311 on the receiving side. 

[0019] In FIG.4A and FIG.4B, module 309 of FIG.3A and 

module 321 of FIG.3B are segmented to describe a method 

for employing subband AMC in OFDM of the related art in 

a clearer manner. 

[0020] FIG. 4A and FIG. 4B show configurations for 

20 implementing subband adaptive modulation/coding of the 

related art. 

25 

[0021] On the transmission side of FIG.3A, adaptive 

modulating/coding section 301 is comprised of adaptive 

coding section 401, interleave section 402, and adaptive 

modulation section 403. Data outputted from adaptive 

modulating/ coding section 301 is transmitted to inverse 

fast Fourier transformer (IFFT) 303 via serial/parallel 
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converter (S/P) 302. Transmission side AMC control 

section 308 controls adaptive modulating/coding section 

301 based on modulation and coding parameters for the 

subbands obtained from parameter receiving/extracting 

section 307 of FIG.3A. In subband adaptivity of the 

related art, coding modulation is out 

independently for the OFDM subbands. 

carried 

Namely, all 

subbands have respective independent modulation and 

coding parameters. AMC control section 308 controls 

10 adaptive modulating/coding section 301 using the obtained 

coding parameters C and modulation parameters M for the 

subbands. Further, AMC control section 308 obtains the 

number of information bits transmitted at the subbands 

based on the coding parameters C and modulation parameters 

15 M, generates a corresponding interleave matrix IT as a 

result, and controls interleave section 402 of adaptive 

modulating/coding section 301. On the transmission side, 

after AMC, a serial data stream 404 is obtained. This 

contains data transmitted in the order of subband 1, 2, 

20 ... N, with modulation and coding methods of (C 1 , Mi), (C 2 , 

25 

M2 ), ... , (CN, MN), respectively. After this, this data 

is subjected to serial/parallel conversion and is then 

sequentially mapped to subbands corresponding to OFDM 

and is transmitted. 

[0022] All of the AMC parameters necessary in 

transmission of the data blocks on the transmission side 

are fed back from the receiving side. Namely, before the 
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transmission side transmits the data blocks, the 

receiving side first needs to select AMC parameters for 

use in the data blocks that the transmission side transmits. 

In the procedure where the receiving side selects 

5 parameters first, channel estimation is carried out using 

the received signal. A method based on a pilot or blind 

channel estimation etc. may be given as a method of channel 

estimation. After this, channel estimation section 319 

transmits channel characteristics of the obtained OFDM 

10 subcarriers to subband AMC parameter selecting section 

15 

20 

318. Subband AMC parameter selecting section 318 first 

carries out analysis of the performance of the subbands 

in OFDM in this way, and selects AMC parameters appropriate 

for the respective subbands from the selected set of AMC 

parameters. AMC parameters obtained in this way are then 

transmitted back to the transmission side via a feedback 

channel, and are used in actual adaptive modulation and 

coding operations when the transmission side carries out 

transmission, and 

demodulating/decoding 

also 

control 

used 

section 

at adaptive 

409 on the 

receiving side. At the same time, taking time delay into 

consideration, parameter storing section 410 is necessary 

for storing parameters obtained at the current time. 

Adaptive demodulating/decoding section 311 on the 

25 receiving side is comprised of adaptive decoding section 

408, deinterleaving section 407 and adaptive decoding 

section 406. 
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[0023] Compared to subcarrier adaptivity, the adaptive 

method using independent coding of subbands of the related 

art shown in FIG. 3A to FIG. 4B is able to effectively reduce 

the difficulty of implementation of adaptivity and is 

5 able to effectively reduce feedback overhead of the system. 

10 

However, even in this kind of method, there is the drawback 

that it is not possible to effectively utilize diversity 

performance between the subbands. 

[0024] Diversity is an important method for improving 

wireless transmission quality. The diversity referred 

to here is generally described as technology where the 

transmitting side increases redundancy of information 

using a certain resource and modifies or attenuates 

redundant information on both of the receiving side and 

15 the transmission side independently as much as possible, 

and, the receiving side utilizes and synthesizes the 

information in a collective manner, thereby obtaining 

a certain system gain. To summarize, this is technology 

where transmission is carried out simultaneously by 

20 utilizing a plurality of paths, and deficiencies in 

certain paths on the receiving side is compensated for 

by other paths. 

[0025] In addition to the foundation of an independent 

coding method using subbands in OFDM adaptive modulation 

25 and coding of the related art, the present application 

is to obtain a patent for a method for combining subbands 

using a certain method, assuming the subbands as a subband 
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group, then carrying out joint coding for subband groups. 

With AMC methods of the related art, a parameter is s e 1 ected 

and coding is carried out for each subband independently, 

and, the method of the present application therefore seems 

5 to run counter to the concept of AMC of the related art 

in appearance. However, this method adopts diversity 

between subbands and is therefore able to obtain a larger 

coding gain. Further, if selection of modulation coding 

parameters is carried out within subband groups using 

10 the method proposed here, loss in transmission throughput 

is not generated compared with the method of the related 

art. By combining both, the method for which the present 

application seek a patent promotes improvement of 

adaptive transmission performance in OFDM. 

15 

Disclosure of the Invention 

Problems to be Solved by the Invention 

[0026] The object of the present invention is therefore 

to provide communication apparatus, a communication 

2 0 s y s t em and a co mm uni cat ion method cap ab l e o f inc re as i n g 

spectrum utilization rate of a system and particularly 

increasing spectrum utilization rate based on high-speed 

fading and channel estimation error, reducing the degree 

of difficulty of adaptivity, and reducing the feedback 

25 overhead compared with subband adaptive methods of the 

related art by combining all of the subbands on a frequency 

domain of a subcarrier communication system based on a 
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fixed rule to as to give several subband groups, and then 

selecting modulation and coding parameters for use during 

joint coding with respect to each subband group. 

5 Means for Solving the Problem 

[0027] A communication apparatus of the present 

invention adopts a configuration having: a channel 

estimating section that carries out channel estimation 

per subband; a parameter deciding section that decides 

10 modulation parameters and coding parameters per subband 

group comprised of a plurality of subbands based on the 

channel estimation result; a parameter information 

transmission section that transmits to a communicating 

party, parameter information that is information for the 

15 modulation parameters and the coding parameters decided 

at the parameter deciding section; a receiving section 

that receives a received signal containing data modulated 

and encoded per subband group at a communicating party 

using the modulation parameters and coding parameters 

20 of the parameter information transmitted at the parameter 

information transmission section; and a data obtaining 

section that demodulates and decodes the received signal 

received at the receiving section per subband group using 

the modulation parameters and coding parameters decided 

25 at the parameter deciding section and obtains the data 

contained in the received signal. 

[0028] A co mm uni cat ion s y s t em o f the pre s en t invent i on 

IPR2018-1581 
HTC EX1002, Page 456



2F05271-PCT 14 

is a communication sys tern having a base station apparatus 

transmitting modulated and encoded data and a 

co mm uni ca t i on t e rm i n a 1 a pp a rat u s re c e iv in g the d at a , and 

adopting a configuration having :the communication 

5 terminal apparatus comprising: a channel estimating 

section that carries out channel estimation per subband; 

a parameter deciding section that decides modulation 

parameters and coding parameters per subband group 

comprised of a plurality of subbands based on channel 

10 estimation results; a parameter information transmission 

section that transmits parameter information that is 

information for the modulation parameters and the coding 

parameters decided at the parameter deciding section; 

a receiving section that receives a received signal 

15 containing data modulated and encoded per subband group 

at the base station apparatus using parameters of 

parameter information transmitted at the parameter 

information transmission section; and a data extracting 

section that modulates and decodes a received signal 

20 received at the receiving section per subband group using 

the modulation parameters and the coding parameters of 

the parameter information and extracts the data contained 

in the received signal, and, in this system, the base 

station apparatus comprises an adaptive 

25 modulating/coding section that modulates and encodes data 

in accordance with the modulation parameters and coding 

parameters of the parameter information transmitted by 
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the transmission section; and a data transmission section 

that transmits data modulated and encoded at the adaptive 

modulating/coding section. 

[0029] A communication method of the present invention 

5 having the steps of: carrying out channel estimation per 

subband; deciding modulation parameters and coding 

parameters per subband group comprised of a plurality 

of subbands based on the channel estimation results; at 

a communication terminal apparatus, transmitting 

10 parameter information that is information for the decided 

modulation parameters and coding parameters; at a base 

station apparatus, receiving the parameter information 

transmitted by the communication terminal apparatus; 

modulating and coding data in accordance with the 

15 modulation parameters and the coding parameters of the 

received parameter information; at the base station 

apparatus, transmiting the modulated and encoded data; 

at the communication terminal apparatus, receiving a 

received signal containing the data transmitted by the 

20 base station apparatus; and modulating and decoding the 

received signal per subband group using the modulation 

parameters and the coding parameters of the parameter 

information, and extracting data contained in the 

received signal. 

25 

Brief Description of the Drawings 

[0030] 
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FIG.1 shows an example of OFDM channel 

characteristics; 

FIG.2 shows adaptive modulation and coding of the 

related art; 

FIG. 3A is a block view showing a configuration for 

the t ransrni s s ion side of an OFDM-AMC sys tern of the related 

art; 

FIG.3B is a block view showing a configuration for 

the receiving side of an OFDM-AMC system of the related 

10 art; 

FIG. 4A shows a module containing an adaptive 

modulating/coding section on a transmission side of the 

related art; 

FIG. 4B shows a module containing an adaptive 

15 demodulating/decoding section on a receiving side of the 

related art; 

20 

FIG. 5A is a block view showing a configuration for 

the transmission side of an OFDM-AMC system of an 

embodiment of the present invention; 

FIG.SB is a block view showing a configuration for 

the receiving side of an OFDM-AMC sys tern of an embodiment 

of the present invention; 

FIG. 6A shows a module containing an adaptive 

modulating/coding section on a transmission side of an 

25 embodiment of the present invention; 

FIG. 6B shows a module containing an adaptive 

demodulating/decoding section on a receiving side of an 
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embodiment of the present invention; 

FIG. 7 shows an adaptive modulation and coding method 

of an embodiment of the present invention; 

FIG.8 shows an example of a subband group of an 

5 embodiment of the present invention; 

FIG.9 shows another example of a subband group of 

an embodiment of the present invention; 

FIG.10 shows yet another example of a subband group 

of an embodiment of the present invention; 

10 FIG.11 shows the comparison results of performance 

of adaptive modulation and coding of an embodiment of 

the present invention and adaptive modulation and coding 

of the related art; and 

FIG.12 shows other comparison results of performance 

15 of adaptive modulation and coding of an embodiment of 

the present invention and adaptive modulation and coding 

of the related art. 

20 

Best Mode for Carrying Out the Invention 

[0031] (Embodiment) 

An embodiment of the present invention will be 

described in detail below using the drawings. To 

accurately describe the present invention, an example 

of an OFDM system will be described here. The adaptive 

25 modulation method and coding method of the present 

invention can be applied to every other subcarrier 

communication systems carrying out communication using 
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subcarriers. 

[0032] The present invention is to provide subband groups 

by combining subbands using a certain scheme and perform 

joint coding, 

modulation of 

on the basis that independent coding and 

is used in OFDM adaptive subbands 

modulation/coding of the related art. Further, the 

invention proposes various methods for putting subbands 

into subband groups, and proposes methods for selecting 

modulation and coding parameters used in joint coding 

within subbands. These will be described later. 

[0033] FIG.SA and FIG.SB show OFDM-AMC system 

configurations implementing the method of the present 

invention. 

[0034] To more accurately describe the present invention, 

15 known configurations in the related art as shown in FIG .1 

to FIG. 4B are assigned the same codes and their description 

will be omitted, and only a configuration for which the 

present invention and the related art are different from 

each other will be described. 

20 [0035] Compared to the OFDM-AMC system configuration of 

the related art shown in FIG.3A and FIG.3B, the system 

to which OFDM-AMC of the present invention is applied 

has differences below. 

[0036] Subband group AMC parameter selection section 504 

25 that is a parameter deciding section contained in module 

505 shown in FIG. SB selects AMC parameters for the subband 

group, and subband AMC parameter selection section 316 
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contained in module 321 of FIG. 3B selects AMC parameters 

for the subbands. This is because in the OFDM-SMC system 

of the present invention, the adaptive modulation and 

coding units are subband groups whereas in the OFDM-AMC 

5 system of the related art the units of the subband adaptive 

modulation and coding are subbands. With The present 

invention, all of the subbands in the frequency domain 

in OFDM are made into several subband groups using 

combination patterns, and adaptive modulation and coding 

10 then are performed on the subband groups. Further, with 

the OFDM-AMC system of the present invention, AMC 

parameters relating to subband groups as parameter 

information that is information for modulation parameters 

and coding parameters, are transmitted in a feedback route 

15 of a series in the order of parameter transmitting section 

320, receiving side antenna 316, transmission side 

antenna 306 and transmission side parameter 

receiving/extracting section 307, rather than the AMC 

parameters relating to subbands as in the OFDM-AMC system 

20 of the related art shown in FIG.3. 

[0037] Further, on the transmission side, AMC control 

section 308 shown in FIG.3A replaces with adaptive 

transmission control section 501. In the technology of 

the present invention, the transmission side carries out 

25 adaptive modulation and coding on subband groups in OFDM, 

and the subband groups are formed by combining the OFDM 

subbands based on combination patterns. Adaptive 
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transmission control section 501 has to control AMC for 

subband groups within adaptive modulation/coding section 

301, and also has to control serial/parallel converter 

(S/P) 302 after adaptive modulation and coding so as to 

5 perform mapping information bits transmitted for the 

subband groups to corresponding subbands within OFDM 

after coding and modulation and transmission. 

10 

[0038] Further, on the receiving side, adaptive 

modulating/control section 317 as shown in FIG.3B is 

replaced with receiving control section 503. Adaptive 

receiving control section 503 has to control adaptive 

demodulating/decoding section 311 that is the data 

obtaining section, also controls parallel/serial 

converter (P/S) 312 that is prior to adaptive demodulation 

15 and decoding, synthesizes received symbols within the 

same subband group, and carries out demodulation and 

decoding. 

20 

25 

[0039] Module 502 of FIG.SA and module 505 of FIG.SB are 

segmented and shown in FIG.6A and FIG.6B. 

[0040] FIG. 6A and FIG. 6B show configurations for 

implementing a method proposed by the present invention. 

[0041] On the transmission side, a point of distinction 

with subband adaptivity of the related art shown in FIG. 4A 

is that the units for adaptive modulation and coding are 

subband 

output 

groups 

603 of 

rather 

adaptive 

than subbands. In 

modulating/coding 

this event, 

section 301 

contains transmission data in the order of subband groups 
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1, 2, ...... K, where the modulation methods and coding methods 

are (C1, M1), (C2, M2), ...... , (CK, MK), where K is the total 

number of subband groups divided within OFDM. Further, 

the transmission side has to control the AMC operation, 

5 and, in addition, control serial/parallel conversion at 

serial/parallel ( s / p) section 302 based on subband 

combination patterns stored in combination pattern 

storage section 601. By this means, the transmission side 

maps and transmits information bits transmitted using 

10 the subband groups to corresponding subbands within OFDM 

after coding and modulation. 

15 

20 

[0042] On the receiving side, differences with subband 

adaptivity of the related art shown in FIG.4B is that 

the unit of adaptive demodulation and coding is a subband 

group rather than a subband. Further, the receiving side 

has to control adaptive demodulation and decoding, and, 

in addition, control parallel/serial conversion at 

parallel/serial converter (P/S) section 312 based on 

subband combination patterns stored in combination 

pattern storage section 605. By this means, the receiving 

side synthesizes receiving symbols within the same 

subband groups of the OFDM and carries out demodulation 

and decoding. Moreover, as shown in FIG. 6B, s ubband group 

AMC parameter selection section 504 is also different 

25 from FIG. 4B. In FIG. 6B, parameter selecting section 411 

selects and obtains parameters for the OFDM subbands, 

and parameter selecting section 606 of the subband group 
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then has to select adaptive parameters for the OFDM subband 

groups based on combination patterns stored in 

combination pattern storage section 607. 

[0043] FIG. 7 is a flowchart showing processing for 

5 implementing an adaptive coding method and modulation 

method of an embodiment of the present invention. 

Specifically, the processing for implementing the 

technology of the present invention is as described below. 

[0044] As the first stage, the receiving side decides 

10 adaptive modulation and coding parameters within the 

subband groups in the transmission side OFDM, and feeds 

the decided parameters back to the transmission side. 

This process includes estimating channels (step 901), 

selecting adaptive parameters forthe OFDM subbands (step 

15 902), selecting adaptive parameter for the OFDM subband 

groups (step 903), and feeding parameter back (step 921) 

on the receiving side. 

[0045] A typical existing method including, for example, 

channel estimation based on a pilot and blind channel 

20 estimation may be used for the channel estimation in step 

901. 

[0046] In the case of independent coding for the subbands 

in the related art, adaptive parameter selection for the 

OFDM subbands in step 902 indicates modulation and coding 

25 parameters used in carrying out adaptive transmissions 

at the OFDM subbands. This is independent coding, 

parameters within the subbands differ according to 
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differences in channel characteristics. 

[0047] In this operation, it is necessary to decide sets 

of adaptive parameters constituting selection candidates, 

like in the sets of parameters shown in Table 1 and Table 

5 2. After this, appropriate modulation and coding 

parameters are selected based on the channel 

characteristics at the subbands at the current time, and, 

at the same time, the number of corresponding transmission 

information bits is decided. Here, various methods may 

10 be used as existing methods for selecting parameters based 

on channel characteristics, including, for example, a 

method based on a minimums ignal to noise ratio of subbands, 

a method based on an average signal to noise ratio of 

subbands, a method based on capacity, or a method based 

15 on combinations of an average signal to noise ratio and 

other statistical characteristics. With this embodiment, 

an example of a method based on an average signal to noise 

ratio will be briefly described. 

[0048] The method based on an average signal to noise 

20 ratio decides signal to noise ratio threshold values 

{refer to Table 2) necessary for parameters for various 

types of modulation and coding using a method referred 

to as logical analysis or simulation. The throughput 

performance in this case, that is, spectrum utilization 

25 rate corresponding to parameters for various types of 

modulation and coding is, in terms of a numeric value, 

equal to the product of the coding rate and the number 
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of bits contained in the symbols. After this, an average 

signal to noise ratio is calculated for subcarriers inside 

the subbands. Finally, a modulation and coding parameter 

having a threshold value lower than the average signal 

5 to noise ratio and a maximum throughput performance are 

then selected as modulation and coding parameters at the 

10 

subbands. Table 2 shows the relationship of the coding 

parameters, modulation parameters, signal to noise ratio 

threshold values and throughput performance at the 

classifications. For example, when average signal to 

noise ratios within a subband are O, 2, 4, 6, and 8, 

according to the parameters shown in Table 2, the 

classifications corresponding to the selected modulation 

and coding parameters are 1, 1, 2, 3, and 4, respectively. 

15 The number of information bits assigned within the subband 

is decided in a manner corresponding to this (in terms 

of a numeric value, this is equal to the product of the 

total number of subcarriers within the subband and the 

throughput performance corresponding to selected coding 

20 and modulation parameters). 

25 

[0049] 

[Table 2) 

Classification I 

I 

Coding Modulation 
parameter parameter 

SNR Throughput 
threshold performance 
value (dB) (bps/Hz) 
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0 Not Not -= 0 
transmitted transmitted 

1 1/2Turbo BPSK -0.4 0.5 
2 1/2Turbo QPSK 2.2 1 
3 3/4Turbo QPSK 5.2 1.5 
4 2/3Turbo 8PSK 7.6 2 

5 3/4Turbo 16QAM 10.9 3 
6 2/3Turbo 64QAM 14.5 4 

[0050] Although modulation and coding are carried out 

independently per OFDM subband in adaptive methods of 

the related art, with the method of the present application, 

selection of adaptive parameters for the OFDM subband 

5 groups in step 903 is achieved by providing subband groups 

as the units of adaptive transmission rather than subbands. 

All of the subbands in an OFDM frequency domain are first 

taken to be several subband groups based on a certain 

combination method (or combination pattern). A method 

10 of combining neighboring subbands, a method of combining 

subbands spaced at intervals, a method of combining all 

of the subbands, or a method of combining in accordance 

with another rule may be given as methods of combining. 

The method of combining neighboring subbands, that is, 

15 the method of selecting a plurality of subbands 

neighboring on the frequency axis, is a method taking 

several subbands at neighboring positions to be one 

subband group, as shown in FIG. 8. FIG. 8 shows an example 

of combining neighboring subbands. Further, the subband 

20 group has a subband combination patterns, and a subband 

is formed from the same number of subcarriers at positions 

neighboring with respect to frequency within a specific 
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number of subcarrier modulation symbols. 

[0051] In FIG.8, N subbands on a frequency domain that 

have the same positions an the OFDM time domain are taken 

to be several subband groups. Here, subbands at positions 

5 neighboring with respect to frequency are taken to be 

one subband group. Namely, subbands at patterns with the 

same shading in the drawings belong to the same subband 

group. 

[0052] Further, the method of combining subbands spaced 

10 at intervals, that is, the method of selecting a plurality 

of subbands at predetermined intervals from subbands 

arranged on the frequency axis is a method of selecting 

several subbands spaced at intervals and take these 

subbands to be one subband group as shown in FIG. 9. FIG.9 

15 shows an example of combining subbands spaced at 

intervals. 

[0053] In FIG. 9, subbands spaced at intervals on the OFDM 

frequency domain are selected, synthesized, and taken 

to be one subband group. Namely, subbands at patterns 

20 with the same shading in the drawings belong to the same 

subband group. 

[0054) Further, the method of combining all of the 

subbands, namely, the method of selecting all of the 

subbands every predetermined time domain, as shown in 

25 FIG.10, is a method of synthesizing all of the subbands 

in the frequency domain into a single subband group. 

FIG.10 is an example of combining all of the subbands. 
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[0055] In FIG.10, all N subbands on the frequency domain 

that have the same positions on the OFDM time domain are 

synthesized and are taken to be one subband group. 

[0056] Further, with a method of combining using another 

5 rule, after the modulation and coding parameters of the 

subbands at the subband groups and the number of bits 

of assigned bits information are decided, the number of 

information bits and joint coding parameters assigned 

within a subband group are decided as follows. First, 

10 a modulation method where the sum of the number of 

information bits assigned within the subbands is obtained 

and the obtained number is taken to be the number of 

information bits assigned to the entire subband group. 

Next, the maximum modulation classifications within the 

15 subbands are made uniform in the subband groups and the 

20 

25 

result is used as a modulation scheme in modulation. Next, 

the coding rate is obtained from the number of information 

bits assigned within the subband group and the modulation 

method. 

[0057] In this process, it is assumed that, for example, 

there are four subbands A, B, C and D at one subband group, 

the number of subcarriers included at the subbands is 

512, and that the classifications of coding and modulation 

corresponding to the subbands are 0, l I 2 , and 3 

respectively. As a result, the number of information bits 

assigned within the subband groups of A, B, C and Dare 

512 x O = 0 for A, 512 x 0.5 = 256 for B, 512 x 1 512 
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for C, and 512 x 1.5 = 768 for D. Because of this, the 

total number of information bits within the subband group 

is O + 256 + 512 + 768 = 1536. The highest modulation 

classification is then selected for the subband groups 

5 of A, B, C and D (here, the modulation classification 

corresponding to subband Dis the highest), and 8PSK is 

taken to be a modulation parameter uniform over the whole 

of the subband group. Correspondingly, the coding rate 

used in coding in a uniform manner for the subband group 

10 is 1536/(512 X 3 X 4) 1/4. 

15 

[0058] The sum of the number of bits of transmission 

information at the four subbands of A, B, C and D obtained 

through estimation is then obtained and taken to be the 

number of information bits to be transmitted within the 

subband group. In this actual operation, weighting 

calculations may also be carried out on this numeric value. 

For example, considering the case where channel 

fluctuation is relatively early, the sum of the number 

of transmission information bits at the four subbands 

20 of A, B, C and Dis obtained, and weighting is then carried 

out using 0.9, thereby taking (0 + 256 + 512 + 768) x 

0.9 1382 to be the total number of information bits 

within the subband. 

[0059] The feedback of parameters in step 921 is 

25 transmitted back to the transmission side via a feedback 

channel after adaptive parameters for the OFDM subbands 

group are obtained on the receiving side, and an actual 
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operation is carried out on the transmission side based 

on this parameters. 

[0060] In a second stage, the transmission side assigns 

the number of information bits for transmission use 

5 corresponding to each subband group based on adaptive 

parameters within the OFDM subband group fed back from 

the receiving side, and carries out joint coding and 

modulation within the subband groups per corresponding 

parameter(step 911). For example, joint modulation and 

10 coding is carried out on the subband groups comprised 

of the four subbands of A, B, C and D based on the above 

assumptions, and, in this case, the modulation and coding 

parameters are 8PSK and 1/4 Turbo code. The modulated 

symbols are then assigned to corre spending OFDM subbands 

15 based on subband combination patterns and the result is 

transmitted (step 912). Specifically, this includes 

serial/parallel conversion at serial/parallel converter 

3 0 2 , inverse fast Fourier trans form at in v e rs e fast 

Fourier transform section 303, parallel/serial 

20 conversion at parallel/serial converter 304, and guard 

interval insertion at guard interval insertion section 

305. 

[0061] In the third stage, the receiving side first 

removes guard intervals at guard interval removing 

25 section 315, carries out parallel/serial conversion at 

serial/parallel converter 314, carries out fast Fourier 

conversion at fast Fourier converting section 313, and 
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carries out parallel/serial conversion at 

parallel/serial converter 312. The receiving side 

extracts data within the received OFDM subband groups 

based on the subband combination patterns by controlling 

5 parallel/serial converter 312 (step 904), and, after this, 

carries out adaptive demodulation and decoding on the 

subband groups using the adaptive parameters within the 

subband groups obtained in the first stage, and obtains 

original data to be transmitted finally(step 905). 

10 [0062] The present invention effectively improves 

spectrum utilization efficiency of a system and in 

particular spectrum utilization efficiency under 

high-speed fading and channel estimation error, and 

reduces the degree of difficulty in implementing 

15 adaptivity and feedback overhead by carrying out 

combination and joint coding on the OFDM subbands and 

effectively utilizing diversity performance between 

subbands. 

[0063] FIG.11 shows the comparison results of the 

20 performance of the method of the present invention and 

the method of the related art under different feedback 

delay times. 

[0064] FIG.12 shows the comparison results of the 

performance of the method of the present invention and 

25 the method of the related art under different channel 

estimation errors. 

[0065] Here, as a simulation, it is assumed that signal 
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bandwidth of the OFDM system is 10MHz, the total number 

of subcarriers is 1024, and subbands divided into 16 are 

provided, and each subband is over eight OFDM symbols 

on the time domain. Assume that a recursive system 

5 convolution (RSC) polynomial for the quantity of the Turbo 

code adopts (13, 11) ocT, fourth order recursion decoding, 

and a maximum after probability (MAP) algorithm. ARQ is 

adopted in the system. Assume that the channel model used 

in the simulation is an M.1225 mounted channel model A. 

10 For specific implementation, one subband uses an average 

signal to noise ratio parameter estimating method using 

15 

a method of combining the entire subband. Here, fctT and 

MSE in FIG.11 and FIG.12 denote the product of maximum 

Doppler frequency deviation and feedback time delays, 

and a channel estimation error, respectively. The method 

of the related art is as shown in FIG. 2. As is understood 

from the results of FIG .11 and FIG .12, the methods proposed 

by the present invention have a certain performance gain 

when compared to methods of the related art, regardless 

20 of whether this is an ideal case (fctT = O, no MSE), or 

whether there is high-speed fading (fctl: exists) or whether 

a channel estimation error exists (MSE exists). Further, 

in this case, if all 16 sixteen subbands are synthesized 

into a single subband group, the feedback overhead becomes 

25 1/16 of the original. 

[0066] As described above, the present invention has been 

described in line with preferred embodiments. However, 
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it is obvious for those skilled in the art that the present 

invention may be implemented with various modifications, 

replacements, and additions within the spirit and the 

scope of the present invention. The present invention 

5 is therefore by no means limited to the embodiments 

described above. 
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CLAIM 

1. A communication apparatus comprising: 

a channel estimating section that carries out 

channel estimation per subband; 

a parameter deciding section that decides modulation 

parameters and coding parameters per subband group 

comprised of a plurality of subbands based on the channel 

estimation result; 

a parameter information transmission section that 

10 t ran s mi t s t o a co mm uni cat in g pa rt y , pa ram et e r in f o rm at i on 

that is information for the modulation parameters and 

the coding parameters decided at the parameter deciding 

section; 

a receiving section that receives a received signal 

15 containing data modulated and encoded per subband group 

at a communicating party using the modulation parameters 

and coding parameters of the parameter information 

transmitted at the parameter information transmission 

section; and 

20 a data obtaining section that demodulates and 

decodes the received signal received at the receiving 

section per subband group using the modulation parameters 

and coding parameters decided at the parameter deciding 

section and obtains the data contained in the received 

25 signal. 

2 . The co mm uni ca t i on a pp a rat us o f cl a i m 1 , fur the r 
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comprising a pattern storage section that stores patterns 

for selecting subbands constituting the subband groups 

in advance, wherein the parameter deciding section 

decides the modulation parameters and the coding 

5 parameters per subband group comprised of the subbands 

selected based on the patterns stored in the pattern 

storage section. 

10 

15 

3. The comm uni cat ion apparatus of claim 2, where in the 

parameter deciding section decides the modulation 

parameters and the coding parameters per subband group 

constituted from the patterns for selecting a plurality 

of subbands neighboring on the frequency axis. 

4 . The co mm uni ca t ion a pp a rat us o f c l a i m 2 , w he re in the 

parameter deciding section decides the modulation 

parameters and the coding parameters per subband group 

constituted from the patterns for selecting the plurality 

of subbands at predetermined intervals from subbands 

20 arranged on the frequency axis. 

5 . The co mm u n i ca t i on a pp a rat us o f cl a i m 2 , w he re in the 

parameter deciding section decides the modulation 

parameters and the coding parameters per subband group 

25 constituted from the patterns selecting all subbands per 

predetermined time domain. 
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6 . The co mm uni cat ion a pp a rat us o f c 1 a i m 1 , w he re in the 

parameter deciding section finds the modulation 

parameters per subband within the subband group, and 

decides a modulation parameters with a highest 

5 classification within the found modulation parameters 

as the modulation parameters for the subband group. 

7 . The co mm u n i cat i on a pp a r a t us o f c 1 a i m 1 , w he r e in the 

parameter deciding section decides the coding parameters 

10 in such a manner that the number of information bits that 

are able to be assigned to all of the subbands within 

the subband group is assigned to the subband group. 

8. The communication apparatus of claim 1, wherein the 

15 parameter deciding section decides the coding parameters 

in such a manner that the number of information bits 

obtained by assigning a weight to the sum of the number 

of information bits that are able to be assigned to all 

of the subbands within the subband group, is assigned 

20 to the subband group. 

9 • A b a s e s ta t i on a pp a rat u s that a re a co mm uni cat in g 

party of the communication apparatus of claim 1, the base 

station apparatus comprising an adaptive 

25 modulating/coding section that modulates and encodes data 

in accordance with the modulation parameters and the 

coding parameters of the parameter information 
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transmitted by the transmission section, and a data 

transmission section that transmits the modulated and 

encoded data subjected to modulation and coding at the 

adaptive modulating/coding section. 

10. A communication system comprising a base station 

apparatus transmitting modulated and encoded data and 

a communication terminal apparatus receiving the data, 

the communication terminal apparatus comprising: 

a channel estimating section that carries out 

channel estimation per subband; 

a parameter deciding section that decides modulation 

parameters and coding parameters per subband group 

comprised of a plurality of subbands based on channel 

15 estimation results; 

20 

25 

a parameter information transmission section that 

transmits parameter information that is information for 

the modulation parameters and the coding parameters 

decided at the parameter deciding section; 

a receiving section that receives a received signal 

containing data modulated and encoded per subband group 

at the base station apparatus using parameters of 

parameter information transmitted at the parameter 

information transmission section; and 

a data extracting section that modulates and decodes 

a received signal received at the receiving section per 

subband group using the modulation parameters and the 
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coding parameters of the parameter information and 

extracts the data contained in the received signal, 

wherein the base station apparatus comprises an adaptive 

modulating/coding section that modulates and encodes data 

5 in accordance with the modulation parameters and coding 

parameters of the parameter information transmitted by 

the transmission section; and 

a data transmission section that transmits data 

modulated and encoded at the adaptive modulating/coding 

10 section. 

11. A communication method comprising the steps of: 

carrying out channel estimation per subband; 

deciding modulation parameters and coding 

15 parameters per subband group comprised of a plurality 

of subbands based on the channel estimation results; 

at a comm uni cat ion terminal apparatus, transmitting 

parameter information that is information for the decided 

modulation parameters and coding parameters; 

20 at a base station apparatus, receiving the parameter 

information transmitted by the communication terminal 

apparatus; 

modulating and coding data in accordance with the 

modulation parameters and the coding parameters of the 

25 received parameter information; 

at the base station apparatus, transmitting the 

modulated and encoded data; 
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at the communication terminal apparatus, receiving 

a received signal containing the data transmitted by the 

base station apparatus; and 

modulating and decoding the received signal per 

5 subband group using the modulation parameters and the 

coding parameters of the parameter information, and 

extracting data contained in the received signal. 

12. The co mm u n i cat i on me tho d o f cl a i m 11 , further 

10 comprising storing patterns for selecting subbands 

constituting the subband groups in advance, 

wherein the modulation parameters and the coding 

parameters are decided per subband group comprised of 

the selected subbands based on the stored patterns. 
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ABSTRACT 

A c o mm uni cat i on a pp a rat us cap ab 1 e o f improving the 

spectrum usage rate of a system, especially, the spectrum 

usage rate in connection with both a fast fading and a 

channel estimation error as compared with the 

conventional sub-band adaptive method, while reducing 

the degree of the difficulty in achieving the adaptation, 

and further reducing the feedback overhead. In this 

apparatus, a sub-band group AMC parameter selecting part 

10 (318) selects an AMC parameter of each sub-band. An 

adaptive reception control part (503) must control an 

adaptive demodulating/decoding part (311), while 

controlling a parallel/serial converter ( 312) in a stage 

preceding the adaptive demodulation and decoding 

15 processes, and combining received symbols in the same 

sub-band group for demodulation and decoding. 
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DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 

(a) IR Original (b) D Supplemental (c) D Substitute (d) 0 PCT (e) D Design 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated 
below next to my name; and I befieve that t am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: 

t 

Title of Invention: 

COMMUNICATION APPARATUS, COMMUNICATION SYS1EM, AND COMMUNICATION METHOD 

which is described and claimed in (if the following box is not checked, the specification of which is attached hereto): 

(f) D the attached specification, or 

(g) D the specification in the U.S. 
Application: 

(h) • the specification in the 
International Application: 

{Check h~rt! only for US nation.al entry under JS U.S.C. 371.) 

,or 

November 18, 2005, 

and with amendments (if applicable): 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment(s) referred to above. 

I acknowledge my duty to disclose to the U.S. Patent and Trademark Office all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign 
application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below, and have also identified below any foreign application for patent or 
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is 
claimed: 

(Forejgn Prioritv ln{ormalion/ 

COUNTRY APPLICATION NO. DATE OF FlLING PRIORITY 
CLAIM.ED 

CHINA 200410094967 .7 · November 19, 2004 ·Yes 
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o Additional foreign or international application numbers are listed oh a supplemental priority sheet attached hereto. 
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I hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application(s) 
listed below. 

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE 

! 

i 

o Additional U.S. provisional application numbers are listed on a supplementar priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of 
any PCT international application designating the United states of America, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States Code §112, l acknowledge the duty to disclose informaton material to 
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application. · 

(Domestic Prloriiy lnforma6on) 

APPLICATION NO. U.S. FILING DATE STATUS: PA TENTED, PENDING, ABANDONED 

o Additional U.S. or international application numbers are listed on a supplemental priority sheet attached hereto. 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the attorneys and agents associated with U.S. Patent and 
Trademark Office Customer Number identified bellow to prosecute this application and to transact all business ln the U.S. Patent 
and Trademark Office connected therewith, ,ind direct that all correspondence be addressed to that customer number. 

I hereby authorize the U.S. attorneys and agents associated with the customer number to accept and follow 
instructions from Matsushita Electric Industrial Co., Ltd., and any affiliated or subsidiary company thereof, received via their 
corporate representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent 
and Trademark Of-fice regarding this application without direct communication between the U.S. attorneys or agents and myself. 

Direct Correspondence to: 

CUSTOMER NUMBER 52989 

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

INVENTOR (s) 

I 

r 
Full Name of Sole or First I F!RSl' NAME LAST NAME· SlGNATURE DATE OF SIGNATURE 
Inventor I Xiaoming SHE KI 1?i,ifY!M 1)r '>k Ayn·l /0, ~ 7 I I 

Residence & Citizenship CITY, STATE or COUNTRY V 

l CITIZENSHIP 
Beijing, CHINA CHINA 

l Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

c/o Panasonic R&D Center China Co., Ltd. 

18th Floor, No27 Zhongguancun Street, Haidian District, Beijing 100080, P.R.China 

Full Name of FIRST NAME LAST NAME Sl~RE DATE OF SIGNATURE }-
Second Inventor Jifeng LI -s: xN t~(11<-v~ L. ~"' 
Residence & Citizenship CITY, STATE or COUNTRY \J I tlTIZENSHIP 

Kanagawa, JAPAN JAPAN 

I 
I 

Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE 

I 

c/o Panasonic Mobile Communications Co., ltd. 

600, Saedo-cho, Tsuzuki-ku, Yokoharna-shi, Kanagawa, Japan 224-8539 
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