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PTO/SB/14 (06-07) 
Approved for use through 06/30/2010. OMB 0651-0032 

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

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

I Attorney Docket Number I UT07-0022-USPO 
Application Data Sheet 37 CFR 1.76 I I 

Application Number 

Title of Invention 
I TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR FREQUENCY 

SPREADING CONTROL CHANNELS 

The application data sheet is part of the provisional or nonprovisional application for which ii 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 1cant I f n ormat1on: 
Annlicant 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 I Middle Name I Family Name I Suffix 

I Jin I Sam I KWAK I 
Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Military Service 

City I Gunpo I Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i I KR 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 

Address 2 I 533 Hogye-1dong, Dongan-gu, Anyang-si , Gyeonggi-do 

City I Anyang I State/Province I 
Postal Code I 431-080 I Countryi I KR 

Aoolicant2 I Remove I 
Applicant Authority (!>Inventor I Q Legal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix! Given Name I Middle Name I Family Name I Suffix 

I Yeong I Hyeon I KWON I 
Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Military Service 

City I Suwon I Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i I KR 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 

Address 2 I 533 Hogye-1dong, Dongan-gu, Anyang-si, Gyeonggi-do 

City I Anyang I State/Province I 
Postal Code I 431-080 I Countryi I KR 

Annlicant3 I Remove I 
Applicant Authority (!>Inventor I Q Legal Representative under 35 U.S.C. 117 I Q Party of Interest under 35 U.S.C. 118 

Prefix! Given Name I Middle Name I Family Name I Suffix 

I Seung I Hee I HAN I 
Residence Information (Select One) O US Residency ® Non US Residency 0 Active US Military Service 

City I Seoul I Country Of Residencei I KR 
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Residence Information (Select One) 0 US Residency (!) Non US Residency 0 Active US Military Service 

City I Anyang Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 

Address 2 I 533 Hogye-1dong, Dongan-gu, Anyang-si , Gyeonggi-do 

City I An yang I State/Province I 
Postal Code I 431 -080 I Countryi I KR 

Aoolicant 6 I Remove I 
Applicant Authority (!)Inventor I Q Legal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix! Given Name I Middle Name I Family Name I Suffix 

I Dong I Cheol I KIM I 
Residence Information (Select One) Q US Residency (!) Non US Residency 0 Active US Military Service 

City I Uiwang Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i KR 
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I Ki I Ho I NAM I 
Residence Information (Select One) 0 US Residency 0 Non US Residency 0 Active US Military Service 

City I Gunpo I Country Of Residencei I KR 
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Applicant Authority (!)Inventor I Q Legal Representative under 35 U.S.C. 117 I Q Party of Interest under 35 U.S.C. 118 

Prefix! Given Name I Middle Name I Family Name I Suffix 

I Sung I Gu I CHO I 
Residence Information (Select One) 0 US Residency 0 Non US Residency 0 Active US Military Service 

City I Gunpo I Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i I KR 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 
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City I An yang I State/Province I 
Postal Code I 431-080 I Countryi I KR 

Annlicant9 I Remove I 
Applicant Authority (!}Inventor I Q Legal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix! Given Name I Middle Name I Family Name I Suffix 

I Hong I Won I PARK I 
Residence Information (Select One) 0 US Residency 0 Non US Residency 0 Active US Military Service 

City I Gunpo I Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i I KR 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Application Number 
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I e 0 nven ion SPREADING CONTROL CHANNELS 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 

Address 2 I 533 Hogye-1dong, Dongan-gu, Anyang-si , Gyeonggi-do 

City I Anyang I State/Province I 
Postal Code I 431-080 I Countryi I KR 

Aoolicant 10 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 I Middle Name I Family Name I Suffix 

I Jae I Hoon I JUNG I 
Residence Information (Select One) Q US Residency 0 Non US Residency 0 Active US Military Service 

City I Daegu I Country Of Residencei I KR 

Citizenship under 37 CFR 1.41(b) i I KR 

Mailing Address of Applicant: 

Address 1 I LG ELECTRONICS INC. IP GROUP 

Address 2 I 533 Hogye-1dong, Dongan-gu, Anyang-si, Gyeonggi-do 

City I Anyang I State/Province I 
Postal Code I 431-080 I Countryi I KR 

All Inventors Must Be Listed - Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button. 

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. 

Customer Number 67487 

Email Address info@kpatent.com I I Add Email I !Remove Emaill 

Email Address sjpark@kpatent.com I I Add Email I !Remove Email! 

Application Information: 

Title of the Invention TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR FREQUENCY 
SPREADING CONTROL CHANNELS 

Attorney Docket Number UT07-0022-USPO I Small Entity Status Claimed D 
Application Type Provisional 

Subject Matter Utility 

Suggested Class (if any) I Sub Class (if any~ 

Suggested Technology Center (if any) I 
Total Number of Drawing Sheets (if any) I I Suggested Figure for Publication (if any) I 
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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 OMB control number. 

I Attorney Docket Number I UT07-0022-USPO 
Application Data Sheet 37 CFR 1.76 I I 

Application Number 

Title of Invention I TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR FREQUENCY 
SPREADING CONTROL CHANNELS 

Publication Information: 
D 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. 

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

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
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: I (!) Customer Number I 0 US Patent Practitioner 10 Limited Recongnition (37 CFR 11.9) 

Customer Number I 67487 

Domestic Benefit 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 I Remove I 
Application Number Continuity Type Prior Application Number I Filing Date (YYYY-MM-DD) 

I 
Additional Domestic Priority Data may be generated within this form by selecting I Add I the Add button. 

Foreign Priority Information: 
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 I Country i I Parent Filing Date (YYYY-MM-DD) Priority Claimed 

I I (!) Yes 0 No 

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

Assianee 1 I Remove I 

EFS Web 2.2.0 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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I Attorney Docket Number I UT07-0022-USPO 
Application Data Sheet 37 CFR 1.76 I I 

Application Number 

T
'tl f I t' I TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR FREQUENCY 
I e 0 nven ion SPREADING CONTROL CHANNELS 

If the Assignee is an Organization check here. [8J 

Organization Name I LG Electronics Inc. 

Mailing Address Information: 

Address 1 20 Yeouido-dong, Yeongdeungpo-gu 

Address 2 

City Seoul State/Province 

Country ii KR Postal Code 150-721 

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 /Andrews. Park/ Date (YYYY-MM-DD) 2007-08-08 

First Name Andrew I Last Name I Park Registration Number 47841 

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 time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 197 4 (PL 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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~2t ~01 • .gt-CHQ:J Al~ri! .Jl~ TIH~C:!§~ 9-let C~gJ=et §4~ Jlgj~~ -?E'JNJl 91oHM-E Alri!, ~ti!. 

~ 9W4 ~21011 [Jje} downlink/uplink RllO-l 6.12. ago1 ~4~Jf~2! H±OID::j, OI~ 9-loijA-J JIW~§ Rll 

OUHI§§ ~go~O:I X1101t!.Q~ l:!§o~:::il 21D. =?J:~l~'2J ~Al Oll£A-l LTE£l -2:!"§~3 J:11016J.Q l:!§=?-±~ 

::iJ.2.~ol-O:I ~~o~:UJJ E.l-CI-. LTEOJIJ.d£l ::::::"Er~ EllOIEi C.!.2 ~§~£ACK/NACK l:!sl2!61§ {¥m~:x:f. 8~ 

01 ~§ole -t.12~ Dl~~g =i.:x:1 stg CHt.!Oll ILl-9H~ eJ-:£011 ~3ol-O:I a~o-~-E gJ-6/0I 3HOHJ=!, ~ei- l:! 

$ 6J:Q£l ~£!-~ (PAPR)5=. ~Ol-0~ e!-Cf. 01~ 9-lofO:I LTEoilkle uplinke.J.2 ~§2£ SC-FDM~ Jl~~£ 

N*of.::i2 ~Cf. SC-FDM§ t..!££1 ~'A ~OI 2>1"5:.~ eH~Oi9-e l:!§ ~6.l-~~.-£ ~g power amp~ N~~§ 

[H [-j ~g coverageH:Lll-~ 5,l-eCI-. SC-FDM~ Jl~ -?~-E .:::ml 1 Oji .HAlo~s:l.Cf. SC-FDM~ Jf~ e ~~ 
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g ~$612.J~ e:!X-l OFT£ spreadinge:t ct*Oll ~5 ~£~ ~~oH:= ¥~0i1Jd frequency bandOil ~5otQ:l 

DffgJote ~6.12~. ~~§ 61.SDt single carrier2J- ~g sE!.fJI 21CI. mcl.Jd ~{:§!§ 61.2e ~g PAPA~ 5£ 

e ~~ 01 21C.t. 
·-----------------------------------------, 

I 
I 
I 

SC-FDM ! 
I 
I 
I 
I 
I 
I 

! Tx Signal 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I _________________________________________ J 

.:::J. 'El 1. SC-FDM g! ~ 

012.-lel- SC-FDM.Y.± gj6.JOJIM control t..!.2.~ ~§~ [I{ .::iJ.2.~oHO~ £le ¥!:EOI ~~E!-0. Sf.~ X-llD-l-6.!.2~ 

~$~ [I{, C-llOIE-IJJ 21eXI fileXIOil IIl-2JA1 D~ ~6.l~ ¥1~.m. Xll0-161.2.~ (3§~ [I{, ~01 .!r~ C::llOIE-1 

Jt fu';te :e!Sf.e .:::J.'E! 22t ~01 X-110-lt..!.2~ ~s~ ml. X-110-l~.2.E Al:::'.::'E:Y Cll'2130il '§!¥~ FDM.52£ .:::;:i~o] 

01 ~@oH~::i]_ Xll()-JQ!.2.eI ~§o]e 8~g 01 ~g:§ ~Q:!Oil X-11()-JQ!_Q~ SC-FDM gj6.J2~ ~~oHM ~g. 

eJD. OI ~@.§:! ~Q:!GllM XJI0-1612~ ~§oh'::= w~g 01 ~'21 e!Oilld 8~:Z!Oil FDM~g CDMW61~ -1=1~ 

-"? £{CL 

UL Control Channel #p 

UL Control Channel #q 
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N2/t:!I 

:J'S 221- ~01 Jl~§-8 CH\2:1LHOll/d XllOlt!.2:~ ~§~ IIH • .::i::5"£1 i::llOIE-1 a§OI J~sel UE capability~ 

~CH£1-o•JI !f.loH =?m4'~Q:! ~el o•L12J All!-~Q:l ~~§ §AIOll ~~o~E ~~01 ::il2.~xl.11. ~:::il. :::J~ 3011 

Ide coherent ACK/NACKa~@ ~1£1 Xil0-1:'.l'.H'§. ::;i~~ .!i!.Ol:::il 2.!0. :J.E!OllM-E o~L~£1 slot0l1M£1 ~§::;i~ 

~ .!i!.Ol:::il 2J.::il, :J.EJ 20llM21- i§!-01 olL•9.l sub-frameOllkl slot-based ==:sm4'S:.Q,t~ ~oH ~~t..!.2:~ ~~ 

o~~ a~g,i-2~Mi =?IiJ=? DOI t:HAIEI OI~~ ~~o•JJJ §CL 

ACK/NAK 

+ 
zc 

1 slot 

.::J.~ 3. LTEOllA1 Coherent ACK/NACK~ ~let ~*~3 X-llOlt.!~ a~ ::;i~ 

9-121- i§tg Al2.!--9lH4 ~H ACK/NACK t.!2 ~§§ ~loH Jl'fil9"8 X-llOUH'@ ~Q:lg 8~01 &~EJ.3 rn 
01 E-1 a§~ 9-l et scheduling request ~$Al Oil gJJll ::112;1£10-I o~ etc•. ~~ Al 2!-/=?Il•=?/¥.2 :.q~~ ~@a• 

():j dedicated SR XHI§§ .=jl{g J~-6-o~.::Ll. 01 [H, @J£19.i 8fil01 ~~ ~§7:z!OllM SR t.!2 ~ .kllO-lt.!sD~ § 

AIOll a§a•O:lo~ ol--E 6!~ &01~ -=?m4'~2:l§ SJ--E ~*~ XH'@§ ~o~ a~3!- [H SC-FDMA ~-2)~ ~XI 

otJI omni £10l 3~~2£-E SR XH\::4 !:Ee J:ilO-!XH'@ 5 8~ xHI§~ t!§!o~O:I 8~ ~.!i!.~ ~§oHm o-•e 
:el Sf.J• ~ ~ e.!-0. :::J 2.-I L., X-1101 t.! .2 !:f e SR t.! 2£1 6! Sf. §t ~ t..! £ ti§!:!§ !f-1 es priorityJ• ~ ~ol ::;i;":E 5DI 

J~ Ornl.::il, ~ol, .::i::®=£1 X-llD-lt.!2~ Jll:!J-2£ o•g}~30llki E_jlj-~e.! J:H~~§ *~~2£M-I e:!-~8 9-~:XJ 

@!£! £1:~~ ~CHfiloH.= GIOll ~4~eJ AC.K/NACK J:-llOW.££1 ~~ o-•~EJ3£1 ~15011 ~~~el ~~~ =? 

Jll xi~~. high priority SR ~~01 9.:rixl!c :ei~2J.s:. ACK/NACKa~§ dropo•e ~~ a•~~39.l ~~~m 

~ X~@B.§-{g :X:-lol~ OtJlolJH @c•. [Q-2Lkl. ~rn 8WOI SR t.!2 ~ XilOlM.2: ~sOI £',=;:1 £1e ~~OJI.kl 

Jle XllOixH~§ ~et ~j]J-~eJ SR ~s~6.J.<2j XlleJ-01 Q.:::;I§O. 
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N.2.lt:rl 

3) ~ ig~(.::il~)oJI r:IJer ~~ - i'.!.· ~~(.31~]:)~ ~~% '5Jl~<5}7] !fl~ ~31} ~~.,,.}~ %t!J:-;c,'J2-.£ ~~-z!-t:}. 

m ~ ~-~cJI'<l)~ -=r-,..a 

~ W~Ollkle Al2J--=?Ilt*~~ ~H~~ :r~-8 J:-[IOlxH'@OllA1 SR ~§§ ~le!- _QJll-~eJ SR xH~ =?-~~61 

~ X-11'2.!-filCr. ;:;:tx~l;;sj2J ~2~~~~ LTE ACK/NACK xHl@J11- ~01 AILI- ~ =?Ilr==? ~H§ ::LlC-ie:t 20 spreading 

xH '@=?-~Oll A1 SR tJ 2 8 g ~'2!§ X-11 '2.!-e!-D. 01 ~ .!pl oH Or2.H 2r ~g £?.=?-~~ § :::i}i:_~ oH>l SR t.12 ~§~ 

xH~ :::;i~~ ~JJ1etcr. 

(1) ::J\5 3Jll- ~g Jle ACK/NACK xHgj =?-±2f .2~JH5E.!- xH~ ,gJJIJf ~s::rnm. 

(2) sR t!.2e.t§ l'i§ore ?:J ~011s:_ $~El- xH';E =?-± x1~01 JrEorO=I m Etcr. 

(3) ACK/NACK t.!.2e._I-§ l'i'$ore ~~ Jle ACK/NACK xfll;gOllAl~ UE capabi I ity ~ ~'$§~~ ¥fXl"e!-Cr. 

(4) SR t!.2~r AllO-!t!sDr $.AIOll l'i'$£1e ?:JSF UE multiplexing capability~ ~1]£1-orO=IO~ El-Cr. 

(5) ACK/NACK t.!.2.21- SR H2.~ $Al :[lg 01~011 E±Jll~Ol $gJfil SR XH'§ =?-{S!OI OIEFO-!Xim el-Cr. 

(6) ~@8 A12J---2Fm* XH~!Ollkl ACK/NACK W@ ~SR XH'@ =?-{S!OI ¥fe:!orO:lot e!-D. 

(7) ~.£~@§- ~et dedicated SR XH!§ =?-{S!AI ~2.~@.£1 ¥fe:!{S!~ ~():jO~ El-Cr. 

(8) §Cll~OllA--l J:l@!JH5El- 3'.1::1::. -2Fm4 Xf~ ~@Ollkl X-[10-[t.!.2 ~ SR t.!2-l'i§OI Jr~orO=lm e!Cf. 

(9) SR e.!£ ~~ ¥ACK/NACK t.!£ ~~ ~-5 ~:21-Jr W~orXI t'JNO~ e!O. 

(10) ACK/NACK t.!.2.~ eXHCJ:l~Oll E±Jll~OI $gJfil SR .t].2. :~nrrni-~31 ~go1 *19.orct. 

(11) Jle X-[IOW.2. (ACK/NACK S5.e CQI) ~§ ~6JJ11- ~~ Jr-5fil =?-±O:IO~ or:::il. 01 ITH Jle X-110-lt.!.2. 

:[!~ igJ-6.JOJI X-llQ.fNgr-§ 4-XI BtOrO~ e:!-Cr. 

¥121- ~g £?.=?-Ng~ ::L12.iorO=I SR xH\§1 =?-~igJ-8~ .=iJ.2.~orJI ¥1fiH ~§.~@~ ~21 SR xH~ ~ ACK/NACK 

XHI@ =?-~1@:!"6.l§ X-[[8ofil, OI~ ~~o~Oi coherent S5.e non-coherent SR ~H~~~Oll [Q-~ =?-.A~l~e.! SR XH 

I@ ~3::~ Alle.!-E!CL !:Ee!-, Jle ACK/NACK =?-±~ ~go~Oi =?IU4 5=_12,1'~ ~21- SR CJ§ ~~~ J:-[18e!-C~. 

~ ~@JOilkl X-[1'21-e:!- SR X.H'§ =?-~e ACK/NACK e.!221- =§tOI ~~ X-llOW.2.21- §AIOil ~§ore a.sf:Olle.!- ~m 

£le 3::!~ "e!-2J~XI f'l~e1. @!~~ AllO-IQ!.2.~ eXHO:l-¥21- t!:!-JllatOI ~~~e.! SR X.111@ =?-~~~~£ ~&~ 

A. SR Channel Generation by Al locating the Spreading Codes for Control Channels 

::J~ 30llM21- ~01 Jle ACK/NACK XilOit!.2. l'i~ XH\;g~ ?39 20 spreading~£ ;;;sm*~~OilM zc ¥.2.21-

Al2J-~~Ollld ACK/NACK [-[JOIE.-l~ .!plfil ?:IOI 4(short CP3l :eJ~) £Ee RS~ ~let ?:IOI 3~ ;>;JJJI¥2:~ 01go~ 

O:l X-110-IX.HI@§- =?-~o~::Ll £1.U. =?-X~l~~£C- 1 RB~ -2FTI~*-23~0llf.1 ~01 12~ zc root sequenceOil OloH 

circular shift£ 6JH2l 6J.li1¥2 ~-2;!01 Jt~E! :eJE:f; 1 slotOllkl XI~ Jf§E! ACK/NACK UE capabi I ity-E 18 

~coherent~~~ .!fie! RS2l ~01011 2loH multiplexing ~~01 ~~@Cl. OI ITH. SR~§~ .!floH ACK/NACK 

Ollkl~ 20 ~t.1-~2:~ .2.J11-~~£ reservationotO:I SR§~£ w@gJ-~~»d SR =B~ X.Hl§I =?-~OI Jf-5oKL 

01£1- ~01 dedicated SR XIJ'§l~ @et SR~~ ~@§ACK/NACK 61.2..£1 ~~ rn¥£1- ~JllalOI dedicated SR~ 

g ¥.§.~ @et non-coherent ~.2. ~~£ SR ~.2. :§.1~01 JHsoril, SR ~.2.. £1- ACK/NACK '6.12-Jr $-AIOll ~ 
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N£11:ll 

~o~E =El~Oll QlOllAIE: JIXl~OllAI ~.:il £1..9.~£. llH ACK/NACK ~:2 ~~ Al D~Q SR -61£ ~~~ ~et 

dedicated SR ¥.2. ~~~ Al_5:_~ ~RJ~ ~.QO:I, ~Al ~§01 Ol~Oi :Xie ?3£F()jle!- SR -612 ~~~ Al~o~ 

J!I §Q. 

ACK/NACK xHl§:il~ Dedicated SR XIII§ :;i{g~ !fl-IE!- ¥.2.~9 ~61§ C~Kill- ~O. 

(1) ACK/NCAK XHF:lOll ~~§! gJ~?.I frequency-domain spreading code (e.g. zc root sequence)Oll CHoH o~ 

L~ ~'e .:::I OIM~ ~~ ¥.2. {e.g. circular shift)~ dedicated SR~ !f?loH ~\i?o~'e ~gj 

(2) ACK/NCAK XHl§Oll ~~§ J..12.!"gj~ ~cl¥§:(time covering) g olU !Ee :J. 01~·SJ ~Llll.¥2~ 

dedicated SR§ .!f'loH ~EJ-ol'e gtgj 

(3) ACK/NCAK XH'~Oll ~@§ Al2.!--~1H* 20 ~cl¥.2 g o~U !Ee :J. 012!-Sl 61.ii1¥2-~ dedicated SR~ 

~.2.£ :;ix~l~e.! SR J:HI§ :;i~ W6.10ll C/loH dedicated RSSJ eXH Q:l¥0ll III-Cl- coherent SR :;:i.~21- non

coherent SR :;:i.~£ L~-'rOi C~KilJ ~g ~$ ~6.J~ ;i.;~1001 J~~om. 

B. Coherent SR Structure with Dedicated RS 

Dedicated RS~ ~'e coherent SR :;i±e ~ ~Ollk! ~~~ 1:1~2.l- ~01 ~cl¥£ ~rn- W6.10ll ITl-2..~ 2!-01~ 

XHI§ :;:i.~01 J~sfi~O. ~ \:ll~Ollkl :C~le.!-fi~.:i} £.!e SR xH~ :;i~ W-61§ ~cl¥~~ ~~El- 'illSJ~ X!IOHHI§ 

:;:i~Ollkl ~gJ~ao~.J:l. :;:i;t~l~e.! @!Al Oll~J..1 .::J.'f:l 30llJd£1 ACK/NACK XHI§ :;i~ gJ-6.J§ .:i12.=loHl=I ~~NJl 

Af ~0. 

(1) ACK/NCAK xH!:§Oil ~'Et§ 'ill~~ frequency-domain spreading code (e.g. ZC root seauence)Ofl C/loH a~ 

L~ !Ee :J. Ol~Sl ~~ ¥2: (e.g. circular shift)~ dedicated SR§ ~loH ~goH:: 'g,)'~ 

:J.EJ 4e 9IT~=? ~Q'1 ~H ¥£~SR xH!:§ :;:i~~ ~loH ggo~.:il. RS2J SR ~!I!. ~$ ~~~Oil [Q2.~ kl~ 

c~~ ~01~ ~e A12!' ~Q:l ~H ¥2: ~g§ ~§~coherent SR ~s :;i:i:::~ !I:!.01.JJ. <.0!CI-. .:JEIOJIA12J ~ 

DI coherent SR ~s~ .!floH dedicated RS~ .:ri~Et E!?OilAH:: SR ~$ ~~@OllA.-l ~§~ A12! %!Q'1 <SJ.ill 
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u; 
ar 
(.) 
c 
Q) 
:J 
0-
Q) 
rn 
C)-
.~ ru 
"'O "'O 
rn o 
Q) (.) 

0..o 

~~ 
~o 
0 ::-
0~ 

'· (J) 
o- --
Q) 
i.... 

u._ 
"'O 
Q) 

C: 
Q) 
Ch 
Q) 

0::: 

{ 

Time-Domain Spreading 
Sequence for SR Information 

Code 

Coherent SR with Dedicated RS 

Time-Domain Spreading 
Sequence for SR-RS 

.::z.~ 4. ?.llJ-9-qj Q'J ~{!- -¥-.£::~ %!'1:fi>]-~ dedicated RS~ ~~ coherent SR 7'll§ T"'ci.9.1 oJl 
~H ¥2:£1 4J~ RS ~~ ~iil~H ¥2:011 tlloH PtC--ICJ::il, coherent SR t!.2~~ (J:1IOW2 filOI SR ~§el 

01 01!'?·01 Xie ~.!?)~ .!ftloH XI@ J~52!- SR XH~ 4e dedicated RS !:Ee SR information =??IOllM.2.l Al21 

~Q:! ::QJ:il ~H ¥£ 99..1 ~±iV:Oll ~oH ~~8n. 01~ ~01 ACK/NACK xH~ =ri-2:!011A--I ~g£1e Al?I-.;,;;.m 

multiplexing capabi I ity)~ l§t2l XIJll §CL LTEO\lkl.£! ACK/NACK J:H~ .:Y.±OllM ;:;;;;w4 2JQ:JOllA--I o~L~.£! zc 

root sequenceOll ClloH circular shift~ ~oH 6JH£! ~ii! ~H ¥2 {lJ{§:!OI J~~2! ~~. o~L~::?.l ~@El 

circular shiftOJI C!loH XI~ J~~21 SR XH~g 3-RSOllA--121 <:SJ.iil ~H¥20ll me.~ 3JH~ SR J::H§! "2!l~01 J~5 

o~.::il, 01~ eJoH 3JH::?.l ACK/NACK J:H'@OI ~OH~Jll 8G. <E 1>g dedicated SR xH'@ .::;:i~~ .!f.loH ~@El 

circular shift£! 40!1 me.~ §~£le SR ~ ACK/NACK xH~~ =i:~ .!:i:!.Ol::il VCL 

<E 1> ~W.::?~Q:l ~H ¥2 ~~OH me dedicated SR ~ ACK/NACK XH~ .::?~ \:!:!£!. 

The Number of Reserved Freq.- The Number of Coherent SR The Number of 
Domain Spreading Codes Channels with Dedicated RS ACK/NACK Channels 

0 0 18 
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N2ll::ll 

2 6 12 

6 18 0 

.:::J.~ 4011kl21- €!01 .:::;:i-~.§! SR xH'§§ ~~ 8l§t0ll ~&O~E :;:>~ C> 
=-r .:::J. 8'§t01 ACK/NACK::Lll ::::>~= e== J:~IOi t.)Q. ~ 

§01 §AIOll ~{)J o~Xl Bf C ?3 Sf.Ollc ~2-8 1:::::j.=...;;;;;;;;z 
-r.2§ ~oH 20 ~H~ ~oH SR ~!I!.21- 01~ 9-1~ RS l.!.2~ ~ 

so~Jll £1.JJ.' Ol~ 4ll~ JI Xl~Ollki e coherent/non-coherent ~.±~ ~oH SR l.!2~ ~ ~o~Jll §C~. ~ 

fl:!. SR l.!2. ~§Al Oii ACK/NACK l.!2~§01 §AIOJI H.:::;:i-5:.le ?3 Sf.Oil e .:::J.~ 40H A121- €!01 .:::;:i-{>;l§ SR XH I§ 011 

CHoH SR i nformat i onOI ~s£1e .:::;:i-~011 ACK/NACK t.!2~ 1::1 ~ol01 ~$g?-Q~J,ld' 4=:t.180llkle dedicated 

SR ~H¥2011 Ql oH non-coherent ~.± (e.g., demodu I at ion of on-off keying)~ ~oH SR t.!2 ;;>-!""' = 
=2'3 *~ 

a-~ .JJ.. ACK/NACK 612011 OloVd SR ~g RS~ ~~ xH '§~~ ~321-~ ~g()~():j coherent ACK/NACK 1<!.:;i;::~ 
-.'-'-'<= *~ 

a~Jll €! c~. 

(2) ACK/NCAK xH §!OH ~EJ-.§l Al 2.!-2;12:! ~H¥2{time covering) 5 o~L~ ~-c .:::J. Ol{?J£1 <Sllli¥~~ 

dedicated SR~ ¥1oH ~EJ-oH:= gJ-'e:J 

.:::J.~ 5e RS2~ SR ~~ (51~ f=l~~Oll mc..t A1~ n~ ~01~ 5!E Al~ ~~ ~H t:::ll .=. 2: 
.-22 ~~o~O:l 

coherent SR XH I§ f£J11\Ye!-§ ~QJ.::i]_ v..c~. .:::J. ~ OllA121- ~01 ACK/NACK XH 1§ .:;:t~Ollkl ~~£IE Al~-~IU4=: 

<EJ QJ ~H¥2~ ~g"Q~():j SR XII OUH I§ :r1kl2 =""' *~O~E ~~- Al2.!- <EJ 2:! ~t.!- ¥2£1 ~20!1 m2J UE 

multiplexing capabi Ii tyJ~ \§" 2l XI Jll S:.l.JJ., ~Et§ o~U~ Al2.!- gt 2:! ~H ¥20ll GloH ::;:=w::;:::~2:1011M XI 

~JH52! <SJ .li2 t::::!= 412!5~ SR xH §! {)J{gOI J~5o-m. LTE ACK/NACK XH §! :;:ix:§ .JJ.c=loH:!, ~Ill* ~ 2:! OJI -,.2 =""' 
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0) 0 c: (.) 
:0 u 
~~ 
0. <( 

(/,) u 
c: -

'(ij ci> 
E © 0 .._.. 

0 
I 

Reserved Time-Domain Spreading 
Sequence(s) for SR Information 

\ 

l 
I 

Coherent SR with Dedicated RS 

Reserved Time-Domain 
Spreading Sequence(s) for SR-RS 

f--J olLfSI zc root sequencoOll CHoH circular shift~ *aH 6JH9.l <SJiil ~& -'1-.2 ~~OI J~3of:::Ll, SR~~ 

Jf ~2.le OFDM ~~OJI QloH ~01 4~ ~iil ¥2~. RS£ ~gg-e .:::;:t:rilOHA-1 ~01 3~ 6Jii2¥£~ 2.,'-2,1- ~~ 

ofO:I SR .tH§! .:::;:t~§ off=~~. otlQ.f.§ A12J-~Q:l ~&¥2.0H [[f2.f ;t.ICH 6JH9.l SR .tH§! ®{gOI JfEom. 01 

~ eJoH 6JH£1 ACK/NACK XH~ ~~~ 5!Jil .§Cf. <H 2>e dedicated SR .tHI§ .:::;:t{g-§ SfloH ~'8".§ Al:z.J-~2:1 

~H ¥.2 (RS£! ~~ ~01 3SI ~CH 3JHSI 2Sliil¥.2~ SJ-Jll ~19.£, SR~ Sf!oH ~'8-JfE~ Al:riJ-%!~ ~H.!:f. 

.2£1 *~ 3~£ Xlle!-of~Cf. )~ 4'011 [[f2.f g:~rne SR ~ ACK/NACK XH~£1 *~ ~01:::12 £.I.Cf. 

<H 2> All.!-'~9'1 ~et ¥2. ~~Oii m~ dedicated SR ~ ACK/NACK .tH~ 4'£1 \:!:!$ 

The Number ofReserved Time- The Number of Coherent SR The Number of 
Domain Spreading Codes Channels with Dedicated RS ACK/NACK Channels 

0 0 18 

6 12 

2 12 6 

3 18 0 
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:::Ji2:! 50llfd21- §1-01 .:::;:i~g SR fHI§~ ~~ B-~Oll ~9oH= i3~ :::J 8~01 ACK/NACKJJJ §lg J:ilOi e!.2 ~ 

501 aAIOll ~~NA:I ?.te ?3~0lle ~98 ¥2.~ ~oH 20 ~H~ ~oH SR ~!:i:!.21- 01~ Ef-12-1- RS t.l.2.~ ~ 

5o~7ll s:J::il, 01~ *He! JIXl~OllJde coherent/non-coherent !§f±~ ~oH SR .e.!2.~ ~~of7ll §Cf. 2-1-

0, SR 6.12: ~zAIOll ACK/NACK 6.]Q.~501 ~AIOJI .Q.:::;:i£1e ~~Oile :::J~ 50llkl2J ~01 .::;i~§ SR xH'§!Oll 

C/loH SR informationOI ~§£le .:::;:i:cJ-OJI ACK/NACK t.!£~ t:!±o~Q:l ~§E:!"S2.£»d. *t!B-OllJde dedicated 

SR ~H¥20ll CHoH non-coherent !§f± (e.g .. demodulation of on-off keying)~ ~oH SR 612: ~~@ *~ 

o~::il. ACK/NACK 6.12011 CHO-HM SR e!g RS~ ~e! xHi,g~;zj ~.:ilJ~ ~go~():j coherent ACK/NACK ~::E~ *~ 

oDll §!CL 

:J'S 6§ RS£f SR =[g!J:I. ~§ ~~~on [Q2J A-L~ C~e ~01~ ~E Al:c.!- ~~ ~H ¥2Sl ~9:ill g)){I ~ 

W4 ~Q:!Ollkl~ ~H¥2~ 2d£1~ ~90~0:1 20 ~cl¥£~ SR XH'Ei .:::;:i~~ EfloH OllQ,l=fil ~~~ !:i:!.Ol::il £l 

ACK/NACK UE multiplexing capabi I ityJf igc.f J.:IJll ~CL LTE ACK/NACK XHI§! .::;i3S~ ::il2.~oH:~. <?JH* ~2:1 

OllA-l olU~ zc root sequence011 CllOH circular shift~ ~oH 6J~Sl <S!iil ~H ¥2 ~-2:!01 JHsol::il, SR ~ 

!:i:!_J~ gj2.le OFOM ~~OJI CHoH ~01 4~ <S!iil ¥2~. RS£ ~@~IE -=i121-0ll}d ~01 39.I <S!ii1¥2~ N@o~ 

e ~~ 20 <S.liil~t!" ¥2e .§ 18JH ~{gS:.l.::iJ. (RSOJIM9.I -§IOI 39.I ~H¥£~ <S.liil¥£~ cardinal ityOll Xii 

Q,I=~ ~711 ~), 01 g. ~~ 20 ~H¥9.~ ~~o~Q:l ofL~9.I coherent SR fHI§ .:::;:i.~01 J~{5ofC~. 
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Reserved Time-Domain Spreading 
Sequence(s) For SR Information 

Reserved Time-Domain Spreading 
Sequence(s) For SR-RS 

Freq. 

~Time 
?:,0 

cP 

Coherent SR with Dedicated RS 

<.H: 3>g dedicated SR XHI§. -=i1~~ ~loH ~~-8 All!--;;s11~4" S?::!Q:l ~& -'¥'-£~ 4011 IIl-2.l- g~ge: SR ~ 

ACK/NACK xH~£1 4'~ !:i:'.01.::il £!Cf. 

<.H 2> Al-2.!232:1 8,1-H 9.2 ~@OJI III-~ dedicated SR ~ ACK/NACK xHigt 4~ ~.21-

The Number of Reserved Time- The Number of Coherent SR The Number of 
Domain Spreading Codes Channels with Dedicated RS ACK/NACK Channels 

0 0 18 

1 1 17 

18 18 0 

:§ofJll £1.::il, 01~ 46.!fil JIXl;:;QJIA-H:: coherent/non-coherent ~=H~ ~oH SR ~~~ ~~oDll 80. el 

LG~J:.J 11 8/9/2007 
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E:l. SR -t.!2. Cl§AIOll ACK/NACK t.!2.[!§01 §AIOll f2..::;:t~ll= ~.5f.Olll= .::::rn 50llA121- ~01 .::;:t~§ SR x~\@OJI 

C/loH SR informationOI ~§£le .::;:te!-Oll ACK/NACK t.!2:~ ~±otOl ~§~~~H<l. =?CJ80Jl,1.,1e dedicated 

SR ~h':~.!-~2:011 OloH non-coherent~± (e.g., demodulation of on-off keying)~ ~oH SR 6!2: ~~~ *~ 

ot:JJ., ACK/NACK CJ2:0ll CHoHA-l SR [!~ RS-@ ~Et XH\@~~ ~::ill~ ~~otOl coherent ACK/NACK ~±~ *~ 

o}Jll -E:!D. 

Ol~OJl,1.,-J e:!i3-£!' coherent SR xH\@ .::r1-2:!~ ~olOl SR t.!2. ~§ ~6.Jg :::J.El 70llM2t ~OI 3Jt:X:I AIUC.12. 

~ ~ 2.I~ * ~let. e!Xl' ~LI-¥£~ ~oH .::;:t~.§ SR xH~-§ ~oH SR t.!2.e.!-~ ~§ (:::J. '6 7~ (3)s.J ?3$) 

~ [ffe coherent SR xHl@SI ~{§:!2!" ¥Jt~£1 SR t!:!-8 ~!I!_~ fil))JI ~§JH~·oKt. ~~~~~ SR 

informationOI 1bit~~ ~~8Cr:Ll. Jt~otel, coherent SR§ ~oH QPSK ~± ~61 ~-@ §oH 2-bit ~§01 

OII?-0-lXle ?3$- :::J.elOllA12t ~Ol SR (1bit) ~!::i::!.~ coherent igJ-6.J~£ ?::l~ol-E :el$- ~Jr ~5l.C.r ClsJt6 

e! informationg 1 bitOI -§.!Ct. t!.1-122, SR ~!::i::!.~ non-coherent(on-off keying) 'gJ-61~£ ~~OH= :e!.5f. ~ 

Jt ~!::i::!.-E QPSK \:'.:!±£ 2£F ~§J}6o}~£ 01 ~ $-Olll= i£l Ol 2bi t~ ~Jt ~5l_ [!§01 Jt6olCt. :::J.15 72.l 

(2)2.I ?S.5f.2t ~Ol SR ~§Al ACK/NACK CJ£ [!§OI H.::r1£1e ?S$ JI~~§ SR .XH~§ ~oH SR:ill- ACK/NACK 

2.l §Al ~§01 Jt5olCt. OI [QlOll-E SR ~5l.-E non-coherent gJ-6.j~~ ?::l~ot:JJ., ACK/NACK ~~OU ClloHMe 

Jle ACK/NACK xH\@SI ~± ~6.l::ilt §~et coherernt ~±~ ~-OH ~~~ ~~otJll 80. 01 ~.Sf.OJI~ 

ACK/NACK ~!I!. ~§~Ol 1bitlll- €i01 coherent SR2.l [!§~~OJI t:JloH ~g ~$0lle SR ~!I!. [!§ Q1Al 

coherent ~6.l~£ !::'.:I.~± JH5orD. m:x:p::i-t~~ :::J.~ 70llA-l (1)2.l ?S.5f.2t ~01 ACK/NACK el-·~ [!§ate ?3 

.5f.Olle JI~~§ ACK/NACK .XHI§§ ~oH ACK/NACK ~!I!_~ coherent !::'.:I.~±~ =?~olJll §0. 

LG[!J:J 

_____r-+ Coherent SR + SR-Related Data Detection 

(3)4 Non-coherent SR 
+Coherent SR-Related Data Detection 

~Coherent ACK/NACK Detection 

(1) ACK/NACK only 
(2) SR with ACK/NACK information 

ACK/NACK Channel with RS 
(3) SR only with/without SR-related information 

:i~ 7. Dedicated RS~ :s.!"-C coherent SR 7'] 1€l.% %~ SR ~~ "*4--8 lolJ~ 

12 8/9/2007 
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C. Non-coherent SR Structure without Dedicated RS 

Dedicated SR xH'§ =?-2":l gJ-6.J~~ gt~OJlkl '2:!821 coherent SR =?±£! ~~ dedicated RS2~ g[JJll =?'2;J.£1 

(}j ~X{I multiplexing capabi I ity~ ~±Al31e CHtJ ¥J~C'JeJ ~~ ~§OJI -~H~o~Jll ~g~ 4 £JD. Ol£1-

li?2.I non-coherent SR =?±~kl dedicated RS~ ~XI ate SR xHE! =?±£1 ~~ coherent SROJI tlloH SR tH'§ 

~~~ @CHAl31e t!!e! ¥Jl·~e.J SR -E!~ ~.!I!. ~§Oji (}12.~g ;g~ ·~t.:!l s:!O. ::;:ix~l~e.! non-coherent SR 

tH'§ =?~~6.JOll CHoH ~ gj0Jlkl21- ~OI A-llJ~Xl ¥:Q~g ~6.JOll IIl-2-~ tHE! {lJ~ ~6.l§ @!'II=! !I!.AJ. 

(1) ACK/NCAK tH'§Oll ~g§! ~£1.£1 frequency-domain spreading code (e.g. ZC root sequence) OJI CHaH o~ 

U !Ee .:::J. 01~9.I ~~ ¥:2 (e.g. circular shift)~ dedicated SR§ .'f-loH ~@o~e gtgj 

dedicated RS~ N~~rn~:AI Sfe SR tH'§ =?{g£l 011~ ~Ol::ll '.01.CL .:::J.~ 49.I coherent SR ~§~6.l:!JJ tg-2.I 011 

Qf§! :;;;w* 'E!Ql9.I ~t!" ¥.2011 CHoH SR ~~J~ ~a£1e Al~g!Q1 =?2!0llA-l9.l 6JJ:il·~ct~29.I *Oil SloH 

RS \BQ10JIA-l£l ~:Lil¥:£ -*Dll 2!-Jllfct.01 ~~ J~~~ SR tH'§SI -*J~ ~~€!0. LTE9.I ACK/NACK ;:t±Ollkl @!' 

Tit':i!.'2:!, o~L~£1 zc circular shiftOJI CHoH A12!2':l<2:!0llkl ~01 4£1 61.lil ~6.!"¥.2.~ ~{go~Jll £le:!, o~L~2.I 

c i rcu I ar shift~ § 4JH 9.1 SR tH '§ ~ {g 01 J~3 olC~. OJ ITll ~ ±.S:.I e ACK/NACK tH '§ 9.1 * e coherent ~ ± 

~ J~~o~.:::il V.~~~ RS~ <Sliil~H ¥.2:.<:!j -*2t GIOIE.1 'E!~OJIA-l ia-g 2D ;:sLlli~H ¥.2:~ -*OJI Ille~ '§'"2J 

A!Jil §!C~. EEe!", Jig~~~ SR tH'§ ~~E .'f-1~ :;;;:rr~* EEe J..12! 'E!Ql ~ct ¥.2~ OllQJ'o~J.:l PJC-12.I-~. 

GIOIE-J ~Q=lJll- RS'E!Q19.I 20 <Sl.::W. ~H¥.29.l 4J~ ~Olo~O:I .:::J.iEI 39.I ACK/NACK =?±OJI/de GIOIE-l ~Q:JOJIJ..-l 

6JH2.J 20 ~H¥.2:~ ~~g-~~Ml 6JH2.J non-coherent SR .tH'§ {lJ~OI J~5o~C~. <.H. 4>e dedicated SR xH 

'§ ::;:i~-§ !FloH ~@§circular shift2.I 4-0ll [QC.~ §Y.S:.le SR~ ACK/NACK tHl§2.I 4-~ !I!.OIJ2 £1.0. 

-~ 
Q) 
(..) 
c: 
Q) 
:::I 
0-
Q) 

Cf) 

.~w 
-0 -0 ca o 
Q) u 
B..u 
~ r:5 
·- <;( 
~ u_ 
r3 ~ 
'· co o-

Q) 

Li: 
-0 
(I) 

~ 
(I) 
00 
Q) 

0::: 

Time-Domain Spreading 
Sequence for SR Information 

13 

Non-coherent SR 
without Dedicated RS 
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<±± 4> ~IIt*-gJ~ ~t!- ~2. g;EJ-OJI me dedicated SR ~ ACK/NACK X.HI§. 49.l 1:!:!2.t 

The Number of Reserved Freq.- The Number of Non-coherent SR The Number of 
Domain Spreading Codes Channels without Dedicated RS ACK/NACK Channels 

0 6 18 

I 6 18 

2 8 16 

3 12 12 

6 24 0 

:J~ 80JIJd21- §tOI .:::;:i~.§! SR XHI§.~ ~~ 8'§1"0ll ~EtoH:: ~~ :J 8'§1"01 ACK/NACKJll- §tg lilOl 612. B 

§01 ~AIOJI ~{.!!otXI 8.te ~ff.Olli= ~g.§ ¥2.~ ~oH 20 ~H~ ~oH SR ~!Il.21- DI~ Ji2.I~ RS t.!2.~ Ci 

§oPll .!r.J.:il, OI~ 46121 JIXl;:;.OJIMe non-coherent ~±~*-OH SR 612.~ ~sotJil .§Ct. filE'.!. SR t.!2. 

B~AIOJI ACK/NACK t.!2.~§01 ~AIOll H::;2S:.le ~~Olle :J~ 80llA-121- §tOI y{g.§! SR fH\§!Oll CHoH SR 

informationOI B§£1e .:::;:t21-0ll ACK/NACK 612.~ t!:!±oHJl B§ot:::il, ACK/NACKOllA-1 ~~.§RS ~Q:!~ .§AIOll 

B§fil2£Mi, *-t180l1Me dedicated SR ~L!-!¥2.0ll CHoH non-coherent~± (e.g., demodulation of on

off keying)~ ~oH SR t.12. ~~~ 4®ot.::iJ., ACK/NACK t.12.0ll CHoHA-1 ACK/NACK Ci~ RS~ ~El- XH'§.~~ 

~Jll-~ ~*OlOl coherent . ACK/NACK ~±~ 4~olJll .§CL CtAI '§toH.kl, non-coherent SR ~~2J coherent 

ACK/NACK ~±:n Jt~otJll §Ct. 

(2) ACK/NCAK :J::H\;§Oll ~g.§ Al2l~Q:! ~t!-¥sHtime covering)§ otLt ~e .::J Ol-2:t9.I ~ii2¥2.~ 

dedicated SR~ Ji2.loH ~El-WE ~lg:j 

dedicated RS~ At~otXI ate SR X.H";g .:::;:t-2:j9.J Oll~ .!:I!.01.::iJ. ~Ct. LTE9.1 ACK/NACK ::;2±0!1.J..-l ~Il:j.!:I!.e:!. Al21-

23Q:J0ll.kl ~01 49.1 <Sllli ~~¥2.~ SR fH\;§ {.!!-2:j0JI ~EtotJll £le:!, otLt9.l ZC root sequenceOll CHoH § 6JH 

9.1 :Qii!~.2. {!!-2:j01 Jt~ol~.£ 6JH9.1 SR xH'§. ~~DI JH5om. 01 [H ~~S:.le ACK/NACK XH\§9.1 4e GIOI 

El ~~OJIA-19.1 Al2l~2:l ~H !¥2.~ cardinal ftyJt RS ~~§OJIXJ9.l ~H !¥2. 40!1 t:lloH otLt 8.t2~£ ot 

U9.1 Al2J-23Q:! ~B¥2 ~g.<:::£ e.lfil ACK/NACK fH\§ E:@Jg ~~otA:I P.H::CL a•A:let. 2JHOl{:f~ A121-%JQ:! 

~H ¥2.~ ~Etote ~ff.OJIXle ~Et§ ~-0-~2.D~C· 6JH9.J ACK/NACK XH\;;;1 ~2:.J. ~~olJll §C •. <.±± 5> 

e dedicated SR xH'§! ::;i.;g~ ~loH ~9§ ~01 4~ Al2!~2:1 ~H¥2.~ 4011 CQ2.J §~X.le SR ~ 

ACK/NACK XH i,;g9.1 4~ .!:I!.01 ~ ~Ct. 
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N2Jl::ll 

en 
Q) 
(.) 
c 
(1) 
::::I 
O'" 
Q) .......... 

U) ~ 
Ol 0 
c: 0 
:c u 
~ r=:s Ci<( 

U) u 
c: :

"ro C> 
E cti o-
0 •. 
O'" 

~ w.. 

Reserved Time-Domain Spreading 
Sequence(s) for SR Information 

Code 

<,;<!'>°' 

):-+ nme 

Non-coherent SR 
without Dedicated RS 

<l± 4> ==?W4=~~ ~& ¥2 ~§-011 me dedicated SR ~ ACK/NACK XH'l@ 4=~ '21:£1-

The Number of Reserved Freq.- The Number of Non-coherent SR The Number of 
Domain Spreading Codes Channels without Dedicated RS ACK!NACK Channels 

0 6 18 

1 6 18 

2 12 12 

3 18 6 

4 24 0 

.::J.EJ 90HA-121- §fOI :rt~§ SR XH\§~ ~~ 8-WOll W.9o~e ~~ .::J. 8!§t01 ACK/NACKJl~ ~g kllOl t!.2: c:! 

§01 ~AIOll ~~o~XI PJe ~~Dile ~g8 ¥2:~ §oH 20 ~&§ §oH SR ~!Il.2} 01~ ~10: RS CJ.2~ ~ 

§oDil £1.::il, OI~ 4=12!~ Jl.Xl~OllA-l'E non-coherent~±~ ~oH SR t!.2:~ ~~o~Jil §C~. e!E:!, SR e.!2 

B§AIOll ACK/NACK" t.12.B§OI sAIOll .s:t.:rt!il'E ~~Oll'E .::J.'6 BOllA-12~ ~01 .::;i~g SR XH'g!Oll ClloH SR 

informationOI ~§!ile :rt2!0ll ACK/NACK t!.2~ t:!.~oHl=I ~§ol::il, ACK/NACKOllA-1 ~2.1-8 RS g!Q:!-§ §AlOil 

B§fil.2.~M-1. 4=t.!80llkle dedicated SR ~-&¥2.011 OloH non-coherent~~ (e.g., demodulation of on

off keying)~ §oH SR Q!.2 ~~E- 4=ttlo~.:::il. ACK/NACK CJ.2011 CHoHA-1 ACK/NACK Bg RS§.§£.!" XHI§.~~ 

LG~X~ 15 8/9/2007 
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~::m~ !f~tH():j coherent ACK/NACK ~±~ 4~oDU .§0. OAI ~5HA1, non-coherent SR ~±21- coherent 

ACK/NACK ~±J~ J~ao~Jll 80 . 

.:::J.iE! 10§ Al2!'-9IIl4' ~Q=! 20 ~H £F-.2.~ SR XH\§ -?~~ ~loH ~~ol-::t!, non-coherent SR ~±~ JI\:!! 

.e.£ dedicated RS~ N~o!-XI ?Je SR .X~\§ -?{:!2.J Oll~ .!I!.01.:::il £!0 . .:m0111.121- ~01 ACK/NACK .XH'§! -?{:! 

2enon-coherent SR .XH'.§ ?{:!:ill- ~CH'§l~ DH:g)£1D=l, Ol2J filJJll ACK/NACK UE multiplexing capabilityJ~ tg-

2.~ A:IJll .§CL LTE ACK/NACK .XHI§. -?±~ .J:!.c~o~e:!. 9IH4 %JQ:10ll!.1 ol-L~£l ZC root sequenceOll CHoH 

circular shift~ ~oH 6JH£l '5!.lll ~CJ- ¥£ '211~01 JJ-80~::11, SR ~.!I!.J~ @IC.le OFOM ~~Oii CHoH ~OI 4 

21 ::Q.lll ¥.2.~ ~~oJ-():j § 24JH2J 20 ::QJ:i!~H ¥.2.JJ- '2!1~£1::11, 01 3 ~~ 20 ~C)-.!;f..Q.~ ~~O-J-():j o!-L~ 

91 coherent SR .XH\§ -?~01 J!-80!-D. RS~Q10llkl£l 20 ~ii! ~H ¥.2.91 cardinal ityJ• 1801~£. 

dedicated SROll ~~8 20 ::QJ:i!~C!- ¥.2.J~ 6JH 010-1-e.J ~~Olle ACK/NACK .XHE140ll \::!:!£!-~ 9::\1 'CJ:Jll .§CJ-. 

<R 6>§ dedicated SR J::H'~ ::::;:i.0§ ~loH ~gg 20 Al:zl-"?W4 %!21 ~H.t?.2.£1 .:?Oll [[~2.~ §6'"£le SR ~ 

ACK/NACK .X~\§£1 =?S ~01.:::il £1.D. 

LG~A:J-

Reserved Time-Domain Spreading 
Sequence(s) For SR Information 

J>0 
Ci 

Freq. 

~llme 

Non-coherent SR without Dedicated RS 
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<.H 5> Al 2.!"-~IH-92;!Q:l ~H ¥~ ~~OU We dedicated SR ~ ACK/NACK X.H \§ *~ \::!~~ 

The Number of Reserved Freq.- The Numb~r of Non-coherent SR The Number of 
Domain Spreading Codes Channels without Dedicated RS ACKJNACK Channels 

0~6 6 18 

7 7 17 

8 8 16 

24 24 0 

:J'S 100llkl2J ~01 :r1~8 SR xH\§~ ~~ 8~0ll §{§oH::: ~-$- =1_ 8~01 ACK/NACK:ill- ~g JalG-1 H2 

~i1501 §AIOll ~~mx1 Bte ~Sf.Olle ~EJ-8 ¥2~ ~oH 20 ~tH§ ~oH SR ~~2~ 01~ ~I~ RS t.!.2~ 

~i15o~Jll .£1.::Ll, 01~ o=?t.!e!- JIXl~OJIJde non-coherent g,±_~ ~oH SR H.2~ ~~oDll .§Cf. ~E'.l. SR Cl 

.2. ~i15AIOll ACK/NACK t.!.2~§01 §AIOll H.:;i.£1e ~-$-OJle ~~ BOllJ..-121- ~01 .:;i~g SR xH,\§OJJ CHoH SR 

informationOI ~i15£le .::r12.!"0ll ACK/NACK H2~ t:!±ol():j .[!~of::JJ., ACK/NACKOllJ..-l ~~.§:! RS ~Q:l~ sAIOll 

~§g.2~».i. -*H80llhle dedicated SR ~h'.J¥20ll CHoH non-coherent g,z::: (e.g., demodulation of on

off keying)~ ~o~ SR .QJ.2 ~@.g *®<H.::Ll, ACK/NACK HQ.Oil CHo"Hfd ACK/NACK ~~ RS~ ~el- xH'§!~~ 

~ill--@ ~~ol01 coherent ACK/NACK g,±_-@ 4~oDH 80. DAI ~oVd, non-coherent SR g,±_2~ coherent 

ACK/NACK ~±_Jf JfaotJll .§CL 

Ol~Ollkl e:!aEJ- non-coherent SR X.H\§ .:;i~~ ~of():j SR t.!.2 t::'.!§ ~~g ~~ 110ilA-l2f ~OI 3J~J:I Al 

UC..12.?. ~2.I~ * 210. e:!:A:~. ~t.!-¥2~ ~oH :::;:i{g.§ SR xH\§~ ~oH SR CJ:Qe.!-~ ~gs (~El 11~ (3) 

.£1 :elSf.)e!-Q. 01 [[)lOJI ACK/NACK~ RS ~9'10ll oHEtofe ¥~OJI CHoH.kl.S:: 10 .cfe 20 ~t!-¥2~ ~EtofQ:I SR 

E§e.!-~ 9"1e!- dedicated xHI§ .:;i~OI Jf~ofCf. SR t.!2~ non-coherent SR X.HI§~ ~oH ~§ofe ~Sf. 

non-coherent ~~~ ¥J~~E.! SR Bi2! ~!I!. :c:!§OI 01~Jll §CL g,J~~,e_~ SR informationOI 1bit.2~ 

~2.1£1.::Ll, =?Jt ~~ ~§01 H.::r1£1X1 We ~~OJIJ..-l ACK/NAKC 3 J:-ll~J:H~:m~ ~~~ Ol~o~JI -?-loHMe 

Xii e.!-et non-coherent ig,J-6J OI mu It ip lexing capabi Ii ty 5n ~'21 Oil kl ~2.I er ~~ § ~Jll §CL ~ ~ 7~ 

(2)~ ~!?21- ~01 SR :c:!§AI ACK/NACK t.!.2 ~§01 H.::r1£1e ~~ JI~@§ SR xH\§~ ~o~ ACK/NACK t.!§: 

~ :c:!§oLil, O=IJI H.:;i.£1e ASE: Jl~ ACK/NACKOil ~@.§ RS~ ~~oD-11 .§Cf. 01 ITHOlle SR ~_l:J::l_f= non

coherent ~6J2~ ?:J~ot:::il. ACK/NACK ~!i!.Oll CHoHkl~ Jle ACK/NACK J:HI§~ g,~ ~6Jllt *~fil coherent 

~~~ ~oH ~_l::i::I_~ ~~olJll §CL 01 ~EFOJl.S:: ACK/NACK ~~ :c:!§~OI 1bi GJ ~OI coherent SR~ :C::!§g 

~Oil t:JloH ~.g ~Sf.Dile SR ~_l::i::I_ ~§ 9:1AI coherent ~6.J.2~ ~.g,~ Jt5oK~. mxl~.2~ =1_'6 1121 (3) 

.£1 ~Sf.21- ~01 ACK/NACK e.!-~ ~§ote ~Sf.Dile Jl~Et-8 ACK/NACK J:H~~ ~oH ACK/NACK ~!I!.~ coherent 

LG~J;:J 17 .8/9/2007 
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A~£1tll 

SR Signal ___..ffi_____., w (3) 

Dedicated SR Channel without RS 

(
2
) Jit- Non-coherent SR. 

+Coherent ACK/NACK Detection 

ACK/NACK Signal 
(1) ACK/NACK only 
(2) SR with ACK/NACK information 
(3) SR only without SR-related information 

--•llii Coherent ACK/NACK Detection 
(1) 

ACK/NACK Channel with RS 

-=r..;g 11. Dedicated RS~ ~:Al ~t- non-coherent SR 5'B'§.% ~ii! SR ~:2:. %-'T--8 11J-6j 

D. SR Transmission Method in a Slot-based Hopping ACK/NACK Channel Structure 

~ @40i1Xl ~2321 coherent !re non-coherent SR~§ .:::;i±si 8Sf'. ACK/NACK xH\;§.::il~SI ~e§: .:iJ.2.~ol.:iJ., 

01~ 1:12:10-~Q:I SR only~§ Al2~ ~~21 O-tLtSI xH'§ .:::;i~ ~6.!~ X~l<2.!-ot::i2 2!0. 21E:!, dedicated SR xHg! 
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FREQUENCY SPREADING CONTROL CHANNELS 

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 
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Title 

TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR FREQUENCY 
SPREADING CONTROL CHANNELS 

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). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 
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Specification 
1. Title of the invention(dcvice) -

Transmission Methods for Scheduling Request Through Time- or Frequency Spreading Control Channels 

2. Detailed description of the invention (device) 

1) Object of the invention (device) 

The present invention proposes methods for transmitting additional information by taking the existing 

structure of a control channel into account if a scheduling request (SR) is made through time or frequency 

spreading channels for a control signal. Particularly, the present invention proposes a transmission method 

which can support both the control signal and the SR in the same time-frequency resource without 

changing the existing structure of a spreading control channel. To this end, there are proposed an SR 

channel creating method using a spreading code, and an additional SR channel creating method without 

using a spreading code for an allocated control signal. Specifically, there are proposed a code allocation 

method for distinguishing a control signal and an SR signal, a channel configuration method for transmitting 

SR information through an allocated code, a coherent/non-coherent demodulation method, and separately 

a method for enabling transmission of additional SR information through frequency hopping while 

maintaining the code allocation method for configuring the control channel. 

2) Description of related art - Problems of the latest published technology related to the present 

invention (device) are as follows. If there are literatures, patent publication or the like publication as an 

example of the related art, they have to be attached and described with reference to accompanying 

drawings. (the above well-known data is important to describe claims of the invention (device)) 

(1) Configuration of related art 

In the case of a broadband communication system, there have been proposed trans-receiving 

techniques and utilization plans more effective in time, spatial and frequency domains in order to maximize 

efficiency in limited wireless resources. Particularly, a multi-carrier based orthogonal frequency divisional 

multiplexing (OFDM) is in the limelight for increasing the efficiency of wireless resources the frequency 

domain since it is advantageous in that spectral efficiency is maximized through selective scheduling or the 

like in the frequency domain on the basis of different channel characteristics of a sub-carrier in addition to 

reduced complexity of a receiver under a frequency selective fading environment generated in the 

broadband channel. Multiple antenna technologies have been applied to maximize the efficiency in the 

spatial domains, and utilized as a technology suitable for high-speed multimedia data transmission through 

generation of a plurality of time and frequency domains in the spatial domain. To efficiently use resources 

in the time domain, there have also been applied an HARQ technique or the like suitable for packet-data 

transmission as well as scheduling that utilizes channel coding and channel selective characteristics among 

plural users . 

As above, downlink/uplink control signal transmission with regard to the time, spatial and frequency 
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domains is prerequisite in order to achieve various trans-receiving techniques for high-speed packet 

transmission in the broadband time-space. To this end, previously-allocated control channels have been 

utilized to transmit the control signals. Specifically, a transmission structure for an uplink control signal in 

long term evolution (LTE) will be described as an exemplary embodiment. An ACK/NACK transmission 

structure will be examined with a small amount of data signal transmission in the L TE. It is important for the 

transmission to concentrate power on one spot instead of increasing a bandwidth of a signal transmitted by 

user equipment, and a peak-to-average power ratio (PAPR) of a transmission signal has to be also 

decreased. For this, the LTE basically uses single carrier-frequency division multiplexing (SC-FDM) in the 

uplink signal transmission. The SC-FDM is a transmission method of making variation of a signal small, 

which have a larger coverage effect when using a power amplifier. A basic structure of the SC-FDM is 

shown in FIG. 1. The most significant feature of the SC-FDM, which a transmission signal is first spread 

through discrete Fourier transform (DFT) and then mapped as being concentrated on a frequency band at a 

part where the transmission signal is generated, is that the generated signal has an effect like a single 

carrier. Thus, the generated signal has a small PAPA. 

: Tx Signal 

FIG. 1. SC-FDM structure 

With this SC-FDM structure, there are points to be considered when transmitting a control signal. First, 

when the control signal is transmitted, different methods are taken according to whether there is data or no 

data. If there is no data to be transmitted along with the control signal, some of a system band is 

distinguished and allocated by FDM and the user equipment for transmitting only the control signal 

transmits the control signal by demodulating the control signal to this allocated region in the form of SC

FDM (refer to FIG. 2). In this allocated region. the method of transmitting the control signal may employ 

FDM or code division multiplexing (CDM) between the user equipments. 
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UL Control Channel #q 

FIG. 2. Transmission of the control signal when there is no data 
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When the control signal is transmitted within a previously allocated band as shown in FIG. 2, it has been 

considered that the spreads in the time domain as well as the frequency domain are all used to maximize 

UE capability for transmitting a small amount of data. Further, FIG. 3 shows a control channel structure for 

transmitting coherent ACK/NACK transmission. In the drawing, the transmission structure of one slot is 

shown. and a frequency diversity gain is obtained as one signal is repetitively transmitted through slot

based frequency hopping in one sub-frame as shown in FIG. 2. 

ACK/NAK 

zc 

1 slot 

FIG. 3. Transmission structure of uplink control signal for coherent ACK/NACK in LTE 

The control channel region previously allocated for transmitting the above time-frequency spreading 

ACK/NACK signal has to be taken into account when the user equipment (UE) transmits a scheduling 

request for transmitting the uplink data. It is possible to configure a dedicated SR channel by allocating 

certain time/frequency/code resources . At this time, if an arbitrary UE has to transmit both the SR signal 
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and the control signal in a certain transmission section, it is difficult to maintain the feature of the SC

FDMA when transmitting them through a plurality of channels different in a frequency domain, and thus 

single information may have to be transmitted through a single channel selected between an SR channel 

and a control channel. However, since it is difficult to clearly distinguish priority for selecting a certain 

signal between the control signal and the SR signal, particularly, the ACK/NACK control signal necessary for 

maximizing the efficiency of the limited wireless resource by performing retransmission effective in the 

downlink based on a small amount of the control signal directly affects the downlink performance, the 

downlink performance is deteriorated and the resource efficiency is lowered if the ACK/NACK transmission 

is dropped even through the high priority SR transmission is required. Accordingly, there is need of 

proposing an effective SR transmission method using the existing control channel under the condition that 

a certain UE is required to transmit the SR signal and the control signal. 

(2) Description of how device of related art operates 

(3) Problems of related art 

3) Description of the invention (device) - Overall descriptions about achievement with regard to the 

object of the invention (device). 

(1) Configuration of the invention (device) 

The present invention proposes an effective SR channel configuration for SR transmission in a 

control channel configured with time-frequency domain spreads. As a detailed approaching method, 

there is proposed a method of transmitting an SR signal in a 20 spreading channel structure 

considering time and frequency spreading like an LTE ACK/NACK channel. To this end, a channel 

structure for transmitting the SR signal is designed considering the fol lowing required conditions. 

(1) It is needed to design a channel compatible with the existing ACK/NACK channel structure as 

shown in FIG. 3. 

(2) It has to be possible to support the same channel structure when transmitting only an SR 

signal. 

(3) UE capability and transmission capacity in the existing ACK/NACK channel have to be maintained 

when transmitting only the ACK/NACK. 

(4) UE multiplexing capabi I ity have to be maximized when both the SR signal and the control signal 

are transmitted. 

(5) The same SR channel has to be configured regardless of whether the ACK/NACK signal and the SR 

signal are transmitted simultaneously or not. 
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(6) The ACK/NACK channel and the SR channel have to be flexibly configured in the al located time

frequency resources. 

(7) The f lexibi I ity of code al location has to be enhanced when a dedicated SR channel is configured 

through the code al location. 

(8) It has to be possible to transmit the control signal and the SR signal in the minimum frequency 

resource al location supportable in a narrow band. 

(9) The performance of detecting the ACK/NACK signal has not to be deteriorated after detecting an 

SR signal. 

(10) One method for detecting the SR signal has to be applied regardless of whether there is an 

ACK/NACK signal. 

(11) The structure has to coexist with the existing control signal (ACK/NACK or CQI) transmission 

method without any restriction to the existing control signal transmission method. 

There is proposed a method of configuring an SR channel and an ACK/NACK channel through the code 

al location is proposed in order to consider the SR channel configuratio~ plan by taking the foregoing 

requirements into account, and a specific SR channel structure based on a coherent or non-coherent SR 

detecting method using the same. Also, there is proposed an SR transmission method through frequency 

hopping using the existing ACK/NACK structure. The SR channel structure proposed in the present 

invention can be extended as a general SR channel configuration method irrespective of presence of an 

arbitrary control signal as long as it is not I imited to only the transmission simultaneous with a 

certain control signal such as the ACK/NACK signal. 

A. SR Channel Generation by Al locating the Spreading Codes for Control Channels 

In the case of the existing channel for transmitting the ACK/NACK control signal as shown in FIG. 

3, the control channel is configured by 20 spreading using ZC codes in the frequency domain and 

orthogonal codes having a length of 4(for short CP) for the ACK/NACK data or orthogonal codes having 

a length of 3 for RS in the time domain. Specifically, if 6 orthogonal codes can be generated by a 

circular shift with regard to a ZC root sequence having a length of 12 in the frequency domain of 

1RB, the ACK/NACK UE capability supportable in 1 slot is 18, in which the multiplexing capacity is 

determined by the length of RS for coherent demodulation. At this time, the 20 spreading codes in the 

ACK/NACK are effectively reserved for the SR transmission and al located for the SR, so that a SR 

dedicated channel can be configured. Thus, the SR signal transmission using the dedicated SR channel 

need not try to detect a dedicated SR code for detecting an SR signal every time when the ACK/NACk 

signal is detected and tries to detect the SR signal only when both the SR signal and the ACK/NACK 

signal are simultaneously transmitted. since it is possible to obtain the SR signal through non

coherent signal detect ion using a dedicated SR allocation code regardless of whether the ACK/NACK 
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signal is detected or not and a base station knows the simultaneous transmissions. 

The code al location methods for configuring the ACK/NACK channel and the dedicated SR channel are 

as fol lows. 

(1) A method of allocating one or more certain codes (e.g., circular shift) for the dedicated SR 

with regard to an arbitrary frequency-domain spreading code (e.g. ZC root sequence) al located 

to the ACK/NCAK channel frequency-domain spreading code 

(2) A method of al locating one or more orthogonal codes for the dedicated SR among the time-domain 

spreading codes (time covering) al located to the ACK/NCAK channel 

(3) A method of al locating one or more orthogonal codes for the dedicated SR among time-frequency 

20 spreading codes al located to the ACK/NCAK channel 

The above three code al locating methods can be applied to a control channel structure employing a 

code hopping method by extending to al location of a spreading hopping pattern defined per one or more 

symbols. As to the specific SR channel configuration method based on the foregoing code al location 

method, the fol lowing transmission method can be proposed by dividing into the coherent SR structure 

and the non-coherent SR structure according to the presence of the dedicated RS. 

B. Coherent SR Structure with Dedicated RS 

The coherent SR structure having the dedicated RS can configure the channels different according to 

the spreading code al location method as described above. The SR channel configuration method proposed 

in this embodiment is applicable in an arbitrary control channel structure using a spreading code, 

and detailed exemplary embodiments wi I I be described considering the ACK/NACK channel configuration 

method as shown in FIG. 3. 

(1)A method of allocating one or more certain codes (e.g., circular shift) for the dedicated SR 

with regard to an arbitrary frequency-domain spreading code (e.g. ZC root sequence) al located to 

the ACK/NCAK channel frequency-domain spreading code 

FIG. 4 shows the coherent SR transmission structure in which the frequency domain spreading code is 

al located for the SR channel configuration, and the time domain spreading code al location different 

in length is applied according to the RS and SR information transmission symbols. As shown therein, 

if the dedicated RS is configured for the coherent SR transmission, even though the number of time

domain orthogonal spreading codes used in the SR transmission symbols is larger than that of the RS 

dedicated orthogonal spreading codes, the number of SR channels supportable for the coherent SR 

signal demodulation (only the SR transmission without the control signal) is determined by the 

minimum number of time-domain orthogonal spreading codes in a dedicated RS or SR information section. 

Thus, when the SR control channel is configured with the time-frequency domain spreading code used in 
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the ACK/NACK channel configuration, UE multiplexing capability is varied depending on allocation of 

the frequency domain spreading code. In the ACK/NACK channel structure of the LTE, if it is possible 

to generate 6 orthogonal spreading codes through a circular shift with regard to one ZC root sequence 

in the frequency domain, three SR channels supportable to one allocated circular shift can be 

generated depending on the orthogonal spreading codes in 3-RS. and thus three ACK/NACK channels are 

decreased. <Table 1> shows the number of SR and ACK/NACK channels increased/decreased in accordance 

with the number of circular shifts al located tor configuring the dedicated SR channel. 
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Time-Domain Spreading 
Sequence for SR Information 

Coherent SR with Dedicated RS 

Time-Domain Spreading 
Sequence for SR-RS 

FIG. 4. Example of the coherent SR channel configuration having the dedicated RS by allocating the cl 

frequency-domain spreading code. 

<Table 1> Change in the number of dedicated SR and ACK/NACK channels according to the al location of 

the frequency-domain spreading codes 

The Number of Reserved Freq.- The Number of Coherent SR The Number of 
Domain Spreading Codes Channels with Dedicated RS ACK/NACK Channels 

0 0 18 

1 3 15 

2 6 12 

6 18 0 
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In the case that the SR channel configured as shown in FIG. 4 is al located to a certain UE, the UE 

transmits the SR information and the RS signal therefor through 20 spreading based on the al located 

codes if the transmission of the control signal such as the ACK/NACK is not simultaneously performed. 

and the base station that receives them obtains the SR signal through the coherent/non-coherent 

demodulation. Meanwhile, if the transmission of the ACK/NACK signal is required at the same time when 

the SR signal is transmitted. the ACK/NACK signal in a section where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 

4, so that the receiver detects the SR signal through the non-coherent demodulation (e.g., 

demodulation of on-off keying) with respect to the dedicated SR spreading code, and performs the 

coherent ACK/NACK demodulation through a channel estimation result based on the SR dedicated RS with 

respect to the ACK/NACK signal. 

(2) A method of al locating one or more orthogonal codes for the dedicated SR among the time-domain 

spreading codes (time covering) al located to the ACK/NCAK channel 

FIG. 5 shows a coherent SR channe I designing p I an by a 11 oca ting the time-domain spreading codes 

different in length from each other according to the RS and SR information transmission symbols. As 

shown therein. in the case that the SR control channel is configured with the time-frequency domain 

spreading codes used in the ACK/NACK channel configuration, the UE multiplexing capabi I ity is varied 

depending on the al location of the time-domain spreading codes, and the SR channel can be generated 

as many as the number of orthogonal codes supportable in the frequency-domain with regard to one 

al located time-domain spreading code . 
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Coherent SR with Dedicated RS 

Reserved Time-Domain 
Spreading Sequence(s) for SR-RS 

FIG. 5. Example of the coherent SR channel configuration having the dedicated RS by allocating the 

time-domain spreading code. 

In consideration of the LTE ACK/NACK channel structure. 6 orthogonal spreading codes can be 

generated by the circular shift with regard to one ZC root sequence in the frequency domain, and if 

the SR channel is configured by respectively al locating the orthogonal codes having a length of 4 to 

OFDM symbols for carrying SR information and the orthogonal codes having a length of 3 to a section 

used as RS, it is possible to generate the maximum six SR channels according to reserved time-domain 

spreading codes. Thus, six ACK/NACK channels are reduced. <Table 2> shows the number of SR and 

ACK/NACK channels increased and decreased depending on the number of time-domain spreading codes (the 

number of time-domain spreading codes applicable for the SR was I imited to 3 since the maximum 3 

orthogonal codes having a length of 3 are given in the case of RS) allocated for configuring the 

dedicated SR channel. 

<Table 2> Change in the number of dedicated SR and ACK/NACK channels according to al location of time

domain spreading codes 

The Number of Reserved Tilne
Domain Spreading Codes 

0 

The Number of Coherent SR 
Channels with Dedicated RS 

0 

6 

10 

The Number of 
ACKJNACK Channels 

18 

12 
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2 12 6 

3 18 0 

In the case where the SR channels configured as shown in FIG. 5 are al located to a certain UE, the 

UE transmits the SR information and the RS signal therefor through the 20 spreading based on the 

al located codes if the transmission of the control signal such as ACK/NACK is not simultaneously 

performed. and the base station that receives them obtains the SR signal through the coherent/non

coherent demodulation. Meanwhile, if the transmission of the ACK/NACK signal is required at the same 

time when the SR signal is transmitted. the ACK/NACK signal in a section where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 

5, so that the receiver detects the SR signal through the non-coherent demodulation (e.g .. 

demodulation of on-off keying) with respect to the dedicated SR spreading code, and performs the 

coherent ACK/NACK demodulation through a channel estimation result based on the SR dedicated RS with 

respect to the ACK/NACK signal. 

(3) A method of al locating one or more orthogonal codes for the dedicated SR among time-frequency 

2D spreading codes al located to the ACK/NCAK channel 

FIG. 6 shows that the 20 spreading codes are reserved for configuring the SR channel by arbitrarily 

al locating the spreading codes in the frequency domain in addition to al locating time-domain 

spreading codes different in length from one another according to the RS and SR information 

transmission symbols. As shown therein, if the SR control channel is configured by the time and 

frequency domain spreading codes used in the ACK/NACK channel configuration, the al located spreading 

codes are one-to-one mapped to the coherent SR channel configuration. and thus the ACK/NACK UE 

multiplexing capabi I ity is varied. In consideration of the LTE ACK/NACK channel structure, 6 

orthogonal spreading codes can be generated by the circular shift with regard to one ZC root sequence 

in the frequency domain, and if the orthogonal codes having a length of 4 are used to OFDM symbols 

for carrying SR information and the orthogonal codes having a length of 3 are used to a section used 

as RS, total eighteen 20 orthogonal spreading codes are generated (the spreading codes having a 

length of 3 in the RS restricts cardinality of the orthogonal codes). and a certain 20 spreading code 

among them may be used to configure one coherent SR channel. 
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Freq. 

~Time 

Coherent SR with Dedicated RS 

Reserved Time-Domain Spreading 
Sequence(s) For SR-RS 

FIG. 6. Example of the coherent SR channel configuration having the dedicated RS by allocating the 

time-frequency domain spreading codes 

<Tab I e 3> shows the number of SR and ACK/NACK channe Is increased and deer eased depending on the 

number of time-frequency domain spreading codes al located for configuring the dedicated SR channel. 

<Table 2> Change in the number of dedicated SR and ACK/NACK channels according to the al location of 

time-domain spreading codes 

The Number of Reserved Time- The Number of Coherent SR The Number of 
Domain Spreading Codes Channels with Dedicated RS ACK/NACK Channels 

0 0 18 

1 1 17 

18 18 0 

In the case where the SR channels configured as shown in FIG. 5 are al located to a certain UE, the 

UE transmits the SR information and the RS signal therefor through the 20 spreading based on the 

al located codes if the transmission of the control signal such as ACK/NACK is not simultaneously 

performed, and the base station that receives them obtains the SR signal through the coherent/non

coherent demodulation. Meanwhile, if the transmission of the ACK/NACK signal is required at the same 
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time when the SR signal is transmitted, the ACK/NACK signal in a sect ion where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 

5. so that the receiver detects the SR signal through the non-coherent demodulation (e.g .. 

demodulation of on-off keying) with respect to the dedicated SR spreading code, and performs the 

coherent ACK/NACK demodulation through a channel estimation result based on the SR dedicated RS with 

respect to the ACK/NACK signal. 

Through the coherent SR channel configuration mentioned above. the SR signal transmission method is 

classified into three scenarios as shown in FIG . 7. First. if only the SR signal is transmitted 

through the SR channel configured through the spreading code (refer to (3) of FIG. 7), the feature of 

the coherent SR channel allows additional information related to the SR to be transmitted together. 

Assume that the SR information is generally defined with 1bit. If 2-bit transmission is achieved by 

QPSK modulation or the like through the coherent SR, and the SR (1bit) information is detected by a 

coherent method as shown in the drawing, the information to be transmittable is 1bit since it is 

additional information. On the other hand. if the SR information is detected by a non-coherent (on

off keying) method, additional information can be all transmitted by QPSK modulation and thus 

additional information transmission of the maximum 2bit is possible . If the transmission of the 

ACK/NACK signal is required at the SR transmission I ike (2) of FIG. 7, both the SR and ACK/NACK can 

be transmitted through the previously allocated SR channel. At this time, the SR information is 

detected by the non-coherent method, and the ACK/NACK information is obtained by the same coherent 

demodulation as the existing demodulation method of the ACK/NACK channel. In even this case, if a 

transmission amount of ACK/NACK information is less I ike 1bit than that of the coherent SR, the SR 

information can be also modulated/demodulated by the coherent method. Lastly, if only the ACK/NACK is 

transmitted I ike (1) of FIG. 7, the ACK/NACK information undergoes the coherent 

modulation/demodulation through the previously al located ACK/NACK channels. 
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-~ Coherent SR + SR-Related Data Detection 

~Non-coherent SR 
+ Coherent SR-Related Data Detection 

~ Coherent ACK/NACK Detection 

(1) ACK/NACK only 
(2) SR with ACK/NACK information 

ACK/NACK Channel with RS 
(3) SR only with/without SR-related information 

FIG. 7. Method for transmitting and receiving SR signals through the coherent SR channels having the 

dedicated RS 

C. Non-coherent SR Structure without Dedicated RS 

In the case of the coherent SR structure mentioned in the above clause as the dedicated SR channel 

configuration. it may be useful in transmitting additional information instead of decreasing 

multiplexing capability as being configured together with the dedicated RS. Contrarily, if the SR 

channel structure does not have the dedicated RS as the non -coherent SR structure, the capacity of SR 

channels is increased as compared with that of the coherent SR , but it is difficult to transmit 

additional information related to the SR. Regarding detailed methods for configuring the non-coherent 

SR channel, channel generating methods are as fol lows in accordance with the foregoing three code

al location methods 

(1) A method of al locating one or more certain codes (e.g., circular shift) for the dedicated SR 

with regard to an arbitrary frequency-domain spreading code (e .g. ZC root sequence) al located to 

the ACK/NCAK channel frequency-domain spreading code 

FIG. 8 shows an example of configuring the SR channel by al locating the frequency-domain spreading 

code for configuring the SR channel without using the dedicated RS on the basis of the non-coherent 

SR demodulation. As opposed to the coherent SR transmission method shown in FIG. 4, the number of SR 

channels that can be generated regardless of the number of orthogonal codes in the RS region is 

determined by the number of orthogonal spreading codes in the time domain where the SR information is 
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transmitted with the spreading codes in the reserved frequency domain. Referring to the ACK/NACK 

structure of the LTE, total four SR channels can be generated with one circular shift when an 

orthogonal spreading code having a length of 4 is generated in the time-domain with regard to one ZC 

circular shift. At this time, the reduced number of ACK/NACK channels is varied depending on the 

number of RS orthogonal spreading codes and the number of 20 orthogonal spreading codes remained in 

the data region since the coherent demodulation is supposed. Also basically, even though the 

frequency or time domain spreading code is not reserved for generating the SR channel, the data 

region and the RS region are different in the number of 20 orthogonal spreading codes, and thus the 

data region uses six 20 spreading codes in the ACK/NACK structure of FIG. 3, thereby generating six 

non-coherent SR channels. <Table 4> shows the number of SR and ACK/NACK channels increased and 

decreased depending on the number of circular shifts allocated for configuring the dedicated SR 

channe I. 

Time-Domain Spreading 
Sequence for SR Information 

Non-coherent SR 
without Dedicated RS 

FIG. 8. Example of configuring the non-coherent SR channel by allocating the frequency-domain 

spreading codes 

<Table 4> Change in the number of dedicated SR and ACK/NACK channels according to the al location of 

frequency-domain spreading codes 

The Number of Reserved Freq.
Domain Spreading Codes 

0 

The Number of Non-coherent SR 
Channels without Dedicated RS 

6 

6 

15 

The Number of 
ACK/NACK Channels 

18 

18 
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2 8 16 

3 12 12 

6 24 0 

In the case where the SR channels configured as shown in FIG . 8 are al located to a certain UE, the 

UE transmits the SR information and the RS signal therefor through the 20 spreading based on the 

al located codes i f the transmission of the control signal such as ACK/NACK is not simultaneously 

performed, and the base station that receives them obtains the SR signal through the coherent/non

coherent demodulation. Meanwhile, if the transmission of the ACK/NACK signal is required at the same 

time when the SR signal is transmitted, the ACK/NACK signal in a section where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 

8, so that the receiver detects the SR signal through the non-coherent demodulation (e.g . , 

demodulation of on-off keying) with respect to the dedicated SR spreading code, and performs the 

coherent ACK/NACK demodulation through a channel estimation result based on the ACK/NACK dedicated RS 

with respect to the ACK/NACK signal. In other words. the non-coherent SR demodulation and the 

coherent ACK/NACK modulation are possible. 

(2) A method of al locating one or more orthogonal codes for the dedicated SR among the time-domain 

spreading codes (time covering) al located to the ACK/NCAK channel 

FIG. 9 shows an example of configuring the SR channel by allocating the time-domain spreading code 

for configuring the SR channel without using the dedicated RS on the basis of the non- coherent SR 

demodulation . Referring to the ACK/NACK structure of the LTE, if the orthogonal spreading codes 

having a length of 4 is al located for generating the SR channels in the time domain, six SR channels 

can be generated since total six orthogonal spreading codes can be generated with regard to one ZC 

root sequence. At this time, the reduced number of ACK/NACK channels does not causes loss of the 

ACK/NACK channels due to the al location of one time-domain spreading code since the cardinality of 

the time-domain spreading codes in the data symbols is more by one than the number of spreading codes 

in the RS symbols. However , if two or more time-domain spreading codes are al located , six ACK/NACK 

channels are reduced per al located spreading code. <Table 5> shows the number of SR and ACK/NACK 

channels increased and decreased according to the number of time-domain spreading codes having a 

length of 4 al located for configuring the dedicated SR channel. 
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FIG. 9. Example of configuring a non-coherent SR channel by allocating the time-domain spreading 

codes 

<Table 4> Change in the number of dedicated SR and ACK/NACK channels according to the al location 

of frequency-domain spreading codes 

The Number of Reserved Freq.- The Number of Non-coherent SR The Number of 
Domain Spreading Codes Channels without Dedicated RS ACK/NACK Channels 

0 6 18 

1 6 18 

2 12 12 

3 18 6 

4 24 0 

In the case where the SR channels configured as shown in FIG. 9 are al located to a certain UE, the 

UE transmits the SR information and the RS signal therefor through the 20 spreading based on the 

al located codes if the transmission of the control signal such as ACK/NACK is not simultaneously 

performed. and the base stat ion that receives them obtains the SR signal through the coherent/non

coherent demodulation. Meanwhile, if the transmission of the ACK/NACK signal is required at the same 

time when the SR signal is transmitted. the ACK/NACK signal in a sect ion where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 

8 , so that the receiver detects the SR signal through the non-coherent demodulation (e.g . , 
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demodulation of on-off keying) with respect to the dedicated SR spreading code , and performs the 

coherent ACK/NACK demodulation through a channel estimation result based on the ACK/NACK dedicated RS 

with respect to the ACK/NACK signal. In other words. the non-coherent SR demodulation and the 

coherent ACK/NACK modulation are possible. 

(3) A method of al locating one or more orthogonal codes for the dedicated SR among time-frequency 

20 spreading codes al located to the ACK/NCAK channel 

FIG. 10 shows an example of configuring the SR channel by allocating the time-frequency domain 20 

spreading code for configuring the SR channel without using the dedicated RS on the basis of the non

coherent SR demodulation. As shown therein, if the SR control channel is configured with the time and 

frequency domain spreading codes used in configuring the ACK/NACK channel, the allocated spreading 

codes are one-to-one mapped to the non-coherent SR channel configuration, and thus the ACK/NACK UE 

multiplexing capabi I ity is varied . In consideration of the LTE ACK/NACK channel structure, 6 

orthogonal spreading codes can be generated by the circular shift with regard to one ZC root sequence 

in the frequency domain, total 24 20 orthogonal spreading codes are generated using the orthogonal 

codes having a length of 4 with regard to the OFOM symbols for carrying SR information, and a certain 

20 spreading code among them may be used to configure one coherent SR channel. Because the 

cardinality of the 20 orthogonal spreading codes in the RS region is 18, there is no change in the 

number of ACK/NACK channels if the 20 orthogonal spreading codes al located to the dedicated SR is 6 

or less . <Table 6> shows the number of SR and ACK/NACK channels increased and decreased according to 

the number of 20 time-frequency domain spreading codes allocated for configuring the dedicated SR 

channe I. 

Reserved Time-Domain Spreading 
Sequence(s) For SR Information 

Freq. 

)-Time 
.j:>e 

CJ 

Non-coherent SR without Dedicated RS 

FIG. 10. Example of configuring the non-coherent SR channel b y allocating time-frequency domain 
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spreading c ode s 

<Table 5> Change in the number of dedicated SR and ACK/NACK channels according to the allocation of 

the time-frequency domain spreading codes 

The Number of Reserved Freq.- The Number of Non-coherent SR The Number of 
Domain Spreading Codes Channels without Dedicated RS ACK/NACK Channels 

0-6 6 18 

7 7 17 

8 8 16 

24 24 0 

In the case where the SR channels configured as shown in FIG. 10 are al located to a certain UE . the 

UE transmits the SR information and the RS signal therefor through the 20 spreading based on the 

allocated codes if the transmission of the control signal such as ACK/ NACK is not simultaneously 

performed . and the base station that receives them obtains the SR signal through the non-coherent 

demodulation . Meanwhile, if the transmission of the ACK/NACK signal is required at the same time when 

the SR signal is transmitted. the ACK/NACK signal in a section where the SR information is 

transmitted is modulated and transmitted with respect to the SR channel configured as shown in FIG. 8 

and the RS region defined in the ACK / NACK is simultaneously transmitted. so that the receiver detects 

the SR signal through the non-coherent demodulation (e.g . . demodulation of on-off keying) with 

respect to the dedicated SR spreading code, and performs the coherent ACK/NACK demodulation through a 

channel estimation result based on the ACK/NACK dedicated RS with respect to the ACK/NACK signal . In 

other words. the non-coherent SR demodulation and the coherent ACK/NACK demodulation are possible. 

Through the non-coherent SR channel configuration mentioned above. the SR signal transmission 

method is classified into three scenarios as shown in FIG. 11. First. only the SR signal is 

transmitted through the SR channel configured through the spreading code (refer to (3) of FIG . 11) . 

At this time. it may be possible to configure the dedicated channel for the SR transmission by 

al locat i ng 10 or 20 spreading codes to even a portion corresponding to the RS region of the ACK/NACK. 

In the case of transmitting the SR signal through the non-coherent SR channel. it is difficult to 

transmit additional SR information due to the non-coherent feature. Under the condition that the SR 

information is generally defined with 1bit and additional information transmission is not required. 

the proposed non-coherent method is advantageous in I ight of increasing the multiplexing capabi I ity 

in order to al low coexistence with the ACK/NACK or the I ike control channels. If the transmission of 

the ACK/NACK signal is required at the SR transmission I ike (2) of FIG. 7. the ACK/NACK signal can be 
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transmitted through the previously al located SR channel, in which the RS al located to the existing 

ACK)NACK is used as the RS required here. At this time, the SR information is detected by the non

coherent method, and the ACK/NACK information is obtained by the same coherent demodulation as the 

existing demodulation method for the ACK/NACK channel. In even this case, if a transmission amount of 

ACKJNACK information is less I ike 1bit than that of the coherent SR, the SR information can be also 

modulated/demodulated by the coherent method. Lastly, if only the ACK/NACK is transmitted I ike (3) of 

FIG. 11, the ACK/NACK information undergoes the coherent modulation/demodulation through the 

previously al located ACK/NACK channels. 

SR Signal -..Et) 

ACK/NACK Signal 

Non-coherent SR 

Dedicated SR Channel without RS 

ACK/NACK Channel with RS 

~Non-coherent SR 
+ Coherent ACK/NACK Detection 

(1) ACK/NACK only 
(2) SR with ACK/NACK information 
(3) SR only without SR-related information 

---+ Coherent ACK/NACK Detection 
(1) 

FIG. 11. Method of transmitting and receiving the SR signal through the non-coherent SR channel without 

the dedicated RS 

D. SR Transmission Method in a Slot-based Hopping ACK/NACK Channel Structure 

In the coherent or non-coherent SR transmission structure described in the foregoing clause, the 

same one channel configuration as that for transmitting only the SR is proposed by considering and 

reflecting the coexistence with the ACK/NACK channel. On the other had, if the coexistence between 

the dedicated SR channel structure and the coherent ACK/NACK structure is not considered and 

transmission is performed on the dedicated time-/frequency-resource, the capabi I ity of the SR channel 

is important together with efficiency increase in one resource. In other words, The maximum 42 SR 

channels (non-coherent method. and no addition information transmission) can be generated through 20 

spreading in 1RB. 1 subframe. Therefore, if the SR channel does not coexist with the existing 

ACK/NACK channel. it is required a method capable of transmitting additional 1bit information to the 

existing ACK/NACK channel so as to transmit the SR information through the ACK/NACK channel. 
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Accordingly, the present invention proposes a plan for transmitting the additional 1bit information 

while maintaining the ACK/NACK structure of the existing slot unit. As shown in FIG. 2, the control 

channel configuration of the LTE performs transmission through a control resource region defined in 

opposite terminals when there is no data transmission and at this time provides a frequency diversity 

gain through hopping of a slot unit . The present invention proposes a method of altering the phase or 

code of the ACK/NACK information carried on two slots to transmit the additional SR information of 

1bit since the same ACK/NACK information with regard to each slot is transmitted in the case of the 

ACK/NACK channel. If the SR transmission is required as shown in FIG . 12 and the amount of ACk/NACK 

to be transmitted is 1bit, the additional SR information of 1bit can be transmitted through QPSK 

ACK/NACK modulation. However, in the case of 2bit ACK/NACK transmission. if the SR transmission is 

required. the ACK/NACK information of every slot is multiplied with a previously determined phase 

variation or an orthogonal code, or transmitted in a differential modulation/encoding fashion. so 

that the receiver can restore the SR signal after the ACK/NACK demodulation of the slot unit. Of 

course. the non-coherent SR detection method can be first applied in this case. With this structure, 

the SR demodulating/modulating transmission is shown in FIG. 13. 

Slot-Based Phase 
Rotation/Orthogonal spreading 
code with length 2/Differential 
modulation for SR Information 

zc 

ACK/NACK 

Orthogonal cover r---------r·-------1 
y ' y 

1 slot 

FIG. 12. Method of transmitting the SR signal without affecting the existing ACK/NACK slot structure 
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FIG. 13 . Me thod of transmitting and receiving the SR in the control channel of the s lot based hopping 

fashion 

(2) Description of operation in the invention (device) 

4) Effec t of the invention (device) 

5) Another exemplary embodime nt of the invention (device) - Embodime nts e xplain operations, 

manufacturing methods or the like of a product itself in more detail while sorting something being applied 

to the product or having high possibility, or quote the drawings or disclose the whole configuration of the 

product. 

3. Claims of Pate nt (Utility Mode l r e gistration) - Features are disclosed to hold exclusive rights. The 

minimum necessary elements (super ordinate concept) for obtaining effective functions of the invention 

(device) are described. Every claim has to be terminated with the same as the title of the invention 

(device). 

4. Explanation of major parts in drawings (need to be mentione d) 

5. Drawings - Please briefly write descriptions of the drawings below the drawings . 

(ex: <FIG. 1> Structure of relate d art <FIG. 2> Structure of the present device ... ··· , and so on 
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