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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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I Attorney Docket Number I UT07-0084-USPO 
Application Data Sheet 37 CFR 1.76 I 

I Application Number 

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

CONTROL CHANNELS 

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 .oo 1can t I f r n orma ion: 

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 

Prefixl 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 

Annlicant 2 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 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 

Annlicant 3 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 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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Correspondence Information: 
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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 I Remove Email! 

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

Application Information: 

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

Attorney Docket Number UT07-0084-USPO I Small Entity Status Claimed D 
Application Type Provisional 

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 
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Application Number 

I Attorney Docket Number I UT07-0084-USPO 

Title of Invention I TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME/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: ® Customer Number I 0 US Patent Practitioner 10 Limited Recongnition (37 CFR 11.9) 

Customer Number 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 I Add 
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 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. 

Assignee 1 I Remove I 
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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 /Andrew S. Park/ Date (YYYY-MM-DD) 2007-10-14 

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 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 lo 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 pursuan1 
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 
US PTO becomes aware of a violation or potential violation of law or regulation. 
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::il2.HJf~ ~ 23 of::il:Af e!-0. LTEOil A-i~ .:::::~~ Ell 01 E-1 QJ.2 ~ §Q~ ACK/NACK :cl §g!-6.l § ~rn 5:!.:At. 8~ 

01 ~§ofl= QJ.2~ CHQ=1~g 3:AI ?,tg CHCJOll Ilf!f~~ e:!-3.::0ll ~3of~ ~§ofl= W6.lOI 3.2orO:l, ~el ~ 

§ Qj_Q:~ ~S!f~ (PAPR)S:: 6,1-0fO~ el-CL 01~ ~lof~ LTEOllktl= uplinkCJ.2: ~§S2.~ SC-FDM§ Jlfi§lS2.~ 

2 
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[H [-j '2ilg coverageB.Jlt~ 5.:!-E:Cf. SC-FDM~ JI~ =?-±e ::J'El 10!1 ±±AlofS.~.Cf. SC-FDM~ Jf:;:g e ~~ 
g ~§.Q!.Q.J~ e:!J::1 OFT~ spreadingel CH~Oll ~§ .Q!.2~ ~~ate ¥~OllA-J frequency bandOll G,l3of01 

DH{!Jofe '6'-6.l~~. ~~§ .Q!.2.Jf single carrier2f §tg B.JltJf ~cf. [[f2.fJ..-J ~~§ .Q!.2.e ~g PAPR~ 5.t 

e ~~01 ~Cf. 
r-----------------------------------------, 
I I 
I 1 
I I 

i SC-FDM ! 
I I 
I I 
I I 
I 1 

---i'r----to : 

i Tx Signal 

' I 
' ' ' I L _________________________________________ J 

::J 'El 1. SC-FDM ~ 6.l 

Ol2.1e:!- SC-FDM=?-± ~6.JOJIA-l control .Q!.Q_~ ~§~ ITH .:l12.~oHO~ £le ¥B:!OI ~~e:!-0. ~-t! :X-1101.Q!.2~ 

~ §~ ITH, 8101 E-IJ~ ~ e:A:I Si e:A:I OJI [[f2.f A-l Cf-E '6'-6.l ~ ~ e:!-Cf. X1101.Q!.2~ ~ §~ [H' §!-01 .!I!.~ C1101 E1 

Jf Sil:= ~~E ::J'El 22f §!-01 k1101.Q!.2~ ~§~ITH . .A-1101.Q!.2.e Al~'EY CHQ:f30ll '§!¥~ FDM~~ =?-B:!of 

01 ~@oH~.::tl X-1101.Q!.2.e.!- ~§off= 9~g 01 ~@§ ~Q:fOll X-1101.Q!.2~ SC-FDM ~6.l~~ ~±oHA-l ~§ 

e:!-Cf. 01 ~@§ ~Q:fOJIA-l X-110-l.Q!.2~ ~§off= '6'-6.lg 01 ~Q:f e!OJIJ..-J 8~2.1-0ll FDM~g CDM'6'"6.l~ ~~ 

-* £.!Cf. 

UL Control Channel #p 

UL Control Channel #q 

::J'El 2. GIOIE-IJ~ 

3 
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=:l'EJ 2~ §l-01 JI~~§ CH~LHOllkl X110lt.l.2-~ B§~ [H. ±~~ 8IOIE1 B§OI Jf5e:!- UE capability~ 

~CH.2.fcVI ~loH 4IH*~~ ~el- OfLl2J Al2.!-~~ ~H-§ §AIOil ~~ore ~e.!-01 .::iJ.2.~£1.::iJ. ~.::iJ.. =:l'EJ 30il 

A-le coherent ACK/NACKB§-§ ~le:!- X110lxHl§l .:::;:i±~ _!I!_Ol.::iJ. ~Cf. =:l'EJGllA-le ofLf~ slotGllA-l~ B§.:::;:i± 

~ _!I!_Ol.::iJ. ~.::iJ.. =:IE! 20ilA12f §l-01 ofLf~ sub-frameOJIA-l slot-based 4Ilf*S:.Qf-§ ~oH §~t.1.2-~ \:!!~ 

of():j B§Bl-.s25E.M1 4IH* OOltHAIEI 01~-§ ~~ofJil §Cf. 

ACK/NAK 

• zc 

Orthogonal cover 

1 slot 

=:l'EJ 3. LTEOilA-l Coherent ACK/NACK§ !?le! ~g,1=~3 X-JIOlt.1.2- B§ .:::;:i± 

!?-l2f §tg Al2.!--4Iil* ~H ACK/NACK t.l.2- B§-§ !?-loH JI~~§ X-JIOlxHl§l ~~g 8'§f-OI ~-gt~3 81 

OI E1 B §-§ !?I er scheduling request B §Al Oil 3JJ11 .::iJ.2.~ £1 Ol o~ e!-0. ~~ Al 2.!-/4Tif*/¥.2- Af~-§ ~~of 

01 dedicated SR xHl§g .:::;:i~ Jf5of.::iJ., 01 ITH. gJ~~ 8'§f-OI ~~ B§=?:cl-OJIA-l SR t.l.2- ~ X-JIOltJ.2-Jf § 

AIOJI B§of010~ ofe ~SF ~Ole! 4Ilf*~~-§ ~e ~*~ XHl§l-§ ~oH B§~ ITH SC-FDMA ~~-§ ~:XI 

ofJI Ol~Jil £101 3~~.s2£e SR xHI§ .r:Ee X-JIOlxHI§ 3 8~ xHI§~ t--:l§lof01 8~ ~_II!_~ B§oHO~ ore 

~~Jf ~'2!le1Cf. =:12.-JLf, X-JIO-JQ!_Q .r:Ei:: SR {J_Q~ ~~ ~~ Q!_Q 6":!~~ ~let priorityJf ~~ol :;i.=£1JI 

Jf Ol ~ .::iJ., ~ol. ±~~ Xii Ol t.!.2-~ JI\:!!.'=?.£ of fil~30llA1 .E.Jlf~ ~ xrn §~ *~ gj-.'=?.£M1 el-~§ fF{:--:1 Af 

~~ .E_g-§ ~CH.2.fofe C110il ~*~~ ACK/NACK X-JIOlt.12~1 ~SF of-gt~3~ ~5011 ~rn~~ ~~~ 4 

Jil £1~£, high priority SR B§OI H.:::;:i.S:.1-E ~SF2.fS:. ACK/NACKB§~ dropOf-E ~g Ofg,1=~3~ {:g5'&1.2.f 

~ Af~.E_g~ :X-iof~ O~JlofJil §0. [[1-2.fA-l, ~~ 81§{01 SR 612 ~ X-JIOl6.!2 B§OI 9.=?-£1e ~~OllA-l 

Jle X-JIOlxHl§l~ ~el- .E.Jlf~~ SR B§~6.j~ X-Jle.!-01 9.=?-§Cf. 

4 
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3) ~ ~~<~m011 QIEJ- ~~ - ~ W~(.Jl'i'l:-).s!l ~-~% <>ll~<'>l-71 -9Hl:- ~~ ~11'1<'>}0:J *~~_Q__£ ~rg~}i:::\-. 

Cl) ~ w~ C.Jl ~)-9-1 .::r-Ad 

~ ~~OJI A-IE Al 21---=?m*~ 52:1 ~HS2.£ .::;:i~ .§ Xii Oi xH \§ O!IA1 SR ~ §~ !f-1 el .Q J}f~ el SR .XH \§ .::;:i~ W6i 

2 Xile.J-e!-0. ::;:ixil~el ~2W'E1;!.S2.£ LTE ACK/NACK .XHI§~ gOI Al2.!- ~ -=?Ilf-* ~H~ :J:l.2.~e!- 20 spreading 

xHl§.::ri±OJIA1 SR CJ.2. ~§ ~E.!-~ Xile.!-20. 01~ !f-loH Of2-H.2J .g.g H.::r1±2::1~ :J:l.2.~of~ SR CJ.2. ~§* 

xHI§ .::ri±~ ~Jlle!-Cf. 

(1) ::J'S 3J1f .g.g Jle ACK/NACK xHI§ .::r1±2f .2.~Jf52 xHI§ ~JllJf ~Hofef. 

(2) SR CJ.2.e.J-~ ~§Of-E ~Sf-0!15:. §~el xHI§ .::;:i± Xl~OI Jf50f~OF el-Cf. 

(3) ACK/NACK CJ.2.EI-~ ~§off= ~Sf- Jle ACK/NACK .XHl§O!IM~ UE capabi I ity ~ ~§*'El'~ ~A:l2Cf. 

(4) SR C..!.2.2f XilOiC..!.2.Jf §AIOll ~§£1-E ~Sf- UE multiplexing capability~ ~CH2.fof~OF el-Cf. 

(5) ACK/NACK CJ.2.2f SR CJ.2.~ §Al~§ ~¥011 -2!-JllfilOI §'i§le!- SR XHI§ .::;:i~OI OIEFOHIOF el-Cf. 

(6) ~@.§ Al2.!---=?ITf-* :X:f~OllA1 ACK/NACK xHI§ ~SR xHI§ .::;:i~OI ~t:!of~OF el-Cf. 

(7) ¥.2.~@~ ~el dedicated SR xHI§ .::;:i~AI ¥.2.~@£1 ~e:!~~ ~~Ot el-Cf. 

(8) §CHQ:10llA1 Xl~Jf52 ~~ -=?ITf-* Xf~ ~@01IA-1 XilOiCJ.2. ~ SR CJ.2.~§01 Jf5of~Ot 20. 

(9) SR CJ.2. ~~ .$- ACK/NACK t!.2. ~~ ~5 ~2.fJf tg.1-~0fA:I ?.tOfOt el-Cf. 

(10) ACK/NACK t!.2.~ eXH~¥011 -2!-JllfilOI §'i§le!- SR CJ.2. ~~W6i£1 ~*01 ~Hofef. 

(11) Jle :AilOiCJ.2. (ACK/NACK Ef-E CQI) ~§ W6iJ1f ~e Jf5e!- .::ri±~OF of:J:l., 01 ITH Jle XilOiCJ.2. 

~§ W6.l011 XilQ.J'AfgJ-~ -=?A:I ?.tOfOF el-Cf. 

!f-12f .g.g g.::;:ingi-~ :J:l.2.~of~ SR .XHI§ .::ri~we.i-~ :J:l.2.~oDI !f-loH ¥.2.~@~ ~el SR .XHI§ ~ ACK/NACK 

xHI§ .::ri~W6i~ X110of::tl, 01~ ~*of~ coherent Efi= non~coherent SR ~~W6i011 me .::rixil~el SR .XH 

\§ .::ri±~ All el-el-Cf. EE el' JI e ACK/NACK .::ri±~ -!l*of~ -=?ITf* 5:.Q.J'~ {§el- SR ~ § W6i ~ XII E.!-e!-Cf. 

~ tg.'"~011A1 J..1102 SR .XHI§ ::;:i±-E ACK/NACK CJ.2.2f gOI ~~ :AilOiC..!.2.2f §AIOll ~§off= ~Sf-0110 ~* 

£1-E 3::!~ 2~£1A:I ?.t.S2.e:!, gj~£1 X110iCJ.2.£1 e:AH~¥2f -2!-JllfilOI ~~~el SR xHI§ .::ri~W6i.S2.£ ~~~ 

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

::J'S 3011A-12f §!-01 Jle ACK/NACK X110iC..!£ ~§ xHI§~ ~Sf- 20 spreading.S2.£ -=?IH-*232=1011A1 ZC ¥£2f 

Al2.!-~2:1011A-I ACK/NACK GIOIE-t~ !f-12 ~01 4(short CP£1 ~Sf-) Ef-E RS~ ~12 ~01 3~ ~J:i2¥.2.~ Ol*of 

~ X-tlOi.XHI§~ .::r1{g0f:J:l. £.(Cf . .::rix11~.S2.£-E 1 RB~ -=?Ilf*-gJ2:1011M ~01 12£1 ZC root sequenceOll CHoH 

circular shift.£ 6JH~ ~J:i2¥.2. ~~01 Jf52 ~Sf- 1 slot011A-I A:!~ Jf52 ACK/NACK UE capabi I ity-E 18 

£coherent~±~ !f-12 RS£! ~01011 ~oH multiplexing *'El'OI ~~E!Cf. 01 [H, SR~§~ !f-loH ACK/NACK 

011A1£1 20 ~H¥.2.~ .Q~~S2.£ reservationof~ SR*S2.£ ~@g,i-S2.£»d SR~* .XHI§ .::;:i~OI Jf50-fCf. 

01£1- ~01 dedicated SR XH~~ ~el SR CJ.2 ~~g ACK/NACK CJ.2.~ ~~ ~¥£!- ~Jll~OI dedicated SR ~ 

@ ¥.2.~ ~e1· non-coherent CJ.2. £!~£ SR C..!£ ~&01 Jf5of :J:l., SR CJ.2.£1- ACK/NACK CJ.2.Jf ~AIOll ~ 
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§o~e e!Sf-Oll CllOIJME= JIA:l~OllM ~::il fll~~£. OH ACK/NACK ~.2 ~Hi Al mo SR ~:2: ~~~ ~E! 

dedicated SR ¥:2: ~~~ Al.S:.~ ~RJ~ al~[]:j, ~Al a§OI 0190l Xie e!Sf-Olle! SR~~~~~ Al.S:.o~ 

JH 80. 

ACK/NACK xH'§Jlf Dedicated SR xH'§ 7~~ !f-12.!- ¥2~@ igJ-6.jg Q§Jlf ~Cf. 

(1) ACK/NCAK xH'§Oll ~@.§! 2:l£1£1 frequency-domain spreading code (e.g. ZC root sequence)Oll CHoH of 

Lf ~e .:J 011=!"£1 ~~ ¥2 (e.g. circular shift)~ dedicated SR~ !f-loH ~@ofe igJ-ig;J 

(2) ACK/NCAK XH'§Oll ~@.§! 1-l:zl~~ ~H¥2(time covering) 3 oflf ~e .:J 011=!"£1 ::>;JJ:il.¥2.~ 

dedicated SR~ !f-1 oH ~@ale igJ-ig;J 

1=J"Jl£1 3Jf:AI ¥2.~@igJ-6.jg ¥2 .S::.Qf(hopping) igj-6.j~ ~ge.!- XilOlXH'§ 7~011 CHO-HA-le ofLf ~e .:J 

011=!"£1 ~~om ~£18 ~w .S::.Qf rrrn£J ~@S2~ ~~ofO=I ~g Jf~ofCf. !f-12.f ~g ¥2~@igJ-~~ JI 

\:l_l-S2~ 7x~I~~ SR xH'§ 7~ igJ-6JOJI CHoH dedicated RS£! ~XH O=l¥Oll [[f2.f coherent SR 7~.2.f non­

coherent SR 7~~ Lf.!i=-01 Cf§Jlf ~g l':!$ igJ-6J£1 Xile.!-01 Jf~ofO. 

B. Coherent SR Structure with Dedicated RS 

Dedicated RS~ 5:!-e coherent SR 7~e ~ gj OllA-1 ~ 16! 21- Clf 2.f ~01 ~t!-¥2 ~@ igJ-6.j Oii [[f2.f 1=!-012.!­

XH '§ 7~01 Jf~oKf. ~ ~'6!0llA-I Xile..!-of::il flle SR XH'§ 7{;;! igJ-6.jg ~t!-¥2.~ ~§2.!- 2:l£1£1 XilOlXH'§ 

7~0llM ~§JH5ofJ2, =?X~I~~ -@!Al 0115EM .:J~ 30llM.9.1 ACK/NACK XH'§ 7~ igj-6)~ J22.rnfO=I ~'6!of::il 

JJ 2.!-Cf. 

(1) ACK/NCAK xH'§Oll ~@8 2:l£1£1 frequency-domain spreading code (e.g. ZC root sequence) Oii CH-OH of 

Lf ~e .:J 011=!".9.I ~~ ¥2. (e.g. circular shift)~ dedicated SR~ !f-loH ~@ofe igJ-gj 

.:J~ 4e ~Ilf* ~~ ~H ¥2~ SR XH'§ 7{;;!~ !f-loH ~@ofJ2, RS2.f SR ~~ ~$ ~~~Oii [[fC.f A-I~ 

CfE ~01~ SJ-e 1-l:zl ~~ ~H ¥2. ~@~ ~§2.!- coherent SR a$ 7~~ ~OIJ2 fllCf . .:J~OllA-12.f ~ 

OI coherent SR l':!$~ !f-loH dedicated RS~ 7~21- ~Sf-OllA-le SR ~$ ~~~OllA-1 ~§2.!- 1-l:zl ~~ ::>;JJ:il 
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{ 

Time-Domain Spreading 
Sequence for SR Information 

Code 

Coherent SR with Dedicated RS 

Time-Domain Spreading 
Sequence for SR-RS 

.:i ~ 4. T-:sI}yq!l ~ ~{]:- Jf-.:2:. ~ ~i:a-"5"}o'.j dedicated RS~ ?!"-C coherent SR ;<W1€ T-Acl QJ oJl 

~H ¥221 4-Jf RS ~ g '51.lil~H ¥2011 l:::ll oH PlC-l 2L11, coherent SR H2~::::S ( X~I 01 .Q!2 iliOI SR ~ §'2.!-

01 Ol!F01 :Ale ~SF)~ !?-loH :Al§ Jf-52.!- SR J.HI§ 4-e dedicated RS ~e SR information -=?-:z!-Ollf..-l.sJ Al:c! 

239'1 '51.lil ~H ¥2 4-.sJ ~±~OJI 21oH ?@~8Cf. 01.2.f ~01 ACK/NACK J.HI§ -=?-~OllM ~gs:.1e f..12.!"-4Ilf 

4-239'1 ~H¥2.~ ~~Of():j SR X~I01J.HI§ -=?-~@ 4-~ofe ~SF. 4llf4- 239'1 ~H ¥2..sl ~9011 [[fC.f UE 

multiplexing capabi I ityJf §1-C.f A:IJil 8Cf. LTEOllA-l.sJ ACK/NACK J.HI§ =i2::::SOllM 4llf4- 'i?39'10llA-l ofLf21 ZC 

root sequenceOil CHoH circular shift~ ~oH 6JH21 '51.lil ~H ¥2 ~~01 Jf-5e! ~SF. ofLf21 ~98 

circular shiftOll CHoH :Al§ Jf-52!- SR J.Hl§g 3-RSOllf..-121 61.lil ~H¥2011 [[fC.f 3JH21 SR J.HI§ ~~01 Jf-5 

of::il, 01~ 2-ioH 3JH21 ACK/NACK .XHl§OI ~01~Jll 8Cf. <.H 1>g dedicated SR J.HI§ -=?-~@ ~loH ~98 

circular shift~I =?OJI CHcJ ~Sl".S:.I~ SR ~ ACK/NACK ;H'@21 ::?~ 5:1.0l::il ~Cb. 

<H 1> 4Jlf4-'i?39'1 ~H ¥2 ~9011 CCfe dedicated SR ~ ACK/NACK J.HI§ 4-21 \::1.2.f 

The Number of Reserved Freq.­
Domain Spreading Codes 

0 

2 

6 

The Number of Coherent SR 
Channels with Dedicated RS 

0 

3 

6 

18 

7 

The Number of 
ACK/NACK Channels 

18 

15 

12 

0 
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.::J'S 40llA-l2f ~01 =;:i~§ SR };H~~ ~rn 81§t0ll ~@oft: ~SF .:J. 81§t01 ACK/NACKJlf ~g XllOi t.!.2 ~ 

§01 ~AIOll l§t~ofA:I ?Jt: ~SFOllt: ~g§ ¥.2~ *oH 20 ~H~ *oH SR ~!Il.2f 01~ ~IE!- RS t.!.2~ ~ 

§ofJH £1.::il, OI~ *t.!El- JIA:l:;::;OllA-lt: coherent/non-coherent~±~ *oH SR t.!.2~ ~~ofJll .§Cf. 2! 

E1, SR t.! 2 ~§Al 011 ACK/NACK tJ .2~ §01 ~Al Oil B.=;:i£1 t: ~ SF011 t: .:J. 'El 4011A-l2f ~01 =;:i~ El SR xH ~ 011 

CHoH SR i nformat i onOI ~§£le :::;:i2_1-011 ACK/NACK tJ .2~ \:':! ±ofOi ~ §grS2~J.kl, -*t.! 80lLA.-l t: dedicated 

SR ~H¥2-0H CHoH non-coherent ~± (e.g., demodulation of on-off keying)~ *oH SR t.!2 ~~~ *~ 

of.::il, ACK/NACK tJ.2011 CHoHA-l SR~~ RS~ *2! xH~~~ ~Jll-~ ~~ofOi coherent ACK/NACK~±~ *~ 

of Jll E!Cf. 

(2) ACK/NCAK xH~Oll ~'@§ Al:z!~~ ~6!¥2-(time covering) 5 ofLf !ft: '.:J. 01~.si ZSLlil-"F.2~ 

dedicated SR~ ~loH ~goft: ~tg;J 

.::J'S 5t: RS2f SR ~~ ~§ f>d~§Oll [[f2.f A-l~ Cf-E ~01~ Sd"t: AILI- ~~ ~H ¥.2~ ~gofOi 

~~ ~H¥.2~ ~~Of():j SR X-lJOixH~ =;:i~~ *~oft: ~SF. AILI- ~~ ~H ¥2-.sl ~g011 [[f2.f UE 

multiplexing capabilityJf 1§2.f A:IJll £1.::il. ~@§ ofLf~I AILI-~~ ~H ¥2-011 CHoH 2?I1f{o~Q:l011A-l A:I 

~JH3E!- ZSl.lil ¥.2 *12..1-§.sl SR xH~ ~~01 Jf!gofCf. LTE ACK/NACK xH~ =;:i±~ .::il2.::JW21, 2?Ilf-* ~~OJI 

(/) 
<I.> 
(.) 
c 
<I.> 
::J 
C'" 
<I.> -
Cl)~ 
C> 0 c (.) 
i5 0 co <:( 

~~ 
Cl) 0 
c :­

"(ij C> 

E cti 0 ..__, 

0 
I 

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

Code 

Coherent SR with Dedicated RS 

Reserved Time-Domain 
Spreading Sequence(s) for SR-RS 
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,A.-J ofU~ ZC root sequenceOil CHoH circular shift~ ~oH 6JH~ 2S.!lil. ~H ¥2- ~~OI Jf5of.::il, SR ~.tI!_ 

Jf ~2.le OFDM ~~Oil CHoH ~01 4~ 2S.!JJ1 ¥2-~. RS£ ~g.S::le 7:zJ-Qil,A.-J ~01 3.£1 2S.!lil.¥.2~ 2{2.f ~@ 

of():j SR :X:HI@ 7~§ ofe :el~. OllQ,i'§! Al:zJ-~2:1 ~&¥2-0H [[f2.f ~ICH 6JH.£1 SR :X:HI@ ~~01 Jf5of0. 01 

£ '2JoH 6JH.£1 ACK/NACK :X:HI@ bf~~ Sd"JH §0. <H. 2>e dedicated SR :X:HI@ 7~§ ~loH ~@§! Alz.!-~2:1 

~H ¥2- (RS~ :el~ ~01 3~ ~CH 3JH.£1 2S.!lil.¥.2~ Sd"Jll £!~£. SR§ ~loH ~@Jf5e! Alz.!-~2:1 ~&¥ 

2-~ *~ 3~£ Xii e!ofZl.O. )~ *Oil [[f 2.f §b'-£1 e SR ~ ACK/NACK :X:H !@~ 4~ .tI!_Ol .::il V.O. 

<H. 2> AIZJ-~Q:i ~H ¥2- ~@Oil me. dedicated SR~ ACK/NACK :X:HI@ *£1 1:!12.1-

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 6 12 

2 12 6 

3 18 0 

::J'S 50ilkl2.f ~01 7~§! SR :X:H'.§§ ~~ 8fil0il ~@ofe :el~ :::J. 8fil01 ACK/NACK.111- ~g Xilai -0.)_Q_ ~ 

§01 ~AIOil ~~of:X:I 84-e :el-'?-Oile ~@§! ¥2-~ ~oH 20 ~H§ ~oH SR ~!I:2.f 01~ ~le! RS 6.12~ ~ 

§ofJll £1.::il, OI~ 46.le! Jl:X:l~OilA-Je coherent/non-coherent~~~ ~oH SR -bJ.Q~ ~~ofJll §Cf. e! 

E:!, SR -0.)_Q_ ~§AIOil ACK/NACK -0.1.2.~§0I ~AIOil 5175:.le :el~Oile ::J'S 50il,A.-J2.f ~01 7~§! SR :X:H'.§Oil 

ClloH SR informationOI ~§£le 721-0il ACK/NACK -0.12-~ \:!1~of():j ~§fil~£Mi, *Ll80il,A.-Je dedicated 

SR ~&¥2-0il ClloH non-coherent~± (e.g., demodulation of on-off keying)~ ~oH SR -bJ.Q ~~§ 4~ 

of .::il, ACK/NACK 6.12-0il CH oH A-J SR ~ g RS§ ~el :X:H I@~~ ~J:lJ~ ~~NO=l coherent ACK/NACK ~±~ 4~ 

of Jll §! o. 

::J'S 5g RS2.f SR ~.tI!_ ~§~~~Oil [[f2.f ,A.-J£ OE- ~01~ ?fe Alz.!- ~Q:i ~H ¥2-~ ~@.llf filJJll ~ 

IIf4 ~ Q:i Oil A-J~ ~&¥2-~ gj ~ £ ~@of ():I 20 ~&¥2-~ SR :X:H ';§ 7~ § ~I oH Oll Q,i'e! :el-'?-~ .tI!_Ol .::il v. 

ACK/NACK UE mu It ip I ex i ng capab i Ii tyJf §1-2.f XI Jll -t1:I 0. LTE ACK/NACK :X:H '.§ 7 ±~ .::il2.~ of e1, ~ilf4 ~ 2:1 

OJl,A.-J ofLf£1 ZC root sequenceOil ClloH circular shift~ ~oH 6JH£1 2S.!JJ1 ~H ¥2- ~~OI Jf5of.::il, SR~ 

!I:Jf ~2.le OFOM ~~Oil CHoH ~01 4~ 2S.!J:il ¥2~. RS.£ ~g£1e 721-0ilkl ~01 3~ 2S.!J:il¥.Q~ Afgof 

e :el-'?- 20 2S.!lil.~H ¥2-e § 18JH ~~£1.::il (RSOilA-J.£1 ~01 3~ ~&¥2-£ 2S.!JJ1¥.2~ cardinal ityOll Xii 
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Reserved Time-Domain Spreading 
Sequence(s) For SR Information 

(., 

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

ACK/NACK .XH~~ -"?~ !:i:!.01.:iJ. ~Cf. 

<±1 2> Al 21~ 9:1 ~H ¥2 ~~Oil CG-E dedicated SR ~ ACK/NACK .XH ~ -"?~ \::! 2.f 

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 

=rn 5011."-1.2.f ~01 -=11~-'@ SR .X.HI§~ ~~ 8~011 ~~oli= ~~ =i 8~01 ACK/NACK:ilf ~g XllOl ~2 ~ 

~01 §AIOll ~~ofXI sti= ~~Olli= ~~8 ¥2.~ ~oH 20 ~H~ ~oH SR ~!I!..2.f 01~ !?let- RS ~.2.~ ~ 

~ofJll £1.:iJ., OI~ =?~et- JIA:l;;Olltdi= coherent/non-coherent~~~ ~oH SR ~.2.~ ~~ofJll -'@Cf. el­

l'.'!, SR ~2 ~~."-1011 ACK/NACK ~.2.~~01 §AIOll s:?.-=115:.li= ~SF-Olli= =:J.'EJ 50llM.2.f ~01 .::;:i~g SR .X.H~Oll 

CHoH SR informationOI ~~£Ii= -=112.!0ll ACK/NACK ~2~ ti:!~ofO=I ~~fil.S2.~.Mi, =?~80ilA1i= dedicated 
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SR ~t.l--'¥.2.0H CHoH non-coherent ~~ (e.g., demodulation of on-off keying)~ ~oH SR H.2. £l~§ *~ 

of.:iJ., ACK/NACK t.l.2.0il CHoHJd SR~~ RS§ ~et .XH'§~~ ~:ilf~ ~~ofO:I coherent ACK/NACK~~~ *~ 

oDil 8Cf. 

Ol~OilJd <2:!~et coherent SR xH'@ =?-~§ ~ofO:I SR "6.!.2. ~§ ~~g .::J'S 70ilA-l2.f §fOI 3Jf:AI AILfC..12 

£ ~2.I~ * ~Cf. e::l:A~' ~t.l-.1¥.2.~ ~oH -=jJ-{g§ SR xH'§§ ~oH SR H.2.'2.!-§ ~§ D'S 79.J (3)9.J ~Sf-) 

~ . [H e coherent SR .XH '@ 9.1 ~ ~ ~ -'¥ J f ~ 2J SR 21- E1 :g 5:l. ~ fil JJll ~ § J f 6 om . g,j t!J-~ S2. £ SR 

informationOI 1bit.S2.£ :g9.1§Cf.:iJ. Jr:gof'21, coherent SR~ ~oH QPSK ~~ W~ 5§ ~oH 2-bit ~§01 

Ol 5FOUI e ~SF .::J 'El Oil Jd 21- §f 01 SR ( 1b it) ~ 5:l. ~ coherent W~ S2.~ £l ~of e ~SF ~Jf :g 5:l. 2.f ~ § Jf6 

et informationg 1 bitOI 8Cf. t!J-'21, SR :gs:i_~ non-coherent(on-off keying) W~S2.£ £l~ofe ~SF ~ 

J f :g 5:l_ E QPSK ~ ~ £ 2 !:F ~ § J H.s of~£ 0 I ~ SF Oil E ~ CH 2b i t 9.1 ~ J f ~ 5:l_ ~ § 0 I J f 5 oKf . .::J 'El 7 9.1 

(2)£1 ~Sf-2.f §fOI SR ~§Al ACK/NACK t.l.2 ~§01 9-=?-~le ~SF Jl~'a8 SR .XH'@§ ~oH SRJlr ACK/NACK 

9.1 $Al ~§OI Jf5ofct. 01 [HOile SR ~s:i.e non-coherent W~S2.£ £l~of.JJ., ACK/NACK ~5:l.Oil CHoHA-le 

JI~ ACK/NACK .XH'.@9.J ~~ W~Jlf ~g,jet coherernt ~~~ ~oH ~5:l.~ ~~ofJil 8Cf. OI ~Sf-Oil.S:. 

ACK/NACK ~s:i_ ~§61'01 1bit:llf §!"01 coherent SR£1 ~§~'61'0il t:JloH ~g ~Sf-Oile SR ~s:i_ ~§ Q.1AI 

coherent W~S2.~ ~~~ Jf5ofCf. Of:AIQJ-S2.~ .::J'S 70ilA-l (1)9.J ~Sf-21- §!"01 ACK/NACK '2.!-§ ~§ofe ~ 

Sf.Dile Jl~'a.§! ACK/NACK .XH'§§ ~oH ACK/NACK ~s:i_~ coherent ~~~~ *~ofJil 8Cf. 

rTime 
Freq. ~ Coherent SR + SR-Related Data Detection 

SR Signal ~ ,~ 
(3) Non-coherent SR 

SR-Related Data + Coherent SR-Related Data Detection 
(2) (2) 

~Non-coherent SR 
+ Coherent ACK/NACK Detection 

ACK/NACK Signal 
Dedicated SR Channel with RS 

SR Triggering L 
(
1
) m-+ 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~ ~.C- coherent SR ~~ '§.% ~~ SR {]_~ %9{} tiJ--"~ 
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C. Non-coherent SR Structure without Dedicated RS 

Dedicated SR xHI§ =?~ ig,J-~Q..£ ~gjOJIA-1 21-Ge:t coherent SR =?±£1 ~~ dedicated RS.2.!- g[JJ11 =?~£1 

(}j ~X11 multiplexing capabi I ity~ ~.::1:::Al31E- CHt.! ¥J!-~21 ~!I!. l:!§OJI .g.§0!-Jjl ~§~ 4 ~Cf. 012!­

\g-2.I non-coherent SR =?±.£A-l dedicated RS~ SJ:XI 81-E- SR xHI§ =?±.£! ~~ coherent SROJI l::lloH SR xHI§ 

§~H~ §CHAl3IE- ~e:! ¥J!-~21 SR -E!-~ ~!I!. l:!§OJI Oi2HE ~§ SJ.::iJ. VD. =?x~l~21 non-coherent SR 

xHI§ =jl~ig,1-~0JI CHoH ~ ~OJIA-121- ~01 J.dlJL:X:I ¥:2~@ ig,1-~0JI [[f2.!- xHI§ ~~ W~§ ~m !I!.:X!-. 

(1) ACK/NCAK xHl§OJI ~@-8 g,J.£1.£1 frequency-domain spreading code (e.g. ZC root sequence) OJI CHoH o!­

L!- .c::E_f::- .::J Ol~.£1 ~~ ¥:2 (e.g. circular shift)~ dedicated SR§ !f-loH ~@Off::- ig,i-ig;i 

.::J'El sg :::;;;m4 ~~ ~t.!- ¥:2~ SR xHI§ =?~§ !f-loH ~@0!-.:JJ., non-coherent SR ~±~ Jl~Q.~ 

dedicated RS~ N§o!-:XI 81-E- SR xHI§ =?~.£1 OH~ !I!.01.::iJ. ~Cf . .::J'EJ 4.£1 coherent SR l:!§W~JJ.f \g-2.1 Oll 

Q.t.§ :::;;;m4 ~~.£! ~t.!- ¥2-0JI CHoH SR ~!I!.J!- ~§S:.IE- Al-2_1-~~ =?2.!"0JIA-1.£1 2SJJJl~t.!-¥:2.£1 4011 £1oH 

RS 23Q:!OJIA-12.I ~J11¥:2 40ll -E!-Jil~OI ~~ J!-5e:t SR xHl§2.I 4J!- ~~§Cl-. LTE2.I ACK/NACK =?±OllA-1 ~ 

Tii!I!.e:!, ofL!-2.1 zc circular shiftOil CHO-H AW23~0JIA-1 ~OI 4.£1 ~Jll ~t.!-¥:2~ {!:!~0!-Jjl £112:!, o!-L!-.£1 

circular shift~ § 4JH£1 SR xHI§ {!J~OI J!-50!-C!-. 01 [H ~.::1:::£11=- ACK/NACK xHl§2.I 41=- coherent ~± 

~ J f~ Of .::iJ. ~Q.~.£ RS.£1 2Sl JJl ~t.!- ¥:2£1 4 .2.!- Eil 01 E1 23 ~OJI A-1 'cl-§ 2D ~ JJl ~t.!- ¥ :22.I 4 OJI [[f 2.f \g-2.f 

EilOIE1 23Q:lJ:l.!- RS23Q:!2.I 2D 2SJJ11 ~t.!-¥2-.£1 4J!- ~Ol0f0i .::J'EJ 3£1 ACK/NACK :::;:i±OilA-11=- EilOIE1 23Q:l0JIA-1 

6JH.£1 2D ~-61-¥:2~ ~§gQ..£M1 6JH.£1 non-coherent SR :XHI§ ~~01 Jf5o!-D. <.±±. 4>1::: dedicated SR :XH 

I§ =?~§ !f-loH ~@El circular shift.£! 40JI ([f2.!- §~£IE- SR ~ACK/NACK xHl§2.I 4~ !I!.01.::iJ. <X..l.Cf. 

Time-Domain Spreading 
Sequence for SR Information 

12 

Non-coherent SR 
without Dedicated RS 
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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 8 16 

3 12 12 

6 24 0 

§oDH 5:1.::Ll, OI~ *.Q!2l JIXl~OllA-IE: non-coherent ~±~ ~oH SR .Q!2~ ~~ofJ-H 8Cf. eta, SR .Q!2 

E §Al Oil ACK/NACK .Q! 2E §01 ~Al Oil 51::;:1 s:.1 e ?3 ~011 e .=:J. ~ 8011A-l .2.f ~01 .:;:i.~ 8 SR J:.:H '§ 011 CH oH SR 

i nformat ionOI E §£1 e .:;:i.2_1-011 ACK/NACK t..12~ ~ :EofQ:I E §of .::L2, ACK/NACKOll M ~SI 8 RS 2=l Q:l ~ ~Al OJI 

E§m~.£~-1. *tl 8011A-IE: dedicated SR ~tl-¥2011 CHoH non-coherent ~± (e.g., demodulation of on­

off keying)~ ~oH SR .Q!2 ~~~ *~of.::Ll, ACK/NACK .Q!2011 CHoHA-1 ACK/NACK E~ RS§ ~et J:.:H'§~~ 

~Jlf~ ~~ofO=l coherent ACK/NACK ~±~ *~ofJ-11 8Cf. CfAI ig{oHA-1, non-coherent SR ~±2.f coherent 

ACK/NACK ~±Jf Jf6ofJil 8Cf. 

(2) ACK/NCAK xH I§ Oil ~98 Al 2.1-2=1 Q:l ~tl-¥2( time covering) 3 of Lf ~E: .=:J. 01 ~~I ~ iil¥2~ 

dedicated SR§ !?loH ~9ofe ~gJ 

dedicated RS~ Af~ofXI ste SR xH'§ .:;:i.~SI Oll~ _IIl_Ol.::Ll SU Cf. LTE~ ACK/NACK .:;:i.±OJIA-1 ~m_IIl_e:!' Al2.l-

2=JQ:l0Jlfd ~OI 4SI ~iil ~tl-¥2~ SR J:.:H'§ ~~OJI ~9of:J11 £le:!. ofLfSI zc root sequenceOll CHoH § 6JH 

SI ~iil¥2 ~~01 Jf6of9£ 6JHSI SR J:.:H'§ ~~01 Jf6ofCf. 01 ITH =EJ-~£11::: ACK/NACK xH'§SI *E: [:!IOI 

E-l ~~OllA-ISI Al2.!-2=JQ:l ~H ¥2~ cardinal ityJf RS ~~§OJIA-ISI ~H ¥2 *Oil t:lloH QfLf 84"~9£ of 

Lf SI Al 2.1-2=1 Q:l ~tl-¥2 ~9~£ el et ACK/NACK xH '§ ~~ g '§[~of XI PJE:Cf. of XI el-' 2JH 01 ~~I Al 2.1-2=1 Q:l 

~H ¥2~ ~9ofe ?3~0JL!._-IE: ~98 ~H¥20f[.f 6JHSI ACK/NACK xH'§ =E:f~Jf l§t~ofJil 8Cf. <.H 5> 

e dedicated SR xH'§ .:;:i.~~ !?loH ~98 ~01 4~ Al2.l-~Q:l ~W¥2SI *Oil [[f2J §=EJ-£11::: SR ~ 

ACK/NACK J:.:Hl§SI *~ _IIl_Ol.::Ll SU Cf. 
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Reserved Time-Domain Spreading 
Sequence(s) for SR Information ----

Code 

~Time 
Non-coherent SR 

without Dedicated RS 
<.:'"" 

<.H 4> ~iH*~~ ~t!- ¥2 ~@Oil m~ dedicated SR ~ ACK/NACK :X.HI§ *~ \:!121-

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 

.:=l'EJ 90JIA12f §tOI 9~§ SR .XHI§~ ~~ 81§1-0JI ~@off= ~~ .:=1 81§1-01 ACK/NACK.lll- §tg XllOl CJ.2. ~ 

§01 $AIOJI ~~of:A:I ?Je ~~OJle ~@.§ ¥2~ §oH 20 ~t!-~ §oH SR ~.t:i:!.2f 01~ !f-121- RS t.12~ ~ 

§of.Jll £1:JJ.. OI~ *t.121- Jl:A.l~OJIA1e non-coherent~~~ §oH SR t.12~ ~~of.Jll §Cf. 21-E:!. SR t.12. 

~§Al Oii ACK/NACK c.!2~ §01 $Al OJI f?.9£1 e ~~OJI e .:=1 'El BOii A-1 .2f §tOI 9~§ SR :X.H I§ OJI CH oH SR 

informationOI ~§£le 92..!-0ll ACK/NACK t.12.~ t!:!~of():j ~§of::Ll, ACK/NACKOllJd ~~§RS~~~ $AIOll 

~§g,l-S2.~M~. *c.!80llA1e dedicated SR ~H¥20ll CHoH non-coherent~~ (e.g., demodulation of on­

off keying)~ §oH SR CJ.2. =E:J~~ *~of::Ll, ACK/NACK CJ.2.0ll CHoHA-1 ACK/NACK ~~ RS~ §21- .XHI§~~ 

~.:ill-~ -!1-~ofO:l coherent ACK/NACK~~~ *~ofJ11 §Cf. CfAI 1§'-oHM. non-coherent SR ~~.2f coherent 

ACK/NACK ~~Jf Jf5of J11 El Cf. 
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~~ dedicated RS~ At~ofA.I '2.te SR XHI§ -T1{g£1 Oll~ 5:1.0l::Jl VCf . .::J.i60llA12J ~01 ACK/NACK XHI§ -T1{g 

2enon-coherent SR xHI§ -T1{gJlf ~CH~~ DH:g.J£1CJ:1, Ol2f gJ-JJll ACK/NACK UE multiplexing capabi I ityJf §I" 

2.f XIJil §Cf. LTE ACK/NACK :X:HI§ .::;i~~ ::112.~oft:I, ~IH4 'E!Q:lOllA-l ofU£1 ZC root sequenceOll CHoH 

circular shift~ ~oH 6JH£1 ~Jll. ~H ¥2 ~{gOI Jf~of::Jl, SR ~5:1.Jf ~2.le OFOM ~~Oii CHoH ~01 4 

£1 ~:w. ¥2~ ~~of~ ~ 24JH£1 20 6-l:W.~H ¥2Jf ~{g£1::11, 01 3 ~~ 20 ~w¥2~ ~~of~ afU 

£1 coherent SR :X:HI§ -T1{gOI Jf~ofCf. RS'E!2:10llki~ 20 6-l:W. ~H ¥2£1 cardinalityJf 1801~~. 

dedicated SROll ~~8 20 ~Jll.~H ¥2Jf 6JH Olof~ =E3~0lle ACK/NACK :X:Hl§*-011 'i:!:2:f~ ~Al '2.l"Jil §Ct. 

ACK/NACK :X:H 1§£1 '*-~ .!I!.01 ::11 VCf. · 

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

<H 5> Al21-~Ill'*-'E!2'.l ~H ¥2 ~~OJI [fe dedicated SR~ ACK/NACK :X:HI§ '*-£! 'i:!:2:f 

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 
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.::J 'El 100!1fd2.1- ~01 :;i~ei SR .XH gj § ~~ 8'§tOll ~9of e ~ $ .::J 8'§t01 ACK/NACKJ.1J ~g X11 (}j ~2 

~§01 $AIOll ~~ofA:I P.te ~$Olle fil98 ¥2~ ~oH 20 ¥!-H§ ~oH SR ~!I!.2f 01~ !f-le! RS ~2~ 

~§ofJll £1.:il, 01~ 4~e! JIA:l;;OllA-le non-coherent~±~ ~oH SR .e.J2~ ~~ofJll 80. e!E:l, SR~ 

2 ~§AIOll ACK/NACK ~2~§01 $AIOil 9-:r1£1e ~$0ile .::J'El 80ilA-l2f ~01 :;i~ei SR xHgjOil CHoH SR 

informationOI l:!§£1e :r11:!011 ACK/NACK ~.2:~ t:l±ofO=I l:!§of.:il, ACK/NACK011A-l ~~8 RS ~Q:l§ $AI011 

l:J§g~~Mi. 4~80ilA-Je dedicated SR ~t.!-¥2011 CHoH non-coherent~± (e.g., demodulation of on­

off keying)~ ~oH SR ~2 £!~§ 4~0f.:il. ACK/NACK ~2011 CHoHA-1 ACK/NACK l:jg RS§ ~E!- .XHgj~~ 

~:ilf~ ~g()f():I coherent ACK/NACK ~±~ 4~ofJll 80. DAI '§toHA-1, non-coherent SR ~±2f coherent 

ACK/NACK ~±Jf Jf5ofJll §Cf. 

Ol~011A-l e:!~eJ- non-coherent SR xHgj :;i~~ ~OfO=I SR .e.J2 l:!§ ~6.jg .::::rn 110ilA-l2f ~OI 3JfA:I Al 

Lf 2.1.2 ~ ~ 2.1 fil 4 £.!.CL em ' ~ H ¥ 2 ~ ~ oH :;i ~ 8 SR xH gj ~ ~ oH SR .eJ 2 '2_1- § l:! § (.::J 'El 11 £1 ( 3) 

~ ~$)E!-Cf. 01 ITHOll ACK/NACK£! RS ~Q:l011 oH9ofe ¥i':E011 CHoHA-J_c:;::_ 10 si=.e 20 ~t.!-¥2~ ~9ofO=I SR 

l:!§e!-~ .!FIE!- dedicated xHgj :;i~OI Jf5ofCf. SR ~2~ non-coherent SR xHgj~ ~oH l:!§ofe ~$ 

non-coherent ~~~ ¥Jf~e..! SR -ti:I"~ ~!I!. l:!§OI Oi~Jll §Cf.~\:!.!-~~~ SR informationOI 1bit~~ 

~~£1.:il, ~Jf ~.!I!. l:!§OI 9-:r1£1A:I ste ~%J-OilA-l ACK/NAKC ~ J110ixHgjJlf~ ~e§ Ol~ofJI .!floHfde 

X11£!-e! non-coherent ~6.101 multiplexing capability §Jf ~e:!OilA-l ~2.le! :g~~ ~Jll 80 . .::JE! 7£1 

(2)£1 ~$2f ~01 SR l:!§AI ACK/NACK .e.J2 l:!§OI 9-:r1£1e ~$ Jl~98 SR xHgj§ ~oH ACK/NACK ~2 

~ ~§of.:il, O=IJI 9-:r1£1e RSe Jle ACK/NACKOil ~98 RS~ ~gofJll §Cf. 01 ITHOile SR ~!I!.E- non­

coherent ~6-1~~ -E:l~of.:il, ACK/NACK ~!I!.Oil CHoHfde Jle ACK/NACK xHgj£1 ~± ~6.lJlf $~E!- coherent 

~±~ ~oH ~!I!.~ ~~ofJll 80. 01 ~$0il_c:;::_ ACK/NACK ~!I!. ~§~01 1bitJlf ~01 coherent SR~ ~§~ 

~Oil l:::lloH ~g ~$0lle SR ~!I!. l:!§ 21AI coherent ~6-1~~ t'.:!~± Jf5ofCf. DfA:IQ.f~~ .::J'El 11£1 (3) 

~ ~ $2.l- ~01 ACK/NACK '21~ l:! §ofe ~ $Oii e JI ~98 ACK/NACK tH gj ~ ~oH ACK/NACK ~!I!_~ coherent 
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SR Signal ___.&~ 
\17 (3) 

......_(
3
_) •Non-coherent SR 

Dedicated SR Channel without RS 

(
2
) ~ Non-coherent SR 

+Coherent ACK/NACK Detection 

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

(3) SR only without SR-related information 

--~ Coherent ACK/NACK Detection 
(1) 

ACK/NACK Channel with RS 

.=r't] 11. Dedicated RS~ ~7.l ~-C non-coherent SR ;<l]~-& -18-~ SR {l.:st %.Y{l llJ--6"j 

$fl£!- ~01 SR£ ~g§ •H ¥.2~ 01ger SR XH~ ~9.£ A/N~ @iAIOll C'.l§oH:: ~6.jg ~g RSJ• eiE 

SR C'.!§~6.lOll a-~a•Jll ~g J•~a•a-. =mi 11-1§ Rsg ~H ¥.2~ ~go.XI PJ"§ SR=?-±£! 9=_ a-~ Oii 

~ .5:!01::iJ. ~Q. :IE:IOJIAl£1' ~01 SR ~aAI et ~~LHOJI ?.401 7.£1 ~M ~.Q.~ ~~oWl ?.401 3Jll- ~01 4.£1 

£FJH£1 ~H ¥.2.£ ~~er =?-±~ Ngo•:JJ. ~a-. 01 IDI ~01 3g Jle A/N xH~£1 RSOll QHgoH:: ¥~01 

::Ll, ?.401 4E Jle A/N ~£J• ~2.IE ~~9.£ :=jl.;':E~ * ~Q. Ole SR C'.!§AI ~01 7£1 ~H ¥.2~ gj£1 

£ ~~o•e ~9 Jle A/N xH~:iU- g~e! Al:z.!"-~W* Al-~LHOUAI ~ea.JI Oi~:JJ.. 01~ $floHA!E ~~ ~ 

In* ~~£! •H ¥.2~ SR ~g9.£ ~goHO~o•e ¥@~ 3.!"Jll 80. DAI ~OHAI ~m* ~~ ~H ¥~ 

£ zc Cf\ZAC ¥.2~ Nga•e ~9. ~~ circular shift~ reserveOHAl C'.Jg SR XH~~ =?-{!:!oHO~ a•e ¥Et 

~ 3!Jll8Q. m2.1-Al, ~01 7 ¥.2~ =i~:m- ?,tOI ;':E~oH}l SR xH~£ ~g Ng~* ~a-. 01 ~90llE SR 

~.2 C'.1§§ on-off keying9.£ l:!:!±J•~ol::Ll, ?:!~ ~o.ig coherent 9=.e non-coherent ~6.1 2£F XI~ J•~ 

o•a-. 
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Reserved Block-Spreading 
Codes for SR with Length 4 

Code Orthogonal Covering 
Sequence #1 with Length 3 r--------i·-----·--, 

L . . . 
L--1------------1--J 

Reserved Block-Spreading 
Codes for SR with Length 3 

Orthogonal Covering 
Sequence #1 with Length 4 

SR Transmission 
Using On-off Keying 

01£1- ~g SR ;:i ~~ a~O!l .S:: :=1 ~ 110l1Ms:t ~0 1 SRJll- A/N~ ~AI Ol l ~ § ollO f oH::: ~ £\2 . :=1 ~ 11-221- ~ 

01 ~gJ fil ~ 6.J 2£ ~§ Jf-E orO . 01 II!L €,IOI 3~ SR ¥.2.J ~ ~ Jt W@.5:10! ~2E:J.£ coherent A/N 7?H~ 

~ ~lfil RS ¥ff:~ Jle SROil W@E ¥.2.~ :=lat.£ A~~oH~ ~§ JHsom . 

ACK/NACK Signal .. ,.,..., 

SR Triggering L 
(1) 

Freq. 

Split Orthogonal Covering Sequences 
__ wi~ _ L_e!:,!~l~ : !!:.1~ ~:or~!: 

r r ,. ........ r ...... , Tl 

-(
3
-)--illlo• (Non-)Coherent SR 

(2) 
--........ (Non-)Coherent SR 

+ Coherent ACK/NACK Detecti 

__ ___, ..... Coherent ACK/NACK Detection 
(1) 

(1) ACK/NACK only 

LTime ACK/NACK Channel with RS 
(2) SR with ACK/NACK 
(3) SR only 
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0. SR Transmission Method in a Slot-based Hopping ACK/NACK Channel Structure 

~ ~otlA1 ~23e!- coherent ~e non-coherent SR B§ .::ri-~.£1 El~ ACK/NACK .XH'§Jlr.£1 iS-e~ JJ.2.~olJJ., 

01~ \:11-~of~ SR only B§ Al2f ~~e!- orLf.£1 tH'.§ .:::;i~ ~61~ X110orJJ. s:.!.0. elEL dedicated SR tH'§ 
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UT07-0084-USPO 

Specification 
1. Title of the invention(device) -

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

2. De ta ile d de scription of the inve nt ion (device) 

1) Obje ct of the invention (de vice ) 

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 a r t - P roble ms of the la test publis h e d technolog y r e lated to the pre s e nt 

invention (device) are as follows . If the re are literatures, p at ent publication or the like publication as an 

example of the related art, they ha v e to be attached and described with r e fere nce to accompanying 

drawings. (the above well-known da ta is important to describ e claims of the invention (device)) 

(1) Configura tion 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 LTE. 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 L TE 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 (OFT) 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 PAPR. 

1- - - - - --- - - -- --- ----- - - ------ - -- --- - - - - --- , 

' ' 

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 (COM) between the user equipments. 
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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) De scriplion of how device of r e la te d art operates 

(3) Proble ms of related art 

3) Description of the invention (device) - Overall de s criptions about achieve me nt with regard to the 

object of the invention (device) . 

(1) Configuration of the invention (de vice ) 

The present invent ion 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 2D spreading channel structure 

considering time and frequency spreading I ike 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 capabi I ity 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 s i gna I . 

(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 configuration 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 detection 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 allocation methods for configuring the ACK/NACK channel and the dedicated SR channel are 

as fo l 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 wil 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 freauency-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 capabi I ity is varied depending on al location 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 al located 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 for 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 cohe r ent SR channel configuration having the dedicate d RS by allocating the ~1 

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 channel designing plan by al locating 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 conf igured with the time-frequency domain 

spreading codes used in the ACK/NACK channel configuration, the UE multiplexing capability 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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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 Time­
Domain Spreading Codes 

0 

The Number of Coherent SR 
Channels with Dedicated RS 

0 

6 

10 

The Number of 
ACK/NACK 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 

a 11 ocated codes if the tr ansm i ss ion of the cont ro I s i gna I such as ACK/NACK is not s i mu I taneous I y 

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

coherent demodu I at ion. Meanwh i I e. if the tr ansm i ss ion of the ACK/NACK s i gna I 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 allocating one or more orthogonal codes for the dedicated SR among time-frequency 

20 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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FIG. 6. Example of the coherent SR channel configuration having the dedicate d RS by allocating the 

time-frequency domain spreading codes 

<Table 3> shows the number of SR and ACK/NACK channels increased and decreased 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 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. 

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 I ike 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 2bi t is possible. If the transmission of the 

ACK/NACK s i gna I is required at the SR tr ansm i ss ion I i ke (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 

<3f4 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 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. 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 c i rcu I ar shifts a I I ocated for configuring the dedicated SR 

channe I. 

Tirne-Dornain 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 t ransmits 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. 

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 al locating 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 channe Is due to the a I I ocat ion of one time-domain spreading code s i nee the card i na I i ty 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 allocated. 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 

allocated 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 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., 
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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 allocating one or more orthogonal codes fcir 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 al locating 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 

channel. 

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

A 

(3 

c.---A 
Non-coherent SR without Dedicated RS 

FIG. 10. Example of configuring the non-coherent SR channel by allocating time-frequency domain 
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spreading code s 

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

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 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 locating 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 allow coexistence with the ACK/NACK or the like 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 

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 (3) of 

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

previously al located ACK/NACK channels. 

SR Signal __.ffi__. '° (3) 
Non-coherent SR 

Dedicated SR Channel without RS 

ACK/NACK Signal 

ACK/NACK Channel with RS 

(2) 
~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. ] 1. Method of transmitting and receiving the SR s igna l through the non-cohe rent SR channel without 

the dedicate d RS 

As described above, the method of transmitting A/N on the SR channel at the same time using the 

spreading codes al located as the SR may be variously applicable to the SR transmission method without 

the dedicated RS. FIG. 11-1 shows another example of the SR structure in which the spreading codes 

are not al located for the RS. As shown therein, the spreading code having a length of 7 is divided 

into two spreading codes respectively having a length of 3 and a length of 4within one slot at the SR 

transmission. At this time. the length of 3 corresponds to the RS of the existing A/N channel, and 

the length of 4 corresponds to a region for carrying the existing A/N signal. If the spreading code 

having a length of 7 is arbitrarily set at the SR transmission. it is difficult to coexist with the 

existing A/N channel within one time-frequency resource , and therefore a spreading code of a certain 

frequency domain has to be al located for the dedicated SR. Accordingly, the code having the length of 

7 is divided as shown in the drawing , and al located for the SR channel. In this case, the SR signal 

transmission can be modulated by on-off keying, and the detection method supports both the coherent 
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and non-coherent methods. 

Reserved Block-Spreading 
Codes for SR with Length 4 

{ 

Reserved Block-Spreading 
Codes for SR with Length 3 

Orthogonal Covering 
Sequence #1 with Length 3 

i·········i·········, 

Orthogonal Covering 
Sequence #1 with Length 4 

UT07-0084-USPO 

FIG . 11-1 SR transmission structure without RS using the divided spreading codes corresponding to 

the length of 7 

If both the SR and the A/N have to be transmitted as shown in FIG. 11 in even this SR structure, the 

same transmission method can be used as shown in FIG. 11-2. At this time, since the SR code having a 

length of 3 is additionally al located, the RS portion for detecting the coherent A/N can be 

transmitted using the code al located to the existing SR as it is. 

SR Signal ---+- ffi---:-:-:-+ 
'17 (3) 

(2) 

ACK/NACK s;gnal ~ 
SR Triggering L 

(1) 

Freq. 

~ (Non-)Coherent SR 

(2) 
----Iii> (Non-)Coherent SR 

+ Coherent ACK/NACK Detection 

~Coherent ACK/NACK Detection 

(1) ACK/NACK only 

LTime ACK/NACK Channel with RS 
(2) SR with ACK/NACK 
(3) SR only 
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FIG . 11-2 Method of transmitting and receiving A/N in the SR structure using the spreading code 

having a length of 7 divided into lengths of 3 and 4 

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, 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. 

Accordingly, the present invention proposes a plan for transmitting the additional lbit 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 channe I. If the SR t ransm i ss ion 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. 
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FIG. 12. Method of transmitting the SR signal without affecting the existing ACK/NACK slot structure 

-<lo-t, 
/V, 
""o-t­

o,,a.-

lb!f ~ --.......;. 
ACK/NACK 2 bit -ll-~ 

SR l11foTmation 
Slot-Based Phase Rotation 
/Orthogonal spreading code 

/Differential modulation 

FIG. 13. Method of transmitting and receiving the SR in the control channel of the slot based hopping 

fashion 

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

4) Effect of the invention (device) 

5) Another exemplary embodiment of the invention (device) - Embodiments explain operations, 

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

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

3. Claims of Patent (Utility Model registration) - 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 termina te d with the same as the title of the invention 

(device). 

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

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

(ex: <FIG. l> Structure of related art <FIG. 2> Structure of the present device ·" .. ·, and so on 
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