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18 3. LTEH A Coherent ACK/NACKS 2| &t dHE P=E

212 22 AlZ2b-FI Sa ACK/NACK &l E&2 2dl JIgZE AHME g9 20| &sal3a o
Ol E=Z %8 scheduling request &S A0 M LAZHOF &Lt S& A2/ Fl/25 HEE 8E6
0§ dedicated SR AMEE P4 Jisstd, O I, L9 S0l S AEHIP20A SR A& L HUHAMSIH E
A0l E&6HHO0E s Z2 A0S FOE98 2= S22 WEE Sof ESS Il SC-FDMA S48 &7
01 O 20 S2Fe=2Ee SR MY &= AHUHNE 5 ¢ iigs des 2 322 A30l0F ot
AP LMECE O2LE, HOAES E= SR 459 A2 S& Mg d=ES A8 priorityI &S 2D
Jb 8, S6l, 429 HAHAMSE D2 St SUEC HESE HEOoZ M stEE 2HI
22 s22 =lUslcte OIK 240l ACK/NACK HOiA=2 AR oiefzizo A0 80 daes +=
H EI2=2, high priority SR &830] 7%= H 24T ACK/NACKE LSS dropole 22 otsfglde 428
Y AREESE XSS OfJlotH EICH MetAd, S& HE0| SR A& 2 HOAE JS0 RIEe &420HA
JIE HOMLE S S8t SR SR H&YAI0 Heto| RRECLCH
2 T4 71=3A SRy
(3 F4 7129 EAA
LGR X} 4 8/9/2007
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%
i
%
i)

gd(nehol ek Y - £ 2g(aehe] F2& fjdsly] 4@ A3 gdsie] FEHen

I8 sAEQ SR W FLEAl
EaE 23St 2D spreading
=2 1256l SR s AsS

2 gRide A-FH+Ed SM02 P48 HOHMEUA SR 82
2 HILSCH, FAHEQ FI2UHOZ LTE ACK/NACK THEF 20| Al2h 2 k=
ME-AE0HA SR A W& 2SS HMeESICH. 018 <6l Ol 22 R-a2%H
Mg 2EE &IEiCt.

(1) J& 33 22 JIE ACK/NACK TllE PEQ S8Itsst A SHIF 2olCh.

(2) SR dl&0t2 A& = SUE I = X0l IS5 OF S

(3) ACK/NACK &50ts H&ote B JIE ACK/NACK AME0MAL2l UE capability & E&2238 R NS
) SR 52 MOASI SAU d&5= ZL UE multiplexing capabilityS ZICHSI5H0IOF 8T,

) ACK/NACK M52 SR AlS 9] SAl 5 O{F0] 2A 0| S8t SR ME 240l 0RO HOL 8L,
(6) SHE A2t~ ZHROIA ACK/NACK XY & SR Y 40| SUGHHOF SOt
)
)

it

SSEGE S8 dedicated SR ME TSN £SHYS] SHES =0/0F 8L
(8) BUGEUA XNANSE A Fh= AN 2Z20AM HHAS 2 SR MESES0l JHS6HH0F B
(9) SR &l HE = ACK/NACK &l & H= S0t 25X F0L0F SHCH.
(10) ACK/NACK &1S2] ZIH0IS 0l A0l SLEt SR A5 HELAS HE0| LRIICH
(11) JI= HOAS (ACK/NACK SE& CQI) && 2ol 2= Jts® TEOGCF 511, 0l M JIE HHAS

A& A0 HeFAEE FXI 0O StHCE.

?—IE} Z2E SFAMEES D25t SR ME RLAYUHS 11357 Rl SSEEES S8 SR AHE 2 ACK/NACK

MY L= Hetstl, 0l 2E8t0 coherent =& non—-coherent SR 2 SEHA]
g FAXEE FMICHSICH. E8h, JIE ACK/NACK REE ZESIH T &2 S8 SR & g .
Ol A HeEsk SR MY FE= ACK/NACK &Al&2 20l SH HodME2 SAI0 dsots =0 e
otod, 2olo MHASe EMHEY A0l LEHHEOl SR TlY REHAS S,

T

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

O™ 30AMe 20| JIE ACK/NACK HIGAIE Ed e #S 20 spreadingCE FM-YHMAM 2 252
Al2tE S HIA ACK/NACK HIOIEHS £18t 20| 4(short (P2l 2 2) = RSE £lst 20| 39 HIBSE 0|2
o IﬂO-IXH'—*C’ Aot ACH. FHE2== 1 RBE F=W==HAUHAM 20l 122 ZC root sequencelfl CHSH
circular shift® 642 NpES MHO0| IS HD 1 slothld X2 IHSS ACK/NACK UE capabilitys 18
2 coherent SX&E I8 RS2 Z0I0) 2Isl multiplexing SE0| ZFEICLH Ol M, SR B&Z= A ACK/NACK
HAS 2D #AMESE SHHOR reservationold SRECE SHIEO2M SR FE MY P40l Jtsstd.
0|2t Z0] dedicated SR MU= St SR ME HEZE ACK/NACK MBS HE G2 & RI0| dedicated SA &
g 255 S8 non-coherent AlE ZHEZ SR AE &S0 Jtsdtl, SR AESQ ACK/NACK &EJF SAIM &

LGHE X} 5 8/9/2007
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Aelt!

&5t IR0 UIAE JIXN20A €0 USSR, Of ACK/NACK AlS 2= Al DICH SR 4l &g st
dedicated SR & HES AMTE EHEI gel, SA 301 0120 XK= IR0 SR A5 HEE AMEGH
A EO.
ACK/NACK 'S 1} Dedicated SR AlE &S st BESEE a2 (83 20
{1) ACK/NCAK TN 0 EHEE 229 frequency-domain spreading code (e.g. ZC root sequence)Oil CHaH &)
Lt L= 3 0l&e E3 235 (e.g. circular shift)E dedicated SRE Fiol &= &8
(2) ACK/NGAK R0l &= Al2tgel SM=2S(time covering) & &L £ O 0l&9 DRSS

]

dedicated SRS SIoH Egdt= ¢Y
{3) ACK/NCAK ZHL Ol Y8 AMZ-FIt=s 20 B42S F o6lt £= 1 Olae A wWRSE dedicated SRS

=

?lofl &gsts ¢y

&J12] 30N RzEgdaAl2 25 ok (hopping) HaAES A

Ol&tS] AIEOIC oW SHA SOF IEIO] BEOE SHEGHN

22 FAMAEL SR ME 4 Y20 6N dedicated RS2 ZI OF 0 Met coherent SR =2k non-
coherent SR == LIFH U8l 22 &S Hal2l Hetol SO

S8t Holidg 220 UelAd= ol E= 1
s

g JISEICH. R9 22 SSUIYUAE I

B. Coherent SR Structure with Dedicated RS

Dedicated RSE == coherent SR F*E= & ZHOIA &S HiY 20 MRS TE LA0 T2t &0/St
e P40l sttt 2 ZHOA Heot A= SR ANE 74 A2 SM42sE E2e Y9 Mo
FEZUA HEIsctn, RHEL AAl HZA OF 30A2 ACK/NACK MY o Zalg Delstol dHstn
Xt &L

(1)ACK/NCAK Mol st=sl 21219 freguency—domain spreading code (e.g. 7C root sequence)Oll CHall &t
= Jolael S 25 (e.g. circular shift)E dedicated SRE Pl6i StE6t= 9y
J8 4= Fh=s 29 24 252 SR ME RHE Ak $EHo6I0, RS SR 2L Azl M0 2 A2
CI2 Z0IE 2t A2 €9 s B Y2 EHES goherent SR &% XS 20l RUCH. JHHAMLE &2
Ol coherent SR &2 2o dedicated RSE 248 R0 A= SR &85 A=50HAMH HSS AlZF &Y &)
LGHE X} 6 8/9/2007
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Time-Domain Spreading
Sequence for SR Information

Coherent SR with Dedicated RS

Time-Domain Spreading
Sequence for SR-RS

Reserved Freq.-Domain Spreading Sequence(s)
(e.g., CAZAC code)

23 4, FR59 Y Z4 355 @959 dedicated RSE ZHE coherent SR A'd FA49] o
RS AE WEs 250 ol RG], coherent SR AlS=E%E (MO &S 20| SR &0
)

o 259 2Dt =

0l 010 ANes FR)E <l XE IJts8 SR e == dedicated RS E£+= SR information RZHUIA L] A2t
o Hum &4 25 409 FHAU0 2AcH 2EESCH 012 20| ACK/NACK IHE HUIAM &&= AMZ-FIH
=29 HMESE 2010 SR HMUHME FEE 8ol R, Fis 9 =a 2509 20| T2 UE

multiplexing capability?t &b KA ®ECh. LTEWAS ACK/NACK IHE TX0AM =t A StLtel ZC
root sequenceOfl CHOH circular shiftE Soll 62 Hu & 25 MH0| s AR, ofLie <&
circular shiftOil CHSH XI& JtsS& SR MHE2 3-RSOIAMY 2 &MIS0 M2 30H2] SR AHE M&0] 2t
StD, OI2 Q5] 3JHSl ACK/NACK ZHE0l =03 =HO. <E 1>2 dedicated SR e 4S8 Hdl &=
circular shifte <=0 Mt SZEE= SR 2 ACK/NACK THE 2l =2 2011 Uk,

<H 1> FixSS 2o 25 20 THE dedicated SR 2 ACK/NACK THE =2 HE

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
LG&E Xt ' 7 , . 8/9/2007
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O3 40M 2 20 FHE SR MEsS S3 ©2o) ZYcts F2 1 S0l ACK/NACKDH 22 MO &ls &
S0 SAI0 ZAEK F= FR0e ZEE 22 Soll 20 &4 Sl SR 29 012 /IS RS USE A
=

St =30, Ol =48t JIX=0AME coherent/non-coherent =X
. SR &S HEAI0 ACK/NACK AISEE0| SAH 278 = FR0s 2 4 | 74

f SR information0| M&EEE Z2H0 ACK/NACK ASE HEGHH MESEHOZM, 2=bISH0IME dedicated
EMESH 8] non-coherent SZX (e.g., demodulation of on-off keying)E Soll SR &
b0, ACK/NACK Al 0l CHGRA SR &2 RSS E6F MEFE AAME EHEGHH coherent ACK/NAC
Skl &,

s

3l

L o0E K
fol

ol
=
JE oo

(2) ACK/NCAK TS0l STEE A2tES SMES(time covering) & &Lt F= 0 0ia0 ANESE
dedicated SRE FIol EEGtE BHE
T3 5= RSSH SR IE dMSE AEESH 2 AZ COE 20IE = A2 89 &8 2SE 8o
coherent SR IHE &IOS 2010 UCH, DAL 20| ACK/NACK XHE RHUHA 28
g9 ENRSE 800 SR HOUHE FHE 8ol ZE2, A €9 &4 259 sHGEW ek UE

multiplexing capabilitydl €t XA =2, Y& otLte Al2t 29 =4 250 o

=
b
2otsE A 25 P22 SR ME M&0| JHsSSHLE. LTE ACK/NACK ZHE F2ZEE Ddste, I S0l

LGE Xt 8 ' 8/9/2007
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Reserved Time-Domain Spreading
Sequence(s) for SR Information

—y

(e.g., CAZAC code)

Freq.-Domain Spreading Sequences

Reserved Time-Domain

J Spreading Sequence(s) for SR-RS

29 5, A7EY &4 25 E @259 dedicated RSE 2

Coherent SR with Dedicated RS

coherent SR Ad TA42] <

A St ZC root sequenceOll CHSH circular shiftE Sal 60 AW & 25 MH0| Jisstl, SR 32
Jb #cl= OFoM & 20 CHol 201 42 S 2S5 E, ASE EEL= F20lA 20| 32 HNsEssE 242 gd
ot0 SR ME &S o= 22, MIAE A2t SHASSOf et 20 6002 SR MHE A &0l Itssith. 0l
2 2I6i 6OH2| ACK/NACK ZHYE ZAE 2 &0, <E 2>= dedicated SR 2 TAEE foi EE AMUSY
o 25 (RSE Z 2 20| 32 U 3002 DRSS E A ZE2Z, RE AsH LIss AN2LHEA o=
B9 £E 322 HIBISIRICH. )2 20l et 2= SR X ACK/NACK M2 =8 20110 /UCH
<E 2 AlZlEel S8 95 B0l BE dedicated SR 2 ACK/NACK M 49l B3t
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 [ 12
2 12 6
3 18 0
9. 8/9/2007

LG& Xt

19




At2idl

M
2
2

i
foh
1]
m
o on

O S0Ae 201 24dE SR AMgEE S8 I5t= A2 EH20| ACK/NACKIM 22 M ds &
=0 SAH LMK U= B0 S | 20 EHaHE SR =% 0l ®IE RS MEE
SHAl EH1, 0l #=4&I8t JIXS0UME coherent/non-coherent SXE %6!1 SR &AlEE &Sol .
=, SR AlE FzAlOl ACK/NACK Al EEE0l SAl0l 21%= F20= 22 501AMd2 201 &2 SR HEM
Oiah SR information0l ®&ESZl= 20l ACK/NACK AlS 2 BHEGIH MES82=2M, =&HHA= dedicated
SR o250l CHSH non-coherent =& (e.g., demodulation of on-off keying)Z2 Soll SR 4l HEES ¥
St1), ACK/NACK &ME0| CHalld SR B8 RSE S8 AMEEE 28 ZE06IH coherent ACK/NACK SEE =
St ElCt.

3
=off

Nl 1

0p

il

(3) ACK/NCAK X0l Eotel AlZH-X0i4 2D &ats
Slol o= S

2 62 RS SR &H AE A=S0 Mt AZ CHE 208 2= AlZE @Y &4 E529

= FAHUAS EHAMRSE 22 L6 20 EMNFSE S £ < Q

= 7] olde HNSESE dedicated SRS

fob
Ut
o
C

T

=
%4=|
I
4
0x

Ch, O 0IAS 2001 ACK/NACK I T HOA ESEHE A2t ¥ Fl4+E9 SHUESE S8

g FHdE2 ol R, FHE B4 BS5E coherent SR MY FAN iR MEEMH, ol &M
ACK/NACK UE multiplexing capabilityJdt et XIH 20 LTE ACK/NACK Mg RXE Dostd, Fhte
Ol StLE2l ZC root sequence®l CHSH circular shiftE Sall Mol HD =& =5 MH0 Jisdt2, SR &
2O} &l2j= oFoM AlZ0 CHoll 2101 42 Hu 252, RS2 #ES = P20 A 20| 38 HWRSE AIE6t
= E2 20 AuEd P55 F 180 48510 (ASHIAL 20l 32 SM2sE HuWSS2 cardinalityCl X
otg2 FI E), 0l & ST 20 M2 SE HE6IH 642 coherent SR M'E &0l =S

LGA X} 10 8/9/2007
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C. Non-coherent SR Structure without Dedicated RS

Dedicated SR XY 74 Aoz AHUA €28 coherent SR &2 B dedicated RS2 M RAE
Of &F multiplexing capability2 2AAIIES A SIIE0 HE M0 RE6H 222 2 UCH Ol
2| non-coherent SR AEEZ A dedicated RSE 2 A &= SR ME x| Z=2 coherent SROI HIGH SR M
EZE SUAPI= BH 2FI1Hel SR 28 HE HA30 Hd2 E5 210 UL FHMEL non-coherent SR
e TAAN CHeH 2 EolAL 20 M2HX SSEE gralo] et MY M4 Hag &n 24,

(1) ACK/NCAK <ol 2= &l 20219 freguency—domain spreading code (e.g. ZC root seguence)Oll CHaH &t

L = T 0|48 S8 £5 (e.g. circular shift)=S dedicated SRS 2ol S EsleE WY

ch
]

08 82 Fo4 99 s 2SE SR MY PHEE 26 #Z56t3, non—coherent SR SXE JgI2=E
dedicated RSE AISatAl St= SR HE 42 GIE 2012 UCH. I3 42| coherent SR A& Al el Gl
StEl FOh 4 Yo 2A 2506 O SR 27 dsEE o P2UAL HwEatEsol =0 Sl
RS HellAe ERES 01 20l 44 Jisst SR ME2 =0 ZHEECH. LTES ACK/NACK PXE0A &
WM, StLtel ZC circular shiftOl CHSH AIZPFS0IA Z0l 42 2 HMISE HEGHH HH, stLtal
circular shift2 & 418 SR g AMA0[ IHsS6CH O M ZAE = ACK/NACK ZHE Sl 4= coherent S&
£ JtEot2 USTD=2 R3S HIEtA 252 48 ol YoM Y2 20 Huss 259 400 Mot et
XA €k, 8, JI2HCE SR Mg Mg A Fh4 T A2t @9 &6 252 Yot ZHaAE,
CIOIE] ¥t ASE SIS 20 W SMESO £J &0/510] 02 321 ACK/NACK RE=UAE OIOIEl EE0lA
612 20 &AM SE HEE2=M 6JH8 non—coherent SR Y MAO| JIsSSHLH. <E 4>= dedicated SR Xi
9 R&s ol 2SS circular shifte 0 W2t S %= SR 2 ACK/NACK Mol 8 20|10 UCH.

B

b

12hed

g

[}

A~

Time-Domain Spreading
Sequence for SR Information

L Non-coherent SR
without Dedicated RS

Reserved Freq.-Domain Spreading Segquence(s)
{e.g., CAZAC code)
I

o7 8, #3499 @4 132 @935+ non-coherent SR Y FA 9] )

LGE I : 13 8/9/2007
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<H 4> FhHgS 2a 25 st [HE dedicated SR 2 ACK/NACK MY 2] Bigt
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
O8 BHAS 20l PAHE SR MES SHE S| ZHsts 29 I S0 ACK/NACKDH 2 X0 &5 &
S0l SAN 2HAGK HEeE FR0= 2EE FSE Soll 20 M2 Soil SR EES} OIE IS REAMUSE A
&5t 21, ClE =48 X200 A= non-coherent =EE E0H SR ASE &S5 €. &HE, SR &S
HE A0 ACK/NACK ASEE0 SANH 27&EH= ZR0Hs 208 sUM 201 P&E SH WM CHal SR |
information0l &&= F2H0l ACK/NACK &lSE BIEGHH E&5HD, ACK/NACKOIAM ZJE RS 2Hg SAlG
TEEO2 M, £ACUAE dedicated SR &t S0 CHaHl non-coherent =& (e.g., demodulation of on-
of f keyingl& Sl SR +8otd, ACK/NACK &S0l CHolA ACK/NACK ®ME RSE S8t MEFE

NS HES
ZE FE6I0 coherent ACK/NACK =
ACK/NACK S Z2 JIsdHAl &L,

(2) ACK/NCAK XHZ 0l

ZE "ol =0, OA

B4

=35 (time covering)

2ol M, non—coherent SR =

=

=

Z 2} coherent

dedicated SRE #!dl

O 9= Al
dedicated RSE AI206HA 2= SR

HOIA 20| 49 Wi BARSE SR
o mDEs MN0| HSESR 6MH
B AEMO ARIHE s 259 o
Lkel Al2h goz o

Yo By 253

-

= dedicated SR ¥
ACK/NACK ZH& 2l

=g 20|

e

SR A RHES
Il ol 20l UCH.

M M BYSH 5
SR M2 M40l I8t
ardinalityjr RS MES
CK/NACK e a2

0l

20l 42 AlZtEd

non-coherent SR
LTES|

, GtLE2l ZC root sequencell CHGH
2 A= ACK/NACK IHE 2
HAL =& 25 40 HIGH SLE He2=2 &

SMEHA eHeCt.
SRR SOCH 6OH2] ACK/NACK X =

1

EHAMESO

=x82

lgresz
ACK/NACK REGIN &HE, A2
& 6f
+£ ool

LG™ Xt
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<H 5> Al2-F0t=xg9

o

& RS S M2 dedicated SR & ACK/NACK ¥ =2 H&}

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
O% 100lAde 20l R4E SR MEsS S3 =Y 2d96ts R O D20l ACK/NACKIDE 22 M &S
HEO] SA LM Sle FR0s HHE 2FSE Sol 20 o= Soll SR 22 0|1 RIEt RS WS E
HSESHH " E A48 I ANF0AE non-coherent SEE =6l SR ASE S8 =ICH 8, SR &l
S HSA ACK/NACK MEFE0] SA0 27H= Z2R0=s 08 sHlAMdzt 20 *4E SR IHE{H] CHaEH SR
information0l E&%lE 220 ACK/NACK A= 8 BIESHH H&5H0, ACK/NACKOIA &HZ2IEl RS EHE SAl0

HEECE2MH, =AIE0lA= dedicated SR &&t2S 0 OHol non—coherent == (e.g., demodulation of on—
off keying)E Sdll SR &AlE HEEES 8310, ACK/NACK &S0l CHAHA ACK/NACK & & RSE S8 MUYFZE
ZIE EE56IH coherent ACK/NACK SZTE =&&tH S0t ChAl 28iAl, non—coherent SR SX 2 coherent
ACK/NACK =20t Jbs 6t =0t
Ol &bl =28 non—coherent SR AHE &S SSI0 SR AlE dx a2 O3 11HAS 200 32HA Al
Lz ®alg 4 Ao, ¢H, ska-?é;% Ed) SR A5HE HS (2 112 (3)
2 2)8HCE. Ol WHOIl ACK/NACKS RS S ot F20] UHolAE 10 = 20 SMESE Yot SR
H&E0tE 8t dedicated THYE 40l Jb=6ICH. SR &S5 non-coherent SR ME S Sl ®&ole ER
non—-coherent S4&4& EIIAQ0l SR 2 2 M0 A &0, LBFHS=2 SR informationOl ibit2ZE
g, £ EE HE0 275N Y= A0IM ACK/NAKC & HIOZHEWS BEE 386t AHME
XIgtst non-coherent BHAI0l multiplexing capability &7t ZQHUHAM Rcl8 &= ZHH 2. 38 72
(2)2] B2 Z0| SR B Al ACK/NACK ¢lE FEEH0] RPEE H2 JIEEE SR MHEE Sl ACK/NACK &=
E H&ESHD, 6) RFEE RSE JIE ACK/NACKOI B EtEl RSE & E56HH EICh 0l Mols SR 2= non—
coherent HWAIOR ZH&EoID, ACK/NACK S0 THoHA= J1E ACK/NACK IHEel =X drAlnl =28t coherent
2x2 Sof ¥ES S5 H0. 0l FR2HE ACK/NACK HE HZ20) 1bitD 20| coherent SRSl MBS
= SR IE AL 2 Al coherent LAIOZ BISX JISEHCH, OIS Z I8 112 (3)
2] AR 20| ACK/NACK 2t= HE&ole H20is JIEYE ACK/NACK =S Soll ACK/NACK 82 E coherent

T

LGH &t 17 8/9/2007
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SR Signal ——»@—(—3)—»

W Non-coherent SR

Dedicated SR Channel without RS

2
m(-w-)m—%» Non-coherent SR.

+ Coherent ACK/NACK Detection

Dedicated SR Channel (1) ACKINACK only
with ACK/NACK-RS (2) SR with ACK/NACK information
; (3) SR only without SR-related information

ACK/NACK Signal

SR Triggering 3

—» Coherent ACK/NACK Detection

M 1

ACK/NACK Channel with RS

9 11. Dedicated RSE ZrA| &+ non—coherent SR | E2S 537 SR AE F54 Hby

D. SR Transmission Method in a Slot-based Hopping ACK/NACK Channel Structure
et HOlA SZFE coherent & non-coherent SR & RS B ACK/NACK el Z2&EE Ldotl
OlZ B'E0 SR only H& A9 SU& GHLIS Y P4 LAS FHQ5D UACH &E, dedicated
FXE coherent ACK/NACK X222 ZBEES L28tK 210, dedicated time—/freauency-resource 280
&l= 2AS=2 JI¥clE AL, SR M2l capability JI S NRNAY 5824 SUYA M =28 22
ZAGHH EICH, CHAl 28tA 1 RB, 1 subframe Ol 20 spreadingZ S8 Z 1 4234 (non-coherent 2Ha!,
b 28 #30 gl E2)4 SRIJ’(H% ME0l JtsstHl =0, metd, JI1FE ACK/NACK It SR A0l &
StXl e FRE JMFSICIY, SR HEE ACK/NACK IS Sol d&5612] fAside 2IrHel 1 bit BEE
JIE ACK/NACK MEN B&EIs8 ¢l S&01 RPECH Ol 2 ZHildsE JIE slot SRSl ACK/NACK
X8 RASHHEA 2IIEO 1hit FE dEg Q& 2ots Horstth. O 20iHde 201 LTES MY 2
A2 OOolH &&0] gls 2 2 20 ZH2E MO X dds o d&stn 0l O slot &HEla
hoppingE S8t frequency divers.ity OS2 M2stD QUL 2 S HOIAS ACK/NACK H=ESl HR slot &=l
2 SEH ACK/NACK B 2D BEEIS2, F slottl &l2l= ACK/NACK EES A4 = 2ESE BIGAIH FIt
MOl SR 1bit 3 Hs "HaAlg HorstCh 12 120 MSH Z0] SR M50 RPHE B ACK/NACK &5 EF
20l thitY s =IF 1hite] SR B2 & OPSK ACK/NACK BIZRZ Zoll &% JHs5ICH. SHAIBH, 2bit ACK/NACK

4 Mo ok Ak

HEQ E2 SR B0 P& s MAE0AE M slotl ACK/NACK 20, Old] 28 A4S L= HO
252 ZotHLE differential modulation/encoding RAISCE HESEHOEM HAS0AHE slot =22
LGHE X} 18 . 8/9/2007
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ACK/NACK

=X 20l SR A5 20| JHsEC. 22, 0l FRME non-coherent WA SR AE WS B
XN mEy 2

=
2 UCH. 012k 22 PXRO0AH2 SR HEE &5 A0 kA 23 1304 =012 RUACEH.

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

ZC

[ T | 1

IFFT IFFT - IFFT IFFT

W, W, Orthogonal cover Ws W,

1 slot

¥ 12. 712 ACK/NACK slot 720 4%& FA%E SR A& AF 4

‘q
%,
4
&
Ag 0 &
’V’V".CK _@c})
Tbit ¢
R1b; 3
bit 9 o
e?' 50
: o 3 el
ACKINACK 2 bit ——» L2 Contro! Signal &v ‘\?gl\
L 0\6 B\P‘
SR Infofmation ‘(\e‘aog“e‘
Slot-Based Phase Rotation X
{Orthogonal spreading code

[Differential modulation

Slot-Based Coherent ACK/NACK

L1/L2 Control Signal” N
+ SR Deteclion

219 13 Slot 719k EehdA el Ao Al SR $441 B

LGH Xt 19 8/9/2007
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450
Www.uspto.gov

GRP ART UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

FIONG or 371(0)
| APPLICATION NUMBER SATE

60/954,812 08/08/2007 200 UT07-0022-USP0

CONFIRMATION NO. 2676

67487 FILING RECEIPT
KORPAT, PC

GANGNAM P.O 1655

SEOQOUL, 135-616

KOREA, REPUBLIC OF

Date Mailed: 08/15/2007

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and
will become abandoned not later than twelve months after its filing date. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to
collection. Please verify the accuracy of the data presented on this receipt. If an error is noted on this
Filing Receipt, please write to the Office of Initial Patent Examination's Filing Receipt Corrections.
Please provide a copy of this Filing Receipt with the changes noted thereon. If you received a "Notice
to File Missing Parts” for this application, please submit any corrections to this Filing Receipt with
your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate
another Filing Receipt incorporating the requested corrections

Applicant(s)
Jin Sam KWAK, Gunpo, KOREA, REPUBLIC OF;
Yeong Hyeon KWON, Suwon, KOREA, REPUBLIC

Sel!mg Hee HAN, Seoul, KOREA, REPUBLIC OF;
Min Seok NOH, Anyang, KOREA, REPUBLIC OF;
Hyun Woo LEE, Anyang, KOREA, REPUBLIC OF;
Dong Cheol KIM, Uiwang, KOREA, REPUBLIC
OF;

Ki Ho NAM, Gunpo, KOREA, REPUBLIC OF;
Sung Gu CHO, Gunpo, KOREA, REPUBLIC OF;
Hong Won PARK, Gunpo, KOREA, REPUBLIC
OF;

Jae Hoon JUNG, Daegu, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 67487

If Required, Foreign Filing License Granted:

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No

Title
TRANSMISSION METHODS FOR SCHEDULING REQUEST THROUGH TIME OR
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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
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

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

P.O. Box 1450

Alexandria, Virginio 22313-1450
WWW,USPLO.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRST NAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
60/954,812 08/08/2007 Jin Sam KWAK .UT07-0022-USPO

67487

KORPAT, PC

GANGNAM P.O 1655
SEOUL, 135-616
KOREA, REPUBLIC OF

Date Mailed: 08/15/2007

Letter re Non-English Language Application Papers in a Provisional Application

The above-identified provisional application was filed in a language other than English. An English-
language translation of a non-English provisional application and a statement that the translation is
accurate must be filed in the provisional application. See 37 CFR 1.78(a)(5)(iv). Applicants are strongly
encouraged to file the English-language translation of the provisional application and the statement that
the translation is accurate in the provisional application before a nonprovisional application claiming the
benefit of the provisional application is filed, or, alternatively, when making a claim for the benefit of
the provisional application in a nonprovisional application. If, however, an English translation and a
statement that the translation is accurate have not been filed in the above-identified provisional
application when a nonprovisional application is filed claiming the benefit of the filing date of the
provisional application, the Office should mail a Notice requiring an English translation and the
statement to be filed in the provisional application and a confirmation to be filed in the nonprovisional
application.

In the event that the Office schedules a nonprovisional application that claims the benefit of a
provisional application filed in a language other than English for publication without issuing a Notice
requiring the applicant to file an English translation of the non-English provisional application, the
applicant should file the English translation of the non-English provisional application and a statement
that the translation is accurate as soon as possible in the provisional application.

e

Office of Initial Patent Exa ion (571) 272~ 4000 or 1-800-PTO-9199, or 1-800-972-6382

PART 3 - OFFICE COPY
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International Application Number:
Confirmation Number: 2676

Title of Invention:
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Andrew S. Park/Soojin KIM

Filer Authorized By:
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Payment information:
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File Listing:
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Total Files Size (in bytes):l 138046

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PD.TO.AUTH
Document Description: Authorization to access Appl. by Trilateral Office

PTO/SB/39 (01-09)

Approved for use through 02/28/2009. OMB 0651-0031

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

(" AUTHORIZATION TO PERMIT P — RTRIE)
ACCESS TO APPLICATION BY  [oo o e o e-3007
PARTICIPATING OFFICES First Named Inventor Jin Sam KWAK

W - [attomey Docket Number [UT07-0022-USPG_
Send completed form to: Commissioner for Patents Tide ITRANSMISSION METHODS FOR SCHEDU
i - : Required

The undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the
Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), and any other intellectual property
offices in which a foreign application claiming prlonty to the above-identified application is filed access to the
above-identified patent application. See 37 CFR 1.14(c) and (h). .

In accordance with 37 CFR 1.14(h)(3), access:will be provided to a copy of the application-as-filed with
respect to: 1) the above-identified application, 2) any foreign application to which the above-identified
application claims priority under 35 USC 119(a)~(d) if a copy of the foreign application that satisfies the
certified copy requirement of 37 CFR 1.55 has been filed in the above-identified US application, and 3) any
U.S. application from which benefit is sought in the above-identified application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing the
Authorization to Permit Access to Application by Participating Offices.

This written authorization should be submitted: prior to the filing of a subsequent foreign application, in
which priority is claimed to the above-identified patent application, with any intellectual property office (e.g.,
the EPO, JPO, or KIPO). However, if applicant does not wish the EPO, JPO, KIPO, or other intellectual
property office in which a foreign application claiming priority to the above-identified application is filed to
have access to the application, this written authorization should not be filed.

No fee will be charged under 37 CFR 1.19(b)(1) for providing a pamcnpatmg intellectual property office with
an electronic copy of the above-identified application.

This form must be signed by an authorized party in accordance with 37 CFR 1.14(c).

/Andrew S. PARK/ ) 02-19-2009
Signature Date
Andrew S. PARK . A l 82-2-2193-0001
Pﬁnted or Typed Namé Telephone Number
TRANSMISS&ON METHODS FOR SCHEDULING REQUEST T’HR% 47841
Title Registration Number, if applicable

This collection of information is required by 37 CFR 1.14(h). The information is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process an application). Confidentiality is governed By 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6
minutes to complete, including gathering, preparing, and submitting:the completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount of time you require t6 complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing:the form, call 1-800-PTO-9799 and select option 2.
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APPLICATION I FILING or GRP ART I I | |
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
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CONFIRMATION NO. 2676
67487 REPLACEMENT FILING RECEIPT
KORPAT, PC
GANGNAM P.O 1655 R L RO
000000034698432

SEOUL, 135-616
KOREA, REPUBLIC OF

Date Mailed: 03/02/2009

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. Please verify
the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please submit
a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Jin Sam KWAK, Gunpo, KOREA, REPUBLIC OF;
Yeong Hyeon KWON, Suwon, KOREA, REPUBLIC OF;
Seung Hee HAN, Seoul, KOREA, REPUBLIC OF;
Min Seok NOH, Anyang, KOREA, REPUBLIC OF;
Hyun Woo LEE, Anyang, KOREA, REPUBLIC OF;
Dong Cheol KIM, Uiwang, KOREA, REPUBLIC OF;
Ki Ho NAM, Gunpo, KOREA, REPUBLIC OF;
Sung Gu CHO, Gunpo, KOREA, REPUBLIC OF;
Hong Won PARK, Gunpo, KOREA, REPUBLIC OF;
Jae Hoon JUNG, Daegu, KOREA, REPUBLIC OF;
Power of Attorney: The patent practitioners associated with Customer Number 67487

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
If Required, Foreign Filing License Granted: 02/24/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 60/954,812

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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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 USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

page 2 of 3
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date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

page 3 of 3

42



Electronic Acknowledgement Receipt

EFS ID: 7831491
Application Number: 60954812
International Application Number:
Confirmation Number: 2676

Title of Invention:

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

First Named Inventor/Applicant Name:

Jin Sam KWAK

Customer Number:

67487
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Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 2
Specification 3 24

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes):l 3695641

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No.: UT07-0022-USPO
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Jin Sam KWAK, et al.

Application No.: 60/954,812 Confirmation No.: 2676
Filed: August 8, 2007 Art Unit:
For: TRANSMISSION METHODS FOR SCHEDULING Examiner:

REQUEST THROUGH TIME OR FREQUENCY
SPREADING CONTROL CHANNELS

REPLY TO LETTER RE NON-ENGLISH LANGUAGE
APPLICATION PAPERS IN A PROVISIONAL APPLICATION

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

Dear Examiner:

In response to the Letter re Non-English Language Application Papers in a Provisional
Application forwarded with the Official Filing Receipt dated August 15, 2007, for the above-
identified Provisional application, and in accordance with 37 C.F.R. 1.78(a)(5), enclosed are:

1. An English Translation of the Specification; and
2. A statement of Verification dated June 17, 2010.

Respectfully submitted,

Dated: June 17, 2010 By:/ Andrew S. PARK/

Customer No. 67487 Andrew S. PARK
Registration No.: 47,841
KBK & Associates
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VERIFICATION

I, Hyunjung KIM(Name of translator), residing at 10F., Songam Bldg.. #642-10, Yeoksam-
dong. Gangnam-gu. Seoul, Republic of Korea state that the attached document is a true and complete
translation to the best of my knowledge of the Korean and English languages and that the writings
contained in the following pages are a correct English translation of the specification of United States
Provisional Application No. 60/954.812 filed on August 8, 2007.

Date: June [ dolo

Signature of translator: KM . H_‘j wunJjun 5
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PROVISIONAL APPLICATION FOR UNITED STATES PATENT
IN THE NAMES OF

Jin Sam KWAK, Yeong Hyeon KWON, Seung Hee HAN, Min Seok
NOH, Hyun Woo LEE, Dong Cheol KIM, Ki Ho NAM, Sung Gu CHO,
. Hong Won PARK and Jae Hoon JUNG
for
TRANSMISSION METHODS FOR SCHEDULING REQUEST

THROUGH TIME OR FREQUENCY SPREADING CONTROL
CHANNELS

prepared by:
KBK & Associates
Customer Number: 67487

Attbrney Docket Number: UT07-0022-USPO

Total Number of pages: 22 (including cover)

47



UTQ07-0022-USPO

Specification

1. Title of the invention(decvice) —

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

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 fregquency
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 technigues 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 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 PAPR.

SC-FDM

[00U0)) + BB

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 eguipment for transmitting only the control signal
transmits the control signal by demodulating the control signal to this allocated region in the form of SC-
FOM (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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FIG. 2. Transmission of the control signal when there is no data

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

X ¥ v
IFFT IFFT IFFT

FFT
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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-freguency 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 freguency spreading like an LTE ACK/NACK channel. To this end, a channel
structure for transmitting the SR signal is designed considering the following required conditions.

(1) It is needed to design a channel compatible with the existing ACK/NACK channe! 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 capability 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 channe! have to be flexibly configured in the allocated time—
frequency resources.

(7) The flexibility of code allocation has to be enhanced when a dedicated SR channel is configured
through the code allocation.

(B) It has to be possible to transmit the control signal and the SR signal in the minimum frequency
resource allocation 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 regardiess of whether there is an
ACK/NACK signal .

(11) The structure has to coexist with the existing control signal (ACK/NACK or CQl) 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
allocation 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 limited to only the transmission simultaneous with a
certain control signal such as the ACK/NACK signal.

A. SR Channel Generation by Allocating 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 2D 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 allocated 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 follows.

(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) allocated
to the ACK/NCAK channel frequency-domain spreading code

(2) A method of allocating one or more orthogonal codes for the dedicated SR among the time-domain
spreading codes (time covering) allocated to the ACK/NCAK channel

(3) A method of allocating one or more orthogonal codes for the dedicated SR among time-frequency
2D spreading codes al located to the ACK/NCAK channel

The above three code allocating methods can be applied to a control channel structure employing a
code hopping method by extending to allocation of a spreading hopping pattern defined per one or more
symbols. As to the specific SR channel configuration method based on the foregoing code allocation
method, the following 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 allocation 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 will 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) aliocated to

the ACK/NCAK channe!| frequency-domain spreading code

FI1G. 4 shows the coherent SR transmission structure in which the frequency domain spreading code is
allocated for the SR channel configuration, and the time domain spreading code allocation 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 freguency 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 circuiar 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 atlocated for configuring the dedicated SR channel.

Time-Domain Spreading
Sequence for SR Information

1

Coherent SR with Dedicated RS

Time-Domain Spreading
Sequence for SR-RS

Reserved Freq.-Domain Spreading Sequence(s)
(e.g., CAZAC code)
|

FIG. 4. Example of the coherent SR channel configuration having the dedicated 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 allocation 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
8
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In the case that the SR channel configured as shown in FIG. 4 is allocated to a certain UE, the UE
transmits the SR information and the RS signal therefor through 20 spreading based on the allocated
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 allocating one or more orthogonal codes for the dedicated SR among the time-domain

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

FIG. 5 shows a coherent SR channel designing ptan by allocating 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 capability is varied
depending on the allocation 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

allocated time—domain spreading code.
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In the case where the SR channels configured as shown in FIG. 5 are allocated 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
per formed. 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 aliocating one or more orthogonal codes for the dedicated SR among time-frequency
2D spreading codes allocated to the ACK/NCAK channel

FIG. 6 shows that the 2D spreading codes are reserved for configuring the SR channel by arbitrarily
allocating the spreading codes in the frequency domain in addition to allocating 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 allocated spreading
codes are one-to—one mapped to the coherent SR channel configuration, and thus the ACK/NACK UE
multiplexing capability 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 freguency domain, and if the orthogona! codes having a length of 4 are used to OFOM symbols
for carrying SR information and the orthogonal codes having a length of 3 are used to a section used
as RS, total eighteen 2D 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 2D spreading code
among them may be used to configure one coherent SR channel.

11
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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 moduiated 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.,
demodutation 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 channe! allows additional information related to the SR to be transmitied together.
Assume that the SR information is generally defined with 1bit. |f 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 like (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 like 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 like (1) of FIG. 7, the ACK/NACK information undergoes the coherent
modulation/demodulation through the previously allocated ACK/NACK channels.

13
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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 fength 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 2D 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 2D 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

channel .

Time-Domain Spreading
Sequence for SR Information

- Non-coherent SR
without Dedicated RS

Reserved Freq.-Domain Spreading Sequence(s)
(e.g., CAZAC code)
|

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 allocation 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
15
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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 allocated 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
per formed, 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 allocating one or more orthogonal codes for the dedicated SR among the time-domain
spreading codes (time covering) aliocated to the ACK/NCAK channel

FIG. 9 shows an exampie 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 allocated 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 seqguence. At this time, the reduced number of ACK/NACK channels does not causes loss of the
ACK/NACK channels due to the allocation 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 allocated, six ACK/NACK
channels are reduced per allocated 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 allocated for configuring the dedicated SR channel.
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spreading codes

<Table 5> Change in the number of dedicated SR and ACK/NACK channel's 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 allocated 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
channe! 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
allocating 1D or 2D 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 light of increasing the multiplexing capability
in order to allow coexistence with the ACK/NACK or the like control channels. [f the transmission of
the ACK/NACK signal is required at the SR transmission like (2) of FIG. 7, the ACK/NACK signal can be
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transmitted through the previously allocated SR channel, in which the RS allocated 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 like 1bit than that of the coherent SR, the SR information can be also
modulated/demodutated by the coherent method. Lastly, if only the ACK/NACK is transmitted like (3) of
FIG. 11, the ACK/NACK information undergoes the coherent modufation/demodulation through the
previously allocated ACK/NACK channels.

Dedicated SR Channel without RS

(2)

e NON-cOherent SR
+ Coherent ACK/NACK Detection

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

ACK/NACK Signal

SR Triggering ]

] Tb Coherent ACK/NACK Detection

ACK/NACK Channel with RS

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 capability of the SR channel
is important together with efficiency increase in one resource. I[n other words, The maximum 42 SR
channels (non-coherent method, and no addition information transmission) can be generated through 2D
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 1ibit 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.

ACK/NACK
Slot-Based Phase
Rotation/Orthogonal spreading
code with length 2/Differential
modulation for SR Information
ZC
l IFFT I IFFT ' I IFFT | IFFT !
Wi Wa Orthogonal cover W W,
| B (i |
\ \ \
a5 k"
i »

1 slot

FIG. 12. Method of transmitting the SR signal without affecting the existing ACK/NACK slot structure
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