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3 Al A

7Y

AT 1

T B A A" A @ (UE; User Equipment)ell &3] 8% = H]57])% (aperiodic) AFEW =z AZ(SRS;
Sounding Reference Signal) A% e glojA,

714 SRSE fek 19 oAl uEtuHE X3stE 99 QXA ke gt FrMH o= ,
714 SRSE 93k 99 o= Al weln| e E RRC(radio resource control) A|Z2E#HE Eaf 7|XFo2RE FA3}

7] H1F714 SRSE Yk 3¢ oAl HEuEE v|uko g Av] H]F7]4 SRS ME A€ MA L,
71 ARE WF71H SRSe| AE AES VIvtor Y] WFT1H SRSE Y] VAT oR AFdte s x¥et
T HIF71A SRS AE B

7% 2

A 1 el 9lojA,

A7) 99 oA metnlEl o] Zol= 4H]EQ] RS ER o7 F}i= u]F A SRS AE W,
AT% 3

A7

A7 4

A 1 e lojA,

471 BIF714 RSOl AE AE 7] vhe] SZA G EE VNt offjo] Al ofsiA AR,

o] Fefalo A m=19l AS 5o sk u|F7]14 SRS A5 W,

FsRrs,c (i)zlnin{PCMAX,c(i)s Psrs OFFSET,c(M) +1010g o(Msrs o)+ Po pusch,c () + (/) PLe + /.. (i) }

i ARz JYx o= AW A(serving cell) S YEMIT. Pou (1)E WE AAFE oo A HdE,
Pss_orrser o (m) = 7] T Q2 A I E | Mgs = A9 259 52 YERd SRS A9 d9E ) Popsarc
(e 9 ATl 9aliA FoAA= A EA Y& Q4 (nominal component)l Poyoun, puscn(j)2F GAI &4 A%
o oair FolAl= I 54 249 Powesa(§)O Fo® Y= AHH, a (i) A A o8 F
oAx= A EA elulg, PLS wolA AXE A= &4 (pathloss)e] FA%k, f(i)E PUSCH(Physical
Uplink Shared Channel)ell ®idt AA A= Ao 2274 A& Yephdrt,

AT 5

A 1 goll 9lo]A,

7] 99 e x A gEtulEl= A8 Alojol A A B (transport block) F719] LS AAstE @ 54
(UE-specific) FetulEe] o3 A= E Ae 5o sk HF7]4 SRS A L.

273 6
A5 el lojA,
A7) gak B4 mialu|ele] gho] 1.25¢

A7) 99 o3 el (-3, 12] dBel Mol 1 dB 9w A4HE A4S SO dt wFs)A SRS
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A 5 Gl 9o},
A7) @ 54 gpgbelE o) gho] 0 df,
7] 9] @A shebulEle [-10.5, 12] dBe) WHGIA 1.5 dB B AATE AL 5Yo sk ¥FH

A1 el QlolA,

7] ¥1F7)18 SRS AEe A AT o RRY HAEEH= EAY wAA(triggering message)ol 23 EF
Atrigger) HE AS EAF o7 &= H|F714 SRS A% Wy,

AT 9
T Bl Al aEoA] gkl QlojA],
RF(radio frequency)%-; &

’g7] REF-9) A= Z2AME EdeH

>

}7] ZRAA =,

F714 SRSE 913t T ¥ A muEE EEete 39 LA mEuy FJ FrrHew ¥ 3=, HF
712 SRSE Y3 3¢ 2= Al u}u)ElE RRC(radio resource control) A|218HE F3] 7|2 HE F41s)
=2 A7) RFR-E Aojdhar,

©:

A7) WFEAH SRS AT ) A sehulEE e 4] vFEAY SRsel A AEE WYekn
47 AR WEANA SRS A ARG MO 7] MFIH RS AV AATOR AFAES 4] RER
& Aolshs A% BRoR s un

A9 el QlolA,

A7) 39 o= A slehulEl o] Aol 4u|EQ] A& 5O = v
AT 1

A4

AT 12

A 9 gholl 9JoJA,

7] ¥F714 SRSE] AF HdEe A7) F9 o= g HE 7|dte R ofgfjo] kel osiA AT,
olgle] FEAloA n=18l A& EAO=E = dE.

Rsgs,c ()= min{PCMAX,c(i)ﬁ Psrs OFFSET,c (M) +101og1o(Mgrs o)+ Po_puscr.c(U) +ac())- PL. + /.. (i) }

i AEZYY Addx, c= AW A(serving cell) S YERATH Py ()& 7] AAE o] A5 A9,
Pegs_oprser c(m) 371 3¢ LA g, Mgs = A 259 M52 Yebd SRS A dH9E, Popysarc
(e 29 Al gl Foix= A 54 WE 24 (nominal component)®l Po oy puscn(i)2F GA A$1 ASF
of oJslA FoAR= T 54 249 Poppsaw(i)d oz FAHE AHuH, a (i) A ASol o
oqxl= A 54 mebvu|E, PLS wWiEolA AXE A= E&2H(pathloss)d FA%k, f(i)E PUSCH(Physical

o
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ol gste] FA Ad FAH# b Agkel wekd 2 AEwrt AR Aok A 43

g hgkol FAE sl o] 0ol FRalob star, o] & flsiAE B e Fx AEE ol&ste] AU

il

ojmj Fx AZ p

FAste] no] JFe Hxsleor Ak, 5 A FA S 9% G daelgol EAT S ot
A g Az AsE Bx #E AS(DMRS; Demodulation Reference Signal)9l AFeH ZzE AIS(SRS;
Sounding Reference Signal)® TE= 4 ¢tl. DMRSE FA1E A5 BXE 93 e FH AMgHE Fx
2l%o|th. DMRSE PUSCH XE= PUCCHO A&7 AdE 4 Qlth. SRSe AdEa ~AEHES fd dEe] 714+
o2 AFse Hx zoltt. VAT FAEH SRSE T AEEA AES F5a, FAHE AEEA LS
A 2AEYe o]g3th. SRSE F7] A (periodic) &2 AFH AL 7] =o] SRS A4S Faew @ u
Z1Awol st & (trigger)Eo] HIF7] 4 (aperiodic) &2 HEdE F U}

o wE AAE HE A (transmit power) CE SRSE HEE 4= Qivk. olw] F7]% SRSY AL HAH H]
z o] AF o] MR tz2A HAAE F Jon, olF st F7]4 SRS} w714 SRSel| diste] A

W74 SRsel % e AAay] 918 ol aTE.

gige] g
S dst = HA

2 odd o] 743 fAE T EA A 2BloA HF 7] A (aperiodic) AFEY FF(SRS; Sounding Reference

S| =
Signal) A% A% Wy 2 AAE AFste gl 9l

HA 9] djd T

A Fefol o)A, FA FA AAvloA GH(UE; User Equipment)oll ¢la) 43 %= H]57] % (aperiodic) AMS
#Z 215(SRS; Sounding Reference Signal) A< Welo] Algdct. 47| vH]F71%4 SRS A5 WHLS 7| A=
o] AA3 H|F71F SRSE 93 99 I Al (power offset) WU E]E 49l A% (higher layer)S F8| 413}
a1, 7] 39 2= A (power offset) ZEFHEE 7RO R 7] HIF7]4 SRSe] AE &€& MHAsta, A7) A
AE HF71% SRS AF AEE V|Wre g 7] HF7]A SRSE AV VAwm R HESE S 23eT

471 w9 @A shetuE o] dol= M EY & Qv

A7) 39 @ = A w}eln| el RRC(Radio Resource Control) Al2@® = 4 v},

ofl

o

A7 98] LA gt E = A" Ao HdE EF(transport block) 719 RAZES A
(UE-specific) dretnlele] o3l A44E 4 Q).

7 St E el grol 1.25¢0 w, 7] dke] @Al sebuE = [-3, 12] dBO] Mol 1 dB T =

}

(e
A
(=)
I
o

4 debE e el 0 o, 7] o9 L= A spebvlE= [-10.5, 12] dBe] W lelA 1.5 dB &4
71 HIF714 SRS AEL A7) VIAF 2R E AEH= EYrY WA A (triggering message)el ] Ed]

o2 FHel] oA, T EAl A &HleA o] AT E. AV
stodke] oAl dEHEE ez Av] ¥Fr]4 SRS HF HES
(processor), % 7] T2 M2} AA=+= RF(Radio Frequency)¥-& 238515, 7] RF
e HE A9 ASE T A7) T2 EY FAlstaL, A A
2 A7) vF714 SRSE A7) VA Ho R HAESEE P

yigel g7
Hl=714 SRSe] AE AHe 9 dAetrHE Ao
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% 2% 3GPP LTEOIA F4 Z#l9d(radio frame)o] +x% vepdit).

T 32 shtel aFgEa &%l did A e =(resource grid)®] ¥ ol & YERATH
T 4e sk A B EyQle x5 vt

T 5% AgHa AuEydde x5 dERdt

% 62 Aty wF7]A SRS AE e A AAdE YERAT

T 78 B o] At FEEE 74 2 gl S oth

w2 AN fe FAHY g

ol&le] 7]<42 CDMA(Code Division Multiple Access), FDMA(Frequency Division Multiple Access), TDMA(Time
Division Multiple Access), OFDMA(Orthogonal Frequency Division Multiple Access), SC-FDMA (Single
Carrier Frequency Division Multiple Access) &3 72 T3k F4 T4l Alx"ld 2182 4= Q. CDMAL
UTRA(Universal Terrestrial Radio Access)Y} CDMA2000¥ #& FA 7]<%(radio technology)® 3= 4
Tt TDMAE  GSM(Global System  for  Mobile  communications)/GPRS(General Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #Z2 FA4 7]|&= Fd9 4 vl OFDMAE IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 52} #& ¥4 7|2 739 F 9
T}, IEEE 802.16me IEEE 802.16e9] #3}=, IEEE 802.16eo] 71Wkg Alx®lzie] 319 & 3H4 (backward
compatibility)E A-&3kt}. UTRA: UMTS(Universal Mobile Telecommunications System)2] dY-o]t}. 3GPP(3rd
Generation Partnership Project) LTE(Long Term Evolution)< E-UTRA(Evolved-UMTS Terrestrial Radio
Access)E AME3F= E-UMIS(Evolved WNTS)® UF-=24, sl AclA OFDMAE A|-&3ta e FolA SC-
FDMAS x}-83tc}. LTE-A(Advanced): 3GPP LTE2] X 3}o]t),

AW sl a7 98l LIE-AS 952 71&shw B oune) 71%8 Aol olo] AlgE A& ohd,

E 18 ¥4 54 Asgelt,

24 4 2100 Aol ste] Z1A(11; Base Station, BS)E XL 7t AAF(D)E SR A
2 ge(durs oz Moleka F)(15a, 15b, 150)ol Tlsl B4 Aulzg AFeTH AL bl el G4
Heta ghom whreld 4 gtk Bw(12; User Equipnent, UE) 1AW o84S 7Hd 4 glo

MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscriber Station), F417]7](wireless
device), PDA(Personal Digital Assistant), ¥4 E%l(wireless modem), ™ ~7]7](handheld device) & U&
folg BE £ gt} JAF(1)S gutdor v (12)7 EAstE nAH" A A (fixed station)S =

eNB(evolved-NodeB), BTS(Base Transceiver System), A2~ EQE(Access Point) & TFE £oz2 & 4 9

=

ol FAAHoR shel A &ali=dl, W] &3 Mg MY A(serving cell)olgl k. MH A o]
A A aE Zﬂdgo}u ZNA=E AW 71A = (serving BS)olgt drh. FAAEA Al&ER AEe] A]xF)
(cellular system)o]B2, A Ao Q3= thE Aol EAgitt. AR Ad IHste thE AL Qd A

(neighbor cell)e]e} ?&DP. AF Aol e BA Mu|AS AlFes 7)A=S A% 714 (neighbor BS)olE} &
oA A g AE TS VEo R AiHow AFE

o] 71 gy A(downlink) T AFH A (uplink)ol] AFEE &= vl dukdgor &gy A= 71X (11)9)
A EH(12) R BAS ou)Ehy, Ay I @d(12)dA 7IAF (1) o2 FAS oujdit}, shaky FodA
271 N1AF(DY diEela, FA7|e BHE(12)9 dFEY F k. AFEIdA SAVE Bd(12) 9
dRFola, 7| 71AF (1) dFEY + Ut

T BA Al2~E"e MIMO(Multiple-Input Multiple-Output) AlZ~®l, MISO(Multiple-Input Single-Output) A]Z>
Bl SISO(Single-Input Single—Output) A]Z~®8l 2 SIMO(Single-Input Multiple—Qutput) A]Z=E F o= s}
k. MIMO A 2Ee thg=9] A4 ¢FeHU(transmit antenna)$} tEe] =4l ¢HElU(receive antenna)Z A}
Sgheh. MISO Al2=gl2 the] AE telvel shvte] 41 Ste|uE AREgth. SISO Al =812 3hute] 7 <

_6_
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[0039]
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e} shte] a0 ghEluE ARE hﬂr SINO A8l dhibe] A% shelubel tige] 441 helUE ALg@T). ol
oA, A% otElE shte] AE EE AE

Yo Aest U ASEE Bed mi =0d aEUE v
s, gl QL el AE L AERe SAdE o A8HE B Bt el e sne,

= 2% 3GPP LTEAIA F4 Z#d(radio frame)d T+XZ et

o] 3GPP(3rd Generation Partnership Project) TS 36.211 V8.2.0 (2008-03) "Technical Specification
Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation (Release 8)"¢] 5&E Fxdd < Yo, = 25 I3, FA Zde 10719 ME=ZHY
(subframe) &2 A% aL, shhe] MBEZHYS 2709 EXx(slot) o2 AT, A Zed W £32 #0455
#1970A) &% W7 wiARY. shue] AB=g el HAFEHe ul Aye AIFS TTI(Transmission Time
Interval)2} gvh. TTIE dolE AES A 2AE @9z & vk oE 5o, shte 74 Zeqle]
Zol= 10mso]ar, 3hue]l qBZg el Zoli= Imsolar, 3huhe] &390 Zol= 0.5ms & 4= Ut

Shte]l £538 AlZF 99 (time domain)ollA] &
xEeta, Fog FAdA o FukEstE

22 3ol AW F7H(symbol period)S EEH

©] OFDM(Orthogonal Frequency Division Multiplexing)
shattl, OFDM 4)¥-2 3GPP LTE7} &}&F oA OFDMAES AM&
] Hzﬂ_ 740§ D}Z 73_/.: H]—/\loﬂ Lq_a_ u}é Uﬂfdoi %g]%

H

}m 10 QL‘ H

Ack. A& B9, AIFYA te HE Yo SC-FDMAZF AHEE 9 SC-FDMA Aldolgtar 3 4= gtk =}
%%E(RB Resource Block)= Al & ©@h9j= shife] &SxolA H 94 AHd= FHbEgE TIFT. A7
Tzl FEe A ol 23e Aolv. weEkA U”‘* Ze}lol Ede = Rz gle] Jgt HHZe <]
o X3E= £xo M, T £ E3E= OFDM A Jiges vgaA MAE 5 vt

3GPP LTEE ='H(normal) Ate]Z¥ Zg]FA(CP; Cyclic Prefix)ollA 3hte] &£F& 7719 OFDM 2SS *3Hs}
L, & (extended) CPAlA 3hhe] &5 67019 OFDM A& X33t A2 AHosta .

A F4 N 2="12 AA FDD(Frequency Division Duplex) ™13 TDD(Time Division Duplex) WAo2 &
FOD gAfell ofstdd FFEa AEH FEa Aol M2 vE T ﬂ% A B A
ok, DD §4e] qo}ﬂﬂ AgEa AsH gL AEol e FoF d9gs A 16}1?“1 Mz ge A
SHe AAAoRE oA (reciprocal)olth. o= Folzl Fukg G oA

sHol A9l sdstths Aelvh. mebA, ThDefl 7]RHgE FAEAl A~ E] o
g SHesiy dojd § e Aol itk D WA
] f

rﬁ;

A sy Ad sHe 439 A o AA F315 o)
9 JHYA A% HFYA A%ol ARFHBE AT A% FFYA A% v 9% FFYA A
Fol BA #98 # Qrh. FFYA A%} HFYA Ago] AnTAY B FREE D A=A,
AR A% A AFS AR e Anzdeed FaH

&= 32 shhel st A Sl tiE A 22 =(resource grid)®] & oS YERIG

FPY £Fe A2 JGelA Bl RN AR EFHAL, FoE GNM Nl A B2 mFA,
FPYa SRl TP 4D BB £ Np& AN BARE HFIA A% NG Ebandwidth)o] FEA

o}, LTE Al&"A Neg 60 WA 110 & o= 3y 4 k. 3ol A E52 F35 JFolA &5
ZE A7) st a £39 729 ¢ 4 U

2 a8 = Aol 72+ QA (element)E A 8 A(resource element)@} 3hoh. Y IE]l= A

= U 92 H(pair) (k,Dell 3] A¥Ed 4 9ok, 7|, k(k=0,... Npx12-1)& —zrlﬂr

v} Qlelxzolar, 1(1=0,...,6) AlZF 99 ] OFDM A Qg o),

o4 7 OFDM A, F35= GoolA 12 Frkd

o
=
=3, A EF U OFDM A e] F9f Rk

2as ¥gshe As drHer 7] , ylo] == ool AFE= A
< ofYt}. OFDM AWl 9 FukEuie] 42= (P9 4o], F34 1F4(frequency spacing) ol wel t}s}A
HAE ¢ Atk odE 5o, = (P9 45 OFDM 489 ¢+ 7ola, &449 (P %5 OFDM Ao & 69]
t}. shibe] OFDM Al™Hol A Fubkdslo]l 4== 128, 256, 512, 1024, 1536 2 2048 5 stusS A A3sle] Alg3E 4=
ATt

oA 2ol £R& ZHHAL, 7 &xe =2 PlA The] oFDN AW e EF
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[0041]

[0042]

[0043]
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[0046]
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oin

1

=
=

= FHd 4 OFDM
PDSCH(Physical

ol
o >

st ABE=xFel e 3 WA &1
AdE)o] Aol AdEe] FEH = Al
Downlink Shared Channel)”7} @95+ o)

ok Hdl 3 OFDM A¥E(1.4Mhz tZo] o
< (control region)o]aL, ™ OFDM A%
ol g o] #r}.

PDCCHE DL-SCH(Downlink-Shared Channel)®] A} &% 2 % ¥4, UL-SCH(Uplink Shared Channel)<] A9
g AR, PCH o] o] Hr, DL-SCH 4-2] A2l Ar, PDSCH o= AFHE dd I S e
29 AT Aol wAAe] Al @, 9deje] UE & Wl JlE UEEC digh A% 39 Ao WHEe] P %

VoIP(Voice over Internet Protocol)e] 43} 5& UE 4 Ak, &H2 PDCCHZF Alo] Y oA A5
Foom, v RS PDICHE RUEYH & owﬂr PDCCHt st m= B8 5491 CCE(Control
Channel Elements)®] & (aggregation) o2 Wi}, = FAEe AHe & R334 PDCCHO

A Azsr] 93] AeEs =24 I3y tYo|th. ((Bx= l_i,f,‘—q A9 24 & (resource element group)el o
¥, CCEQ] ¢k CCEECl 93] AT H+= Fo3&9 A3 #Alel wet pPDCCHS] =% 9 753k PDCCHO] HE
F7F AR E.

ZNA = oAl Bl DCIol wel PDCCH WS Z2A3 A, Aol ZHoll CRC(Cyclic Redundancy Check)E
2o}, (RCol:= PDCCHOl Z&AH(owner)Yt 2% uwe} -G53+ AEX(RNTI; Radio Network Temporary
Identifier)7} ke, 54 23 93 PDCCHeE @] af 282k, o & 5o C-RNTI(Cell-RNTI)7}
CRCAl mix=7dE & Aok, T, #Hold HAIXE 93 PDCCHEHH #Hlold XAl 2HzA, olF Fo] P-
RNTI(Paging-RNTI)7} CRCell wmk=7 & 4= dvh. Al2=®] H.(SIB; System Information Block)E $1¢+ PDCCHERHA
Alz=gl gr 2z}, SI-RNTI(System Information-RNTI)7} CRCOll wh~7d 4= glvh. whde]l sy ofx~ g
AB9] Ao g el AWy M~ PSS A A5H7] 98] RA-RNTI(Random Access—RNTI)7F CRCol| m}2~71<=
T Atk

= 5= A

(

b MBL Q)] FERE YERIT

R *ﬂﬂ_;ﬁ_iﬂ‘”o Fo Gl Aol YA Heoly dFor vd

3 Aol ARIF AEE7] 93 PUCCH(Physical Uplink Control Channel)O] iy EJ
El7} A7) -?4?& PUSCH(Physical Uplink Shared Channel)e] @9€t}. &9 AlFolA AAHE 49, @
= PUSCH®} PUCCHS] &Al AEES AAE & drt.

0;

shipe] kel ik PUCCHE MEZH oA A £5 #(RB pair) o2 T, (Y &5 B &3t A
EZE2 Al £33 A2 €% A7elA *1i e Fakdguls 2px|sh, PUCCH S A9 BF Ao &%
st A EFo] AAletE F9 -’F% &% AA(slot boundary)'e— 7o ® WAHETh o]& PUCCHY 9w+
RB %ol &% % I

weh Az ohE
A PUCCHOl S AR Aol wel Al Foe 9 AAE e

PUCCH Ao g AEEH= Aeky 3 A o] A Kool = HARQ(Hybrid  Automatic Repeat reQuest)
ACK(Acknowledgement ) /NACK(Non—-acknowledgement ), 3}t 1@ AelE yeE= CQI(Channel Quality
Indicator), A8FH = FA 2 &9 2732 SR(Scheduling Request) 5] AT},

PUSCH+= %% Ad(transport channel)?] UL-SCH(Uplink Shared Channel)ell $-g®t}. PUSCH o= HE= &=
e A dlolH e TTI 5t AEE = UL-SCHE {3 dloly &5<1 AF SF(transport block)¥d 5 At A
7l AF BEe AR ARY F vk EE, 4EHA delHE %ﬁwmumplexed) dolg & 9o, o
Z39 dolE+= UL-SCHE Y3t A% BZ23 AojARI gF8d Ad & 9o, 9= . dlo ]Eioﬂ 02355
= Ale]dHo= CQI, PMI(Precoding Matrix Indicator), HARQ, RI(Rank Indicator) ~0] AS At} E=
FEFLA HolE = AR e R AdE —’.‘—E SIS

dx Ase dubdoz AlfxR dEdn. Zqx Al Adas 543 Ag ‘é’io] Ao AlAxTL AMRE F
k. FHx A% AP PSK(Phase Shift Keying) 719He] HFEHE &3 AAE AlD2(PSK-based computer
generated sequence)& A& 4 Q). PSK] 42+ BPSK(Binary Phase Sh1ft Keying), QPSK(Quadrature
Phase Shift Keying) 5°] dth. T, 3% A3 A ~E CAZAC(Constant Amplitude Zero Auto—Correlation)
ANPBAE AFEE 5 ub. CAZAC Al @29 o2& ZC(Zadoff-Chu) 7]W+ Al (ZC-based sequence), =3 &%
(cyclic extension)® ZC Al¥2=(ZC sequence with cyclic extension), A%(truncation) ZC AlF2=(ZC
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

S=50dl 10-1719002

sequence with truncation) s°] ATk, F, FFE A& AF2E PN(pseudo-random) AlE2=E AES
AUTh. PN A|F 9] du2s p-Alds, HAFHE T8 A4 AF2, 2=(6old) AFRZ, 7] (Kasami) AlE2
Zo] g}, m, X AF AAAE £33 HAZEF AAA(cyclically shifted sequence)ES ©]&3 4= Q).

Y

Aek g Az AzE Hx ZAFE A1Z(DMRS; Demodulation Reference Signal)9b AMSd % A3 (SRS;
Sounding Reference Signal)@ T8 4= Qlt}. DMRSE 219 A5l HZE {3 Ad FAH A&FE= 3=
AlZ o}k, DMRSE PUSCH & PUCCHS] <4 gt 4 k. SRSE AEHI ~ASHS Y8 dEo] AT
o2 HFste Fx Msoltt. VAT F4l Y ZAxANZE 25 AFHI HJES FAHs A
FHA ANES AP 2ASHA o] &3t SRSE PUSCH X+ =

£ fate] 593 T/ 71 AlF2T AREE 2
ZYAYL PUSCH Agd =Zad¥ 2& 4 drt.

N

g3
<=3t X E E#(cyclic shift separation)i= DMRSS
E

A e g g, ERE qhH

o
ot
p‘L
rlr
N
e
N
o i)
5
=
=
o
=
<
»
o
=
a@
=1
e
o,
2
o
)—]
i
=
>
[>
i)
=2
x
w2
=]
w2
rlr
[kl
L)
l
ofl

SRS AAZ rgsmer,, C(mem geldEd, Fx A5 ARx r,, ) £ 20 odlq AR Adx
=]

bu,v(n)‘ﬂ' "1/_':@’ '?]EE (l'g‘ 7]?}_’3; ;{39]
st 2

D ()= e/, (n), 0<n<MRS

b 204 WS (1<m<Ng™ e B2 A& ARz dololr, =, Melth, NE Fuke ool
Rabgote) AR Ged A9 25 218 dehie, Ny E NG9 R dehd 433 deEe) 4
WS vebdch, 25 Pz A5 ARz shiel R AD2ERE 23 JIE e oF g2 4§t
o] Ao & Utk

B A2 b ()E B TFOR hProlAm, olu) ue(0,1,-+,20)E 1§ AYAE, viE 1F WelA 7]
oAz Qdag v, Z)R AdsE AR ARz 2ol el 9T 24 2§e 1<n<59] nol

max, UL

qalA Zol7k M ¢ shbe] 7% AAAG=0)0E T3, 6<n<ng 9l mol taAE Aol7} M. el 27)
o] 7]¥ ANFA(v=0,D)E EF3E. Alda i lds uek 2F ule] 78 P
3 (group hopping) 3= A2~ F3 (sequence hopping) ¥ Zo] Alzbel what e 4= 9l
ThA] SRS Al 2o A uEe PUCCH Al A 28 <
52514 30] oa|x Aol

i)

v 71 AR QEaE geig. 8 AEE @ ok

<8k 3>
CS
n
a=2rx %“

ngs = ZF ehkol disl] AHel Aol oA FAEE ghelwl, 0RE 7749 AF F o A 4 Qi)

SRS AlAAE S Y Pysd: W8] el F AALY AR BasE wotel A 24 fHEEn.
1)

SRS Al A= rgs(0)F-E AlZFsto] Al @4 (k, Dol =84 40 w2} isg2 == 3.



s=549d 10-1719002
[0061] <584 4>

SRS,
SRSy k=01, MRS _1
rjesie 1 = {ﬂSRS (k) sob—

[0062] 0 otherwise
[0063] 2] 4ol A ko= SRS Fuba ool AZF X (starting position)o] ™, Msc‘bks—‘f G52 ol oA A
o]5 = SRS AW Zojolt),
[0064] <ge8ha 5>
RS RB
[0065] Msc,b :mSRS,szc /2
[0066] 581 Bl A mgs i 2 A dAE Ny o delA FEsE T 1 UA E 40 o84 Fod 5 gl
[0067] T3 49] kev= A 69l oJBiA AHold 5 QT
[0068] <8k 6>
BSRS S
ko —k0+ Z ZMSCbnb
[0069] b=0
ko :(LNRUé/zj_mSRSO 2)]\%{(}:3 +kre
[0070] T2 6oA ky = A AEH I BRI oAM= ’ / 2 Foxir,
ke €40,11E 39 ATl 9JsiA @del FojxE ggu|golar, nye T YA Qld o)),
[0071] SRS F3= &3 (frequency hopping)S A9l AlFel 98] FoAx= 2 by, ={0,1,2,3}0 2diA 7+
9. sksel Foe Edol  AwEA 2e ASMeBw), A7 T4 94 dds
n, =| 4n m mod N, - }
b = 4w /msws.s | bol Az ARHY, g A9 AFol 98 FolHh. SkRSe FHE Fol
5T B (byBus), B7] FoE 9H Qe ni= F344 7o) sid A4E & Aok
[0072] <] 7>
L4nRRC/mSRS,b Jll’lOd Nb b< bh()p
nb =
Fy(ngpg)+| 4 m }modN otherwise
[0073] { b\ SRS |_ ”RRC/ SRS,bJ b
[0074] N 28 1 1 WA X 49 o8 A=Y, Fylogs)s 584 89 S A4E 5 ot
[0075] <82 3>
nSRSmodHZ,:b Nb‘ nSRSmodHZ.:b Nb'
(Ny/2) o E—— + — if N, even
Fb(nSRS)z Hb‘=bhopr' 2H _bh Nb‘
Ny /2 {nSRS/nbr:1 Nb-J if N, odd
0076] L N5 /2] bty
[0077] F8HA] oA ngsi= TE 54 SRS HFeo] HAFE UERUE, F8k 99 s AAE 4 Q).
[0078] <582 9>
R To.[fszt T
2Ngpnys +2(NSP—1){—J+ —= |, for 2ms SRS periodicity of frame structure 2
ngRs = 10 | Topser_max
[0079] L(anlo+Lns/2J)/TSRSJ> otherwise
[0080] .’_'7:?3_‘][—);]1 901]/\1 TSRS}C——_ SRS @'/JO:‘OJ %E’?]_— E‘Xé 'z]—‘7] (DerlodICItY), T()ffset% SRS Aiy—-‘—j—ﬂﬂoﬂ] -(’j——-‘—j—ﬁly T()ffset,max}\f SRS

_10_



[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

ofa A Fol

i)
4>
pass
o

.;L}\é% '?']t:i_].— T()ffset %):94 g’]EH%)\—% L/}-E}JTHT;}- TSRS‘Q’]— Toffset%

E 4 SRS 9 749 9

[e)
[e)

$ote] BR2EdAE =

UL
o

<
T

Aol 9] AFORIE Fol

ATt

PN
I

ATt

S vehdth, 3ujEe A £ slev]Er} 870
w3, 2vEe vl 54 Hei| gt 47

ofj of

Fel= P IZ Ny 0] 6Ny <402 WA W mgs, D N(%F, b=0,1,2,3)9] 2 oo},

=]
o
rr

2

o

=51
w
rlo
o

# 1

SRS  bandwidth|SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth
configuration Bses=0 Bsps=1 Bsrs=2 Bers=3

Cors Msgs, 0 No Msgs, 1 N Msgs, 2 Ny Msgs, 3 N3

0 36 1 12 3 4 3 4 1

1 32 1 16 2 8 2 4 2

2 24 1 4 6 4 1 4 1

3 20 1 4 5 4 1 4 1

4 16 1 4 4 4 1 4 1

5 12 1 4 3 4 1 4 1

6 8 1 4 2 4 1 4 1

7 4 1 4 1 4 1 4 1
F T hAE Ny 0] 40<Ngy <60°] WY T mgs, D N,(F, b=0,1,2,3)9] & o]},

x 2

SRS  bandwidth|SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth
configuration |DS~ Bses=1 Bsgs=2 Bsgs=3

Cars Msgs, 0 No MsRs, 1 N Msgs, 2 Ny Msgs, 3 Ns

0 48 1 24 2 12 2 4 3

1 48 1 16 3 8 2 4 2

2 40 1 20 2 4 5 4 1

3 36 1 12 3 4 3 4 1

4 32 1 16 2 8 2 4 2

5 24 1 4 6 4 1 4 1

6 20 1 4 5 4 1 4 1

7 16 1 4 4 4 1 4 1
G U AE Ny o] 60<Ngy <809 WY W mgs, D N(F, b=0,1,2,3)¢] & o]},

#* 3
SRS bandwidth|SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth
configuration Bses=0 Bsps=1 Bsrs=2 Bers=3
Cars Msgs, 0 No Mggs, 1 Ny Mggs, 2 Ny Msgs, 3 N3
0 72 1 24 3 12 2 4 3
1 64 1 32 2 16 2 4 4
2 60 1 20 3 4 5 4 1
3 48 1 24 2 12 2 4 3
4 48 1 16 3 8 2 4 2
5 40 1 20 2 4 5 4 1
6 36 1 12 3 4 3 4 1
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

S=50dl 10-1719002

|7 [32 [1 |16 [2 [3 |2 |4 [2 |

¥ 4= 3FYI RAE Ny o] 80<Ng <1109 W o mgs, 2 Ny(¥F, b=0,1,2,3)¢] & o]t}

#% 4

SRS bandwidth|SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth SRS-Bandwidth
configuration Bses=0 Bsps=1 Bsrs=2 Bers=3

Csrs Msgs, 0 No Mggs, 1 Ny Mggs, 2 Ny Mggs, 3 N3
0 96 1 48 2 24 2 4 6
1 96 1 32 3 16 2 4 4
2 80 1 40 2 20 2 4 5
3 72 1 24 3 12 2 4 3
4 64 1 32 2 16 2 4 4
5 60 1 20 3 4 5 4 1
6 48 1 24 2 12 2 4 3
7 48 1 16 3 8 2 4 2

I 1 UA X 494 A EA e EQl CgE1{0,1,2,3,4,5,6,7r¢F @ EA 3e}uE Q) ByseE1{0,1,2,3}2 4
91 AZA Qs Fo R
¥ 5 % % 62 SRS AFol digk A BEX MR A4 F7] G Tt A 5 ABZHY oA I}

HHE Aged] € ololtt.

¥ 5% FDD Al2ElolAe] SRS MEZ# e F+49 A dojuf. FE 5o oatH SRS MEZ#H Y FAL Zolr} 48]
el gl &) AAlE = dem, SRS MEZHAL Fr)= 1, 2, 5 2 10 JEZHYS] F o= s}

R )
srsSubframeConfigurati |Binary Configuration Period|Transmission offset
on Tge (subframes) Asee (subframes)
0 0000 1 {0}
1 0001 2 {0}
2 0010 2 {1}
3 0011 5 {0}
4 0100 5 {1}
5 0101 5 {2}
6 0110 5 {3}
7 0111 5 {0,1}
8 1000 5 {2,3}
9 1001 10 {0}
10 1010 10 {1}
11 1011 10 {2}
12 1100 10 {3}
13 1101 10 {0,1,2,3,4,6,8}
14 1110 10 {0,1,2,3,4,5,6.,8}
15 1111 reserved reserved

¥ 62 TDD A|2=8oAe] SRS MEZH el 749 o oojr}.
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

S=50d 10-1719002

HZ6
srsSubframeConfigurati |Binary Configuration Period|Transmission offset
on Tge (subframes) Asee (subframes)
0 0000 5 {1}
1 0001 5 {1, 2}
2 0010 5 {1, 3}
3 0011 5 {1, 4}
4 0100 5 {1, 2, 3}
5 0101 5 {1, 2, 4}
6 0110 5 {1, 3, 4}
7 0111 5 {1, 2, 3, 4}
8 1000 10 {1, 2, 6}
9 1001 10 {1, 3, 6}
10 1010 10 {1, 6, 7}
11 1011 10 {1, 2, 6, 8}
12 1100 10 {1, 3, 6, 9}
13 1101 10 {1, 4, 6, 7}
14 1110 reserved reserved
15 1111 reserved reserved

rd

olat, Aaea A8 Ao](power control)o] Wi AWaTh. o] 3GPP TS 36.213. V9.0.0 (2009-12) “3
Generation Partnership project; Technical Specification Group Radio Access Network; Evolved Universal
Terrestrial Radio Access (E-UTRA)¥; Physical layer procedures (Release 9)” & Hx< 4 dub. A A
A8 Aloj= AR e 4Fda 22 A A% A9S Aojdd. 5, AFHA 49 Aol B AMde] A
%5 SC-FDAM A® 7Fe] H A"Es Ay,

wure Ansael oM PUSCHS A% AHS F84 109 o] A

o
i)
4
0
o)

T8 100014, P MIE] A" @de] AF: A, M) A9 E59 a2 vebd Bz idA
Sae PUSCH A+ el oo

T2 10914, Popsa(i)e A9 AT osiA FoA= A EA HE 8 (nominal component )l
Poouna puscn(3) Sk GAL A9 ATl SJaijA FoA & @y

=
ojt}, Wkd-24 ZI¥WE(semi-persistent grant)ol Wl-g-% = PUSCHO] (A)AFS AHS j=0, 54 =A=H I
E (dynamic scheduled grant)o] ™-2-%+ PUSCHO] (A AE A9 j=1, 99 HE &9 ZWE(random access
response grant)oll U-g-%+= PUSCHS] (A)AF A j=2°lth. Poyrpusn(2)=001™, P youmar_pusci(2)=Po_pret A

premBLEisgs ) TF . 1 Popre @t Apronmie wsea= 91 ATl olal] Al1d® o,

g2 10914 j=0 T j=1¥ W a<={0, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1}o]H, ax A¢ A=el s F
e A 574 defmEelrt. j=2¢ W, a(j)=1°|tt. PLS TEelA AtE H= =4 (pathloss)?l

MPR*Ks PUSCH

Ks=1.25¢ o A(i)=10log1((2 1) Borrset ), Ks=0¥ ] Ap(i)=02.2 AAFT}. Ks= A% A=l 23

FolxE= wd EA ugiugolw, AY AojES 3 A% E=(transport block) =79 BEAMZke|th. UL-
SCH(Uplink Shared Channel) H®lo]¥ ¢§lo] Aol dlo]E7} PUSCHE E3 AE = 7 MPR=0c/Ngol™, 1A

o A9 MPRE =0 2 AR}, olu (= FE= EZ(code block)e M, Kr& 3= EE r9



[0104]

[0105]

[0106]
[0107]
[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

SS50dl 10-1719002

7], Oqr= CRC(Cyclic Redundancy Checking) HIEE X3st= CQI HIESQ 74, Nt AHY 249 sfg=o]t},
w3, UL-SCH dlelE] glo] Ao} BoJE|7} PUSCHE Bal AEHE A9 Borrer  =Borreer ©]W, 187 e 7

PUSCH

_(ll Boffsct =101E]'-

f(i)&= @A) PUSCH A& Alo] 23 Ael(power control adjustment state)E eI, 3, §pgyis TPC
H(TPC command0Z &&= @@ 54 24 Fk(correction value)©|th. & pyseri= PDCCHE] DCI EW 0of] 3 8hx A
1, CRC sH2]El(parity) HIE7} TPC-PUSCH-RNTI®} 2=F &% (scrambling) ¥3= PDCCHO] DCI E9 3/3A¢] th&
TPC @2 A% 79 (jointly coded) B F Att. &9 ATl ol Folx= @2 54 detv]elo] osir =
A (accumulation)©] 7F5aAY, 6 pse”} CRCZF QA (temporary) C-RNTIS} 2= @182 ¥]= PDCCHE] DCI ¥ 0
of 23EE A9, ((D)=f(i-1)+6psan(iKppsa) = AAE = ATF. ol §ppsen(i-Kpusa) = AEZHA Y 1 -Kppsen©l
~] PDCCHS] DCI 2 0 Hi= 3/3A o= Al1d% #vh. Ky TDD = FDD A=l upebd depxich, &=
g A8 ATl sl FolAe ' 54 gl osix FAe] sbeskA & A9, f(i1)=6psali-
Kpse) & AFE = A, olwll §pysen(i-Kpuse) © A EZA D 1-Kpyser®ll A1 PDCCHL] DCI X 0 o= Al

B}, Kppser= TDD == FDD Al 2=®lof whelbr bz,

>

By iolA 99 =% (PH; Power Headroom)2 <38t 119 9olsjx A= 4 U},
<53t 11>
PH (i) = Pemax —{1010810(Mpuscu (D) + Po_puscu () +@())- PL+Arp() + ()}

G2 11914 Po, Mysercin» Popusn(i), a(j), PL, ATF(i) & f(i)= 82 10014 AEE vpeh sdsrt.
do] SRSE AEE v MBZeY iAo HdE Y Py o4 120 osix 22 = .

Psrs (D) = min{Fepvax > Fsrs_oOfFFSET +1010g10(Mgrs) + Fo_pusca(F) +a(i)- PL+ f(@)}

T 12014 Powe MlEl AARE dEY HAE AHolvh. Pgsorsere 9 ATl ol w8 A (semi-
statically) A== 4H|E Aol vt 54 stetulelo|t}h, Ks=1.259 W Pgsomsers [-3, 121 dBS] HHfelA
1dB 9= AAd 4 Avh. Ks=0¥4 | Pegs omrser> [-10.5, 12] dBS] HHellA 1.5dB ©@9=2 AAE 5 AUrt.
Mgps™= A EF9] /=2 YEbd SRS AFo] e, £(i)+= PUSCHO oieh &A] d9 Ao =4 s YeEhd
B Poppsar(P) 9k a(j)= #84) 10004 A3 npe} 2t

o] A% ek Aelo] F5d H9, ngs Akl SRSE AFSHE B kel 9s atg)E TR E

HZof diste] alngs)=ngs mod 22 F-0] ]

a(ngpg) = (nsrs +| nsrs /2 ]+ B-| ngrs / K [)mod2 when K is even
Ngrs Mmod 2 when K is odd

S84 13004 Byst SRS U E, byt T4 9 9G2S ehith N Cush Bl oldlA mel 4%

K: Nb'

b ':bhop O] TL}-
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[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

S=50dl 10-1719002

Feha 1304 B Ssh 1ol osi AAE 5 9l

B 1 where Kmod4=0
~ 10 otherwise

TDD AlZ~¥lell A UpPTS(Uplink Pilot Time Slot) el 3}i}e] SC-FDMA AlHo] &3t 49, sl SC-FDMA A
155 9late] A& 2= otk UpPTS Wl 2709 SC-FDMA o] &8t 2%, 2719 &g SC-FDMA
SRS HEFS Hste] 2182 = i, shte] o] Al ddd = 9t}

SRSe] HE PUCCH =™ 2/2a/2b0] HFo]l U MEZy Yol SAlol TAs= 45, AA SRS&

TS ackNackSRS-SimultaneousTransmission 3] E]7F A Al (false)el 79, SRS A3} ACK/NACK 2/HE+=
A(positive) SRS Y2 PUCCHEY HFo] U3 AMBEF A FH=H AAY SRSE HAEHA] =t
3k, ©he ackNackSRS-SimultaneousTransmission IR E7F Z(true)9 749, SRS %3} ACK/NACK 2/%=
=+ SRS Y=+ PUCCHY Aol U3 B Iy dor] FA%EH FA % (shortened) PUCCH XS A3}
ACK/NACK H/E+= 34 SRS U2 PUCCHS SRSE BAldl AFdtt, &, A EAsA AAdEE SRS ABHE
A o] ACK/NACK 2/%% 34 SRS Y2& PUCCH7} FA %= A S-ddE F4 % (shortened) PUCCH 2WE A}
&t ACK/NACK B/HEw= o4 SRS W=+ PUCCHSF SRSE %A]oﬂ Aggrl. SRS dFo] Zj¥E (preamble)
W 4= $]3 PRACH(Physical Random Access Channel) 293 HAX ALY AA FAE AT A28 o
o] W9)E 2Aeke A9, 92 SRSE AESA e

J}H o g B FH ol g

A9 Azl g8 Foix = FHebn el ackNackSRS-SimultaneousTransmissiont ©'&o] ACK/NACKS i

PUCCHS} SRSE  shute]l AMBxglelA FAld dFats S 1%}—511 5 AR, v g
ACK/NACKS Y+23= PUCCH®F SRSE 3ol AEZd oA Ao dEs7|2 FAETH, a3 4 54 SRS
ARz g4 ACK/NACKZ} SRS& #A5d 4 rt. o] e
SRS7F AEE = Xl t)-5-%+= ACK/NACK X+ SR A5
N ABZHAANA SRSV AFHA ZE A= A 5
ACK/NACKS- Y2+ PUCCHS} SRSE slbe]l MBI A A FA
2 SRe] AEE st UREH< PUCCH 2 1/1a/1bE AFEE

a%( hortened) PUCCH ¥mlo] A}&= 4 glo
AgFdAch punctured). F4¥ PUCCH W& thito]
A SRS MBZ A AlgETE, Tk o]
of A&k @712 T, W ACK/NACK
+ Atk

8% SRS AE F719] Tas®h SRS AMEZH G L ZAQN Torpsers AASH T 54 SRS 74 o o]
SRS AEF7] Tast= {2, 5, 10, 20, 40, 80, 160, 320} ms % ©= sz AL & 9},

rlo

%
T
o
A

It

79 %8
°o|t.

rr

¥ 72 FDD AlEloAe] SRS FA e o dojt},

* 7
SRS Configuration Index Igs|SRS Periodicity Tes (ms) [SRS Subframe Offset Tossset
0-1 2 Ters
2-6 5 Ips — 2
7-16 10 Tsgs = 7
17 - 36 20 Iops — 17
37 - 76 40 Iops — 37
77 - 156 80 Iops = 77
157 - 316 160 Ips — 157
317 - 636 320 Ips — 317
637 - 1023 reserved reserved

¥ 82 TDD Alz=®lo A2l SRS A9 U o ojt},
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

S=50d 10-1719002

# 8
Configuration Index Igs SRS Periodicity Tess (ms) [SRS Subframe Offset Tofree
0 2 0, 1
1 2 0, 2
2 2 1, 2
3 2 0, 3
4 2 1, 3
5 2 0, 4
6 2 1, 4
7 2 2,3
8 2 2, 4
9 2 3, 4
10 - 14 5 Isrs — 10
15 - 24 10 Igs - 15
25 - 44 20 Isrs — 25
45 - 84 40 Isrs — 45
85 - 164 80 Ises — 85
165 - 324 160 Isrs — 165
325 - 644 320 Tges - 325
645 - 1023 reserved reserved

TDD AlZ=®lol| A Tqe>291 74 -$-9F FDD Al Z=Blefl A SRS A HZ 1S (10#netkspsTorrser) mod Tps=0S WHSSHCE. ny
A dYAE HEY, ks FOD Al&FIOIA = Zeq) WellAfe] B zedq] ldjzolth, TDD A28
A Tas=2%] 3-F, 2708 SRS Ahglo] Hojw shte] AFFHA MBIYAS sk T el +4E
Qo™ SRS MEZH AL (kspsTorsser Jm0d5=0-S THEHTE

L
L

[H

TDD Al Z=Elol| A ks F 90 oair] Z2AE 4 Jr}.

Z9
subframe index n
0|1 2134|516 718 19
1st symbol|2nd  symbol 1st symbol|2nd symbol
of UpPTS of UpPTS of UpPTS [of UpPTS
ksgs in  case 0 1 213 |4 5 6 71819
UpPTS  length
of 2 symbols
ksgs in  case 1 213 |4 6 71819
UpPTS  length
of 1 symbol

S, Wwe SRS A% 9 A& SH IAE wE A4 A g A%

ransport block)®] A% S PUSCHY Aol HU ABZH Yo

SRS A% WL 7R 2 8= 4 Y. LIE rel-894 Aojw WH o= RRC(Radio Resource Control) AL
ol ojeir 413 SRS spEpwlEe] wep F=r]q e SRSE AEshs 5714 (periodic) SRS A, 7]
A Fo 2HE FA (dynamic) 22 P (trigger) = #HARE 7)dto

a3k wult} SRSE HFshE vF714
(aperiodic) SRS A< wWhHo] EA|3tt}. LTE-AcA H]F=7]4 SRS H% WH ]E%%Q:%W.

?l—f‘l__, ]x—l SRS xa/\ H
4 SRS Al B oA

O+

W9 H)F7]2 SRS A W) SRSE W EA(UE-specific)dtA 249 dd &
%2 4 Qb LIE rel-89A Aeolwl F714 SRS A5 WwolA, A 54 SRS w&}y|

N

]

¢
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

S55S0dl 10-1719002

ol s Fr]doz A 574 SRS MBI o] AAHM A 54 RS AHZ QA T T 54 SRS v
Hol g HAAHEE F7140 @ 54 SRS Bz A F713 SRS7F AEdn), olul Fr1H<] g 5
A SRS MBEZYL A 54 SRS AEZ Y] FE AL 5 3 E} 471 A 54 SRS s EHE A9 AS
(higher layer)ell &l Fo]d 4= it} B]F7]4 SRS A% WA, nF7]4 SRS @ 5 s
SRS wHehulEel] osiA AAEE HF71He] @ 53 SRS ngaﬂq; ol AEE & g}, H]FE7)H SRS A
el H|E71A g £ SRS MBEZ AL LTE rel-8olA AHold Ay Zo] A 534 SRS MHZg Qe Hi&
/}J‘
;é]
B

oL
=
N
A

= =
A o vk E==, vF14 @ 54 SRS ME szl A 54 SRS HEZY FdE 5= 3

o
7] & 54 WF714 SRS spepvE 3 7] A 54 SRS dtepvE el v AR 9] ATl s o
T AU @ 54 vF7]4 SRS ABEZ S dellA AW 7 B % 89 MBIzl F7] 2 AE=
o ezl e A 4 gl
QA A wpel o], =5k 10014 SRS AE dHel AAHET. ol 714 SRSe| AE d¥E AAshs
stal o =3HA 10014 P omars RRC AlZ@ g oz 2@t 22y oby ulFE7]2 SRS A4 deS 244
s WS AljkE bk glow, ofell wel HjF7)4 SRSe] AE e AAsy] A Aldd gy B A
Rbofol & deart vt

& 62 Ak WF7]4 SRS A el o AAldE yERY

%74] S10001 4 71A =2 W54 SRSE AR 9] LA speuEE A, @A S110004 @ 47

9 2 *i e E & “H 74]%% 3l AT oRmEE FAlgtE whA] 120004 @R H]=7]4 SRSO] HES
] A%, GA S1300014 e Ar] ke e = Al dseEE

ARG, G S10el A S ] AR wlF71A SRS HE

[e)

=)

o] SRS AE Hol Aetd = Ao}, 53], 7]E9 F714 SRS MF AY
o= MEFA =dF vF714 SRS MF AYS AAS ] A o] AtE 4 Aok ¥F714 SRS AE
g A4 W we} ol & 3 bt Ald® = W TS AR 5 QY.

WA, vF7]174 RS9 AF AYE AATr] Y3 FdElnHE F7)% SRSe| AS AHE A7) 93 v
Hels 92 PDCCHE B3] 58 (dynamic) o2 Aldd @ 4 od, ATl AEEE EfAY dHAA
(triggering message)© H|F71%4 SRSO AFH HSHES H]—?ﬂx—iii Asd 7 it oo met vF7]A
SRS A4 AHe FHoz AHE 4 ).

T, HF714 SRS AE AEs AAs] A detulEe 7714 SRS AE dEE AAS] fg I
Elo} mpR7A 2 RRCE S8l Al2d® 2 ¢ k. o)W —r7lx* SRS A% AZS 9e mvE 9} w573
SRS A% AZHe fE IHEvHE AE B

4 5 ok, mE uFA SRS A% APe A%
Aswre] Heso] Y 4 ok ol 714 sRssh
L]:
l?_

shebrlEE 7714 SRS A% AL 9@ weple
= AA, SRSSl AE AL A% shehilE F Ay
Z

HF1H SRSTE BE BEHOE AY 24
‘:

T 5714 SRSeh HIF7]4] SRSell & shebul el 3714 SRSsh H|F7) 4 SRSell 7}z B
gt A gste AS 9on s,

oAl S E°] H|F7]4 SRS+= F714 SRSe ®ls|A =%+ Ad F4(instantaneous channel measurement)S 433
3 5714 SRSel| wlE] Hoh g Ad FA4E 8T = ). ool wet H]F7]H SRS AE AHS AAS
= 39 =AY F714 SRS AE dHE AAse I LZAS AR tE2A A dn. S, 71EY
F714 SRSe] AE AEE g F9 =AM LTE—A°1]H+ a2 F714 SRS HE dHE fl5te] AMEEH,
H|=713 SRS A HES 93 39 QT AL LTE-AdA AMEA A€ = Ut

>

JEA esE mFEY SRS A% AHS AP o oZAS F7)4 SRSSh FAA AW FH(systen
information) 2 W&FE &= AFHA A Ao steprlgeol gsix AAE X Qal, RRC Aladg o= A4
FE gtk Ei, WFI1E SRS EAY WAA PICHE Bole] $HOR AFW 4 gdomz, uFE/A
SRSel A% AR AT T LA A PICHE Fate] AR & ok,

g

T84 165 Algke WlF7])4 SRS AE Wil M mlF14 SRSe| S e AAs

i

sbajel ol el
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

S5S0dl 10-1719002

R5F A4% ¢ vk o= A A(serving cel)E ¢

. T2 129 frAbshd, =714 SRS7F A S EE=A B]F7]

A SRS7F AFH =l whEbA k9] S XAl P grser,(m)©] A BT, Py oppser, ()2 A9 ATl ofsA] w4
/7\

Ao AAHE 49E o9 depvH Y Row, m=0d W F7]A SRSelA ] 9] L=A, m=1Y of H]F
712 SRSellAM 2] 39 e AS XAE 4= v}, 8k 129 wiRZFA R, Ks=1.259 Wl Pgs oppser.c(m) [-3,

12] dB9] HHlA 1dB @912 A-H=E 4 A}, Ks=0¥ @ Pegs_oprser.c(m)= [-10.5, 12] dBe] HelelA 1.5dB &
A2 AAE F Atk Paw (D)= 72 129 Paux, Mssoc® T2 129 Mges, Popusar,c = T2 129 Py pusan,
x

a.(j)e 784 129 a(j), Pl 582 129 PL, [ ()& 84 129 (i) A3t ghefr g o)t

% 7 B W) ANd7t FANE A7 D wue BEroln,

71 A 2(800)8 EZ A4 (810; processor), W2 (820; memory) % RF}-(830; Radio Frequency unit)< X33
o} TRAA(810)E AetE e, A Z/EE WS Esit, £ olE ol s TR EF ﬁl%%L z=

AA(810)el &l Fd=E 4 vk, Z2AA(810)&= H]F7]4 SRSE He 919 A sEuEE dA ST, o
22(820) = ZZAA(810)¢F dZEo], ZRZAMABINE TF&3t7] gt gds AHE A4, RFT(830)E
ZZAA810)e AAE ], 7] T oA I HE A ASS S dEE dEsr.

SZH(900)& ZEAA(910), MR (920) % RFF-(930)S F3slth, T2 AA(910)= At 75, FA wW/m

o pddt. 24 QEde)s TrEZe AZES ZzAN910 93 Tdd =
(910 A9 AZl o8] Folxx F714 RSE 91§ T XA FHNEE swrow wFs]H SRSe] A
F Age Age. vE00)E TZAAO10)% ddsel, T2ANOI0)E TEH) 9% BF Jug
AT, REF(930)E ZRAA(910) dd=el, A7) se) oA AehiEE Falsta, 47 44E A
AL 7o g uF7)4 SRSE HA$3r).

A4 (810, 910)& ASIC(application-specific integrated circuit), TF& HAl, =g 32 L/TEE= dolg
A XS Eoke = vk, W22 (820, 920)% ROM(read-only memory), RAM(random access memory) Z 4
=

wWrg, Wrg st=, A% md L/es g2 A% FAES 23S ¢ dud. RFF(830, 930)& A3E A
237 9@ lol=me HRE TFR £ Ak, A7t AXEo|w THY W, Y& 71H4° *%tﬂ N
< Fds= EEEA, 7 9)E 7EE ¢ dv. B2 A= ((820, 92000 AR, ZZAA(810, 91
0)ell o dsi=gd 4 vk, W= (820, 920)+= ZEA|A (810, 910) WF- E& o] d& F AL, & L&
thokel ko ® R AA (810, 910)9F AAE 4 ).

Aedt A Z el A 2HoA | WHES Ao Wi £ BEEoRN £SALE V| E2E AWEI Xy, B o
[e GAEY £A0 IFAHE AL oy, oWl vAlE AEd niel B dA9 e 4R T FA
A = olnh, w3, GgAtgd A Ed YEhd @AIEe] ety elx] g1, tE gAY TTHAY £ME
o sl m 2 o] dAZF B odvel wfle] &S wAx ga AhAlE ASS oAl F S
Zo|t}.
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s==4

B
H

1
B
H

Radio Frame

#19

#18

#2

#1

Slot

#0

Subframe
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EH3
One downlink slot
.7 OFDM symbols
k=Ngs x12-1
Resource block
/7><12 resource elements
ks
S
(O]
QO w
2 ©
~ £
— S Resource element(k,f)
|5
Z &
—
k=0
£=0 =6
=ry
Control Data
region region
I I |
1st slot 2nd slot
Freq. | I
| Subframe
Time

_20_
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S=50d 10-1719002

E05
Control m=1 m=0
region m=3 m=2
Data
region
Control m=2 m=3
region m=0 m=1
1st slot 2nd slot
Subframe
Freq.
Time
E96
]
o @ m A
S1007 giajnjgy 4
THe @ Z Al mato|E <110
=27 HAIX| <120

H|Z=7|X SRS
M Mo MM S130
S =\ 2o

H|F7|X™ SRS
T N_5140
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k1

I

S=546 10-1719002

7
800
810 830
{ i
m2 M A RF&
820
§
o &2

900
§
930 910
! |
RF& m2 MM
920
|
o =2
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