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Aol ek 2kl & FA=A,

dejo] Aol (R-PDCCH) O ek M &9 AL (PRB) F9S F3 FAolA HF V= T3k, 2 499
PRB AR E ¥% Fale] #loAd (Common R-PDCCH) S &3l A&shs, A A 23 FX

37Y 2

A1Erel Ao A,

A}7] R-PDCCHell thdt &4 719 9L, PHICH(Physical Hybrid ARQ Indicator Channel)el] 7]wksl=, z{d =}

A2l A,

A7) PHICH 7)Rre =2 o] Aol gdd o] PHICH(R-PHICH) S &3}1, A7) R-PHICHE 59 A AlEoA
Al&she, Ald A g9 A

7] e, 7] R-PDCCHOl W3t PRB G & T3k Gl 7] PHICHE 7|Eo= 379 dos st
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ATE5
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2371 Common R-PDCCHE, 7]X= Wjo] BRE g o]7} ZAld] AX|of st AEEA, 3 od71(REGs)E AME3l:,
A A d FA.

37T 6

A1l Aol
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ATH 7

Al1gel] eiA,
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A7l el A,
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g 7 g A
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A1l 3hofAl,
7] Common R-PDCCH -2, A}7] 7]1A1=2] SIB(System Information Blocks) WA, 1 W7 ¥ -5 FX57] 9
o ARE ¥3eh=, A A I AA.
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A9l ho1A,

471 Common R-PDCCHYlE, % &4 F7H(common search space) A& AR E XAsl= ARE x| 7o)
AS dalstE ARE E3] common search space 71%+2] Common R-PDCCH &4 o R-E x| A|&}e] 3}1}¢] R-PDSCH
BE ol Al dEshe, Ad AY &9 FA.
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A28 AJA,
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A128Fe] Lo A,

737] PRB BH3=, 247] R-PDCCHS] 9] ZHzbel digh PRB 705, R-PHICH 1% 705, #le]d BHE xFste, A
g A g .

3 Al A
7] & & of
. dbge OFDMA(Orthogonal Frequency Division Multiple Access) H2leo] o] (relay) Al®le] 3 Ao
2, 9% FAEAE o] Al2EloA o] (RN: Relay Node) ¥ WZH(UE: User Equipment)ol]l gk Ao} A
B AES 98 AHEEE 71A = (eNB: e-UTRAN NodeB)2] &}y W& ME 2ol g8&2Q A o
gk Aotk

gt AFREEH =FH Aol

Eoutg e (A AARLY AN EAUNEY A LA 7SN EAG Y] ddtoz 53
b, [FABEHS: 10035300, A : Multi-hop Relay 7]<70%H].

H O]%o A A zglo A AHEE, wHoldAl @ AWYA SWY A FFE He 32 mEEC] AEHIL 9
o dA FHEA AMRHI e B2FS 3AYEGG) oleTAl AlAaE dREA EESew, 3GPP(3rd
Generation Partnership Project)ell 93] #%% UMIS(Universal Mobile Telecommunications System)©]|t}.
o] Fox E3| 3GPP LTE(Long Term Evolution)E UNMTS A]ZElo]Ade] =& dlo]E &, W& A A (latency),
70 HAstE A" A 2 WS AWYAE A7) 8] 3GPPell 93 FEEHE 4l xFoltth.

o 2 AEES Adsta AHx 7t

LTE-Advanced(4A1H] o] 554 AZge A, o] BEA AZgoA
A B4 el ot daol(R) A

53¢k 9 (coverage) S FF3st7] A8 71A =T T 7k 2 A

S o] &3 AT HAY Wo] AgEa vk, o] 7|Ee HYolE Fdl 7A=Y @ Alo]o] HRAM ANZTE
FAFoZAN AR EXAE Fo] 1E dolH A& 7 I, V|AFoRZRE W "ozl oF "EHEE
ANZE Addl < 43 & vk

2 Aggogm Mua g
3

LTE-Advanced ©]&E4l Al=819] ddol= A U9 &9 AY 4&E HAo=m ARGHY, A A Ao HXA
Hol a## <l A AW A 7 ThroughputS FIAZA HHo® AMEEHTE. 7|AFollA dideE AFEHE 5
gy EYAS 21&+ PDSCH(Physical Downlink Shared Channel), PDCCH(Physical Downlink Control
Channel), PCFICH(Physical Control Format Indicator Channel), PHICH(Physical Hybrid ARQ Indicator
Channel) ‘5ol vt WEF oA 7|AxmoR AFHs FIFLa A5 2S= PUSCH(Physical Uplink
Shared Channel), PUCCH(Physical Uplink Control Channel), SRS(Sounding Reference Signal) S°| Uth.

LTE-Advanced ©]5 %4l A|=®oA 7|A =2 slEFHIE T3 922 ALty $3 2585 X35t ABX
AS dFstedl, 7 ABZHAS Ao AHE AFsHr] 9g #Alo] A (control channel )@, dlolElE A F3}
7] $1g dloly A d(data channel) = FAETE. 7|AFolA Hol2 Astr] 913 ARE x3at= oA
Aol MEzHde] 49 2 AA AEZHIES E'—*Er doolE A% RO dFo]| TTele A A E8&=

SR MU BT £ A W JIATE STYDL A Ao ol AnzAYd ) 0%

= 9% & A%
of E&el Z}Pd ol 8= FEF ? %Tﬂr. ol#ld A, ZIA=elA WA= P Ade] Arrt dY
st A Ade] Muzeele Ads st 1 ddE Auzy
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ool o Ao mEW, gyo] AlxwldA Heo] Bl whdel] gk Ao AR AFS  AHEEHE V1A
9] sy ME MEzY Y] AYS aEHoRE I 5 = A E wnlo] JAELE, o] A 4L v
Holl oatH, RN Aol A E(R-PDCCH) ol that 2% 9] A (PRB) F& T3 FGellA EH5 (2 371)
2 FRsla, 7z 999 PRB AEE FE RN Ao d (Common R-PDCCH)S Ea) H&3hch. o|w] z} R-PDCCHON o
3k 3709 &, PHICHO 7]uk3lc}h, o] 7]A F-3o] Aoz R-PDCCHOl thdl PRB QS Sk o4 PHICH
2 J|Eo R MY dgoz FEI 4= gk, o] H$ Common R-PDCCHE, 71X o] EE RNo| FA|o] <l%]3)

O

Fote AE=A, 3 U(REGs)E A& 4+ Aok, %3 Common R-PDCCH=, ® Aol A Hx=2 A
dfof sh= Ad=A, A" HAACA AFE e Aol s 5 A5 gle] AA ¥, Common R-PDCCH
el E3hel PRB Jue, o) W& Muzgivit wg sbesit

1=
ol
2
=
[d
&

2,

wge] aa

Hoakwo] o3t LTE A28l wE ko] thdlk FDMHTDMAlA E&2Qe TEANITE Ea WME 2o i3k
full frequency diversity 2 R-PDCCHOl x}leol it 52l 4 IS F3] RN Dedicated R-PDCCH
detection overhead Z4a 3 &% Mobile RN =& &oldtAl =& F A& oldo] Jrf. =3 a3349l

backward compatibility #|-&°] 7F&dt Aol dtt.

E2+ LTE DL Y
=38 LTE UL =8¢
T4 o] Alz®olA ST F9E % NE AEZHe F2E EAE =W,
%55 Normal AHZ#H ] BFjell A PRBE A3k =9,

6 W ebi WE A M olol A FDMTDM WA 2 FDM S TR R

O
e

Wyl Axeld] mek A A9 FY HPL BAG wA,

wgs HAJsp7] e AT UE

ot AWH WL Fwstel & el AAGE] el FAS M@k, i, olse] Mot B gl
24 BRasA 59 Selrk di A5, Qe Ged Aseld Pl Ba FAH Ade gk dd,
Ele B owdol AAE 5 gt A Deo] AxHe] TS EAR wHolt

E10] =AIEL wpeh o], elo] AIZELE 71X (eNB)(10), Lol (RN)(20), ¥HEH(UE)(30)2 FA4HT.
AR WY AAFA0) A=AL B ANLE ATIE AN G coverage region) £ A

o] "ol (20) B ©EB0)l dal FAH A5 T3 FA AHIEE AT 5 A

Y o)(20)= FA7|(repeater)E wAst= T4l 7HEshH, ZIX=(10) H#o](20) I+ ®H A(backhaul
link)oll AM&-5+= F35m=AZE Heo](20)9 wHE(30) 7+ @A (access link)oll Al&=+& S4B} 5
g g9 (inband) S A& = k. S Do) (20)= FIMEAS FoMERYE 2o Fal

o2 Y3kl A&t inband half-duplex relayd 4 SIth. Hg Heo](20) FIHFMEAS} FaM =B}t
02 o} = (outband) Blold 4= it

ol (20)= 7IA=(10)3 F4187] 9t = otelv}(donor antenna)®} ©HZ(30)3} FAISH] 38k AH]~ b
H\}(service antenna)& HHI3HH, o]& 3l 71X =(10)% ©E(30) Tl S4Al FA 4TS +3

(20)%= W& A (backhaul link)ol 9lo] frAo] obd FH WMES o] &3lu g A2 7|A =9 F7h fal o)
o] AXA7F dagle el Ut

= - PA

o] (20)+= 33 A (downlink) (/3FE A (uplink)) Al 7]1#]=(10) (/HH(30)) = H5-E] vl of&Hg A|gka} S
gl A A E dEol, FAG AFolA DL/UL SI &S AAZ § ta] dF -z StA Mxste] &g
(B30) (/714 = (10)) &= AHAEE 3

ol (20)= 4 WME(wireless backhaul)S F3ll 71A=(10) AHBA W Ao ol A5t o
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(Macro UE)oll HallA= 714 = (eNB) A H Q1A 5w, wbde] Z1x]=(10)o tiafiA = shte] @2 (Macro UE) A
A=, 7= (10) 3 FE(30a~30c) AteldlM AEE FAS] E4 AMEA dH9s SEAE U
5

A el QleiA el vron, mela Ede
Fu %i} O?E‘: tﬂﬁ}ﬂ AR Al Ao BEAQ S MuAE Algey] odth. oeh 2 wA
53l7) e, Dol Aawe & AHo] o gk 1 Lol (fixed RN)(20a,20c)r}, 7]

e Fol Aol o)A E zh= ol% Hdlol(mobile RN)(20b)E AH&3te] WEE WAom o]F Y
Ao el Alxgle] FAl Auls g AT ARE S-S S ¢ glnh B3 o]

ATt

RN 4=
Al wkek o], 71X (10) 71 A =(10)2] BAl AWMEA] FAo 3= = ©E(30a,30b)0l tiste] 2H T
dgo](20a)E B3 dlolEE AFstar, 7IA=(10)9] T2 AW A o v fxsle] A FAE & gl
T (30c) el HEiME L 1(20c):;l B3 dolHE AFech. I, 7]A=(10)2] TA AWEA] FH I
A3l @ (300)S A% EM-OJ Aoz 7IA=(10) AH B2 & F glermz Ay o](20c)E F3
HE 7]A=(10)22 AF3to),

F

@G (30a~30c)2 &5 B9 I=FE, o5 EA T E Ve FUE HFEH, oF
A =

5
& 71718 sk 499 §3¥9 Fuld FAFAN] e AIRES 2T S . 8lE & 1A= st
o] 71A=(10)0] Al e Halo](20a~20c) 2t Al 71e] ©E(30a~30c) WS A Y3t Ao® ZAlEta QA
ZIA=(10)S B BAY 9 42 o Do) 2 dEg A4 5 Aol Fostoiof st
TAHOR EAEAE ko), e o](20a~20c) T ©H(30a~30c)2 7|AF(10) o2 AP QIS F3l
ANFE AFsta, 71X=(10)2 B o](20a~20c) Ei ©G(30a~30c) 2 dFFH A AES Bl A5 E AHIo
3] 71A=(10) 2 5E HHo](20a~20c)E Bt AEEe= FEE Edhsle stdHa Ade AEZgAdL

g o] (20a~20c) & $gk Alo] dro] AFE 93 Alo] Ad(control channel) F dlo]H o] AEHE
A'd(data channel)¥}, ©&(30a~30c)& A3 Ao} AH] HEE 93 Ao A H oy HE& g
olf AEs xFsteE FAAHEY. Do) (20a~20c) ¥ ©E(30a~30c)S s ZF Ao} AL AZHE Ao
] wlolE Adel %A 93}, o= Po](20a~20c) D T (30a~30c)0] FHH oz Ao Ad
o Aol Al AEEE doly Ade] dAF AFE AAFoEHA Holy Aqd F4 545 94 A
Bl 7] Ystoltt. welbd, ZF o] (20a~20c) E @ (30a~30c) Aol ALRF-E Al A
olE] AMdo] vt A A9 o]F o HolE AEE FAE vt glonR HolE g il
= A¥Es o4 F Q.

OFDMA ®AlS AF83}+= LTE(Long Term Evolution) AJAHIS 7|wto =z 2 o](20a~20c)E AW3tH oS3
Fdg=
3GPP LTE A28 t}% Y9 Z(multiple bandwidth)ol thale] Asta gled, ol th&9 F13 Zt).

* 1
Transmission BW (MHz) 14| 3| 5 [ a0 | 18 [ a0
Subframe duration 1.0ms
Subcatrier spacing 15kHz
Phwsical resource block bandwidth 160kHz
Mumber of available PRBEs ] 1z 25 A0 Th 100
Sampling fraquency (MHz) 1.92 | 384 | 7.68 | 1536 | 23.04 | 3072
FFT size 128 | 266 | B12 1024 1536 2048
Mumber of occupied subcartiers T2 | 180 | 300 GO0 q00 1200
Number of Resowrce Block ] 15 25 50 5 100
B 2lifirst symbol o slet), 4.6 except first
CF length (us) oy symibel m slot)
Extended 16.6
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2, A% Ty F2E E2 9 33 2l E2E 10MHze A
£32 10MHzS] HE %S zh+= LTE UL(UpLink) Z#

& Fue %2 ki, ARz
Qo) oo Eel AR vk, Anza vlel

LTE DL =@ F2oM H4 A% &9+ TTI(Transmission Time Interval)olth. Z+Z+e] TTI(subframe): 27K
o A&H EE(AFHA EF(even—numbered slot)¥ EFHA EF(odd-numbered slot)o] 1TTI, & & 49
PRB(Physical Resource Block)E TAE) o2 o]FojZt}. slite] &£52 50712 RB(Resource Block)Z ©]Fof

Aek. oA atuke] RBE AXFE 7AE(1=0,...6)% F3+F 124 B0 o] (subcarrier) 2 o] Fo| Xtk o] 7

$- 7} RBX:= 8470(7x12=8471)¢] RE(Resource Element)i o]Fo W}, 7|A = (eNB)ol A T (UE)Z<] DL dlo]H
A4S RB @Y R o]FojxIt}. LTE DL Z#H <Y Fxo|A] DL dolg ¢ A4S PDSCH(Physical Downlink Shared
Channel )& &3 o]Fofxa, DL Ao AHHE A% PDCCH(Physical Downlink Control Channel),
PCFICH(Physical Control Format Indicator Channel), PHICH(Physical Hybrid ARQ Indicator Channel)Z %3j
o]FojZt}t, DL B7] Y2+ P-SCH(Primary Synchronization Channel), S-SCH(Secondary Synchronization
Channel)7} 91 3 DL dHlolel B DL Alo] Agre] Hd|o]¥E(coherent) FHE(detection) B FA
(measurement )= ﬁfﬂ' A& 2 RS(Reference Signal)E AR&3HTE

PCFICHE Ao} E"1 AA](CFI: Control Format Indicator) AEE A%E37] Y3k =2 Adoltt. (FIe 3
ABx e oA PDCCH7F $A|8h= OFDM A &9 & yeldl= 2H|E Zeolo] Agroth, B 44202 (FI
£ Falskofol v ZA] PDCCHE| OFDM A& 5 Zholdt 4= qduf. whebr, MBIy dS —’F’L?Z E7} PCFICHE

T ABIYY T HxE AT § 5= PCFICHE sl Bz de] A WA OFDM A& 9o v,
PCFICHE F3kF SHolA 28" Eo gAd dA st o224 Fu4 EMHMFJOH ofgt o]5& &
& 3l

PDCCHE= o] % 21E dlolg Ade & 1 B3 AR Z& A Aojo A AR F& FAsE Ao] Adol
th. PDCCHE gk Wiz WAoo 2= TR QPSK7F AHEE =], UES] Mg el we} Ad Fss&S W
7sk= 79 PDCCHE $leke] AlgH = X}%A Fol WAE & vk, wEbA Ad eyt s VRl disiA e
2 Ald F338S AEste] AMSEE ALY $E A 5 Ak vkded A dErE E2$ Ul glE)
AE AR EE ALY S EYdYEE B Al %‘—iﬁ} S Ag3te Al AFEEE ¥d 5 o

£
PDSCH+= UER AL =& dolHE $A8HE dloly Adeltt.

R-PCFICH(Relay node Physical Control Format Indicator Channel) = R-PDCCH(Relay node Physical Downlink
Control Channel)®} RNS 913k dloJElo] =3+ x1d<2l R-PDSCH(Relay node Physical Downlink Shared Channel)
£ 323}3itl, R-PDCCH, R-PDSCH 2 R-PDSCHE 712} RNS 93 AR gtE HoAwr o & ¥ 71 753 9d2
o} yslo] W<k PCFICH, PDCCH % PDSCHS} H-Alshct.

Ewols mAIEA] ek ARt, R A Ao Bz I eNB W] NS 9% Alo] Fro] #d A
ntr
| ©]

R-PCFICH¥= R-CFI(Relay Control Format Indicator) ARE A%38}7) gl Adeltt. R-CFI eNB <]
RNS 93k #lo] Al R-PDCCH7} A}-83= OFDM A& 5 xA|atE= Arolth. R-CFI9) A3t AL oF
B4 AlzEe] b S SRS ol - FR3 7] WEel, dAE HAHdAAM FIt HAF= 23}

sh7] A&l wg @2 IHES VA= ZEE o&sty HdEE Aol aFH.

>i
rU (o3
ﬂ

R-PDCCHE RNS 918k dlolg] xjde] dddo] 3 Hr 52 HE Alojo B3 AW 5& FAleE Ao Aol
t}.

R-PDSCHE RNO.2 Agts]i= vo]E] S %218 dlo]g] o]},

H ol E F7] 918kl =38 FEsHd, LTE UL =&Y G+2oA TTI, Slot, RB, REo| W3t A el+= LTE DL =
A FxAAMe Fdslth. LTE UL ifiﬂ%] TFZo A UL dolg Y ﬁ%% PUSCH(Physical Uplink Shared
Channel)E &3] o]Fo{x]a1, UL Alo] A H= PUCCH(Physical Uplink Control Channel)E &3 o]FoxIt}. UL
AE SAHE $98+e] SRS(Sounding Reference Signal)7F A& =1, SRS A% X = TTIAA 2¥A] &£F (&5

HA &% (odd-numbered slot))e] vpA|= AE(1=6)o] A& = JYrp(u|ZAIH). S UL dlo]g] Z UL Al

=
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dre] FEoHE HAE % SAHS 9% ALE RSE ARSI

LTE Release 8ollA A3 A (UEIH eNBR)E AEEHE EgAS A& PUCCH, PUSCH, SRS Eo| $Ith. PUCCH
v AEREA AAEE AFer] A BEATe] AEEA, o] PSS Foko] AFHA 2AEY 8 AR
(SR), staFe=l doly Ao w2 9 AR (HARQ ACK/NACK) 2 AYFEZAR(CQI/PMI/RI) o] ALt
PUSCHE= = UE] HolBE AFaly] 98 BelAd2A, shte] UE7}F vlole] 2 AoAEE Al B Ag
7 A& gl o] e Fate] tFaEo] dEErl. SRSE eNBolld AFdFH I HEEAS SH3A eNB
o} IE 7Fe] AIZF 5715 97 1% Blolw AR 4o AL&HT.

of

eNBo} RN zke] - wlE <lE|#o]2~% "Un €| # o]~ (backhaul link)"2} 3}, RN¥F RN A W] E 7he] 94
2 Qgdle]~E "Uu AE o]~ (access link)"gh gty mgh WAl Tl FATIATE WE Ao EAEkE
SI(Self Interference)E WAa}7] $18] Un QE]H| o] 2~/doll A RN eNBRZYE-E]Q] dlo]E] =2z} UES] it dlo]
H ASs A% ARRS RSt sdstr] 9l m4ek o] wWE Epoli(backhaul timing)ol MBSFN(MBMS
Single Frequency Network) A B3 #9]S Alg3}e] MBSFN A H X2 dlo]lE]F-(data part)S eNBEF-E Q]
% dlo]¥ (backhaul data) F21& H3l A83tH, olu] Legacy UEY CQI measurement /{5 33}7] 3
HAjel F HA o] X3 A|oj¥-(control part)ol <Felu} ¥ EM Cell Specific Reference Signal(RO:
ANT Port O, R1: ANT Port 1, R2: ANT Port 2, R3: ANT Port 3)& A~ Fto = AEdc). 7402 RN
A WE doly A3 A2~ HA(access link) ol dlolE] WEE A processing switchings ©]& Alol
o Ims ©o]3} H& F-3H(guard period)< 7ol dloly F4l3 Al Afolel =945 Faghet. &gk AR 3GPPell
A1 DL W& AEZH Y a4 AHES 98 WE AqExy gl eolwWritt UESE RNS 9% DL HloE ¢} Ao
£ FAlo A3k FDM + TDM g4 2 FDM W41 z2ska g},

P

S6PPOl A =9lH T QU ME WA S F A Auzdsl Bele F AR Aesn AT, eNB7h MBS
Auag AYSA g Aol Normal ABIA'S, MBNS AMAE AQsE Aol MBSEN
ANuzeel e ug @ae) e,

g R-PDCCHOl theh thash Wb A7 7 7FA= AkHal Slvk, = =6ast o] PDSCHSE RN dlo]E]7f
FDM(Frequency Division Multiplexing)® @ tUtE3lgd EA]o] R-PDCCH®} R-PDSCH”} TDM(Time Division
Multiplexing) 2o 2 Uvhz3l% = "FDM+IDM W2]"3}, =6bo} #o] FDMATDM¥}+= ©2] R-PDCCHS} R-PDSCH A}o]
of TDM §le] FDMYHE AR&-3sh= "FDM 2" o= et

%6boll =AlE wiel o], FDM ®alell A= AlZE < (time domain)oll 4] R-PDCCHS} R-PDSCH7} & akAl 4 )5
B 13WA AE7A5 A8, R-PDCCHE R-PDSCH7F 314§ 9 (frequency domain)ol A tha3heth, = eNB
= A9 A= (higher layer)g %3] R-PDCCHE AFE=E <= 1= PRB setg semi-statisticdlA AAsle] =E RN
o7l R-PDSCHZ &3l #A&ste, wHel aF=EwW ¥ RNelAl R-PDSCHE %3] 2zt AFd).
DMRS(Demodulation Reference Signal)E &3+ R-PDCCHS] Z#]FH (pre-coding) A-&o] &o]iAl =y, E50A
A (RS7F 91X8k= AEAE 2719 REGs7F, CRS7F H1AIkA] ek A &A= 3709 REGs EASHAl Hol &
29709 REGs7} & #&¢] PRB dlol EAstA ®vh. wEbA legacyel 4% One PDCCHE $13F 4 CCE 2717}
OREGsZ A& Aol nlashd R-PDCCHO theh <1ej2]®] 2 RE mapping ruled] MZ2 A7t 248 HolH,
FDM+TDM 2t} AZ single R-PDCCHEY] ZA71ZE A& A dH|E F9+ed 4= Aok, =3k FDMe] 544 frequency
selectivity scheduling®] A& folsll, A= RN =9 2 siAA #uk ofyzl 718 RNol W3k best
frequency WA % semi-statisticd}Al R—PDCCHVE— AdAH olE 93t AAEIE 2FE W, E3F Macro UE
= =5 g 5 k. wkeF RNl R-PDCCHell widt blind
ns Aolg A9 RN AR AAwTE Ad o] & FE A

Zlojwl, widol Fi tho]HAE &3 FUiE 98 g

o,
7490+ blind detection overhead® Z7MANZ 4+ AL

3t frequency selectivity schedulingd %
detection overheadZ 7F43}7] $18] RN'H PRB regi
L Fa tolHAIYH a3 Ats: i
el PRB el th4=e] RNel ©l& R-PDCCHE:
Zo|t}.

T6acl] wEAIE uEe} o], FDMHIDMS] A9 A17F ol 4R TE] 7HA AE7XE R-PDOCHY] o8 Ao
3?“%, Fub o oA R-PDCCHOl ther A+ &S FDMY sd3tc). 3 2] PRBoIA semi-statisticdtAl AA

# R-PDCCHell &9 2¥HA &3S Normal R-PDSCHZ A )3l R-PDSCHE 3 o] =53 Ao & 49
PRBO] 4HA AlERE 13HA AE7A S ALE3l= Extend R-PDSCHE A 9slar vk, B8 2714 B} A
Aol AHa= APdo] R-PDCCHE & &9 ¥ PRB setS XE RNo| QIAgtm 7)ol Q7-HA v}, whek
semi-statisticdtAl &3E R-PDCCH7} AFEHA &&= Aol o 249 PRB AA|7} PDSCHE <3l %‘%Q‘ﬂ,

4>
%0,
fF ao o m

i)
ol

ol
—_
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[0044]
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[0048]

[0049]

[0050]
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o]@l_

CCE =71 11 REGE A2l3slo] One PRB oA vtk <lE)g]Wl& S=33lt}. aggregation levelol wel & R
= T o

PDCCH7} semi-statisticdlAl A% T2 PRB 9o FEFTE. T3 22 RN =9 2 SAA o
Ao A semi-statisticdtAl R-PDCCHE 913 PRBE A AIZolA QA 2 A5 3le]ofF s},
A7) F 7FA 924 25 R-PDCCH blind detectione 93k &2 2L ruleo] Aol ojof gk Aolt}, E3
ulrgoll A= FDM+TDMol Al full frequency diversity % &3& <l R-PDCCHo|l i3t blind detection % R-
PDCCH 9499 =A7]o digh 52 = R-PDCCH F ol tish AR a34] deES $3 wetd 2 IHds +
al ME}-

FDM+TDMo| 4] eNB+= semi-statisticd}A] R-PDCCH]

FPE

£ ZE RNOA EioHOk s, WAool ot 9o

s
Az raor st} wEbA AFERE 3 OHM]C“;’ Zol7] YaiME HxFE FEI R-PICCH 23S 53] A
2 RNA AR AR E Fdlof s, o 49 #AZ R-PDCCHOl vt PRB set o2 <13 RN R-PDCCHel| tf
gk blind detection SFE F7HAIZ Aolth, & o]#gt Z9-oli= donor cell®] RNo] BE5F & olu] g 3
7ol W7ol Aol WA e=vs VAN E o AEQ R-PDCCHE 93+ PRB set AEAS I = A
Ao}, Mobile/Nomadic RN-2 7}%4?%}134 PRB set AL s R-PDSCH =Foll th3l AlZ+3at Yu] S kst 5=
As Zolvk. ®g A A5 stvhe] PRB ool A vk e Eojof st Qe &t AshE

R-PDCCHe] CCE =7]7} One PRB 0ﬂ Este 11 REGsZE A HA &= A9 AdgEW 37] #AZ 28] RNe| R-
PDCCHell thgk blind decoding overheadE 3% 4= v}, WS aggregation level©] %2 R-PDCCHE] 749 One
PRBAIRF fi3H B2 Foia tho|HAlE a#o] 7HA7) ol4E ™, UL R-PDSCHOl gk hybrid ACK/NACKE $1gh R-
PHICHE Xg38li= Zlo] &o]x] &S Zoltt. ol& ¢ R-PHICH th4l UL grantE& $13F R-PDCCHE &3+ Nackel
AES AR 4= vk, 28y o]#1E ¢ Mobile RN 2 backhaul CQIZF E<bA 3k %o UL R-PDSCHol thah
NACK7} Wl s] EA3 Zlo|, o]& feedbacksl”] 93 EZ Q¢ R-PDCCHE A& ¥ o 24 R-PDCCHO A9l AR

sy

L7 B oago] Ao et Ald A g9 S EAS EHo 2, PHICH 7]9He] multi R-PDCCH region
3

2 o] wE eNBe] Ald A @ A=, RN AlojAd(R-PDCCH) ol tist AF &9 AY(PRB) 9 9& 53
T G 55 NdAY ) E FEskar, 2 999 PRB ARE 3§ RN Alo] A 'd (Common R-PDCCH) S 53]
st ol Z} R-PDCCHol whgh 3702 d<)2, PHICHO] 7]ukshct.

1A el el RPDOCHO] h@ PRB 9 o& Fubg JelolA PHICHE 71FoR 3719 gejor i
[e)

. 739 Common R-PDCCHE, 7|A= o] EE RNo| FAJol AA|&of sl FEREA, 3 ol Z(REGs)E
AREEE = vk, EERE Common R-PDCCH=, W& MBZlolAM Hz= QAX|sfof shz A=A, a4w Al
A1 A ZHE % Qlo] Q1A#t}. Common R-PDCCH o] *3tel PRB AH=, wf wE

g ARl sl S Al
W7 7hssttt

e A =PHos A% st Jgom AT F Aok,

Ax A oflof] ojA | PRB HHE 54 R-PDCCH Z7] % PRB set HAWE X33ty o2 Ao 9lojA, R-
PDCCHY] <39] Ztzbe] st PRB 714+, R-PHICH 18 714, #HolA HRE %33},

TAHo R AHEA, E70A Legacye] A$-, 5 eNBe 49 3|©sh= PHICHE o % (bandwidth) 2 PCIel <]
3] 371¢] 574 PRBS] REGO| FE-¥tvh. w3k PHICH 15 7R5vbE zhzhe] 9 ooa F71e] REGE AR ech, whef
4] RN eNBS] g% 3 PCIE AMdel & & douz ol59 #d AXE & 5 rh. oo 7]¥kste] R-PDCCH
of tigk PRB 4 9-& T3+ SHlA PHICHE & 371°] PRBE 7|Fo=® 3719 9oz 5231, Common R-
PDCCHE &3 2+ 4<¢] PRB A7]& AA[gheh. thnt 3709] 42 R-PDCCH IE R A =gjAos dA%d 9
o7 943sle] AHIWS A gozMN, full frequency diversitye] &IE EAT 4= Qo™ legacy
schemeoll A 2} A3+ dedicated RN-RNTI 7]¥te] search space ruleZ 2#-83&}e] R-PDCCHOll th3t &2 <1 blind
detections @43 4 Q).

of\

ol& &3l R-PDCCHE 917+ PRB setoll wigh ®AIAQ] Alz1d o] %A o}, R-PDSCHE] &&=5 ST
oAtt, E2 Hxo] Common R-PDCCHE 3+ 2t¥e] 4% L RNo] dedicated R-PDCCHOl w3t detection ©]&
Common R-PDCCHE ©lzmdsfiok sty Z3o] wEX4|vk, Common R-PDCCHE 913+ AP Z=7oM A& 3 REGsE
AFE-BlE 2 R-PDSCH AFE-2] 9o Hla) x99 A2 FAAEA &¢ov, Common R-PDCCHO w3+ tjzy 3k
BPSK 71dke] ©& E5 Fd(block coding)elBE A A(latency)HollA FAlE 4 2dth. Common R-PDCCHE &

M 2
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uhe] donordtell = RNol sAlell QlAlsof k= AHEE deshs A2 Ad=A, ATl < semi-
statistic R-PDCCHell 9] eWa|l=5 Fo]7] 913 &4 R-PDCCH Z17] 2 PRB set RS A3 & YA 3+
th. = Common R-PDCCHWIS] ¥3td Aw= vf W& My zedfuitt widd 4= 9lem, Common R-PDCCHE =
RNo] W& ABEzeqlelr Hz= QIAe|of ah= Ad=r & e A Algsofof st s $13]l

=1
s Ed3s 235 glo] 1A 5 o]oF s}, A= R-PDCCH PRB set 7] WAool 272 u, /¥ A<l R-PDSCHS &
3 Hdglo] BHow WAL 49 4 Add. Y AES PHICH iAo 71wdc), w3k 37019 &9 R-PDCCH

PqAs =gFel sty gdor Ay dozH R-PDCCHY CCE =7l thdt dependency AA 2 full
frequency diversity @53} RN blind detect 34 2 o] Ao} Ao R-PHICH 4=&°] £o|3}A4 Hu}.
< R-PHICHE 5WHA AlEo| Al&el™, legacyot= €8] QPSK HEE AFS-SHT).

DL W& MBI gL wHolH (paging)S 13 MBEZ# Y3} SIB(System Information Blocks)l HES 93+ A
vz gle]l wjAlE o], eNBe] SIB 5 WZo] AIgH 7 9-o RNo] o]& AX& & &= Wbl glvh. = legacy®l
7% SIB W7o HolHdE H43 3 t}2H modification periodo] SIB12] value tags E3f W74 E SIBE <
3, A~AEY AH| 7]uksle] WA E SIBZ readingdtAl ®tl. 1t} eNBE DL HE B Z# Qo] oA
583t ol #old Mol s, HolHE Wit SIBle] ¥ = DL AMEIZHS] #5655 F4AIE F
ong 7]E W49 SIB WA A= Erbssith. mEbd MAE HE& dedicated R-PDSCHE S8l 7HE dE
3}74k, Common R-PDCCHol|l #H|o]A& tiilélE HHZE E3] common search space 7]¥He] Common R-PDSCH &7
BE AAJsle] dhe] R-PDSCHZE RE RNOlAl A1&E 4= 212, common search space 38 {5 x|A|gho
24 RN &FA T common?} dedicated search spaceE &% blind decodinge F-33}o] processing overhead
£ A U

S

EE& mlo

Common R-PDCCHel ©j3l] Rt} FA4o= AwrRd th&3 o).
1. Common R-PDCCHS] HH &5

Common R-PDCCHE 370¢] R-PDCCH % z+ztell tjdk PRB 7H<=, R-PHICH 1§ 7<=, #o|4d& wA]3hh. P-PDCCH
S AA o]€ 7ls PRB 7l "100/3 = 33 PRB"E 77+ oA Ho o]&7l53slH, ol& 6HER X
7bFeattt. ) 499 A= FYsAY 1 PRBA zbolrb dnt. wEbA ol WAEY] flE| 2H]E9
extension®] F7}E|W, 3}1}e] eNBollA +87Fs FH o RN 307 A== 3GPPolA el= il vk, weba 4709
R-PHICH 15 o= 7}43A H™ "2bits(paging)+ 6bits(33PRB) + 2bits(sub region™ 1PRB 2}o] &4 o &) +
2bits(R-PHICH & 7H47) = 12bits"¢] real dataZ BPSK modulation % 3 repetitione 4*3&}e] Common R-
PDCCH $1X1¢] REo| #WHAIZIT}. & Eo] HA 54 WE MH Iy o] R-PDCCHZA] 100 PRB AX7} o451
R-PHICH & 47, #Ho]do] Fasrbd "11" + "100001" + "01" + "11"& real dataZ} FAAT}. = 3719 o

9 R 33 PRBOIM, mFAIE G997 1 PRB ¥ &8-S WAIgT.

ol mim

2bits(sub region® 1PRB zFo] EA) of%-)el thdh Al5-# o= gArlshd R-PDCCHEA 9/10/11 PRB <f’dA] i
bltS}\_:_‘ “OO“/“OI“/“II“E tg}\]%q-.

2. Common R-PDCCHE &3+ 7k 9<9H PRB 7l4~ % R-PHICHS] #1X] A&

Al JRel g Zpzbel thgk PRB & AAEM, RN 3709 d9& wEldo® A%5%E PRB dF o= 148k,
Common R-PDCCHE $]%F 3 REGs A€+ R-PHICH 2% 7HE E3] R-PHICHE 93+ REGs © CRSE $]%F REGsE=
A28k Y x| REGsE CCE =710l 714kt CCE numberingS <33tH, #F41¢] Dedicated R-PDCCHE <¢1A|3}7] ¢
3] RN-RNTI®ll 7|9kt RN dedicated specific spaceol ]3] legacy UE A& blind detectionS =3 3tc}.

ukok o] o] AAFHATHH legacydll At HIS=sHAl HA] CCE 0-27FA] fixed aggregation level 22 non-
blind decodingg %53 Common R-PDCSHel| w3+ channel coding A X 2 PRB numberZ <1A]3}A] Ft}.

3. R-PHICH ¢1%

kel o] d UL ME MBXgde] UL WE dlo]g o] o3 ACK/NACKE 71t tbd legacy UEA T A}Al9]
Group ID ¥ UL grant9} #21¢] R-PHICHE €3 Orthogonal sequencesZ 7|Hko 2 Aol ACK/NACKE &=
(detection) 3t}

4. Common R-PDCCHE ‘&3t Z} <39 PRB 7ll4~ W7o g <17

=S RN ¢ 2@ 3|4 == RN active UEol <3+ R-PDCCHE 913+ PRB 7l WAA] eNBE T2 o= wj DL W
< ABE=xFAvttt Common R-PDCCHO] contentS& AA3] W7A3 o] 2% AFshH, EE NS 3 ol& AT
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[0064]

[0065]

[0066]

[0067]
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& 9.

5.  Common R-PDCCH7} 223t# ?_ %] PRBol 2Z%o0] R-PDSCHRZ oHehe]x] k& Ao = R-PDCCHOl H]3] R-
PDSCHE 18t @72 o] AL 7§ REL-10 UEWHS 3l PRBel &d3dle] 99 JulE ¢ & Jdu. = 1t
¢ -9 R-PDSCH:= PDSCH °§°ﬂ 1 LR

71 e 54 AAdES Foto] AREHAAT, AV W T3 AFEHE oS F e ZISwAel A
7 els e AEEAM e Zo] Thestt. AFEE 98 e ZISuAIE HFE Al o8
dald g = HeolHZF AdHE EE S VISEAE AU AFEHIE AS U 71EA] d=
i+ ROM, RAM, CD-ROM, #}7] ®lo]=, Z&y] vz, FHole AFdA ol slom, gk Aol ¢ojr(dE
o] HYE B dF)e duE FAHs A x99, AFEVE dS 5 e 7IEAE ]EC’
Az AZE AHFH Alzge] Eabdo], £ AFHE oS F v A=V AFEHL A 59
ag)a, A7) AAdES FEs7] 98 715 A (functional) T2, FE 9 FE HOHEELS B oW ”301
&obe Zlmiobe] TR Ed o) &olatA FEE 5 AT

oA A= 2 o] AN AN EY dHste] AWEHAAT, B o] &k vEiore] @At of
T e B age] G 2 s "HoluA] k= WA thke Wy 9 wiAo] o]Fold & gtk A
S otop & Aot} Ik, ek ¥y 9 WAL 2 A HEE 5EFHTFY W U &3l Ao
A zh e ojoF ghrh

239 49

10: 714 =5 (eNB) 20a~20c: H# o] (RN)

30a~30c: TE(UE)

[
N

[y
(g
~

20a

30a

30c
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One radio frame

One sub-frame
(17TI)

One Downlink Slot

T

X NSCB subcarriers

oL
Nrs

slot

One radio frame, T = 153600T; = 10 ms

One slot, Tgo = 7680

ol1i 213

Ts=05ms

4

5

T, = 1/(15000*1024)seconds

Pl 7081 90110 111 1121131141

%,

DOms

PDSCH : Physical Downlink Shared Channel
P-SCH : Primary Synchrozation Channel
S-SCH : Secondary Synchronization Channel
PBCH : Physical Broadcast Channel

PDCCH : Physical Downlink Control Channel
PCFICH : Physical Control Format Indicator Channel
PHICH : Physical Hybrid ARQ indicator Channel

L»

OFDMA symbo

12 subcarriers

Resource block

Resource element (k, I)

_13_
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£

=

153600T =10 ms

1/(15000*1024)seconds

One radio frame, T ¢

T =

=
=
=
=
S

=

W%M%MWWM
S

%%%%

=
\\\\\\N\AA\\\%\A
N

S

One radio frame

PUCCH : Physwcal Up\inkCantro\ Channel

q

I
I
I
I
I
I
I
|
I
|
I
/
I
!

PUSCH : Physical Uplink Shared Channel

RS : Reference Signal

e

©
0
~

N
3\\\\\\\
//////

o N

ol |
5////////

s§

w///////
=

.

1
.
_

One sub-frame
(17TI)

1024

72

1024

72

1024

72

72 1024

1024

80

Resource block

One Uplink Slot

Resource element (k, )

SialIeagns z|,

slalueogns

ENED]
auN X N

eNB-to-relay transmission

One subframe

transmission gap
(“MBSFN subframe”)

No relay-to-UE transmission
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15t slot

2" slot

>
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EH5
1st symbol 7th symbol 14th symbol
N
Ri [ R4 [ R i [ Fo|
12 subcarrier :
- il - e i 1 PRB in frequency domain
Y [Fo] B [ Ao
L Al 80T s A1 v
15T glot (1 PRB) -l 2nd slot -
< PDCCH ~ ™ PDSCH r
T~ ”~ e
< -~
14 symbols : A pair of PRB in time domain
EH6a
1
2
(0
=
o
o
]
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