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(54) Title: METHOD OF TRANSMITTING AND RECEIVING
LESS ACCESS SYSTEM AND DEVICE SUPPORTING SAME

CHANNEL QUALITY INDICATOR INFORMATION IN WIRE-

G4) 28 P . FUYSAIAHOM MY EF XA HEE SAlste g H 0| & X[ sk= &=
FIG. 12
Existing cellular bands Higher frequency bands
(high power density for covcrdge) {wider bandwidth for high data ratc)
" Varywide Super wide
% % (eg >3GHz) (e, >10GH)
Frequency
) Z b ) Sl e - e
/( ’g t Y] 1§ s M 1 ﬁD
Q\% )gj \ /EW e J /
(@)

(57) Abstract: The present invention relates to a method of transmitting and receiving channel quality indicator (CQI) information
that relates to a channel aging effect in an environment where a time-varying channel characteristic is maximized, and a device sup -
porting same. According to an embodiment of the present invention, a method of reporting multi-channel quality indicator (CQI) in-
formation by a terminal in a wireless access system that supports an environment where a time-varying channel characteristic is max-
imized may include receiving a first reference signal, obtaining information on a first CQI by using the first reference signal, receiv -
ing a second reference signal, obtaining information on a second CQI by using the second reference signal, reporting the information
on the tirst CQI, and reporting the information on the second CQI.

(57) LA B uld & AA Ad EXo] Fugty s @AM Ad w3 a3 1y Ad FA AA (CQ) AEE F
TS e WY 2 o] & A dalE ol #e Ao} B W] A AAGEA, AW A 54 01 Sy &4 A
dte F A A A ageA] gie)] s Ad 4 X] Al (CQI)X4E~ BaaE e Al 1 Az 258 saes o
At A 1 Zx AT E o) &5}d] ﬂ] 1 CQI %EE Q%o} aAle Al 2 Az NEE Sl E S Al 27L A=
o] &3le] A 2CQIAEE 58 A A ICQLAEE Hust= dA A 2CQL ARE B sl gAE £33
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[BAA]

2e) 3]
FAREA2HNN A FD AA JuE $5eE By 2 o) A
she A

[7] =& oF]

(1] & 2

.

A 3

T

rlo
-0
I

Alz"e] Bt Aoz, Ad wi aJE uad )
g F2 AA(CQI: Channel Quality Indication) HRE 44Alsts =5

A date FX o B Holt),

(97371 <1

2] FA4 HE Alzdo] FAdolyg dHolg 53 2o thggt 259 EA My
=& Awstzl A FPAA AAHn Aok, dwbHoz BH AL Alrue
7He A" ARG E, AE B9 5)e THE dF AMERee BaL

AL = e 4F FE(multiple access) Al Z=Holth, T A& A|AHo] o
=2+ (DMA(code division multiple access) A|~®, FDMA(frequency division
multiple access) AJ2®l, TDMA(time division multiple access) AJ2¥l
OFDMA(orthogonal frequency division multiple access) A|2&¥, SC-FDMA(single

carrier frequency division multiple access) A]2® Zo] t}.

AN ERRE ¥ $o] S3E ARkl EAY AL b 2] o8 1

99 5 Ao,
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e Wz ANE S U0 B, 9¥ FHSAS 2/EE 5952 29
22 ANdE 4T £ dvh £ 3o ANdEoly AEss SaE

= Ao dF FAoY EAL & AA g
A Ee EXAF aAE F .
doll ek Ao, 2 2 2X8 39 4 e HFa x: o
< 71EstA kon, AR FEAM oldf T £ UL AT Hi} k= oy
T EY 7l=stA] ol st
[42] E ®AAelA B we ANEL /X2 o] 5 7he] Holy &
BAE T2 AEEAT. A7, 7AFL o523 Y oT BEANL 54
ks UEANZY TY x=E(terminal node) 249 9u|7} ity B EAo)A] 7]x
=ol o) FHHE Ao HdYd B4 5L Ao g 7|22 g
== (upper node)ell 93 Fad +x i}, |
[43] =, 71A5& ZsE d MEYI =EE(network nodes)@ o] Foj
A= HMEAZANAN olFxne] AL A3 FHHE kst $H5L A=
= 71A= o]9e & UEYA =289 93 8" & ok, olm, 'v|x =
< A= (fixed station), Node B, eNode B(eNB), = 7]x]=(ABS: Advanced
Base Station) v A& EIE(access point) T goo &) dA= &+ ¢
=
[44] = © e A S dd(Terminal) & A&z} 7)7)(UE: User
Equipment), ©]&=(MS: Mobile Station), 7Fd=A} ©2(SS: Subscriber Station),
ol& 7F4A T (MSS: Mobile Subscriber Station), ©]% w2F(Mobile Terminal)
E= 2HE o] T L(AMS: Advanced Mobile Station) 59 €912 A= £+ 9
=

o)

(o

[46] & LB HAdEL FAH FHE AAWEQ IEEE 802.xx Al2H,
3GPP(3rd Generation Partnership Project) A]Z®l 3GPP LTE A]2 &l 2 3GPP2 Al

28 T Aok shtel MAE EF EME i 3wAE & glon = 2
5
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Lo HAHEL 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213, 3GPP TS

36.321 2/E= 3GPP TS 36.331 —;H = o3 FER € £y, &, 2 w9
A

AANE F 49 2 ARE DAE Er REEL 47 BAES Bzt

499 F Ao E=3, B BANA ANSHL ot BE 8015 47 BF BA
o o 49E & o
[47] oI}, £ Wel }E wiPAY YA FEE ARD WS DRt A4

A s Aol ohgr,
(48] w3, 2 2] AAENN ALEHE EF(RE) FI5S B wyo

olelE F71 AsA AFH HolH, ojglg EA fo]o AL B ol s)ad
AFEE By ¥ WA e dee wAdE 5 .

[49] o]dte] 712 C(DMA(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) T3 Z2 thust T4 A& A2 &
g ¢ A,

[50] CDMA = UTRA(Universal Terrestrial Radio Access)t} CDMA2000 ¥ Z& =
A 71€(radio technology)® TF&E 4 9th. TDMA = GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data
Rates for GSM Evolution)®} #& FX 7l&=® Fd= 4 c}. OFDMA = IFEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) =
ze B4 J)eR 7EE & A9, |

[51] UTRA & UMTS(Universal Mobile Telecommunications System)®] <X o]t}
3GPP LTE(Long Term Evolution) E-UTRA & A}&3}= E-UMTS(Evolved UMTS)S €
2N, S A0l OFDMA & AM&-3hx 433 Ao A SC-FDMA & A 43Hch. LTE-
A(Advanced) Al2812 3GPP LTE Al2®lo] ATE AlAHolth, B wajel 7|&a
SR die e BHA 8] s, B 2o 4 dESE 3GPP LTE/LTE-A
ANede AF2 7]&shA 7 [EEE 802.16e/m A28 So® A49 4 g,

[52] 1. 3GPP LTE/LTE_A A|=H
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[63] FA A& A|a"ox d2e &¢3H A (DL: Downlink)E E3) 7|52 o =g

i, AFFA(L: Uplink)E 53 7AF22 HRE HE53),
NAZF gdo] $4A8E FRE ARk dHolE HE 2 thakdk Ao IRE X

Foh, ool w54 She Ao FH/EE) Bet dFF Bal Aol EAD

HAldENA AlEE F AE B AEE 2 o]5S
= A9%st7] g Edoln,

[56] Aol 7 AejellA thA] Yol AXNAY, AM2o] Ao AYF T
S11 DAl A] 71X 53 718 @5E 59 %71 A &4 (Initial cell search)
AU T, olE A dE2 JAFo2RY FF7) Ad (P-SCH: Primary
Synchronization Channel) 2 #&7] '@ (S-SCH: Secondary Synchronization
Channel)& A8t 71X 53 F718 233, 4 1D 59 HRE FEI.
[(57] 2 %, @22 7IAFez25E Ee¥$A'2 (PBCH: Physical Broadcast
Channel) A= & FAlst] A || WE JRE 458 5 U, 3, 9 %7)
A G A A st Az A& (DL RS: Downlink Reference Signal)&
Aete] stEFEa Ad FHE A F Ut
[58] %71 A FAL mixl g2e 512 @Al A EejsaggaAoid (PDCCH:
Physical Downlink Control Channel) ¥ E&3FHIAAAANE AR W& &
&g 284 '@ (PDSCH: Physical Downlink Control Channel)2 F4lste] %&
o FAA A" HARE 5T £ Yo,
[69] olF, @& 7XFe H&EE &48357] Y3 olF @A S13 A ©A
S16 ¥ Z& 4o H%E FAA (Random Access Procedure) & #3838 4 Qrt. o)E
A G2 EYAd3H&Ad (PRACH: Physical Random Access Channel)g %3
ZBE (preamble) S HEsHiL(S13), EslEFHAAANE L ol hgat=
=YstFHATH NES Tl ZPE g $H dAARE FAT £ UG
(S14). A4 71¥F o9 A& ZAf, g 713 EIYgHEAY 2359
A$(S15) 2 EgaIFEaAAAE A5 2 ol Hgse EaFYA TS A
g Az Fa1(S16)3 2& FE828A (Contention Resolution Procedure)E

F4% 5 A,

N
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[60] <3 vlof 22 AAE FP3 GLe olF gukxel A/Fgy g s
A AA2A EYstEP Aol 235 2/x5E 28358832309 21359
FA(817) 2 B33P 33708 (PUSCH: Physical Uplink Shared Channel) 2
5

t

AA
[61] o] 72T o7 ALSE AJABRE EAsld AgY T Aol AR (UCI:
Uplink Control Information)2}il XA}, UCI = HARQ-ACK/NACK (Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR (Scheduling

O

Request), CQI (Channel Quality Indication), PMI (Precoding Matrix
Indication), RI (Rank Indication) AX 5& ¥ 3lr},

[62] LTE Al2=®lox UCI & dubE o2 PUCCH & E&) F718oz ALyx|ut
Ao et E o]y} FAlo] HEEojor & AL PUSCH & E3) HAed <+
ATk, T3, YEYIY 23/ o)& PUSCH & £3) UCI & vF7)3oz A

2 = B UBY AAAENA AMEEHE FA Zdde F2E YehiL,
2(a)x= B 1 ZE 9 FZ(frame structure type 1)& JeEbdT}H, 9
1 28 F&+¥ HolF(full duplex) FDD(Frequency Division Duplex) A2l 3}

QFo]F(half duplex) FDD A|A2®l B 5o H8" 4 9t}

[65] &t T4 Ze(radio frame)e Ir=307200-7, =10ms o 5612 s1x

a1, L =15360-T, =0.5ms o) 228 Zojg X0 0 B} 19 o Agar} 2o
#2070 X002 FAHEY. U ARITHYL 2709 ALH £Fo Ho
24

99, i HA AEZHYL 2i 9 2i+] o PEE £RoZ FAHY, =
Tl d(radio frame) 10 719 MEZ & Y (subframe) 02 FA AT, sty A
Zdg dEste ol 28lE AlZHE TTi(transmission time interval)o]&h ghch,

=% AIME JER I, Ts=1/(15kHz X 2048)=3.2552 < 10-8( %}
3Bns)E BAET SFE AIRE FGolA =59 OFDM A8 i SC-FDVA A2

¥ &= (Resource Block)2 ¥ 383t}

o)A E42] OFDM(orthogonal frequency division
multiplexing) 4] EOHRITh. 3GPP LTE = 3St&F¥ AolA OFDMA & Algslez
OFDM A &< 3stute] AE F7H(symbol period)2 E&3}7] Y AHoltl. OFDM A

™

8
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B2 3] SC-FDMA A& T AE Fzitolgtn & 4 doh. Y EE(resource
B
haut |

block)2 A &9 o], st}e &RolA EF9 ALH¥A ¥ wigs

(subcarrier)& X3ghc},

[67] HMol% FDD Al&®olME 2zt 10ms 737 S 10 /9 Mr T de &8y

HEE A T o]&2 F Aok, oluf, AFYAY 3
sl

2 1
A5 Foh5 9golM Ay, @

-
1
ofk

A ZEde 2

g
5
FelE B Zyde ¢ mE B T TEHE 229 &, 32 £ty

[69] X 2(b)= BFY 2 ZT#|Y FZE(frame structure type 2)& "}E}Hh:‘r e} Q)
2 Zeld FxE D Al2"e] Hgdo. st F4 ZY(radio frame)S
Ty =307200-T, =10ms o) 7o)z AAxjoy, 153600-7,=5ms o2 siae 9 10 5
.ﬁ_,ﬁ_ai]?;(haif—frame)gi IR, 7t sEmyee 307204 =Ims o) 5=
A= 574 MEZd oz FAE. | WA RIS 20 9 2+l WY
st 7t T =19300L205ms o) jo1 g shx= 2 e 2Ro2 THRG, 7)o
A, Ts & BED AIFE YEaL, T=1/(15kHz X 2048)=3. 2552 X 10-8(2F 33ns) 2

[70] ©E}Y 2 =Yoo= DwPTS(Downlink Pilot Time Slot), X3Z7HGP: Guard
Period), UpPTS(Uplink Pilot Time Slot)Q]l 3 7}z|9 He =z JAEE EW B

TGS EFET. oi7)4, WIS & wddNe] 27 4 24, 518 EE i)
g F7o) AHETH BPTS £ ZIAFAMY A 283 g2 4% A4 57)
g wEE o A ET BETRS PRI YT Alold] SR W5
DEAR AdoR s 4FIANA AY)E AL AASY] 4@ Foln

[71] ©+s % 1< 52 Zad9 74 (wPTS/GP/UpPTS o Ze])& vrebdtt
[72]  [% 1]
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Special subframe Normal cyclic prefix in-downlink Extended cyclic prefix in downlink
configuration DwPTS UpPTS DwPTS UpPTS
Normal Extended Normal cyctlic Extended cyclic
cyclic prefix | cyclic prefix prefix in uplink prefix in uplink
in_uplink in uplink
0 65927, 7680 T,
1 19760-T, 20480-T, 2192.T 2560
2 21952.T, 2192.7, 2560-7, | 23040-T, R M
3 24144.1, 256001,
4 26336 T, 7680-T,
5 6592-T, 20480-T, 4384 T, S5120-T,
197607, 23040 T,
6 : 43847, 5120-7, u
7 219527, ' ‘
8 24144.7,

[73] =32 & 259 ZdAdEdA A2 5 e sgHI £F0 g 2

¥ T8 E(resource grid)E oA THo|},

[74] = 3 & Fzxshd, v FgFHI €22 A GGl 249 OFDM A
T2 XY, 947AM, e YA £F 7 /19 OFDM A Ee E3aia,
stute] A B2 Fobp gdolA 12 /o B wiEunts IFsts AL oA F

[75] AY 2= AdollA Z+ QA& (element)E AHY 24 (resource element)d}til
Y 8AE X3, 1A &2 X3E

= A 589 F NL & R 3 AE d9E(bandwidth)o] F&ech, 4}

BA SR TET dFYA £F9 729 LY F Aok

[76] = 4 = 2 299 dAdEdA A142 F e 4FYa Bz
TEE UEHG

[77] = 4 & Fzstd, 4EY3 A8 Zede Fus 9ol Ao A3

4 % =}
ol 9oz v £ At Aol ddes FF¥FYA Ao ArE Y=
PUCCH o] &gdtt. Hol8 492 A4 HolHE Y2+ PUSCH o] &gdTh.
4 gt S-S FAS] A3 e 92 PUCCH <F PUSCH & SAlo] A% 3}
A e, shue] 9o oidk PUCCH ol ME Tl el RB o] &g}
RB ol &3l= RB €2 2 719 £RE9Y 7oA A2 gE 2 wisgds 228
t}. o]& PUCCH o] &3 RB 42 <% Z7(slot boundary)el] A —7|‘—§}—’T—.E‘2}:
(frequency hopping) @ tha sk},
[78] =5 & & 299 HAdENA ALEE F e g a AB Ty
£ e

10
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(791 = 5 % F2aW, AB ZoQue) Rus SFo)A OFDN AE e 0

2el Hd 3 /N OFDM AEEo] Aol Hdsc] HHE A Y (control
region)°o]il, Y™ =] OFDM AEE-2 PDSCH o] &% =& dol8 %9 (data region)
ojt}, 3GPP LTE oA AlgE+= g3 Ao aAlde dzZ PCFICH(Physical
Control Format Indicator Channel), PDCCH, PHICH(Physical Hybrid-ARQ
Indicator Channel) 5©°] A},

[80] PCFICH &= AE Zge 3 WA OFDN dEolM desi, N2 =4
ol Ao AMEEY AES st AFREHE OFDM A 259 (5, Ao ¥499
azhel # FRE UYEr. PHICH & 4% J3ol Hd §5 A'doja, HARQ
(Hybrid Automatic Repeat Request)ell ©lg+ ACK (Acknowledgement )/NACK
(Negat ive-Acknowledgement) A& & Y&t} PDCCH & T3 AFSHE Ao HARE
shake) 3 Ao AR (DCI: downlink control information)2til Tt} S}k 3 Ao

Ane 4993 A9 99 41, 4393 A9 29 R 2= P99 wT 2

Foll digt 4FHa AF(Tx) o9 Ao BFS TFIH
[82] = wo] AR EoAE & 6 I o] F kX el Ty FRE X

A& 4 o}, o]& LIE/LTE-A Al=de] A8 A8 tekeh Alvuee s A4
&7 fgdeltt.

[83] LTE/LTE-A Al2®l& A, =4, m9], AW #A& Avst=ES AAEHAU
on, ©wo o2& L 350-500km 7}X|E 1@ gttt LTE/LTE-A A|2~Elo] £85
E FAFT5E 400MHz oA 4GHz 7F dwrEoels, 7bE Fukg ojde 1.4-20MHz
ot oA FA FuFo M8 Fog gl wet 2 A F4b(delay spread)
Z# F3t(Doppler’ s frequency)7t M2 ol + A&E 2vlgn.

T 6 & Hz3bd, Ak CP(Normal Cyclic Prefix)d 2%, ABEAge] H
2 (subcarrier spacing)< Af=15kHz o], CP & ¢ 4.7us olv}. T, 4
CP(Extended CP)&] A-¢-ol= AEAe] kAL sdat, P = o 16.7us ©
g9 P = 70 CP 77H(duration) 2 3] Aoz B ue L& AW
A g5 HAY Ao tig Aol 7hesit.

[85] dwrxo=m me] e AW HAE AAdsE A Frbel dolrt dojx
7] wj &, AEZFZHAA(ISI: Inter-Symbol Interference)2 &A3LA A3}7] ¢

A dUHeR 7 TR e G P oF LRI, =P P o Ha) o)A
11
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A eI =9 FIUtE dEA ~HEZ F&(spectral efficiency)/HE AL

(transmission resource) &2 &4o] WA= Edo]= QX (trade-off)7} EA)
ghet.

[86] webA, LTE/LTE-A Al2RlE o9 22 BE A wix] AlUygEs A5
71 A dRE CP/&7 CP 9] @& At AMEsta glow, (P dols AA3)
= dell= oliet e dA 7IEe AHEEAT.

Tep> T4 to prevent IS,

S
af
TepAf « 1 for spectral efficiency.

old), T PO} A F1& m&a, T,= AASA 7248 ojnjain], o &
AuAeol 1Ag orldth. BY, fu s Hol S5 G4 S ehinh

|

rl

&1 1o keep ICI due to Doppler sufficiently low,

[87] 1.2 PDCCH(Physical Downlink Control Channel)

[88] 1.2.1 PDCCH ¥wt

[89] PDCCH + DL-SCH(Downlink Shared Channel)9] ¢ &% 2 A4 Ioi(H,
st¥® 3 ZWE(DL-Grant)), UL-SCH(Uplink Shared Channel)e] ¢ 9 AW
(5, 4832 ZHE(UL-Grant)), PCH(Paging Channel)oll A 9] = o)A (paging) #
H, DL-SCH A9 Alz=® Ax, PDSCH oA HEsHe A9 A4~ S (random

~access response) ¥ #2 Y dolo](upper-layer) Aol #WA|R ] 3t AL T

B, 49 @€ OF W i dEEe did AF 99 Ao HHEY A,
VoIP(Voice over IP)9] &3} o Fo] #gt B 5L UE F U},

[90] H<¢] PDCCH 7} Aol WellA HE=E 4 gloy, gdd E4=9 PDCCH
€ ZUEHAEE F AU, PDCCH & 3t == 22 A4 CCE(control channel
elements)®] F3(aggregation)oZ FAHT, sy = ¥¥ A9 (CE 9
Aoz 749 PDCCH & AMEEE ¥ 2 W (subblock 1nterleav1ng)3 "R ¥
o Ao} JAe Fal A5 & ATk OB £ T2 Adejo) Be 253hgs
PDCCH ol Al A|&3t7] Al AHEHE =23 &9 d9olth, (CE & 9 aAY &
& 145 (REG: resource element group)ell ti-g-€th. CCE o 49} CCE &l 98)
TEE s&o d A wet PDCCH o 9 2 71558 PDCCH 9] HIES7}

_‘

lo

2

_1_?_
=

oErL
it
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[91] 1.2.2 PDCCH +&

[92] 29 gad i3t tFsE B9 PDCCH 7F Alojdd oA AFE =
ATk, PDCCH & 3ht} X 2 o]Ae] A&l (CE 9 I (CCE aggregation) 2=
ZAATH, CE = 4 /M9 Y 242 TAE REG 9 9 /o] MEC t-gste &9

= agtt}, 7z} REG ol = 4 719 QPSK(Quadrature Phase Shift Keying) 4&o] ©f3

A}, = A3 (RS: Reference Signal)el 93l AHd Y 84S REG
Te5x et &, OFDM A& U4 REG 9 & MFe 2 S4 3
ZAseA i wet gk £ Aok, 4 MY Y 84AF styY aFo w3
shE REG o /Hd2 te agda Alo) Ad(dE =}, PCFICH == PHICH) O =

BN

-

AF7

b

X839 4 9lth. POFICH E& PHICH o @95 9t REG & Vreo g} 3@ A|»

golM ole stsa cE o Asz N =[Nweo /9 oyoy, 2 o = 0 2

Nece 1742 1gj2g 712,

[93] w29 gzy ZTZA2E Tgsty] HalA, n Y CE & 2Fet=
PDCCH EW0L n o wj49} EUH A¥28 7xE B %8 a9 + 9

CCE 1e)27}t iQl A$ imodn=0g wi&sl= OCERE A&gE F o

[94] 71A=& shvhe] PDCCH A58 TA8t7] fAsl {1, 2, 4, 8} /9 CCE &<
Abge ¢ Qon olwe {1, 2, 4, 8} CCE I3 #¥(aggregation level)o] s}
3 FEY. 54 PICCH o dES 98 AH&EE CE o 7Haes g e o
g} 7R 2o gt AR, dE S, Y35 sAFEA AE FHOIAFI
Ve A)E HAE gES Y3 PDCCH & sy CCE 9oz S8 & o,
b E2] ke g (A AA e BHE AT 22 BeE 8 Y
CCE o] %38 73 (robustness) e st 272 4 k. Algkrk, PDCCH ¢
g9 Pz Qg el =] 2289 4 Aot

[95] ©& X 2 £ PDCCH ¥RE vehdi, CCE H aldel wet & 2 3 o
4 7} ¢} PDCCH Eo] XY e},

[96] [ 2]
PDCCH format  Number of CCEs () Number of REGs  Number of PDCCH bits
0 | 9 72
l 2 18 144
2 4 36 288
3 8 72 376
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[97]1 wgmith CCE ® g #ll#o] & o]f+ PDCCH o] dele AlojAx e =

T MCS(Modulation and Coding Scheme) #|o] th27] wjFo]t}h. MCS ¥ ¢
o]l ZYo| AlEEE F= FolE(code rate)d WE A14d(modulation order)<
ojm gy, A3l MCS #H8S B3 A3 (link adaptation)S A3l AHEHETE. o
02 AAFEE HAFste AR LM E 3~4 7/ A=Y MCS A2 g 1T
T A4

[98] Aol xeol TS AHSIHA, PDCCH & B3l ALHE AJFRE 51
3 AAFE(DCH e gk, DCI T wat PDCCH #l o] 2 =(payload)ol] A&
AR FAo] Gatd 4 Uk, PDCCH Hol2=+ AHXH ¥ E(information bit)E
ujgttt, & E 3L DCI TR W& DCI & YepAT,

[99] [ 3]
DCI Format | Description
Format O Resource grants for the PUSCH transmissions (uplink)
Format 1 Resource assignments for single codeword PDSCH transmissions

(transmission modes 1, 2 and 7)

Format 1A Compact signaling of resource assignments for single codeword PDSCH
(all modes)

Format 1B Compact resource assignments for PDSCH using rank-1 closed loop
precoding (mode 6)

Format 1C Very compact resource assignments for PDSCH (e.g. paging/broadcast
system information)

Format 1D Compact resource assignments for PDSCH using multi-user MIMO (mode 5)

Format 2 Resource assignments for PDSCH for closed-loop MIMO operation (mode 4)
Format 2A Resource assignments for PDSCH for open-loop MIMO operation (mode 3)
Format Power control commands for PUCCH and PUSCH with 2-bit/1-bit power
3/3A adjustment

Scheduling of PUSCH in one UL cell with multi~antenna port transmission
Format 4 node

[100] % 3 & #F=3td, DCI TROZ &= PUSCH 2AEH S 48 R 0, sty
PDSCH ZEf=9d 2AEIS AT X 1, 3tv9 PDSCH Z=d=9 ztdd
(compact) =AEHS A% ¥ 1A, DL-SCH 9 % 7tdsl 2AEH S g X
% 1C, #HFZ(Closed-loop) &3t Th5 3 (spatial multiplexing) E = A PDSCH
2AEE S Y3 £ 2, JNIFZ(Open-loop) &3+ 53 EEZoA PDSCH 2A&
P gk X 24, AFHA AEE Y3 TPC(Transmission Power Control) &
o] AEE A% X 3 % 3A 7F Yok, EG, vF gEHY XE AF EEA
1 9% DCI R 471 F7bE Q0. DCI 2R 1A & @l ofd A

o] PDSCH =A€Y S Hdll AH&E + AT,

3

B
d
1
)
(o
o
) mlo
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[101] DCI Xvhoj whz} PDCCH #o]z== dolr} &dekd & k. &, PDCCH o]

Zro 259 o wE HolE 7t (compact) 2AEH A AR EE ©E
MR e A4 B (transmission mode) 5ol s Getd & Ao,

[102] = =& o] PDSCH & 53 33”3 doleE FAlstr] Hs) 44
(configuration)® 4= th. dE Eo], PDSCH & 53 s1FF A dolee T
3t 2AZH" dlolEl(scheduled data), o], #F AL FH L= BCH £
23 BREJNAE AR Fo] Ack. PDSCHE F3 &Y= dole= PCCHE &

ofy
}-U

) AlzgE= DOl £ BAV Yok, A REE AY AT AladR(dE
o], RRC(Radio Resource Control) AlZ2¥#)E& Fal wdo] A S E (semi-

statically) 249 4 4. #$% Z=e AZ <¢dEHY A5 (Single antenna
transmission) ¥ WE <He|U(Multi-antenna) AFE0 2 FEE & U,

[103] ©Ze 49 AZ A2dgdE E8 A (semi-static) & HE E=7}
AAEt. dE B0, 49y gEHy AFole HAF ol HAIE(Transmit

diversity), 71&=X(Open-loop) ¥t #HFZ(Closed-loop) &%t T5 & (Spatial

N

multiplexing), MU-MIMO(Multi-user-Multiple Input Multiple Output) %+ ¥ ¥
A (Beamforming) 5ol Ut AE tolHAEE tF $41 dH YA Fd H
OHE HEdt AE NIHEE FolE JlEolH.
oA A2 tE dolEE FAlol Afsted Az#e dPEFE F/HA7IA €
029 dolHE AT + Y& ALol. W FHL TF Gl Ad 4
o] e 7}=xE 78t} 2159 SINR(Signal to Interference plus Noise Ratio)
g F7M71E 7lEolt.

[104] DCI ERE Gdo] AAE A4 2o F4 80 (depend on). TEE AA

OH
:L
O{N
rir
ofN
oy
el
2
o)

A AAY A4 T gt U PEE FE(Reference) DCI ETRo] U
g MAFE AF REE o3 Zo] 10719 A Z=E s F U
AERE 1 gd gHY A
AEFEE 2 FAl Tho]|HAE
AERE 3 golojrt 1 MR Z A$o= /F = (open-loop) ZEF 7|
Bk X2 A9, rank 7t 1 Q) ASole $41 tolHAE
AERE 4: HFI(closed-loop) ZEE 7|¥F Tg|FY
AETE 5 ASRE 4 HAY FAEA(multi-user) MIMO
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AFEE 6 BY dolo] Ao AW E5F A9 HTE m=R
7 =

= 7: b golo] AETe AYse nEH) suex g T

A~
A%

td

9 (release 8)

AERE 8 FHu 2 /Y #oloitA] Adste ZER J|elx] &L =
229 (release 9)

AERE 9 Ho 8 /Y Holo7AR] AdEs ZEH NtekA] @2 T
239 (release 10)

cAERE 100 Hol 8 9 #HololAA At ZEL] FHEkx] &

g3y , COMP €% (release 11)

[105] 1.2.3 PDCCH A%
[106] 71X =S @A A$stadE DCI o wel PDCCH & AAsEa, Ao
A Bl CRC(Cyclic Redundancy Check)E £<Ith. CRC ol PDCCH ¢} Z:++2}(owner)
U 8% wal afd AEA(AE £, RNTI(Radio Network Temporary
Identifier))7} vpaZ €. £ @&g g PDCCH 2hd @ w3 4%
(S E0o], C-RNTI(Cell-RNTI))7} CRC o vi27= = ot EE #HolA HA]
g 9% PDCCH & w0l AA] AEA(AE E°], P-RNTI(Paging-RNTD))7}
CRC ol wi27d F g, A2" AR, gL FAHLE A2" AR 25
(system information block, SIB)E 9% PDCCH 2H Al HE AHA(AE &
o], SI-RNTI(system information RNTI))7} CRC ol wt=73d = uof. ©@ee] AHH
A2 BB Afo Ui $HA WE AMx SEE AAET] Y5t RA-
RNTI(random access-RNTI)7} CRC el vt27E & U,
[107] o]o}, 71A=L (RC 7} #7Hd AAHRE AHd IF< T
t o] Bl (coded data)E AJAFTH. oju, NCS #@j¥eo] M I=& HoER AE =
S #3884 ok, 71X =F& PDCCH TR &98 CCE JE il we d$E
)% (rate matching)& 33, R H HolelE Wzt Hx HdESEE A
g, olu), MCS Bl e WHE MEE AT & Y. due) PDCCH & +
Adete Wz ABEL CCE I ddol 1, 2, 4, 8 T stud & Ut o} F, 7]
x=

AEES E < P24 WP (CCE to RE mapping)$Ht.

lo
o,
o
£
-z
folr
ot
i
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[108] 1.2.4 E&J= )39 (BS: Blind Decoding)
A=

[109] &h}e] MEze oA 29 PCCH 7} A¥E F Ad. =, 39

Auzaoel Aojdde dez o - Vel Axe Bre) o 2 FHET.

A7 A, Newrz kA MR T Ao] 49 Yol & (CE o MFE ov|d,
Boe o) AEzgeluit 240 P)CCH £¢ RUEGHT. o714, ZUEo]
& o] U B EE PDCCH £l whel PDCCH £9 2249 HAP & A =Edh=
AL THT},

[110] MBI deld @FE Aojddeld 7|AFE wdeld HFste
PDCCH 7} ot dEA o] #E ARE A|FTSA gevh. 9L 7|AFozHEH

AEE AAREL FA18H7]) A 24l PDCCH 7F of= $1X]elA | CCE
g odoly DI TROE AFHER & F oz, ddd ABRZHY WA
PDCCH ¥} (candidate) &9 & EUEIRSt] Aol PDCCH & #H=H. )&
B2eol=e gaygBD)ole k. EAE tlmde ©Eo] (RC FEol Al &
2 2AE2H(UE ID)E o wh27) (De-Masking) A%
PDCCH 7} A}Al9] Ao djAR] o7 2
[111] A E=(active mode)ollA] ©EHL Z}Alo
sl w) MBEZH U PDCCH & EUEHrh. DRX
o] RUHZ T A Aok (wake up) ZYEE F3Ho] FstE AR I YA
PDCCH £ 2 Y E Y3t} PDCCH o) BUEH o] FadE= AEXH Y-S non-DRX A E
Z#olet gt
[112] @22 2o A A$E = PDCCH & F4187]) Y314 E non-DRX A BT
g AGAel EAlske BE CCE o sl 2=de H23e FPsior I
gz ojW PDCCH ¥ o] A4"x E2r22, o] non-DRX MBI Y HellA
dzygo] Aud wiztx 7bet CCE I #'8= PDCCHE =5
fo s}, WS Al 9% PDCCH7F E 7H9) CCE & Alg3ex 227
wjFo] PDCCH o 2= tlzgo] A3 wi7ztA] 7Mseh EE B I dd=

o
o
8
to
Ju
i
k)
i
P,L
£
2
oft

-~

[113] LTE Al=RdAME 929 EadE dagds A A 0] 2(SS:
Search Space) 7NE& Aozt AMA dHolxaes dde]l EYE s A
PDCCH 1 M EZ <ousty, z} PDCCH E9o wa} Aol A7|E 712 F U,

17



10

15

20

25

WO 2014/104799 PCT/KR2013/012280
HAx 2do)aE B& AR 2 0] 2(CSS: Common Search Space)9t @@ 54 A

%) 29 o] ~(USS: UE-specific/Dedicated Search Space)® TA4E & Aot

[114] 3§ A &so]ze] 7¢, BE o] F& Ax 2vo]xe F7]d
gl & & gloy, 9T B Mx adolxEy Z divit AEHeR HAHE
2 oty wakd, 92e PICH & tlz9sly] A8 g EA AR 2dols R
28 M 2¥olAs EE RUEHFsor 59, wabr sube] MEZH PN F
o) 44 Mo BEle dzg@BD)E #3EA Btk drlde Aol (RC (A&
o], C-RNTI, P-RNTI, SI-RNTI, RA-RNTD)o| we} #8st= 2= HaE92 X
eA e

[115] A% zdojx9 Aoz Qdtd, 7AFL Fol HEZHY WA

BreelE A% & YE ol FHL Hxser] date v 54 =9
(hopping) AlA2z7 B 54 MX 2wz Az Ao H8d 5 AT
[116] ¥ 4 &= 38§ AX 2¥ol29} &2 54 MX &do]xe] 37§ HEH
o}
[117] [X 4]
Number of CCEs Number of candidates Number of candidates
PDCCH format (n) in common secarch space  in dedicated search space
0 | — 6
I 2 — 6
2 4 4 2
3 8 2 2
[118] Zelols CzPe AEsE A5 we awe Ris Fes) A,
gare geoly RE DO Edel HE AXE FAo FHsA et FAHLE,

gute ghak 22 X AdolzoA B4 DCI R 0 # 1A o g MAE 5
gtk ojw), DCI £ 0 & 1A & 593 A7|E 7HAY, @2& PDCCH o X3
DCI =9 0 I 1A & TRt Algs= Z82(flag for format 0/format 1A
differentiation)& o] &3] DCI £RE T2 4 Advt. =, dEo] ICI A
03 DCI £ 1A 99 oh& DCI E®o] 279 & e, 2 del= DI 2R 1,
1B, 27} QUtt.
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[119] &8 AjA] zsoj&ollA @2 DI £ 1A & 1IC & AXT 5 Ao, =
¢ DEE DI R 3 EE AE AXGES AAE 5 don, DCI £% 3% 3A
= DCT =R 0 2 1A ¢ sde 4718 7Y, d2Ee @2 54 Eat ohd
o2 2zt ojstel 23 W8 (RCE o] &3t DCI TRE FEE & vk
[120] AR 2solx S = Ag apa Lell248 o e ppooy 20 4=
Juﬂﬂ‘kﬁ]*ﬂﬂ*Jme7ﬂiWEnﬂﬂﬂeC%L.qoﬂ T8}
19 o3 248E = Aot
[121] [582) 1]

LAY, +m)ymod| Ney /L Jf+i

[122] o714, MY & MA Adoliois Uy g CCE M3 &g L o
mE POOCH £R59 A5EE vepyey, m=0- M7 -lojry  ix 2} ppcoy Fn
A AR CCE B ARste aeazy (=0 Lolopg F=[n/2]om ny
T Zed WelA €% 928 vER.

[123] &3t wviep Zo], &

oj2 W F& AMA Apolx
(CSHE {4, 8Y9) Rg #WE 2= PICCH B8 AYsta, 9% B4 Ax 250
2US9)E {1, 2, 4, 819 A el¥L 7t PICCHES A YF}h. & 5+ @l
olate] EUE Y EE PDCCH R E Ye.

[124] [x 5]

search space S¢% Number of PDCS:'J
Type | Aggregation level L Size [in CCEs] candidates Af™
‘ i 3 5
specific 4 8 >
8 16 2
; 4 16 4
. Common 3 16 :

[125] 2] 1 & Zx88, 4 Ax 2do)x9 AL 2 79 A 4, L=4
2 [=g o the} v 0oz MAET, W, 1 AR Lo W 9y EF Ax

= 5314 29 go] AP,

[>
K
o)
Iy
o
o,
o
o

[126] [Z3H2] 2]

Y, =(4-Y,_,)modD
19
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[127] o714, Ya=mm*0olny, Mo RNTT gh& vbebulch, mgh, 4=39827o]
1, D=65537 o]},

[128] 1.3 #ZAIZ(RS: Reference Signal)
[120] olstelHE 2 wye] AAGSAN AED & Q= FRABZ A
gt

[130] = 72 ® @ ANGdSdqA A" F = 4 B
Cell specific Reference Signal)7} €3 ¥ ABZ e dd& YeEdE THO
o}

[131] = 7o)ME Al2®A 4] SeHtE Adste Aol (RSY 7 Fx&

X

o
e
BN
2
folr
()
=~
w

SEEL DERISE RS EREES IR TR E R EEC O R R
£ Qe EEdA A5AT.

[132] FAdoz RS AlAx nMe 22 o gy TE p2 98 Tz

(p)

a
NBERA ASHE 2x ¥ bl

£
o the 34 3¢ we WP AT,
[133] [584 3]

>

& (complex-valued modulation symbols)

[134] 7)A], nolls FA4 Zd ] €% HZoly 1 47 €% W OFDM A
|

k = 6m+(v+ vy Jmod 6

. {o,zvg;b -3 if pefo,l}

1 if pef2,3}
m=01,.,2-Npy -1
m'=m+Npa*Pl — Npy

[136] 1714, ki Fubdyl Qddxolm Npe*Plie, NREO) A4 wiz mdH, 7}

Z sFHa HIgE A (configuration)= HEPAT. W v R vgins A2 o

20

X
=

A
(o]

T~

=
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RSES 3l T4 Zdd Ul 95 Aotk vE e 4384 59 o] o]z
o},

[137] [&8H4) 5]

0 if p=0and/=0
3 if p=0and/ =0
v=<3 if p=land/=0
0 if p=land/#0
3(n, mod 2) itp=2
3+3(nymod2) if p=3

[138] A-5AF Fo+ o] vpint B3 Zo] 28 AZ A 2%} (physical
layer cell identity) Nfg'ell wha} t}& 4=8t2) 6o Folxt),
[139] [4°3}4] 6]
Ve = Vo2 mod 6

[140] UE:= CRSE ol-8ated (SIE 24T & oM, (RSE o] &3} (RSE F s}
E ARzl PISCHE B8 $48 31393 dlojg 458 gagd & o).
S, eNBt EE RBOIA Zt RB Wl dAE 94Xl (RSE #E3n UBE A7) (RSE

d F4& £33 el PDSCHE HE8Ah. A8 Eo], UEE CRS RE
oA g ANEE AT, UEE CRS RE o] L1x] 9} PDSCHo] %453 RE™
G R
T U,
[141] o]¢} Zo], (RSE 7]Wro. 2 PDSCH 4137} HAEHE Z 9o, eNB= ZE RBO
dalA (RSE Hgslol StoE 2Wad RS LS =r} RAsA Yok, ol B
AME A8zl sk} 3GPP LTE-A Al&®oAE (RS ¢]o] UE-E54 RS(o)s}, UE-
RS) 2 AEAENFR FZAE(CSI-RS: Channel State Information Reference
SignaD)& F712 Boett. E-RSE EBExZ 98 A}&53, CSI-RSE Y Abg)
HAEE #5387 (derive) Y3l Al& "},
[142] UERS % CRSE ExE 98 Al89EZ 859 Zdox x4 RSeln
T U™k, &, UE-RSE DMRS(DeModulation Reference Signal)e] UdFog & 2
oh. EF, CSIRS 2 (RS= AlE 54 & Ad FAo) ALHE2 £590] &0
Me Ad dH SA-E RSEn & £ U,

=

82 & WY HAAAENA AlgE F & CSI-RS7F StElY £ E 9 )

nE
¥
el

£ o
ot
R
it
o
oo
ol
R
]
]
w2
(@)
o)
N
N
=
of
it
=
ley)]
il
Jr
o,
lav]
[}
w2
[P)]
o)
>
fof
i
o
i
e

—

il

[
=

—
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ol whel AE MEIddse) B dehis EWol

[144] CSI-RSE Bz EFo] ofet 74 Ade dvf A& 9is) 3PP LIE-A A
28| =9 Fay 3 HzAFo|th, 3GPP LTE-A A|2¥2 CSI-RS A%S 93l
B0l CSI-RS AAHEL AHosta g}, CSI-RS Aol FARE AERIHYENA

5 CSI-RS AlA2 r, (mE G TE p e Iz AZE2A AMEHE B2 B2
ABE af) o] T F3k2) 7] whel WgEn)

[145] [538H4) 7]

[146] <71 W, k, [ T 84 8 s Foixitt,
10 [147] [53H4 8]
(-0 forpe {l 5,16}, normal cyclic prefix

-6 forpe {l 7,18§, normal cyclic prefix
-1 forpe {1 9,20, normal cyclic prefix

)
k=k+12m+]
~0 for pe{15,16}

-3 forpe {1 7,184, extended cyclic prefix

-7 forpe {2 1,22}; normal cyclic prefix
,extended cyclic prefix

-6 forpe {1 9,20}, extended cyclic prefix

—9 forpe {2 1,22}, extended cyclic prefix

" CSlreference signal configurations 0 - 19, normal cyclic prefix
I =1'+{2]" CSlreference signal configurations 20 - 31, normal cyclic prefix
" CSlreference signal configurations 0 - 27, extended cyclic prefix
1 pe{l517,1921)
e {(— 1) pe1618,2022)
["=0,

m=0,1,..,Ngs -1

max, DL DL
mv=m+[Nm _NRBJ

2

[148] 714 k', 1') 2 ng 4} B2 H(necessary) £HES At (P R &F
cPol sl Ztzt X 6 2 E 7o) 93 Foldd. F ® 6 2 ¥ 79 CSI RS AAE
2 RB 4 WollA 2zt otejut XE9 (CSI-RS7F A-f3tE REES YAE Vet

15 [149] [& 6]

| CSI reference signal | Number of CSI reference signals configured |

22
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configuration lor 2 4 8
(k1) | ngmod2 | (k1) | mymod2 | (K',1) | n mod2
FS1 0 (9,5) |0 (9,5) |0 (9,5) |0
and 1 (11,2) |1 (11,2) | 1 (11,2) | 1
B ©2 |1 @2 |1 ©2 |1
3 (7,2) {1 (7,2) |1 (7,2) |1
4 (9,5) |1 (9,5) |1 (9,5) |1
5 (8,5 |0 (8,5) |0
6 (10,2) |1 (10,2) | 1
7 (8,2) |1 (8,2) |1
8 (6,2) |1 (6,2) |1
9 (8,5) |1 (8,5) |1
10 (3,5 {0
11 (2,5) |0
12 (5,2) |1
13 (4,2) |1
14 (3,2) |1
15 (2,2) |1
16 (1,2) |1
17 (0,2) |1
18 (3,5) |1
19 (2,5) |1
FS2 20 (11, |1 (11,1) | 1 11,1 1
only |21 (9,1) |1 (9,1 |1 (9,1 |1
22 (7,1 |1 (7,1) |1 (7,10 |1
23 (10,1 |1 (10,1) |1
24 (8,1) |1 8,1 |1
25 6,1) |1 (6,1) {1
26 (5,1) |1
27 (4,1) |1
28 3,1 |1
29 2,1 |1
30 1,1) |1
31 (0,1) |1
[150] [ 7]
CSI reference | Number of CSI reference signals configured

23
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signal lor 2 4 8
configuration
(k' 1) n,mod2 | (k',/') | n,mod2 (k1) n, mod2

FS1 and | 0 (11,4 [0 (11,4) |0 (11,4) 0
FS2 1 (9,4) 0 9,4) |0 (9,4) 0

2 (10,4) (1 (10,4) |1 (10,4) 1

3 (9,4) 1 9,4 |1 (9,4) 1

4 (5,4) 0 (5,4) |0

5 (3,4) 0 (3,4) |0

6 (4,4) 1 (4,4) 1

7 (3,4) 1 (3,4 |1

8 (8,4) 0

9 (6,4) 0

10 (2,4) 0

11 (0,4) 0

12 (7.4) 1

13 (6,4) 1

14 (1,4) 1

15 (0,4) 1
FSZ only | 16 aLn |1 aLn |1 aL,D

17 (10,1) |1 (10,1) |1 (10,1) 1

18 (9,1) 1 9,1 |1 9.1 1

19 (5,1) 1 (5,1) |1

20 (4,1 1 4,10 |1

21 (3,1) 1 3,1 |1

22 (8,1) 1

23 (7,1 1

24 (6,1) 1

25 2,1 1

26 (1,1 1

27 (0,1) 1

A9

O

[151] = 8(a): ¥ 69 CSI-RS FAE Z 2719 CSI-RS EEEo] 93 CSI-RS &
%o o]4 7Fs& 207FA CSI-RS T4 0~195 e RHola, = 8(b)E E 69
CSI-RS TARE % 4719 CSI-RS EEEC &) o]§ 7}5d 107kA] CSI-RS +4
0~92 el HolH, = 8(c)= E 69 CSI-RS 74 5 8709 CSI-RS ZEE] 9
8 o]-& 7153 57FA] CSI-RS T4 0~45 ZAI%H Aojrt.

24
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[152] of7]A] CSI-RS EE+ CSI-RS AES Y] AAA o™ TEE 9u|dr}.

d& g0}, 382 8olA EHY TE 15-227} CSI-RS T Eo) siwatc}l, CSI-RS X
EQ Jlsrel wa} CSI-RS FAdo] @akxlm & (SI-RS 74 ¥art Edsictn &g
gt CSI-RS A¥& A3l 749 Lelv £EY /57 gh2d o & CSI-RS FA o)
A},

[153] & CSI-RS& " MEZHYrit AFHES AR RS g t+9 A
B gEd #MFEe AF A FIvY ASEHES dAAY. gabs, CSI-RS
TS B 6 32 B 7o ©E Ad BES 4 oA CSI-RS7F A3l REEY ¢
AR obYel CSI-RS7F AAE e MRZH Yo wae gebict,

[154] =%, X 6 & & 7904 CSI-RS +4 WHE7l 5ttt stoels CSI-RS
AEE A MBEzgdo] tpaw (SIRS FAE g2ty 2 4+ 9t} d8 =
CSI-RS HF F71(Tesizs)7F HH2AY 4 F4 Z@d ol Al CSI-RS Aol 7AW
A2 EZH Y (Acgirs)©) TFEH CSI-RS FAo] tt2oa 8 ¢ .

[155] ol&tellAE (1) & 6 =& & 79 CSI-RS 74 W57} Hojd CSI-RS +4 1

(2) ¥ 6 &= X 79 CSI-RS F+4 W3, CSI-RS XEQ 7 /== (SI-RS7}T T
Ae Au e wel gdetA s (SI-RS TFAE FESY] 9std, Txre AL

CSI-RS A+¥ F4J(CSI-RS resource configuration)ol&til Atk Hx}e] MAAL
CSI-RS 74 E& CSI-RS #”olgla® A g},

[156] eNB= UESl Al CSI-RS 29l 74& &el& wf CSIRSEY HAES A AHgH
= ¢EHY E£E i, CSI-RS o€, CSI-RS MBEZ#HY F4(CSI-RS subframe
configuration) Iesigs, CSI WE=WS 91§ =z PDSCH A% Ao #s UE 7H4
(UE assumption on reference PDSCH transmitted power for CSI feedback) £, A=
9] CSI-RS 74 B2E, AZ 9] CSI-RS MBEZY T4 Fo| B3 ARE &
H &= F U,

[157] CSI-RS MEZ &) T4 AdXx [ CSI-RSE S &4 (occurrence)ol] o
g e A F7] Lsrs R AEZHY SZA AcipsD EAHEE FRol),
e F 82 Tosirs B Acsirs®] W2 CSI-RS MBI FA QXA frgpeD oA
gk Zloltt.

[158] [% 8]

CSI-RS periodicity TCSI-RS | CSI-RS subframe offset ACSI-RS
CSI-RS-SubframeConfig ICSI-RS
(subframes) (subframes)
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0-4 5 ICSI-RS

5-14 10 _ ICSI-RS - 5
15 - 34 20 [CSI-RS - 16
35 - 74 40 ICSI-RS - 35
75 - 154 80 ICSI-RS - 75

[159] the $3hal 98 wrEstE MBI YEC] CSI-RSE Edste ABZedE

: (lonf +|_”s/2J“ACSI—Rs )mOd Tesi-rs =0
[161] 3GPP LTE-A Al2® o]Zo) Aolg Af R=(dE €, A% EE 9 52
a2 9 AEo] AYHE A& )2 AAY B CSI-RSE ol&dto] Al SAL
493t 1 UB-RSS o] &3l PDSCHE H5¥ 4 Ut
[162] = 9= E wdo] AAdSelA A48 ¢ A& B-54 Fx A3 (E-RS)0|
2ug ARy 98 Jehns £,
[163] = 92 Iz, A7 AZddS F+ (PE ZE AT I3 HEZ
A9 AYEE 4 W REE F UERS) I8l A==
[164] UE-RSE PDSCH 4139 AEg 3 L= <ty LE(S
7, p=83%& p=1738,..., 0+6 (714, vE A7) PDSCHY AEE A3 A3H
Folole] M)z D 4 k. UE-RSE PDSCH A&o] #i% <telv XES d#
$jm =81, PDSCH A& EZ(demodulation)E YA FaEF(valid) FHE
Aot}
[165] UR-RS:= &% PDSCH A1&37F ®W3 € RBE JolAwt dFdy. &, E-RSE
PDSCHY] &4 39 AR o AnZadnitt ASHES d4"E RS 29,
PDSCHZF 2~AZ™ 8 AB oA PDSCH7} #EE RB(E)NAM AFHES HA
dc}, L3, UB-RSE PDSCHY olole) 7i5eh ARl RE AHY XE(S)=
=3 A$EE= (RSS =ZEl, PDSCHY doloj(E)ell #7 tgste AU EE(S)
o 2 A4, wA E-RSE AH&8d, CRSH Hl3) RS eHs|=rt 2
28 F Ao
[166] 3GPP LTE-A AlZ2=#lo] 4] UE-RSE PRB 4ollA AJd™. = 9
7 p=8F& p=178,..., v+ thal, slF PDSCH HES sl L(assign)®

rr
& M
i
o
2
>
roh
pa
S
v

rtr

26
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FAF-Eo) AUz nmE 2 PRBIIA, UBRS AlAZ r(m)9) %o} e 53

(p)
2] 100] wet MEIZdels Ea Wz Ars %o wang

[167] [+8H4] 10]
a) =w,(I") r(3-I'"NE&PL L 3. p o m')
5 [168] 71H w(i), 1', m'e B F34 119 o] Folxith
[169] [+54] 11]

1w, (0) (m'+nyp)mod2 =0
y() = W,(3—1) (m+npes)mod2 =1
k=5m+N:Pnpes + k'

F pef{781113}
k=
0 pe{9,101214}

I'mod2+2 if in a specialsubframewith configuration 3,4, or 8 (see Table 2)
I=<I'mod2+2+ 3]_1'/ ZJ if in a specialsubframewith configuration 1,2, 6, or 7 (see Table2)
I'mod2+5 if notin a specialsubframe

0,1,2,3 if n,mod2 =0andin a specialsubframewith configuration1, 2, 6, or 7 (see Table 2)

['=<0,1 if n, mod2 = 0and not in specialsubframewith configuration1, 2, 6, or 7 (see Table 2)
2,3 if n, mod2 = land not in specialsubframewith configuration 1, 2, 6, or 7 (see Table 2)
m'=0,1,2

[170] 1714 A7 P2 Ao AA= PO ge g go) wep =ojun
[171] [% 9]

Antenna port p [WP(O) w,() w,(2) W,,(3)]
7 [+1 +1 +1 +1]
3 [+1 -1 +1 -]
9 [+1 +1 +1 +1]
10 [+1 -1 +1 1]
11 [+1 +1 -1 -]
12 -1 -1 +1 +1]
13 1 -1 -1 +1]
14 141 +1 -]

10
[172] <Yt £E p € {7,8,..., 046}o] &) UERS AA2 r(me the £3Hy
129} Zo] Hodt,

[173]  [s3t2] 12]
27
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0,1,..,.12NgF*P —1  normal cyclic prefix

1 1
r(m)=—=(1-2-cCm))+ j—=(1-2-c2m+1)), m=
V2 ( ) V2 ( ) 01,..,.16 NgE*PY —1  extended cyclic prefix

[174] ()& A9 9 (pseudo-random) A|B2EA, Dol-31 FE=(Gold) Al A2
Aol Ao Aol Ml EF ANDE o (A71M n=0,1,..., My-1)= e &
sha] 13¢] o8 Ao},
[175]  [#34] 13]
c(n)=(x1(n+NC)+x2(n+NC))mod2
x,(n+31) = (x,(n+3) + x,(n))mod 2
x2(n+31)=(xz(n+3)+x2(n+2)+x2(n+1)+x2(n))mod2
[176] 714 A=16000]13 R AA m-AlB2E x(0)=1, x(n)=0, 1,2, ... 3002
Z718 55 F owA p-ARat A7) AR29 Heo mE gy
G = 3 52(0)2' o] )8 E A (denote) BT},
[177] 74 1300 ()Y AEE AF Fof-9JA AA2 447 2 Arzy)
Aol AlZtell At 8k 140 whet ¢, 02 275"
[178] [3H4] 14]
Coie = (g 12J+1)- NG +1).216 4 g
[179] A71M, nxp® ghe 22 E4E= gow ool oty XE 7 e84
o) PDSCH Aol thall mcpi PDSCH 43 A8d DI T9 28 £& oo o8] =
o7t DCI £ 2BE UE-RSE Z&= ey LEZ Ao 27§71X) o] 45 PDSCH
S A% A4 WA (resource assignment)S 8 DCI Twolw DOl E£o 2= UE-
RSE 2 ¢HlY LEE A4 87744 o] &3t PDSCHE 98+ 49 A (resource
assignment )& ¢t DCI E=io|c},
[180] 3t 1078 F84 1ol & 4 2%o] UE-RSE PDSCHO] o]0} (S )
Zt7t Esks AHY TE(E)S B3 AT, = 52 101‘?—51 T84 140
A3t UE-RS EEQ] 7| PDSCHY A% A3 wlalgte & 5 9ot a3 o
ofe) A7k 1 e 29 ZA9ols RB 48 E 12719 RES o] UE-RS ddol Al&50
Holele] 7t 28T e Afol= RBAEE 247019 RES0] UE-RS Ao Alg
o, EF UE 32 Aol @A) RB #ollA UE-RSel o8} H4® RE(Z. UE-RS
RE)E 9] 9X& UE-RS XEWZ ZYsju},
[181] A= 574 MEzedeld 54 UBS 93 PDSCH7} #2E RBol A= DIMRS RE
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o e Yt Ut Y MEZg Yo A2 the B/ @99 RBEUA =
AEHE dolol9 Jidd wel sy RBES £33 DIRS REY 4= gata %=
NT}.

281 (DAS: Distributed Antenna System)

= 7171Z(M2M: Machine-to-Machine) F41¢] =93}
¥2 HolE HE 8§FE oFstE AvEEZ 9 HE" P59 gddt tupo] A
TN oz Ay o dolg a7Fo] ule wz A =s18t: gt
= HeolH 7% THEA7I A8 54l e o Be I gide 58
2 AREet7] A% AMelo] AF(CA: Carrier Aggregation) 7]%&, 91z &A
(cognitive radio communication) 71%& 53 F-FE F34 YojA dvolg Lzo
o7l fsl o AdHY JE, OF A=F JY e o7 2Asn Qo).
[185] 53, FA A2 AbgaL FHe] A& 4 d= HEHAP: Access
Point)9] ME7} M Fotxle BFoz Hsstn v}, olejsh AP = AE8 n}
°|Z% AP(Cellular Macro AP)¥W olel ojolubo] AP(WiFi AP), e W&
AP(Cellular Femto AP), &% 93 AP(Cellular Pico AP) S o] &3t} ol
Al 22 AMEAE 2 o8 AP 7} sue] A o] 2807 A8 Ala" A
Al A HolE AgFo]l F7kstm Ak, &% SEw @l olyd AP = 97
741 S =(RRH: Remote Radio Head) %%, DAS(Distributed Antenna System)®] oF
Hu :=Z=(Antenna Node) 53 22 % 71530,

[186] = 10 & & 2o AAjdEolA FAHLD § glE DSA 9o Yl vehye
Edo|t,

[187] DAS Al2®-& 71X =(BS: Base Station)9] QFe|U}So] 4 Zoko] 27 9]
= TP A A|=EI(CAS: Centralized Antenna System) A]2Elzt wha] A ]
O Aol A e AHUES GY A ZNAM BEste AJ2HL 9n
@tk DAS & o8 <tEY =7} sy Ag FATTE Hoja] AEd /waad
= TEEH.

[188] =719] DAS 9 =& S9XFE Avslr] 93 <devs o dxso g
BB A (repetition) 3t &ERTh. I, DAS & 7]AZ QtEHL}Eo] SAlq) o

g dole] 2E%(data stream)S $FA8AY g @ T oje] wWol Alex=
29

r

ot
>

i) Lo

rir
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A ¢ ks FolA UF 9 MIMOMultiple Input Multiple Qutput) A]2~El0
2 B 5 vk, Eg, MIMO Al2¥"e 5 ~#1EZ 78 (spectral efficiency) &
A kA T QFANE BEA7]7] 9% FEHQ 9@ AAET g
=
[189] MIMO Al=®1e] #XellA], DAS &= CAS ®th AFE-x}9l obE|L}zEe] Ag)r} =
oFFOomA A HE & HYEE, W AT GHUY AuE 2 140

2 A% 5 AL, 4 Yol AR A9 Yo A¥os 7Y F

[190] = 10 & #=zsd, DAS & 71XF3 Zo d24® dEHY w=(ag,
cluster, etc. )22 FTAHEY. <HY =t X ZH §/FHM02 AAF 9
o sl o]t AHUES ¥} 5 9t gut
Qe dHUEL A Sk tEluzte Ay} 4
A (spot)ell &8 e EHE AYd, Y == ggo] A&

Y3 L AR A J1E DAS NEBoIAE dEY =g Stebsh BYUA
S

Jus)
)
lo
fr
rot
rO
__VE,
T

o
k)
©
=
b
X
18
1%
al (o IP[[:I
fr
.
rlo

[191] = 112 & &) AAlo)Eo]A ALgd = & DSA o 71x= 3d9] 7)

[192] = 11(a)E 7I& RAN 72E Yelit. & 11(a) S Fxsd, 7|29 A4S
B AlA'2 shue] 71X (BIS)o] Al NS ME](sector)E BEE T, z+Ze] 7

AFe AR WES F8) BC/RNC o AR},

[193] %= 11(b)= DSA % BIS EHE ¥3els 22 4 RAN 722 g, &
11(b)E #F=3tH, DAS oAM= Z+ <ty == (AN: Antenna Node)9} 97 ==
A=EE T3 & 5 QUTHBTS hotel). o2 Qs 7|X 2L AX8 B3} A=
of gk &g Eolx, 7AF e #x L BYE & Zo)H HA & $ 9
= EF g o] AXNFgozN wE &3F(backhaul
capacity)E& ZA FS7HAE & Yo},

[194] 2 2w A S e BIS 3d 7id 5 o459 gy w==(AN)

A
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[195] &= 12 & & 289 dAdEoA ALgE F e 2249 Fu5 gdo
& YehdE Edo|t},

[196] = 12 = 2249 /MdS Yedd. &, dgod 7]&9 LIE A &8
TE8HE FHF o] old £& F4 FHFE e Uldo) ¥e Aay gid
= AAste 283 AL 4T F AT £F, 7)EY Ay gde Sa4
= Al AR e Ao AEE stez JjEA A AR E xYsta

Soiststs b
ol8] HFo] o]Fold F Y&E AuF}. wetr, I < (LAA: Local
Area Access)olgte 7ide Bt} L& X 9o X3 =A< o] % (low-to-medium
mobility) @&Eo] thielw, ez 7]x = Alo]e] At 71& km w9l AR
o 2H2 100m @] & dEgo] g Ao},

[197] wekA ol2jdh AEM e Lo 72T Atolo Aglr} Holx|m, 1uFo
S AR Sl wet oot 2 Y 548 AT 5 gl
[198] (1) A4 @A (Delay spread): 7]1A|=3} @t Apolo] Awls} golo]
et A5 A do] Fold 4 U},

[199] (2) M B7Hejo] 7+4(Subcarrier spacing): LTE 9} A3+ OFDM 7]ube] =
dde 488 3%, €349 Fu5 ddo] 37 WEo] 7|£9 15k, Ry} S
Moz & gez 449 £ U,

[200] (3) =&2] Fu<(Doppler’ s frequency): TF3} AL A} &35ty wf&
ol #U £ dHe AqFH dAdnyg & £Z8 Fugrt YEhy] i)

‘&3 Al 7H(coherent time)o] FHH o2 gold & Q).

[201] 2.2 2% g A BY 2 =2 2¥Ey

[202] LTE/LTE-A Al2R1E AHdl 228 FI4E 7voz T&H A48 A0S
7oz RS = 9 ARG HASAG. RS B B8 dwe TA i

g & glon, £4 tolHe 28 @ + Ao UMD LIE A~

T 26Hz, ©EY olF 500km/h & 7Hddt= A¢ HAd =E8 FaF(fnsE
950Hz, °F 1000Hz 7} @ T},

[203] dwtHoz BF A FHo Z8 Fo5s2RH o 5002 AL 5 ),
mebA LTE Al='lel A= g =84 159 28 #AA2lo] A Y3},

[204] [573+4] 15]

—
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T, =—=0.5ms

2fq
[205] 3t 15 = & AlzF dlo] Ho) 2 7|9 RS 7+ Wege ouar. =
LIE Al&"olMEs oleigt RS HS FAFozH, wwe Hy olEszol

4

500km/h °]&t7tx] BE o]F FFA AMd FHo] st

[206] z2iu}, 1€ A&e o]FFAlo] MulAHE 3GHz ©8H7} ofd 224 GHz
o A FHFE e 2250 QoM E FHo R AL BEUE e £ E
o ForE BEAT. dg B9, T4 FI5I 47 2GH, 2 20GHz o)1, whz
o ols& =t FUEA 0km/h Fa AT W), Ho) EZe) F4s goyg g
of Axtd F Yo},

[207] 1) Fc=2GHz, UE speed(v)=30km/h — f, =Zx f, = 55.6Hz
[208] 2) Fc=20GHz, UE speed(v)=30km/h — f, =§>< f. = 556Hz
[209] olwf, c=3x10°02 FY3}1, fc = 4 ZyL= UEIY, vE g9

v
1% SEE UYL, &, $U% $E9 o]FULY F9E U] FAL 4
e Fo5 dge) Fugo) golxw, BLL o pe =¥y Zuss A9
shl Bk

g 2FEdd wisty EAo] A¥H B sjHe Hes 2 ATH., ¥ty ow
AT Aol M e AdEY 24 (element)E FAE 9 A I} &olR Y] o),
TYY T B JHYUE FuE £ = WiAB g U (Massive antenna) -

Sl AHY WEY(narrow beamforming) #-&o] Kt} &0

oX,
o
\J
N
of

ok
£
o
ay
of

[211] =3 4 GHz e £& F4 Fu4z

qru 2 ZE &) LSy, 1Fs gde EyA =r1me A &

(Environment Loss) 9 &7} A2 &0 %Hgis_h:]—_ weld 7)Ee] e s )

€ (Multipath channel) % 4 2 53 vAlEo] Sojos HREC

FHAA AE A7 AdiFeg 37) W), L0S(Line Of Sight) X|Hj=lol

(dominant) #74o] &AL 4 k. F uF3 gdo EHA 7|2 24 P
27

9 ALY 71He HE3l7] g% o] RtEolAE Aot}

2
nc)
~~
w
O
o]
—t
o+
®
=
=3
o
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[212] ol%% Ho)
& Aol ohd B4 WPl T NEsh 24| W), EZey Afeae T 13
I ol 2AEY A7) WEE R = (sharp) FAro] LERY T}

(213] £ 13 & 2 9o AAdolx A8E = Jx dojed YETPA =Ee
2 EH] BXITE YgUE EdHo|t},

(214] = 13()E A3 Aol =EY 2MEAS Yea, HEse 23

f
o

S,

2
d

2
i Fo HA(AE S0, LIE A2" id)olMEs o2 £a07]9] Anubakol]

AT FAHER, gdo] Fiste A5 BT ARERS © 13(2)9 2ol

[215] = 138t 23Fd s =Ee ~dE4S Uit zuzs
HeEelr e @2 719 54 Bl A7 FANDE, dzo] $a84=

[217] = 1B(D)olA =AY =Ze 2¥Elde e Wy nzs =&
LHAEYY 5L o]&5d E 14 o o] AR BAo] st = LHEHY
of MA =& 2ZY=r}t obd gB o) 2R 9l o, Aol A
AE  FI4 Aof(Auto Frequency Control)/# <4 3t Ao](Adaptive
Frequency Control) 7]5& o] &8te & 14 9 Zo] HZE 2 T e AxEsy 7}

= e R
[218] =, AFC 715& B3lA A =28 F94542 4 7} oY 0’ (< fd)o=

[219] 2 2o AajeE2 oje} Zo] AW AY E4o] FgEE 24 37
A AHE&HS Aotk tul, AW AY 4o 2yigEs 37

® ool Au B4 Fos oY (8 o], 56Hz ol )4
33

ki
S
[ﬂ:
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