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(57) Abstract: A method for a user equipment transmitting/receiving signals to and from a base station in a wireless communication
system is disclosed in the present invention, which is specifically characterized by comprising the following steps: receiving from the
base station information related to a plurality of subframe sets; receiving from the base station information related to transmission
modes which correspond to each of the plurality of subframe sets; and transmitting/receiving the signals to and from the base station
based on the transmission mode that corresponds to a specific subframe set in a subframe that belongs to the specific subframe set
from the plurality of subframe sets.
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2 oage B4 54 A|l2"d @ Ao g, Boh A, F4 §4

AlZdlo A Al £ A
(3711

2 9ol AHE4d £ de FA A Ax"e d#EEAM 3GPP LTE (3rd
Generation Partnership Project Long Term Evolution; ©]3} "LTE"&} 3) F4
A2l ] Ao g Ayt

E 1 BA 3 A& dEEAM E-WIS B7EE NHEoR A
EHoltt, E-UNTS(Evolved Universal Mobile Telecommunications System) Al
71¥& UMTS(Universal Mobile Telecommunicatioﬁs System)ol 4] Z13}gF A|2AE10 2 A,
@A 3GPPAIAM 712 EFES AYE Atz o, dwrHo® E-WTSe
LTE(Long Term Evolution) AlZ®olgtm & 4% Qlth. WIS ¥ E-UNISS) 7%
Tt (technical specification)® AAlg W& ZZ  "3rd Generation
Partnership Project; Technical Specification Group Radio Access Network"$]
Release 7% Release 8& #&x% 4 o,

T 18 Fx3H, E-WISts @2 (User Equipment; UE)T} 7] (eNode B;
eNB, WIEHIA(E-UIRANY Fdol sl 97 WEYQAY dFh: 3E
Alo]E o] (Access Gateway: AG)E XTI, 7AFLE HEREAHAXE AHlx
gPALE Aua 2/EE fFUASE AMaE 98 9F dold =YL
FAlOl AEE F AT,

& ZAFoAE st olde o] EA@TH 4e 1.25, 2.5, 5, 10, 15,
20Mhz 59 HEE F FUE AR A dLAA Y B AT AE AHLE
Az, AR & 42 HE HBE JgI9FE AFTEE 432 F I
1A5L gy gEd g voly F5Ale Aojdth. 3% 3 (Downlink; DL)
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bolgl7} Ad4d ANH/FHd4 99, B33, do]g A7), HARQ(Hybrid Automatic
Repeat and reQuest) ¥#H AR FT& ¢EF9. =3, AIFH3(Uplink; UL)
golgel il 7|A=F2 4FHI 2AEE FRE W SdZolA AFstd &7
gdo] ARG = e ARY/FIg 99, BEs), dHoly 7], HARQ #¥ AR
S gEEd. JIAFNAE AR EE EE A EE ASS 9T
Aejdo]z=7t ALgE 4 vk, AL (Core Network; CN) AGY ©Ee] A&z}
TE 5% A% WEHZ =& 5o FAHE F Ut AGE EF9 dE=
T4 EE TA(Tracking Area) B2 ©29] o] 548 B},
M FA 71&E WDMAS 71wt 2 LTE7HA] ALso) gxwh, AlgAbs}
Ardate] aFel ldle N&How Zristn Aok, ®E, e T4 HE 7%

A% RS gons FF AL AN/ AdMAE A2e e A}
=

iy

a7Ec MEY v P&, Az heH Fu0, 54 A= FRs 0

g, BETEs AYY AeHols, Bue AW 39 48 Fol aTET,

O

(2o A4Ag Adr)
[7]&3 3]

(7163 $23H]
2 age) 9§ $4

gon, AFA & E T8 AFELS ol JAZREYH B @Yo &Is
T

obofl A T AXNE H A A A olE A& Aol

Al2'e] dH2A E-UNIS FTRE MFHoz A
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=9,
= 2E 3GPP 7 HEW 1HL 7)weR ¥ @2y E-UIRMN Abele) 4

=k}

AE|H o]~ TEEFH(Radio Interface Protocol)9] #A}HH(Control Plane) %
A&+ H (User Plane) 73§ WEUE EH.

T 32 3GPP A|&B) olgEHE EF ANEE ¥
3 A4 e Ags] A9 =9,

© 4% LR 2904 AHEEE 24 Tdde 7S qAlse =9,
t LIE Al&"dA] A18HE 3tgEa 74 ZHde #F2& dAsts

o

€2 o8 ¢y

1

2]

T

)

=
9,

T 62 LTE Al=®ldA AlREE AF¥Ha ARIHYY F2E EASE
=,

T 78 dutEd oF <EHV NG FA Al2Ee FAE.

E 82 £ wde] Ao wet A A dF R=E LT dE A

T 92 E o ago o AAdd mE T4 A BEF FHEE A S
2o AAEs 9t Fe]

AREE ANdEL B gy 7)&8 ERE0] 3PP Al*ﬂbﬂ 444 dsoln,

B ogANE LTE A2% 8 LTE-A A28e ALgstel 2 23y ANdE

g AAes 47 gelo] AFHE oW FA
H

2 HAAE FID ¥2E JEe=

(S

ARstAgE, ol oA =AM &
A"l e A8d F
AAjefol wis) AHepA|Rl, o]t dAEA B @9 AAlde H-FDD W4 Es
D WA= &oltAl MEH HgE 5 U,

E 2% 3PP A &YW AE VIWtez @ odd E-UTRAN Aleld] F4d
QlE)}Hlo)A X 2EZF(Radio Interface Protocol)®] Ao]H ™ (Control Plane) %
ALE253H (User  Plane) F&E& dele =dolv. AR T (User
Equipment; UE)¥ WEHA7 3& #EstZl AsiA ol &3t Alo] wirAE0)
ALHE B2E g, AEAEHE ofEAA AFTdA AALE dlolE,

*
k
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dAES Eg Y (Physical Channel)& o] {3t A
AZANA AR AHAS$  AMv]A(Information Transfer Service)E& A&},

EeAIT S AH A= AP EA (Mediun  Access  Control)  AlFTe
3

%) g (Transport  Channel)€ &3 dZ2HY U, A7) A$AdLS S
A HEA0] AFH EYAISF Aloldl diojEl7l o]ETrr. £ASy FAE9
= iU

EYAIS Alele EYAEE S8 dolgrt olFdd. AVl EYAEL Az
ToHTE FA O AHez  #E&sg. FAFHeER, EAES P IAA
OFDMA(Orthogonal Frequency Division Multiple Access) ®3lo=z2 WZFEE 1,
ks o)A SC-FDMA(Single Carrier Frequency Division Multiple Access)

aloz HEHY,
A2AF < ) A A & A o] Medium  Access Control; MAC) AFe
=2] A d(Logical Channel)S 3] A$AI59A FXHH A A (Radio Link Control;

RLC) Aol AMulaE Alsdo. A2AISS RC AFS A=A e dolg dAsg

Yty RLC AF9 7] MAC WH9 7 EEo03 F¥EE &
AT A2A52] PDCP(Packet Data.Convergence Protocol) AlF& Y ZFo] FL
EA Qe o]2oA IPvaL} IPv6t ZE IP AL &Mooz ALE] 93

=283 AAHRE 95 v 45 (Header Compression) 7]1%5< $8)gtc},

A3ATS H3HHol HX F4 AA|o(Radio Resource Control; RRC)
AZe AT Aot RRC AFE FA9 o)) (Radio Bearer; RB)Ee]
4% (Configuration), A% (Re-configuration) = 3jA|(Release)d} o
=Yg, AFAE £ EYANLEY AJE HIET. RBE GEH UEYI 1Y
deolg Ags s A2AZ o3 ATHe MH2E gudg. g s,
923 YEHI RRC AFE ME RRC dAAE Tt 9B YEHIY
RRC Al Atole]l RRC AZ(RRC Connected)o] A& S, 9@ RRC 44
48 (Connected Mode)oll A =, 28 2 A% RRC T2 AEl(Idle Node)ol
JA "ok, RRC AFY 9ol A& NAS(Non-Access Stratum) AFE A4

3

tlo

#e](Session Management)$t ©]&4 ¥ (Mobility Management) %9 7%
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71X = (eNB) & TAste v 4 1.25, 2.5, 5, 10, 15, 20Mhz T2
HEE F stHE HdFH o8 ddolA s e A AF AHEE AT,
ME OE A4S AR g8 dI9EE AFIES AHE & U,

HYEHIANA GdEE dolEE AF3te s AFAELE A" HRE
&3k BCH(Broadcast Channel), #o]®) ®A|XE A48} PCH(Paging Channel),
g3t EdEolit Ao} WAAE A4shs 3% SCH(Shared Channel) S0 YUch,
3 HENEE e BE MH|2Y EfY K Ao AAXY AHS 3 SCHE
3 =)

28 Asd £E g1, £= HE9 &3 MCHMulticast Channel)S E3] A4
% gtk #9, vdolA UENIZ dolBE AdsE 4¢ AEAEEE 27

Aol wAIRE Hd$8t= RACH(Random Access Channel), AMEA E#F o)y Ao
AR & HA48F= A% SCH(Shared Channel)”} ok, ALsde Ao 9o,
Ao wiFg=e= = A d(logical Channel)Z+ BCCH(Broadcast Control
Channel), PCCH(Paging Control Channel), CCCH(Common Control Channel),
MCCH(Multicast Control Channel), MTCH(Multicast Traffic Channel) Fo] ¢t}.

= 3& 3GPP AJ&H) o]&EHE £ AMEE 2 oS ol&F dury
A5 HAE HE HdEsh7] Ad EHo|H. |

gge Aol AXAY Azo) Ao AP A AAFH FAE wRe
9 %71 A ®M(Initial cell search) FYEL FHITH(S301). o5 &,
b A g o2 HE F F7] AdE(Primary Synchronization Channel; P-SCH) &
H %57] Ad(Secondary Synchronization Channel; S-SCH)& A8t 7)) =3}
718 %5, 4 1D §Y AEE 5T 7 Uv. 1 F, 9L VIO 2N H

Eg W< A9 (Physical Broadcast Channel)E $418td] A U %4 ARE
3]

g9=% 4 Q. FE, "d2e 7] A gA dAA g X
Al % (Downlink Reference Signal; DL RS)E A3t 133 Ad AHE FAd
F UG

x7] A gA4g vz dZe B gy 3 Aol A9 (Physical Downlink

—

Control Channel; PDCCH) % 4}7] PDCCHOl A& AHE| wet &8 3IFHIA 3
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Z)'d (Physical Downlink Control Channel; PDSCH)E Ao 2N v FAFHQ
A" ARE 5T 5 AH(S302). o

&, 71ATd Hx2 HESIAAY A5 AL 93 FA Ado] Q&= F¢
"ere 7)x)2e] s e <% 74 (Random Access Procedure; RACH)
T ATH(EA 8303 WA @A S306). °olE HAs, TLe EY 49 F
. B

l9 (Physical Random Access Channel; PRACH)S %3] EX AAAE xgod

o
ali
o

o

N

= 2
A8k (S303 R S305), PDCCH 2 th-§-3h= PDSCHE B3 TejdEe] oig $%
AR E FAF F UTh(S304 2 S306). A4 7]k RACHS] A$, F71H o =

e uet 2 AAE SIS 9T olF dwtdd A/3EgEa A3
Mg HA2A PDCCH/PDSCH <41(S307) ® &8 AFF3 F Ad(Physical
Uplink Shared Channel; PUSCH)/E&] A3z Ao )
Channel; PUCCH) #A&(S308)& T 4+ Ug. 53 v
g3 Ao} AR (Downlink Control Information; DCI)E FAZT. o 7]A]
DCI= © 2ol g A &F FEG 22 Aol HRE sy, 71 AlE E3 o
el o] ME tEn.

g,  ©Eo] A

3
ZIAFOZ2HE  FAsE Ao FRE FFYIA/AFFIT ACK/NACK AT,

& PDCCHE &3}

2 EF  JRFo] Afss xE:=  ghgo)

CQI(Channel Quality Indicator), PMI(Precoding Matrix Index), RI(Rank
Indicator) & X¥3ch. 3GPP LTE A|£®9 A%, vde &3 (QI/PMI/RI
9 Alo] HHE PUSCH 2/EE PUCCHE &3 A+d & v},

L 4= LTE A|&"oA AL HE 54 g 728 dAjste Tdojg,

T 45 #xsd, 74 ZdU(radio frame) 10ms(327200<T,)e] Zo]&
ZFAH 10709 #5F 3719 AMEZHY(subframe) 22 FA O ok, zbzho
MBI IS Inse] dolE 7FAH 2719 &R (slot)2Z FAHo] Q. Zzte]
X2 0.5ms(15360%Ts)9 dolg 7Hd. o7elA, T, & A

z
UEMN 3L, Ts=1/(15kHz X2048)=3.2552x108(2F 33ns)Z BAHT, S2& A7)

G B N ARE  EFHL, FAs  Jdelx  Bgo)

6
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=20

A &% (Resource Block; RB)S X§gttd. LTE Al2HOA 3o AIESL
12709 FRbEutx7(6)719 OFDM A &S EFgct. dolerl MEHe drzd
TTI(Transmission Time Interval)E 3h} o]4e) MEEZHY PPz A 4
Aok, e FA ZEde FERE dAY EFRsta, 74 ZHdd zgEH=
Apzedgel TgHe &9 &, &% TFHT OFN

A HAEE 5 Ao,
E 5% s@g¥a FA ZdddA e AMEIZHYY Ao FIF9

EFHE Ao AEL dAshe =T

E 585 Iz, MEIZHYL 1409 OFM AEE FAHY U
MBIz dA wet As 1 WA 3709 OFDM A &S Alo] P02 AMEHI
x| 13~11709] OFDM A= ol F9oz Algdn. =doA RI WA Ré=
JFe} 0 WA 39 whgt 7)F A& (Reference Signal(RS) = Pilot Signal)&
JERITH, RSE Aol 99 2 dolE oz Juglel AmRzay el AP
Aoz mAAG. Aol AEL Aol Y FolA RSP FHA Fe 2
d9E1, EfY AEE dojy 99 FoA] RSP FFEHA] &2 2ol dgH).
Aol gHe &FE = Aol MEE= PCFICH(Physical Control Format Indicator
CHannel), PHICH(Physical Hybrid-ARQ Indicator CHannel), PDCCH(Physical
Downlink Control CHannel) o] SUth. |

PCFICHE €2 Aol ¥R AXA AHEEAM o MRIHY with PDCCHe]
AHEE = OFDN A&9 i+E oAl <. PCFICHE 3 HA OFDM A&l
#1285 PHICH % PDCCHOl +A1ste] A €Y. PCFICHE 4709 REG(Resource
Element Group)® TAAEI, ZH2t9] REGE A ID(Cell IDentity)ol] 7]&sFe Ao
29 Wl EAEo. 9 REGE 4719 RE(Resource Element)E FAEtTh. REE
shitel Fukgalxslue] OFDM AEE AHoHe= FH& 8 29SS yehdr.
PCFICH %2 el met 1 A 3 Ex 2 WA 49 & AAsH
QPSK(Quadrature Phase Shift Keying)E WHZHTU}.

PHICHE E3d] HARQ(Hybrid - Automatic Repeat and request) XAz}
AEZAM Ay Ago] digh HARQ ACK/NACKS J=2+d Alg"d. &, PHICHE

7
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UL HARQE $1% DL ACK/NACK AR7} A$HE AdLS vehdch. PHICHE 1709
REGE FAHI, A  EA(cell-specific)dtA 2F#E(scrambling) HT}.
ACK/NACKS 1 ®]E& X A=5, BPSK(Binary phase shift keying)® WzHET}.
HzE ACK/NACKS A&} (Spreading Factor; SF) = 2 E&= 42 gAY
9% Qo] WPHE 249 PHICHES PHICH 78S FAYTH. PHICH 280
o5 3tE= PHICHY Ass g4 :=9 s wel ZA"EY. PHICH (28)2
Fa¢ 49 /e A YA "olHAH o5& 7] sl 3d
HHE (repetition)® T},

PDCCHE &9 atF2a Ao Ad2A Hezade HS nfel OFDM A&
ggEt, o7joA, n& 1 o A=A PCFICHO] <3} A€, PDCCHE
sl o]Ate] CCEZ2 FAI"Yh. PDCCHe= A% A1d<Q) PCH(Paging channel) % DL-
SCH(Downlink-shared channel)®] A9d33 AP HB, I3 =AY
IWE(Uplink Scheduling Grant), HARQ AX 5L ZF 9@ = oFd TF94
@] Zv}. PCH(Paging channel) 2@ DL-SCH(Downlink-shared channel): PDSCHE
B3 AfgEc. wEAM, ZXFH gdEe ddoz EXE Ao HE EE

EARE AMulz HolHE Adstis PISCHE 34 HolHE #A4 AF #®

O -
Falghtt
PDSCHS] dHlo]E)7} oW @ (3 E= EF9 di)dA HAfsHe HAolH,
71 ddso] of€A PISCH ©lolBlE A8t YW (decoding)E 3ok dh=
Ao o HE T PDCCHO xFHo] Agdo. oF €9, 54 PDCCHYL

Z}= RNTI(Radio Network Temporary Identity)® CRC wF27) (masking)® o) 91,
= FARLE, F34 99x]) 2 "C'Ele DOl ¥ &, A5 P2 HE(d9,

A% 25 Aoz, Wz w4, 39 AR 5)E o4d A5HE HolHe v
Aust 54 Auzegle Ea AfEcka AHBTh o A%, 4 W wwe
Apale] 7}

AT RNTI HRE o]&3tod HA JdddA PICHE BEYUHH, &
E 7HA3 & sy o9 wide] uH, A

A

= (e}

o PDCCHE 4Alsh, 418 PDCCHS] ARE Fa) "B'sb "Clo]
A

XN

i
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E 62 LTE A|28oA AlgHE Aghda NBZygde T2E TAgE

= R0

n

Az, AgE g ARZgde AoABE Y2+ PUCCH(Physical

tlo

6
Uplink Control CHannel)7} €9¥HE= AJH373 ALgA HoHE 2F
PUSCH(Physical Uplink Shared CHannel)”’} #3H&= g9z yYE F U,
ABZHAY F2F FEo] PUSCHY T =i, Fa5 A dvlole 99 4=
REo] PUCCHOl &Z€ch. PUICCH Aol AL=Ht AHEE HARQ AMEHE
ACK/NACK, 3t¥8za Ad AHE Yetll= CQI(Channel Quality Indicator),
MIMOE 9% RI(Rank Indicator), 4¥¥3a Ad 7 LA SR(Scheduling
Request) S0l 9lth. @ wde] tfg PUCCHE NBIAQ o 7 &RolH Az
e FaFE AR ste e AUdEES AT, &, PUCCHY 3=+ 2709
AYEEL &F AANAM F3H5 P (frequency hopping)Eo. 53] & 62

m=0¢! PUCCH, m=19] PUCCH, m=2¢] PUCCH, m=3¢! PUCCH’} ABRZ#H Ao TGz

H

olal MIMO A|2®o] diste Awg. MIMOMultiple-Input Multiple-

Qutput)E BF7 £k B4 FACHHUE ALE5tE WPHORA,

ol oz diolEle FFA &S TN F Ay, F, FAU AU ALRY
4 F2 FAGAA EFe dHUE AR eEA &S ST

I
e T AZE 7 Uk ost B oA NMIMOE 'HF dElde A

tF AU VsdAle, Y AA HAAE FAE7] 3 9d ¢
B2 Q&EEA Gt 1 il bgF dEY JlEddAE A8 dElYelA 21"
tlole] ZZH(fragment)S Fdl Ro} HIsto =z HolHE S4AFITY. oF
AgdEY 7S AMEEIH, EAHE 2719 A 29 JdA dHoly AHAE £:E

PEAIAY,  EE BF deld A% =T BAHEN A=Y
AnelA (coverage) 2 Z7H1A 4 Atk E@, o s&e ol¥FA wuH

Jstd, B FHUE

@Ag 38Y + Ao,

FA7 T FRA AT F Av. ©F <UdH
AHESE Fell ZiEel A7 olF FANAMY AE

of ©
)
)
2
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YAl thF FEVHMINO) F4l Al2' FAHEI & 79 EAIHY T
Faldes &4 Eus N X EHo g, FAGd s £ FElus Nf ot
ARAFo]l k. olFA FAY P FAG)M BFE EFNY GHUE AgsE
ALdE, A EE AT F A syt B9 <HUE AgEE
Aeur o2 AY A &Fo] I/, Ad AS £ FThe
Biute] ol wlEEt, wEx, dAE #HolErt IMFHIL, Fig¢ FHEO
FAET sty ¢EluE olgdtE A9 Ad AL HoEE R AU,
0E dElUE A1 wo "E HolEx, o

A A% #olE Rol dolE Frhg RE FF H2 F7% F k. 74 RE
Nesh Ne % 2He groltt

[5-32) 1]

R, = mm(NT,NR)

g Zof, 4719 $4 teivtel 4709 Fa QEUE ol &FHE MIMO T4
Nzdo M=, 9 By AlzxEe wa) o]&4 4uje) HE HolEE F§5¥ &
gt olgh Ze v el AlzEle) o237 &% Zrbt 90 Wl o] 9 F

o] %, HAAHoE dHolE HFEES TN AT "dFd risEo] dANA
g dFEL oy, ol F BE V5L olv 3 A oF FAH A
74 Fol R ot

0% dHy A2gel glelde B4 ¥Ue Rg FAYY Pgos
g 8 olg wudoz muw st A9 98 Zo Uyud £ At
= 70 EAE de Zol Ml $4 U Nl 24 HHUAE EAshs
Ae ARIYG. WA, 2 Asel da) AR, Nl $4 FEUIE Ax

X
ol
ol
N

o

10
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A9 AY 2% F5 FRE N, A% FRE sl Fa4 29 pe

WE 2 Jebd 5 3lY
[53H4] 2]

5 g
sow, ol Aze A% Ade T g gu as wge 29w ws
Aug HE2 vehie s 3 39 2o,
(5314 3]
§:[§19§2"”’§NT}T:[})IS191)2S29”'>PNTSNT]7
10 =3, § 2 A% A9 g9y Pg olgstod Ushie i) 594
48} 2},

1
e
S
|
1
e
1

S = . = Ps
_O PNT__SNTH
a1, a5ad0) =48 Au 9y So s1zx B8 Wi gase 4

15 HAEHE Ne 0 $22 35 (transmitted signal) x> X2>" s Xy 7Y FREE ALE
zAE BA, 74, 1EA FEe A ARE AL Ad A3 Sl wet 7zt

el AW Huwlsl F= g¥e FAPY. ol pL WEUE

Fio X2 X w gy X £ o] &35l 7|9 84 59 #o| vEeld F .
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719 i swm sadEus suA e g9 AZAE duen, Ve
7}y Y4 (Weight Matrix) =& Z2}39 38 (Precoding Matrix)o]&tsr B3},
[32] 5]
B T T A
X Wi Wi ot Wiy E S
Xy Wor Wy o 0 Won, 52
X = = | . |=Ws=WPs
X; Wi Wi 0 Wy IS
vy | [ W Wz W, | Sy |

ditdog, Ad PFE A3 EFHQA vz, Folz A A=
g Bd 5 e FAd Fga & F v, wEgA Ad FH
#FA(rank)= AME EH<(independent) (row) E= E(column)9) NG FolA
HA TR BAYHEZR, PHo] AFE Y(row) EE F(column)9 7NFHT &
T U H9. FAHer 48 g9, Y 98 HY I (rank(H)) = F3H4 67
ol AgdEt.

rank(H)< min(N,, N, )

EY, s GHY Tied AFREA BUle M2 & R 77te W
ZEZ (Stream)' HEE& 7984 '2E"' oz Ay dx. o] T
2ER & 'dolo) (Layer)' 2 H"D & Aok, 18W d4 2EFY s5E
gds] M2 & ARE B & e FJd U Ad9 B3 Buds & 5 U
2ot wetA, g ddol He ofd) 84 73 o] vehd & Ut

[_r.sL)\] 7Y

#of streams < rank(H) < min(N T N R)
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A71A "# of streams"E 2EHS F£E UeEhdn. ¢H, o974 & Ji9
2EYLS & I o] AdHYE FAAM HdEE 5 A5l Fosfor o

N o)de 2EYS o A GEvel WSATI= A7 7HA] el
EAL & 3ok ol W uF UdHY e TR el gen gol 49
T U g Y 2EHO] o3 GHUE AX AFHE FFE T HolHAH
FHezs £ 4 3, o 2EYO] 47 dHYE AH AFsHe e 53
HEEYAY Waeg B F Ud. 88 I FLY FX HolHAEe 3¢
HE 9 EFHybrid)® FH = 7hs et

g, A olEEAl Ala®le] EFEQY LTE-A Al2Ho M dlolg ALE
F4E Yl 71E BEdAe ALHA LU CoMP(Coordinated Multi Point)
ME B2E AL Ao gidd. 974, ColP Ad B4 29 AGq e
g 2 JAFAE EE AE) 9 FA4TE FAANI 8 2 A o)dey
71A % F& o] AR gHYste gy BAEy] e A g L,

ColP & W2 dHeolg IFF T3 FHHY MM ¥
Z 2 A2 (CoMP-Joint  Processing, CoMP-JP) 2 &8 2AZY/EY (CoMP-

ot
>
32

Coordinated Schedul ing/beamforming, CoMP-CS/CB) W&o 2 F#3
stk Ao A 2UAE ZZ MY (CoMP-JP) A A, BEE ColP A

HAe T 4 7IAFOERY HOlEE £HSE FAA FA” F 9low,

zh JIAR o2 RE Y FA% AEE ZAFsd FA AFE

(Joint Transmission; JT). %%, CoMP HF A& FIYse 7IAFE F st

EA AlAol) 47 dEE uolHE dFd) (DPS; Dynamic

Point Selection). ©°l} =&, @ 2AESH/VEY 4 (CoMP-CS/CB)NA,

3 dHolHE £RHLE stue JAE, § MY JASE

r]r
oL
')
k1
|
Ay
e
IT. —|)

FEFEAe A 2UE ZEAACMP-IP) A, Z JIAFL
ZAe) FAg = AY (Joint Reception; JR). ©]<}
gy, g8 2ASY/0x" 92 (CoMP-CS/CB)ol A, dhve 7]|x]=vlo] PUSCH &

13
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AsteEd old FE 2AEH/HNEY WS AR st AL 9E
A(Z& 7IAF)E o 2AFHT.

olslol =, Ad ¥l HE (channel state information; CSI) X 110
ety dggtt. @A LTE EFdAe Ad AR Qo] £E&HE HFZ(open-
loop) MIMO ¢} i@ AR 7|ukste] L= HFZ(closed-loop) MIMO F 7}A]
Sal wAlel EAgt. 53], HFXZ MIMO M= MINO <HYY vFF
o5 (multiplexing gain)& @71 sl 71NF 2 L Az Ad He) ARE
Mg oE WEYSE T3 F o, 7AFTS AL A FERE dERFEH 27
A, GgolA Fx NES AFstzm, olo sWEld EAF HJE Fu FRE
PUCCH(Physical Uplink Control CHannel) & PUSCH(Physical Uplink Shared
Clannel) & F3to J=w st=F Yy oo,

CSI = RI(Rank Indicator), PMI(Precoding Matrix Index), CQI(Channel
Quality Indication) A7}X] ABZ 34 EF Ao, , RI & A=3 nle} ol
A 3 AEE Y, dgo] Td FIF-AL RS T3 FUE F
NE 2EHY AFE Aun. EY, RI © A€ FH FHold(long term
fading)ol <3} ZAH== PMI, QI & B9 ¥ © 1 F7=2 7A5e=
e g,

FoRAZ, PN & AdY 3P S4¢ B9 FoE SR Fo
HEY (metric)S 7|FLE TEo] MI3ste 7|ATY Zgzagd FE Jdd9xE
el mpxge g | Q] Ade AZIE YEhE #e
PMI & o] &H& W €& & A= 4 SIR S 9ujdct,

LTE-A EF3 Z2& Eu xRd F4 A|ZHAE= MU-MIMO (multi-user
MIMO)E o] &3t F718Q oF AM&AL YolMAJEl (multi-user diversity)E H+
Aol FIHEAT. MU-MIMO M= <EHY ZdddeN tesHe dds 19
el EAE7] wWiEoel, CSI o AEAE oAF= CSI & BRag ggdes oilel,
OEsE e e oEe e E & 9% vE £ Ao, mebA, MU-MINO dlA =
SU-MIMO ol w]sted B} AH&gt CSI Bzt g-+dvrt.

rlr

14
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oo, LTE-A HFoAMe= HF Pl & FY(long term) Z/EE
FH S (wideband) PMI €1 W1 9} ¥ (short term) Z/EE AH W =(sub-band)
PMI 1 W2 &2 o] dAste Aoz AU,

71 W1 #H W2 AEERY stue HF P & FAHste F2F ZEE
W3k (hierarchical codebook transformation) ®42] A& o}gj
N T FEAL 63§(long—term covariance matrix)& o] &%

(314 8]

W = norm(W1 W2)

e lelA W2 £™ PMIEA, £H AE FRE UHAsy] A
TAE Z=ERY Z=YEoli, W& HF ZERY IE=YZH, norm(A) L FE
Ao 7 d9o =& (norm)o] 12 AHF3H(normalization)® HHL ol gt}

T Wiz w28 FAHY F2E o £ 99 2ok

>

Wi =| '

0
0 X J, where X, is Nt/2 by M matrix.

rcolumns

W2(j) = (if rank =r), where 1< £,/,m <M and k, [, m are integer.
a
J

=

Feal QoA ZEYE=9 FRE Wz Hyk ey (cross polarized
antenna) & A& QtEHIY F HF o] 2 A, dE Eol, B4 UA dEHY
AL A5 g wk olslel A9, wASE Agde AB#A(correlation)
EA4E Wrgstey AAE Fxolth. wak dAs gQeve) B$ SEuUE £ ey
1+ (horizontal antenna group)¥® <& re|Y}t 1F (vertical antenna group)C.Z
T8 @ e, ) otelv} 152 ULA(uniform linear array) QFEIUS] EAS
7HA Y, 7 dEY 252 FE(co-located) g},

meta ZF age GHY T AHHEA & Y9 MY 94 F7H(linear
phase increment) A& 7FAH, <¢HY IF 3 A@d3AE 94 3 4d(phase

o

rotation)®d EAAS Zey. Z2x, IE=E
| 15

AEL %23 (quantization)dt
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gol7] WEel AYY 54
Ao Welg el AV A4d PEZ DE P31 I=Y=E o F344 103
Zol alNG & 9rh.

A

ok
(531 10]

mlo
(
=
b
&
off
kS
Ky
(a1
He
o
e
g
Fi?
=Y,
o
i)
by }:o
T

WIG)* W2()) =

g a4 1004 zEdze 4 adue As VXD g uge

za9x, 39 9y XO g g9 wy 2XO 2 229 gegon, gze

#9 ey 289 44 ey 289 dudd sHe Rdzg,. XM e 7

bEG 2E HEU 7 AooAl BAS weiste] Hd 94 Zh 548 2

B2 st o] fagste, gEAQ 2 DFT §8e o83 & Ao,
LTE-A B3 22 2y IRdA JTA Al&"HoAs MU-MIMO (multi-user

rr

O

1%

MIMO)E o] &3 F7FHQ tF ALE&x Uo]lHAlE (multi-user diversity)E ¥+
Aol FZHEAT. M-MIMO M= <ty Eddded o33 d2E 29
ol EAs7) wWEel, €SI o AgY oR= S & Bug 9w ohyeg,
E}%i}ﬂ—t— OE 929 Y0 E & 9FS v & Ao, "k, MU-MINO oA &
SU-MIMO ol ®jsfed Rt} F&g €SI Burt 89Ty,

EZH, CoMP JT 9 A% o8 7[AFo] §F DA Y toleg §Y
3122 o207 <yt xgjygoz BAlEol e MIMO Al&aHoez 7+
* d A-MU-MIMO oF whzH7kR] 2
& BAEAY Ad A" AHEA
H

Al IR Aol AW AolA F& AL 3Hs]

r-ﬂ_gr
N

#ar717] A she] WYoEAM, 4 do] dF EF

Aol A% AHe TolAY AY AANE ASAA gt PE ARz (o3,
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ABS(almost blank subframe)2til A|)& AH&3dtal, 3 b4 Aol o]& 1@ st
E & 2AEE3ste Az 2rlolA e A F 2+ &3t 7ol AFEHAG. A7]A,
ABS 2 AAH"E AMBEZHJNAE (RS ¢ HA$E F JEE HAHE Aol
gk olt},

o] A% ¥ 1A A9 E &M E A A=t AEZ Yl watx] A
H3ls A Hed, 24 AEZd YAy Bt 33 RLM(radio link monitoring)
5 2to] Y RSRP(Reference Signal Received Power)/RSRQ(Reference Signal Received
Quality) <& &A= RRM(radio resource management) S8 33 AL
CSI(channel state information)E Z33}7] a4, 47 RIM 52/ RRM SZo]
44T 4 B8E AYE ANBEIHIEY JAYlA FHEHEE AgEojor g,
mebd, @Al 3GPP LTE EEEA M e A 54 SAHS st 2 A9 CSI
ARz AEE st Y

ol3}, MF KXo #dtA dA|gT},

Hal 3GPP LTE Es&A, TAIHOE 3GPP 1S 36.213 FAolA = ofg] & 1
2 2 9 Zo] FFA dF B=d #ete] Fostn vk £, of A
EEE 49 AT A2EE, S RRC Al28% S Tt oA 448

(£ 1]

17
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Transmission DCI format Search Space Transmission scheme of PDSCH
node corresponding to PDCCH
Mode 1 DCI format 1A Common and Single-antenna port, port 0
UE specific by C-RNTI
DCI format 1 UE specific by C-RNTI Single-antenna port, port 0
Mode 2 DCI format 1A Common and Transmit diversity
UE specific by C-RNTI
DCI format 1 UE specific by C-RNTL Transmit diversity
Mode 3 DCI format 1A Common and Transmit diversity
UE specific by C-RNTI
DCI format 2A UE specific by C-RNTI Large delay CDD or Transmit diversity
Mode 4 DCI format 1A Common and . Transmit diversity
UE specific by C-RNTI
DCI format 2 UE specific by C-RNTI Closed-loop spatial or Transmit
diversity
Mode 5 DCI format 1A Common and Transmit diversity
UE specific by C-RNTI
DCI format 1D UE specific by C-RNTI Multi-user MIMO
Mode 6 DCI format 1A Common and Transmit diversity
UE specific by C-RNTI
DCI format 1B UE specific by C-RNTI Closed~loop spatial multiplexing using
a single transmission layer
Mode 7 DCI format 1A Common and If the number of PBCH antenna ports is
UE specific by C-RNTI one, Single-antenna port, port O is
‘ used, otherwise Transmit diversity
DCI format 1 UE specific by C-RNTI Single-antenna port, port 5
Mode 8 DCI format 1A Common and If the number of PBCH antenna ports is
UE specific by C-RNTI one, Single-antenna port, port 0 is
used, otherwise Transmit diversity
DCI format 2B UE specific by C-RNTI Duél layer transmission, port 7 and 8
' or single-antenna port, port 7 or 8
Mode 9 DCI format 1A Common and Non-MBSEN subframe: If the number of
UE specific by C-RNTI PBCH antenna ports is one, Single-
antenna port, port O is used,
otherwise Transmit diversity
Signaled MBSFN subframe with unicast
| allocation: Single-antenna port, port

18
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DCI format 2C UE specific by C-RNTI

Up to 8 layer transmission, ports 7-14

(X 2]
Transmission DCI format Search Space Transmission scheme of PDSCH
_mode corresponding to PDCCH
Mode 1 DCI format 1A Common and Single-antenna port, port 0

UE specific by C-RNTI

DCI format 1 UE specific by C-RNTI

Single-antenna port, port 0

Common and

UE specific by C-RNTI

Mode 2 DCI format 1A

Transmit diversity

DCI format 1 UE specific by C-RNTI

Transmit diversity

Common and

UE specific by C-RNTI

Mode 3 DCI format 1A

Transmit diversity

DCI format 2A UE specific by C-RNTI

Transmit diversity

Common and

UE specific by C-RNTI

Mode 4 DCI format 1A

Transmit diversity

DCI format 2 UE specific by C-RNTI

Transmit diversity

Mode 5 DCI format 1A Common and Transmit diversity
UE specific by C-RNTI
Mode 6 DCI format 1A Common and Transmit diversity
' UE specific by C-RNTI
Mode 7 DCI format 1A Common and Single-antenna port, port 5

UE specific by C-RNTI

DCI format 1 UE specific by C-RNTI

Single-antenna port, port 5

Common and

UE specific by C-RNTI

Mode 8 DCI format 1A

Single-antenna port, port 7

DCI format 2B UE specific by C-RNTI

Single-antenna port, port 7 or 8

Common and

UE specific by C-RNTI

Mode 9 DCT format 1A

Single-antenna port, port 7

DCI format 2C UE specific by C-RNTI

Single-antenna port, port 7 or 8

A 3GPP LTE X FEAolA=, PDCCH & vA7E RNTI o &Fo) w& DCI
%,

o] LjEl} glon], E3] C-RNTI < SPS C-RNTI @

¥ + ]
o-&stE DO 29, & A% 2= 719 D01 £RE =Xt doh. =9, 429

19
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& REd FasA 282 F de DI EBH 1A 7} ZolFo] ok, 47 £ 1 2
PDCCH & w27 " RNTI 9] F/H7F C-RNTI ¢ A$E oAg Aol¥, A7 ¥ 2
PDCCH & »}27)F RNTI 9 F/7F SPS C-RNTI 1 B9& oA%

dg 59, ¥ 194 C-RNTI & w279 PDCCH & & &
Efl= t=zde 23 DI EF 1B 7} ASETE, ©Y dojols o] &3
27 028 J¥o2 PDSCH I} A4HYehn A5k PISCHE o 29 gkt

##, A9 £33 AAA(Channel Quality Indicator; CQDE 7IAZFOZ

Bast7] fste, 922 s o] ofg E 33 L A$ TEE Iz AF

Aede Hgste AYe s I ARE PTG =, ofd ¥ 3
o] QI 4 9ste] 7bgsts 712F9) PDSCH B4 ZEE Vi,
[¥ 3]

rr

f
SN
o
o

=)
Jm
o,

24 9

i
2

|

X

s
5]

u

|

o
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Transmission mode Transmission scheme of PDSCH
1 Single-antenna port, port 0
2 Transmit diversity
3 Transmit diversity if the

associated rank indicator .is 1,

otherwise large delay CDD

4 Closed—loqp spatial multiplexing
5 Multi-user MIMO
6 Closed-loop spatial multiplexing

with a single transmission layer

7 If the number of PBCH antenna ports
is one, Single-antenna port, port

0; otherwise Transmit diversity

8 If the UE is configured without

PMI/RI reporting: if the number of

PBCH antenna ports is one, single~
antenna port,'port 0; otherwise

transmit diversity

If the UE is configured with PMI/RI
reporting: closed-loop spatial

multiplexing

9 If the UE is configured without

PMI/RI reporting: if the number of

PBCH antenna ports is one, single-
antenna port, port O; otherwise

transmit diversity

Closed-loop spatial multiplexing
with up to 8 layer transmission,

ports 7-14

oE Eof, ¥ 394 A$ RE=E 7L WEYW HE REg HHY, o
tolg] 2E¥, = #3 19 A4S Y}, PBCH ¢telv X EVF B2 3$,

QI =L Yslyg 71x=¢9 PDSCH HA$ EZ=+= HE vho]lWAE (transmit
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diversity)Z 7} "}, E3F, CQI= ofg) X 49 o] Adx Y=
gewlEy, zF QI JdYss ZIX=L H=wg QI dedtsE Wz 7y 2

=

3 HolEg Ze AF UL ZAs DUE 3PP AE S s

[£ 4]
CQI index modulation code rate x 1024 | efficiency

0 out of range

1 QPSK 78 0.1523
2 QPSK 120 0.2344
3 QPSK 193 0.3770
4 QPSK 308 0.6016
5 QPSK 449 0.8770
6 QPSK 602 1.1758
7 16QAM 378 1.4766
8 16QAM | 490 1.9141
9 16QAM 616 2.4063
10 64QAM 466 2.7305
11 64QAM 567 3.3223
12 64QAM 666 3.9023
13 64QAM 772 4.5234
14 64QAM 873 5.1152
15 64QAM 948 5.5547

2 @M E ZIAFe] A¥FEI AAd(AE B, AFHI HEREZHY)

w333 AAAE o, BPYA ARz F A o4 Ygoz
FES AU YA delHE FASAY 4¥PI dolHE ¥ U

Abgste AE EEE 7 vt ¥EE dAstd, AR gE ARz
Aol = A= dE dF ZE2 FH}ES 3t Ae Addrt

TAHER, JIAFE Al dwelA RRC Al2dIH 2 A9 AT
TE SEA 4EPa AW Ex sgYa Ade 559 JIPeE FEY F
Atk dE S0, 7IN=E A YA MEZAYES ABZHY JE 1 o
MEZHEY A% 2 2 7S, 9TE SoF A7 Hezdd Al o

SES Y 5 vk old@ A

>,

<

CSI(channel state information)E =
22
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2R olf ¥ st 4 7 24 4904 Z 49 AFAN wTo Fx

29 Sl ©27 Wt &, AR@ 4 Ao EAE Mnzey

Ao ABS & ARATHE, 3 A A9 B GFINE M A MBS AE
] -3}

ojxo] wet MY Edo| wekxA Ak wekd, Z NrZgdeic 3
3¢ EAE Huzdy JAF o I, & Muzady WY 53 23
7o) HgHolok gtk Tl Bal, N2 gE Auzeyd JPdME M2 ge
2H30) EAgTHE 7HA s EHo] o] Rl o gt Ro|T},
mebd, B IgdxE wute 4¥Y3a A4 RE EE ¥ Ad
g ¥5z T2d A FY, F ARz JAge dE2 44" AL
Aetgct, oA A FF 5H A4 R AL obesh g ol ot
7t A /g ovho wde] A 4 $F0) 2R, 7 A9 JFe) A

=g MEdor HAY +£ Yok, dE B0 UAH

FEel we HAY AF =

Aol MBS B AFHES MAHY W e Aol wASFE Auzey

el 1 A ST 54 2 J=o] sbsstch, webd, A% ZE 9 B
S H

Yol o W4 BAS AUT F AE o) AT 5 Uk, E 1 2 FEsY,

=y
ofy
b
I
> ©
rir
=
ful
i
24
{m
ﬂ
=
N
=
=
.&
N
_>1:
o3
0,
=
A
!
M
ﬂ
=
N
—
.
rr
L
)

W, A3 AolA MBS 7} AEHA FES WAHe Mol X
Azl A Q7 A9 Zeag wa 5o @ 24 s 2y
w30 dZar] ojEe ATz WY + U oY FPIME VY s

o A% HolwAE JHol AAE +

7R 3o] AgHog "R 9o RRH(remote radio

head) & 731 = AFlE A3 R 9 W WS W W/EE Fx A%

23
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A (reference signal configuration)o] wWeld z+ A9 e Ao {3k
AE BEE Bz 448 + dd.
d& €9, £ 8 9 ()% #ol ZIA=H RRH 7 ¢& A AEAE 7HA 1
CRS & A AFste A9, Al 1 AEZHY FFo] (RS & dHolg Adgdx
Tste MEZHAYER FAH UATd, A 1 ARZHY JFAXs 71X F
7t @A AdEske (RS € 7IHke=® st PDSCH HA] 71A=3 RRH 7F A
FHES B2 ¥ A4 EA=zvE ¥Y ddolam 2 4 dhat
A vt FAACR, & 8 9 (a)9 22 ASdE 7IAFH RRH © EF A
1 ez JPadxe dAF Z= 4 9 @_—o] CRS 7]ute] PDSCH A4S Z8s=
]

2 8 9 (h)eF Zo] A 2 ABEZHY o] (RS & wlojE HJdo
¥33tx] = MBSFN AMEIZHYEE FAHo Aud, A 2 ABZy

AgoE g B Az AITE 7|8koZ PDSCH 7} AL ook s}, o] AL
71Z =3 RRH 7} ZkzZhell Al 7bgA X8 A2 g8 9dg H-de 9 xg5e
Z2AYE Tt AFsE Ao, AH/FISF AYE FNHoE AZLss A
2F8 " o]5(cell splitting gain)E VL F Yo HolA nlgEz s,

o
)
(e,
ol
rlr

TAHeR, = 8 9 (b))% #& Aede 9 5A Fx Ns Ad

A4 EE 90% 8933 A4S o]SoiAE Aol u}%z}s}q.

1) CSI 54 % I k&
g2 2 A9 APl 9@ SI & AL Aevste A9, AT 29

i)

ol distel 44 A% ZEE AT ol e (Al AEL FAsol wot.
ol B B4 Fx: 45 oWy AR Zejay B4 Fol Tad
F vk, e W CSI BT AlgeAe CSI FE AYe T A4d Pl

849 A% ZEE Hea (S 2 SARES FaAT)

v}
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dE o, WF7]A CSI By $39 A4, ¢S RuE EIAYE PDCCH 7}
54 MEzZhdelA HEd A, 47l 5 MuIHYgel IH AMEzyy
Ao 44849 A 7}8ka CSI & SHIEE FdAY.

2) A9 A JF o9 AP Hp rE=

Z1A =0l AT Y MYl RE AIY3a AY FE FYI YL
Xt R3te A9t AT F doh. oYW ALE Y A4Ye] i S
EE7F AAH ok g, A Fo] w3 AU FPA £3R @E AU
Aot HF REE HEZ RRC Al2d¥dd 28 49 AF AZE 3o g8z

=2

.

Py
(o)

Sl
i

1

of

N

S Aok Fe 54 AU W%, 98 5o A WA d929 Y I A%

oft

B FYsta ARss PHE e
OE dE2s 54 AEFE E=g 7
14 489 + 9= A% RES AP 49 4% A

X
e R)sh @A ATEEE £E U oldd ek, X Tol AAE x4

gk PUSCH & ABZ8Y #ntk oA AFsctm 714 o), PUSCH ¢
e 9 ArZdde did UL ZHEE A$3E a3y 3 AB Iy Yo

ollg Muzey VY, = Ad APl TEHE A %o wM APY &

£

& €9 AEZHY # o] A 1 AY A Sod, MERZHY
fntk ol AE Al 1 AL JAjtel oiste A3 E 3FHI AE R=EE AT £ Y
T Al 1 AR FH o] 1Hd o] ABS B AAEE MEHEZFUSo|gd, HB T
fntk oAM= AR AdoMe FFEI AL P Aojmz Ao did 17 ¢lo]
UL MIMO & A}&3te AF Z=E AT & Ut}
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WE ANBEZHY #n o Al 2 Y APl S8 AoH, Hrzy

o]

T =)
g 8T #

]1:1}.

b
[

itk AME Al 2 A9 APl dAd A5E 3$9a WS
ged, wY A 2 A4 APl A Aol ABS E HAHA w= o
ABTdgEolete, 94 £F o4 Aol A4HEE MBI #ntk o4
NINO RES ALSEA ¥E HE REJ gAY ¢ Atk

) e B g WYY shiE, AFTH vEe 74 ABzdgy
MBSEN MBZAY 4 o] mebq # Auzeqd AF REE 44 F
Atk AT F e A% REE wel] AHstn 8 (GE)UBSEN ABZ e,

1
d& E° ¥ MEZHYAME R A HFE Z=(AE £, (RS & 7wz

=2 =
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