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T 18 FH EA AA"Y g2 E-UNTS S72E fEFdos =A3 E=doe|t}, E-UMTS(Evolved Universal
Mobile Telecommunications System) A]Z®l-2 7]& UMTS(Universal Mobile Telecommunications System)ol 4]
Astet Al ~gloZA @Al 3PPolA 712 HFs S WAt vk, AWk o=@ E-UNTSE LTE(Long
Term Evolution) Alzglolg}la & 4= it} UNTS 2 E-UNTS®] 7]1% FZ(technical specification)2] AbAlgH
W-8-& Z+7; "3rd Generation Partnership Project; Technical Specification Group Radio Access Network"<]

Release 7%} Release 8& #H%3 & g},

= 18 #xsd, E-UMIS+= @& (User Equipment; UE)3} 7]*]=r(eNode B; eNB, UIEYA(E-UTRAN)S] Edto] ¢
Zsle] F UELQIS dAHE HE AoE ] (Access Gateway; AG)E E33TE. 71X HFE HRZEFHNAE A

H 2 HEAXE Auj2s g/EE FUNAE Au2E 93 te tolH 2EHS $Ald dF5d 5 ot

3 7)Aol = et o]k Aol EAjdth. AS 1.25, 2.5, 5, 10, 15, 20Mhz 5¢ HWAEZE F shtE AAH
o] ddelA ot e AP HAE AH2E ATer. AR tE AL AR g2 d9Es ATsEs Add
T ATh 7IASE v e digh diolE F5A1S Alojghtt. sk A (Downlink; DL) dlolE7F HEE Al
H/F9 99, B53F, dole 27|, HARQ(Hybrid Automatic Repeat and reQuest) & AR & d#sFt}
w3k, A I (Uplink; UL) dlolElo] tla] 7A=e Asea ~AZY AR g v AEste] 9
o] AREE = de AR/ FEE 49, FEsh, deld A7), HARQ ¥ HE S5 dElenh. ZIAFItdE
ARG EdE e Alo] EfY S S o] 2~7F Ab8E 4 glvk. AT (Core Network; CN)> AGeF
del ARgA TE S Y UESA =& FoE FAHE F v AGe 5T AER FAHE

2 L7 Aslol A, AHEAS ARRIAS aT9 A A%How 3
1% 7o) A% ARET Joms FF ZAHS A7 AdAE A2 )

AN AHES S, $59 AL TS M A8, dETEs
2

gige] g
S dst = HA

A vlel e =olE ugom olsfeldt LA B4 Axgeld A9 54 A% HE A4 Py 2 o2
A FAE Akt gk,

HAe] HE T

B ool o el

wgol a3

woage] Add] mEw vRe Y 54 54 We adHen £98 + 9o

BoagelA] Qg & Qi ERE ol gold AFF AAREZ ABHA gow, AFHA W E UE AREe
olele] JARRE H wye] &ah JlERolld Bel A4 s A BHASA oldlm F U

T 2v 3PP FA HEY AES 7Nte® g oyl E-UTRAN Alele] F4 Q¥ dlol~ ZREF(Radio
Interface Protocol)d x1]013%§‘§’4_(C0ntr01 Plane) @ A2 (User Plane) 7% YEhlE E4.
L

& 32 3GPP Al=Hlel] o] 8¥ = =] AEE B o]ES ol &3 dntHQl AT AS W

= 4% LTE AlaglolA ALgE = A Zgdde] 25 AArsts =Y
= 5% LTE Al&Ho A ALEE = sl T FA T de 25 JArshes &H
T 62 LTE Al=Eol A A& A MBI e +25 TAEE &4
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= 7 Qe thE HELI0) B4 Axde] AR
£ 88 ¥ we AAdel w4 54 A% s HEd oF w4
£ 08 W el 4 Addo] wE BN FX ) 25 FHEE oA g)

ol BRE =W Fxsel MuE B owwel YAdsel os) ¥ oa@el 74, 48 2 e 595
gol3tl olald F A2 Aol oltlA HPEE UAAEE B wwe] JEH SH50] 3PP Asge] A
$9 olEoltt

B OgANE LIE A9 0 LIE-A A0S Abgste] B ume AAdg A8sw, ot aazs 2 umd
AN 47 Ao AYHE o\ B4 Axel® M9 & vk wF, B PANE D BHE NFoR
2wyl Aol hs) AWsAT, o)t dlARA B wwe] AdE 1D A EE D g% gold
A wgsel 484 5 ek,

T 2% 3GPP FAH AEW HEE /e 9 wEm E-UTRAN Afole] Fd Qg de]x X2 EF(Radio
Interface Protocol)2] #|oJ# W (Control Plane) ¥ A& W (User Plane) T-2& Yl Z=Wo|th, Ao
HHL @& (User Equipment; UE)¥ WELAZF & #Elst7] falA o] &3l Alo] WAXE] AFH= 52
£ ougitt. AFEAIHHE o EE Aol ATl BdE dolE, dE Eol, 4 dolH EE AHU #HA
dlolg &l AEHE T2E g},

A1AS EYASLS EAE(Physical Channel)& o]&3te] A9 ASoA Axr HA4% Av]~=(Information

A FaeE A Ade
Division Multiple Access) WAlo® wWxm i, AsFaFo|A SC-FDMA(Single Carrier Frequency Division
Multiple Access) WAoo = WX

A2AS2 wiAH S A o] (Medium Access Control; MAC) Al =gA¥€(Logical Channel)& F3 FASA
A" AA o (Radio Link Control; RLC) AlFol Au]=g AFect, A2AIS9 RLC ASS 2144 e dlolH
AEE Ao, RLC AF9 752 MAC UF-9] 75 E5o= #dd 5% It A2AF<] PDCP(Packet Data
Convergence Protocol) Al tHZFo] F2 Fa A o]~oA IPvdr} [PvE}t 22 IP #I7S a&5o=
AE3t7] S8 EZ a3 AlojFRE FoF5 Y 4= (Header Compression) 7]%5& e},

3AZY HskEo $1x3F FA =Y Ao](Radio Resource Control; RRC) AlE& AlojHwolqqt g}, RRC
=2 FAuloj2](Radio Bearer; RB)E<] A (Configuration), A% (Re-configuration) % 3| #|(Release)
Hdse] =gAd, AFAE 2 SHANLEY AAE et RBE @Ed vESLA 31 HolH Ads
A A2AZT 3 AFTHE Mu=E uisit). o]lF s8], ddd UES T RRC A5 AZ RRC HAIA
wEstt}, @y vES A9 RRC AT ARele]l RRC A (RRC Connected)o] & A5, ©dS RRC A4 e
(Connected Mode)oll UA a1, 282 £3F 49 RRC F# AEl(Idle Mode)ol A k. RRC AlS2] 5ol
2+ NAS(Non-Access Stratum) A5 A4 2] (Session Management)®} ©]%54 #2](Mobility Management) &
9] 75 Fdgrt.

it fo to 2

7143 (eNB) S A8k shube] Ale 1.25, 2.5, 5, 10, 15, 20Mhz 59 WF F suR Ao o v
oA B = AF A% Ausg ATAG AR OB AL AR OE IES ATsEs 49" 5 o),

ol

UEToA TR dgolHE dEsts ol deAfde Alay]l ARE A5 BCH(Broadcast Channel), ¥
ol HWAIAZS M3l PCH(Paging Channel), AFEAF Egigolu Alo] HAIAES A%stE 318 SCH(Shared
Channel) s°] vk, 313 HMNEE e o AH| 29 Egd B Alo] wAAe] 49 318 SCHE &3 A
$d = 93, T HEx9 &% MCH(Multicast Channel)& Td] A5d Fx ot shd, oA YEYA
2 dolHE AEste A dSAdze 27] Ao HWAIRAE W43k RACH(Random Access Channel), AREA}
EfFoly Ao HAIXZS HAEE= 44e SCH(Shared Channel)7d Aok, AFAA@e] Aol on, AEAdo|
5= =89 (Logical Channel)®3+ BCCH(Broadcast Control Channel), PCCH(Paging Control Channel),
CCCH(Common Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic Channel) &°] %
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=
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[0022]

[0023]
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[0025]

[0026]

[0027]

[0028]
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[0030]

o.
% 38 3PP Mgl o el AYE U o5 ol§F AWA AE A% WP A9 9% =W
olt}.

ko Qo] AXALY A Ro] Ao MU AL A ZI 7S wER= Zo x7] A =eAl(Initial cell
search) Zg< F83H(S301). ©o]2 Y&, Wde 7|xFozRE F E7] AD(Primary Synchronization
Channel; P-SCH) @ * %7] A'9(Secondary Synchronization Channel; S-SCH)& <=Alsle] 7|A| =3} F7]|5 gk
Fa, A ID 9 ARE 5 ¢ v, 2 F, dEe JXForRE E7] W A< (Physical Broadcast
Channel)& #4138t A U Hc]—o AHE 5T & durt. 3¢, wde x7] A 2 dAelA stdga 3x
215 (Downlink Reference Signal; DL RS)E 2lste] st Ad AelE geld + .

Z7] A $AS v wde 2] ok A Aol 2 d(Physical Downlink Control Channel; PDCCH) 2 “37]

PDCCHOll A% Axo we} E¢ s 3-F A (Physical Downlink Control Channel; PDSCH)S <=4138Fo.
A EFY FAFR] A2 ARE 5

f

g, ZIAF HxR HAESAY AlE AE5S S T 2] e A dEe JX=] dis] Ao HE
7}4 (Random Access Procedure; RACH)S =8¢ A S303 WAl @A S306). ol S, 9 =
9lo] A< A9 (Physical Random Access Channel; PRACH)S £ £3 ]ﬂ/\ve— T lE 2 HAEsla(S303 2
$305), PDCCH % wi-g-ak= PDSCHE &3l ZeiEcl Wik &9 wWAAS FAd & Avh(S304 3 S306). 84
718 RACHY] 7%, 7132 5% &4 Zx}(Contention Resolution Procedure) Ty 4 9l

(')

ﬂl

dedt vl 22 HAAE S dde o]% AWkl /e a 4Als dF AxkEA PDCCH/PDSCH 74l
(S307) 2 =¥ Agya FF AdY(Physical Uplink Shared Channel; PUSCH)/EZ2] A&H=z Alo] A
(Physical Uplink Control Channel; PUCCH) #%(S308)& F3& 4 v}, 53] @dd PDCCHE S3lo] 313
A Ao} AKX (Downlink Control Information; DCI)E Algtth. o]7]4 DCI+= ol digh 29 & AHe}
2o Aol BEE 23, I AR EF ] whet o] MR thET,

o, wdo] Y AE F VX Tl dEste e wdo] VAR RRE FAISE Aol AHE e A/
}JaFed 3 ACK/NACK Al&, (CQI(Channel Quality Indicator), PMI(Precoding Matrix Index), RI(Rank
Indicator) 52 X3%stt};. 3GPP LTE Al=®le] A9, dde A3k (QI/PMI/RI 52 Aol AW E PUSCH H /%=

i

0!

oX FO"

o= T
= PUCCHE &3l A5 4 ot
4R LTE AZRelA ALEEE T waglel pad oAshs Kot

= 4

Ll
ﬂ#

z8td, ¥4 Ty (radio frame)E 10ms(327200<T,)¢8] ZAolZ 7} 10719 53k =7|o] B

A A (subframe) 22 g% vt A2l AJEHZHALE Ins®] dolE 7FAH 2719 &£X(slot) 22 T4 ¥ o]

ATk, A4 £F2 0.5ms(15360<Ty)e AolE 7FHth. o7]oA, T, & AMEH A& Y

Ts=1/(15kHz X 2048)=3.2552 <10 (¥ 33ns)2 RHAETF. ZFS A|7F GdoA] Ba=e] OFDM A%< 33l

Tk QoA B0 AdES (Resource Block; RB)S& EFHeth. LTE A28l A shube] A E5S 12709

Bk x7(6) 719 OFDM Al &S x3sich, dlolel7t Ad4HE T A7kl TTI(Transmission Time Interval):
Y

St olgel Anzee welZ Add ¢ Avh 4Ed FA zede] FrE el Baetn, T4 Zeelel
EEE ABEe & EE Ansdgel £gus %9 £, S%ol S O HRe i vhab
wae & g

% 5t SgYA FA QoA shbel Anzaqel Ao] Ge] £@HE Ao AU sk wHol

5 55 Fxsld, BRI Y2 14719 OFDM AEZ FAH vt ABZg Y Ao wet AL 1 WA 3719
OFDM AlE& Ao} ddoz AlL¥ Uwx] 13~11709] OFDM AL dolg o=z ALgFrt, T A Rl
WA R4E= QHEIL} 0 WA 39 thek 7] Al (Reference Signal(RS) XX Pilot Signal)E YeERATE. RSE A

of 4ol W dlole delzh Auglol AR ol A APow wAAT. Ao AL Aol B FolA
RS7F A e Aol &, EfF AEk Holy Y FolA RS7F @R EHA g2 Al et
Aol dde] dgdEE= Aol AEEE PCFICH(Physical Control Format Indicator CHannel), PHICH(Physical
Hybrid-ARQ Indicator CHannel), PDCCH(Physical Downlink Control CHannel) &°] 1t}.

PCFICHE & Alo] 29 AAR} A2 A vf Bz wlrh PDCCHol AH8-¥ & OFDM A=< 7ME whdo A

_6_
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a4k, PCFICHE 31 WAl OFDM Aldel] 91Xsbw PHICH % PDCCHol $-438te] A€t PCFICHE 471
REG(Resource Element Group)® A% al, Z4Ze] REGE A ID(Cell IDentity)ol 7]1Z3&Fe] Alo] 9 o] &
AE Y}, U] REGE 47019] RE(Resource Element)Z A ¥ Y. REE shute] Fubgslxslute] OFDM A &= A
oE= HAAx E¥ L& yepdvh. PCFICH #2 tigFel] wel 1 WA 3 & 2 A 49 & AN
QPSK(Quadrature Phase Shift Keying)® WZHt}.

PHICHE= &% HARQ(Hybrid - Automatic Repeat and request) AAIARF AEZA FFHT o] gk HARQ
ACK/NACKS Y24 AF8¥tt. <, PHICH= UL HARQE $1¢h DL ACK/NACK AR7F A$H= AES Yehdd.
PHICHE 171¢] REGE T4 ¥ a1, ”e] EA(cell-specific)dlAl =T A E(scrambling) ETh. ACK/NACKES 1 HIE=Z
A A ¥, BPSK(Binary phase shift keying)® WZHt}., WHZEZH ACK/NACKS 3H2Fel1#}H(Spreading Factor; SF)
= 2w 4% SR, 29§ A49le] mW i 2o] PHICHSE PHICH 8-S FAETH PHICH 8o 53
%= PHICHO] 7H<r= 4b si=9) Jisrel whel AA €. PHICH (23)2 T3¢ 49 B/Es AR dHelA
tho]HAIE o]5& &7] A3l 3 W (repetition) € Th.

PDCCHE &2 bR A Alo] AHE=A HEZH Y A3 nsle] OFDM A Eol FdE . of7]oA, nd 1 o]
=4 PCFICHO <fef #[Al€t}. PDCCH= shut o/de] CCE= s~A®vh. PDCCH= A% 2'2<] PCH(Paging
channel) @ DL-SCH(Downlink-shared channel)®] Adagdz Add AR, T =A% ITWHE(Uplink
Scheduling Grant), HARQ HX¥ T& Z @& T& wd 54 OLE%—ZFDP PCH(Paging channel) % DL-

SCH(Downlink-shared channel)+= PDSCHE E3] S}, wabA, 7|A =3 @ dutd oz EA3E Ao A
B Ee A MUl dolHE A|9stals PDSCHE F3lA dlolHE 242 A% ‘3-l SAlkci=

PDSCHS] dlo]87} ojwl @ (sht e Hao] @Al AFE = 3o, 7] ddEoe] o9 PDSCH Hlo]H
Z a8k tiEY (decoding) S a0k 3H= Aol that AR 5L PDCCHOl E£gE o] dAEdct. A5 59, 54
PDCCH7} "A"2}+= RNTI(Radio Network Temporary Identity)= CRC U}/\?'](masking)ﬂoi ar, "B'd= FAXY
(e, Fuk 1A 3 "Cheke DI £ =, AS 4 AR(d, A& 55 Afol=, W

5 ol&d AEFHE dolgd B3 ARV B MEEIHAS F& Ao spgeeh. o A, A g9t
D2 AAlo] 7R AL gl RNTI AHE o] &35te] A JHolA PDCCHE RYEE, F 2l
RNTIE 7HA1aL 9l sk o] o] whto] Qup, A7) I&%}%S PDCCHE “#4l8taL, =413k PDCCH]
"B"¢} "C'ell oJ&l] XA+ PDSCHE +Alghtt.

= 62 LIE Al2RlelM AR S ddHa MEZ])e] 725 BAshs =l

T 62 FAFsW, AFgYa qBZyde AojHHE U= PUCCH(Physical Uplink Control CHannel)”} &%
HE 993t AgaF doleE U EE PUSCH(Physical Uplink Shared CHannel)7} @3EHE o= s & 9
ok Az ALY FZh Fito] PUSCHO| @&, F3k4 GYolA doly F99 ¢S5 F-Fo] PUCCH T+

TF. PUCCH Zdell &5 = AloldH= HARQO AHE-%+= ACK/NACK stk A A AElE dEbd= CQI(Channel

Quality Indicator), MIMOE $3F RI(Rank Indicator), J&H3 Y F 232l SR(Scheduling Request) &

o] glt}. 3 wbo thdk PUCCHE: MEBEZ#H A el Z+ —’5 ANM Mz & Fa4:E AAeE sy AYES
AREgTE. 5, PUCCHO R E = 2719 AdE5S €% AAdA F35 <3 (frequency hopping) €th. 5
% 62 m=02] PUCCH, m=1%! PUCCH, m=2¢1 PUCCH, m=3%1 PUCCH7} ME.Z o] dGF= = AS orgr),

ol mlo

o3} MIMO A]2Hle] tsle] *Mﬂ%ﬁz} MIMO(Multiple-Input Multiple-Output)+ H7He] SAlCte|Ue} E=7)
o] FAIRMEIVE AMSetE WHOEA, o W o3 dlolHe] F74 a&S AL 5 I F, ¥4 F
A AjzEle] Al E2 —’F*J‘i oA EHg7e] JHUE AMSEoZH &S TUAI7IL dvs Y AL &
ATt o]l H FHAA MIMOE 'tbF otelu' EF XA 4= ).

tF ey Tz A, st "A HAIAE FAlsH] 98] @Y ey AR o)FEekA ekerh. 1 Al
tF QHElY Z1sdAe oy SteEyeA G415 dlolE Z2Zb(fragment)S $Hd| Ho} WIsto 2 A dolgE ¢
Ao, gz ¢t VEs ARSI, 5-E 279 A GG oA doly AF SEE A AY, B
EAR HolE AL £2E HASHHA /\] g A A (coverage) & S7HA1Z2 & Au. TS, o] Ve olsF
A e A7) ol FHA AT & k. o HElY Tsd ok, 9 <HEYE AMgsd FE Vs
o 9%t o]% EAlA e AL FAZS FEI 4+ 9},

guA el thE QHEIVHMING) B4 A|AEle] ZALETE & 7o TAEo 9t} Salttds £ Qtelurh Nl A
A &0 Qla, FATAAE A1 tEUTE Ni7E AR Eo] o). o]FEA FAT R ST A BE )9
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s, Agdgol zAE AR wWE S sEx 9y w7P AEgso] A AFH=E N MY FAMT
. . X3 X255 Xy, i o = . = =] = o e

(transmitted signal) T 7 FAHEE ASE nEE B2Ab o474, TheA dEe dE JRE A

% Ad 43 SO mEk 4 eyl HdsE] BulE] = 93 st oo e AL T1o X"t X

= 9E X & o]g3ty s}rlel k] 59F o]l YyERA 4 Q). of7]A] W"L [ HA FAekeE L) j HA
AR 7re] EZ ouatt, Wi 7122 @28 (eight Matrix) £ Z2l39 32 (Precoding Matrix) o]l
S},

i

9

4 5

3>

Xy AW W ot Wi |5
X, Wy, Wy ot Won IS

X= : = L | = Ws = WPs

X; Wi Wi 0 Wiy IS

]

([ Wrn W2z Wy, || 5w |

Zk

~

Aoz Y FHo W EFAHQA ue, Foy Ao ME g HRE Bl £ s HAY g
8 o9t webd Y gHY WA (rank)E A E =Y (independent) 3 (row) T=E A(column)d W
FA Hx AFE AYgEez, g4 AT A(row) EE D(column) ) MFET F 4 A do. =43
o2 q2 294, A P4 HY FBA(rank(H))= 532 63} o] ATET).

#3146

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

EE, O L 7142 AsdA mul AR e 4R 42 9% AEd(Strean)' EE gelA] AE
Y om SR st 0% e 2EY' & 'dole] (Layer)' ® AFW F Ak, 1w A% 2EY
At g8 A2 e gug ud F gE AY £ A9 3 uos 2 5 g gn uebd, Ay
Geo] e ohel Fota 73 ol el % v,



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]
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84 7

# of streams < rank(H)< min(N,, N )

o714 "# of streams"i= 2EHO & UEhth. 3, oA & o] REYHL ) oo SHHUE T

A4 A5E & sl Felaloh Bet

gk A ool 2ERHS oY Il QHHue] tieA 7= oY 7R whHe] EAE 4 vk, o] S vt ¢
w7l FRe wet v Zo] AdE 5 2l g o] 2E"o] o HUE AX AFHE ASE T
7F TrolHAIH Ao g & 4 gl oy 2EYo] 013 VS AA AFHeE F5v 330 HY &9 32
o2 B Fdnk. EE 1 59 33 oA E e 7 AHEHAY Y £ (Hybrid)® FEHE Zhesith

g, A ol sEAl Al=Rle] EFEQ] LTE-A A|&Flol = HolE] dAEE FdS 3 71& BFdxs A4
=2 ZFU CoMP(Coordinated Multi Point) HF A& AAE Aoz o ddrt. o47]4, ColP AE A2
=9 AFel dv= @ B VAL B AE) Y 35S FEATNT] G 2 A ol TAE F& A

ol Mz gHsto] iyt FAlsy] AT dF WA S TR

CoMP A% W42 dloly 375 S d38% MIMO Fejel ZJE Z 2 A4 (CoMP-Joint Processing, CoMP-JP)
2 g A=/ EH(CoMP-Coordinated Scheduling/beamforming, CoMP-CS/CB) Wralo g e <= i},

stFE e AT 2JAE ZRAG(CoMP-JP) Aol A, T ColMP dF BAE st 2t 7[A=o25E b
OB E 7Aoo FAld FAIE & lon, ZF VAF o2 REH FAR ASE At £l s A
72 4 A+ (Joint Transmission; JT). T3, CoMP dE WAS F8sl= 7|X=FE F vyt B AlHd A7)
gtz dolgHE AEsts WiE neldt 4= gltd (DPS; Dynamic Point Selection). o]} @2, ¥ A=/
v B2 (CoMP-CS/CBON A, @de WIxwE& T3l HolHE des st 7A=, & AW 71X =& §

5

e ae] A9 ZJAE Z2 A (CoMP-JP) wWralolA, 2+ 7
21th (Joint Reception: JR). ©o]¢} &, @E—ﬂ, 2AEHY
PUSCH & “FAlste=d ol ¥y =AEE/HNE
3 AA €.

1A= GEEEY PUSCH A1S& SAld #4118
/RIZET W2 (CoMP-CS/CB) Ol A, Bhuke] 7] A= wte]
Se7l= o= 2A2 Y A(EF2 7IA=) S 9

o,
y19
=)

1

o
>

>,

] AX (channel state information; CSI) H.aro] #3sle] w3ttt A LTE EFAAE
1ol &85 = JNFEZ(open-loop) MIMO & Y AHHo| 7|wksle] &85 = #HFE(closed-1oop) MIMO
- 7}11 %\‘4‘_] Walo] A%, 53], #HFZ MIMO ol A= MIMO ¢telve] v453} o5 (multiplexing gain)S o

7] 98 A4S L v grke Ad dH ARnE gom WEYS Fu¥ £ Ao A5 A de 4n
S ogueyy Qr 98, W@l Az A5E Adaa, oo el Z4@ A AY Aus

PUCCH(Physical Uplink Control CHannel) %i= PUSCH(Physical Uplink Shared CHannel)& E3lo] ¥=w 3}%
= sy,

CSI += RI(Rank Indicator), PMI(Precoding Matrix Index), CQI(Channel Quality Indication) A|7}A| x%y_g

A EFET. A4, RI & &g vkl Zeo] Ade A3 ARE YeERH, @do] 5¢ F35-A17F 24
Z3 Al = Qe 2EYY S ou]sith, w3 RI = AEY FY Ho]d(long term fading)ol 23} 7&
A EE PN, QI & ®oh B4 o 71 F72 Z|Axon v=u A

T HAZ, PN = Ade 27 EAS bl gtoez SINR 59 WEZH(netric) g 7Eo g wdo] Misie
. gz QI & A AVIE YEE Fgow B4 7|A o
INR & 9w 3tct,

H

Lo,

<

AL

K

o

i)

e

1z,

[>

i
4
Au)

n =

LTE-A 53 22 Bt Ard 4 A2go| A= MU-MIMO (multi-user MINO)E o]&3 F71HQ v A&}
thol Bl A El (multi-user diversity)S ¥+ Aol F7FE Ak, MU-MIMO oA+ <Hely Z=dQlolA thF3sE e &
DE 7k Mol EASHY] wliel, CSI o A o (ST & Rad dhdinl ofug, gy e tE ¢
@o] Fhele 2 3k nH S gk, whEbA, MU-MIMO ol A& SU-MIMO ol H]sle] wo} A&&k (ST Bl &
THE
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

S=50l 10-1835331

olo], LTE-A EFoAE HE PMI E‘%j( ong term) 2/%E Fh<d(wideband) PMI <1 W1 ¢ <=El(short
term) @W/HEE A B ul=(sub-band) PMI ¢ W2 E& o] AAstE Ao 2 AALQT)

A7 W1 2 W2 ARZHRE sel HF OPMI & FASE 724 ZE=HE WH3k(hierarchical codebook
transformation) WAl A= ol 43k 8§ I o] AEY =¥ FEA FH(long-term covariance
matrix)& o8& 4 U}

#2148

W = norm(W1 W2)

4 14 W2+ =¥ PMIEA, $£8 A JRE wgstry] A8 748 Z=ie I=fsola, 12 HF
AR oy, porm(A) & HE A 9 2 99 =E(norm)e] 1= A3H(normalization)d HHE on)
3k

Z)E W3 2ol FAA FERE O S84 99 2.
784 9

WI() = I:)((.’ ;():l, where X, is N/2 by M matrix.

r columns
e

[k ! m
W2(j)=|: Cu  CGw  Cu } (if rank =), where 1< k,/,m < Mand k. ], mareinteger.

n
a;ey ﬂjeM Yieum

kA 9ol Y=o = wxk Wy ey (cross polarized antenna)E AF&-3lar <telu 7+ 3z o] %
gk e, & 5o, 4 A SHY 1 A”TE A& 3ge bk o]l AS, dASE Ade g

= Al
(correlation) 54& wHkgdste] AAg Fxolth. wx AI gHUe AS SHUE 3 SHY i
(horizontal antenna group)®} 2 ¢telu} & (vertical antenna group) o2 & & < %‘xt—fﬂ, ZF QFEL
42 ULA(uniform linear array) Srelvbe] §4& 7HAH, 7 <HHY 152 FE(co-located

=
&

weba Zb 2F9] ey F AddA & Fdek A8 94 S7M(linear phase increment) S5A4& 7FAH, <
Z

b as P Auddse 98 3 d(phase rotation)® 5AS e Aw, ZERS AES dAE
(quantization)¥ gtol”7] wiitel A 545 2= wtgste] m=fs AAlsk: Aol desit. A9 #
o5 f8 7l e xR ke A 1 2EEE ofY 84 103 ol A 5 Sl

F5}4] 10

X (k)

WIG) * W2(j) = 2 X (k)

9 S 10014 BEAEE 40 gtEve) 4

XB g pze melgen, Az £9 duy aF £4 dE 1§ FuEA 4L welFth
°

)
XE = 7h b 2§ ey g R S4E 0
Aol sy, HEAQ o= DFT PHS o] &3 4= Ut
LTE-A %237 22 Bt 1w 54 A28l A= M-MIMO (multi-user MINO)E ©]
HolHAE (multi-user diversity)E& d& Aol F7FEAY. MU-MIMO oA &= QHHU =

op
ot
2
)
2
0,
oy T
ofX
>
o
2
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

S5=50ol 10-1835331

o] Ztdol EAE7] wiZoll, CSI ¢ Z&A ofit= (S & Ragh dEigdt ofyel, ta3shy=
A FEFE v Aok mebA, MU-MINO ol A<= SU-MIMO off H]sfo] ®Ht} &g CSI B

R, CoMP JT o] 5 o8] 7[A=o] 54 ddoli a3 dolHE 9 AFstuz o]2Hoz eyt A
gHom FAkEe] gl MINO Alamle R b5k o= gk, &, JT oA MU-MIMO & b= A= ©d A-MU-
MINO ¢} vRx7HA 2 95 2AAled s d2s i S dsh] A8l =2 Ao Ad dH AR e |
. CoMP CB o] Aol A 13 Aol A1 AolA F= & 29shy] AsiA Jugh Al e JRn7t
L

1 o

A 7 S FARAT7I7] 98 shue] W oRA, IR Aol diF 57 AldY A HAEE ZolAY Ad A
AS AE3HR & A5 AB=ZH 9 (9], ABS(almost blank subframe)@}il A|A)S AF&3laL, 3 7+ Aol
olE 1E3le] IE & 2=AEH3 = Al ZuQlolAe] A 7+ b4 g8t 71 el A=A o37]A, ABS 2 A
AE AEzFAAd A= (RS ¥ AFT 4 JEd AAH= Ao] drkyolry,

o] A% 3 7+ A9 UE YAdNAE ] Awrt ARz e was A Wsle A Jed, 4 ABRZy
Ao ®WYh A3 RLM(radio link monitoring) %ol  RSRP(Reference  Signal  Received
Power ) /RSRQ(Reference Signal Received Quality) & 4 3= RRM(radio resource management) 52FS =3
A, CSI(channel state information)E ZA3l7] Y314, 7] RLM 52/ RRM F2te] #d3 7+ 54
AYE AEZHUEY] JFolA FdEHES Ageolof ). wepx, @A 3GPP LTE EFwA A= 2
A EAHE 5te] 2 /e CSI HB =YY AEES Hosta Q.

o o2

A 3GPP LTE FFFA, FAZ SR 3GPP TS 36.213 EAolMd= ol & 1 2 % 2 9 Zo] sty ds &
I ek w3k, ol HE R A9 AS Alad¥®, F RRC Al

4
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[0081]

S=54

* 1
. Transmission DCI format - - Search Space Transuission scheme of PDSCH
mode o gorruponding to PDCCH
Wode 1 DCT format 1A Common and Single-antemna port, port 0
[ UE specific by C-RNTI o '
. DCI format 1 UE specific by C-RNTI Single-antenna port, port 0
Mode 2. DCI format 1A . Common and Transmit diversity
v UE specific by C-RNTI o
DT format 1 UE specific by C-RNTI Transait diversity
Mode 3 - 'DCI format 1A Common and Transnif diversity
UE specific by C-RNTI
DCI format 2A UE specific by C-RNTI Large delay COD 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 Transamit
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 MINO
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 1f 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 1 UE specific by C-RNTI Single-antenna port, port 5
Mode 8 DCI format 1A Common and 1f 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 Dual layer transmission, port 7 and 8
or single-antenna port, port 7 or 8
Mode 9 DCI format 1A Common and Non—MBSFN 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
DCI fomat_2C UE specific by C-RNTI Up to 8 layer tran§-issioﬁ, pqits 7-14

_13_
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X2
Transaission DCI format . Search Space Transmission scheme of PDSCH
. mode ) corresponding to PDOCH
Node 1 BT format 14 Common and Single-antenna porl, 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 Transnit diversity
UE specific by C-RNTI
DCI format 1 UE specific by C-RNTI Transmit diversity
Mode 3 DCI format 1A . Common and Transait diversity
UE specific by C-RNTI
DCI format 2A UE specific by C-RNTI Transmit diversity
¥ode 4 DCI format 1A Common and Transait diversity
UE specific by C-RNTI
DCI format 2 UE specific by C-RNTI Transmit diversity
Mode 5 DCI format 1A Common and Transait 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
Mode 8 DCI format 1A Common and Single-antenna port, port 7
UE specific by C-RNTI
DCI format 2B UE specific by C-RNTI Single—antenna port, port 7 or 8
Mode 9 DCI format 1A Common and Single-antenna port, port 7
UE specific by C-RNTI
[0082] DCI format 2C UE spec-ific by C-RNTI Single-antenna port, port 7 or 8
[0083] 7] 3GPP LTE ¥FEAlolA=, PDCCH 2 wlAa7)g RNTI ¢ Z£3o] wa DI £wWo] veh} gon, =3 -
RNTI;LSP;;;NT; i fz ] xijj jg}] ?i ; DCI m)i % A% W= 71 D0l ERE EASE 9
2, 4% e 73 B4 4 9 00129 14 b gelslel Rl 4] & 1 o &
PR ® RNTL 9] &577F C-RNTT ?1 7 dlAlgh Holw, 7] % 2 = PDCCH & vwh~7®E RNTI o EF7F
BE AARE Aotk
[0084] # 1 oA C-RNTI = vp27]" PDCCH & &2 54 A Golr Eeddl= ysadgs 23 DCI =9
1B 7} AEdud, & #olojs o] &3 HF=Z g3t tF3t M o= PDSCH 7F A Avkar 7Hg skl PDSCH
& tazg st
[0085] A, Y ¥4 AAA(Channel Quality Indicator; CQDE 7|A=ZOoZ H1sl7] ¢ate], @re 7]xFo] o}

A
& RER Jx A5 E AEdT= el Ad

ax %S4l (IF ARE YR F, of
wro] QI 4& 915kl /Hgake /A% PDSCH A BEE

S
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[0086]

[0087]

S5=50l 10-1835331

¥ 3

Transmission mode

Transmission schese of .PDSCH

1

Single-antenna port, port 0

2 .

Transmit diversity

3

Transmit diversity if the
associated rank indicator is 1,

~othervise large delay CDD .

Closed-loop spatial multiplexing

Multi-user MINO

Closed-loop spatial multiplexing

with a single transmission layer

1f the number of PBCH antenna ports
is one, Single-antenna port, port

0: otherwise Transmit diversity

If the UE is configured without
PMI/RI reporting: if the number of
PBCH antenna ports is one, single-

antenna port, port 0; othervise

transmit diversity

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

If the UE is configured without
PMI/RI reporting: if the mmber of
PBCH antenna ports is one, single-

antenna port, port 0: othervise

transmit diversity

Closed~loop spatial multiplexing

with up to 8 layer transaission,

ports 7-14

& B0, & 3dA I R= 72 HxY dF

= i
Q3th, PBCH ¢tely X EVE E47190 49, QI
(transmit diversity)® 7}A®th. =3k, Q=
VL PR B R IR ERVIE I EE

%‘Xé’% ‘CH—S}O% 7] Zg. Ijro]tﬂj\‘l]:/]
olg] F 49} o] Y~ FHE VX oR FrwEw 7}
HZ 7| 2 39 dolEet e HAE ¥US AASIe] dE
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X 4

out of range

01533
0.234
0.3770
0.6016
0.8770
11758
1.4766

1.9141
2.4063
2.7305
3.3223
3.9023
4.5234
5.1152
5.5547

78

120

193
308

449

602

378
490

616

772
873

16QAM
16QAM
16QAM

QI index | modulation I code rate x 1024 | efficiency:

7
8
9

10
11

12
13
14
15

[0088]

[0089]
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[0090]
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I ARl o
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=
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& =)ol RRH(remote radio head)E 7FA|aL A& A= 71X
reference signal configuration)ol Wz} z+ 2 Hgo

}= 71A1aL (RS &
52 FAEe] dud,
PDSCH 9A] 71413} RRH 7} BAlo <8}t
i zlsith, FAF R, & 8 ¢

A AEs

_|L

Ir

ot

4o
=2
;o
o 2L

A1 ABZHY

~ M om T
o

a)

= 4 9} o] CRS 7]4ke] PDSCH #

CARHFRE ALE B3

)} 3
e

7F AEE ook s}, o]
TRAEE FEhA
ng gain)< ¥4S &

A5e Afshs

TR A/ )
o I oy

#ntk A= A 1 ALY A3 WEte]
A Alo] ABS & AA = ABRIHUAE
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