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w54 A2 Aol Jwetel, 7] JAZoRRE AE FA) AF AF B AL BYom s,
o g

g Al A

7l & £ of

Boage v B4 Aadle #a AemA, nr AdslE, B4 B4 Axged A9 54 A% 2= 4
4oy L o) 9@ gAol #at Aolnt

Al Al2=®lol Ad#|2 A 3GPP LTE (3rd Generation Partnership Project Long
Term Evolution; ©]&} "LTE"2} 3F) £ A|xelo] tjs] /HeFd o=z Agsic),

T 18 B BA A a"e] dF 24 E-UNTS W%E fFH oz £A% =Holtl. E-UMTS(Evolved Universal
Mobile Telecommunications System) A]2®l2 7] UMIS(Universal Mobile Telecommunications System)olA]
Rsek A|x"lo g, @A 3GPPA 7]12HQl ®FEst AHS HJAskal Qlvk. dwrH o g E-IMISE LTE(Long
Term Evolution) AlZ=®lolgtar & X v}, UNIS ¥ E-UMTSS] 7]+ +Z (technical specification)2] “JAgH
W8-S Z+7Z; "3rd Generation Partnership Project; Technical Specification Group Radio Access Network"<]

Release 73} Release 82 #z& 4= t}.

T 18 F=xshd, E-UNISE @2 (User Equipment; UE)3} 7]A|=(eNode B; eNB, WIEHZ(E-UTRAN)S] Fttol] ¢
2| &te] F YEY IS AZAHE HE Alo]EY o]l (Access Gateway; AGE EF3IT}, A FE HEEINAE A
Hl 2 HEANEE AH|A~ H/Ee FUINEE AH|2E 93] bz dole 2ERS sAld A5T 4 .

3 X o= sl o] Aol Aol EAjEc). AL 1.25, 2.5, 5, 10, 15, 20Mhz 59 HYE F stuE AAH
o] whdeolA 8% Ee A dE AHaE ATt AR e Ae AR e d9EFs ATstes 244E
F Ao, 7IAFE v dEe gigk tlolE $5418 Alejsttt. & A (Downlink; DL) HelE|7F AFE Al
¥/ Faa 4o, §53), dlelg A7), HARQ(Hybrid Automatic Repeat and reQuest) ¥ HX & 4HF

gk, A" A(Uplink; UL) dlolgel] s 7|A=& dadda 2AEY BEE G oA dEstd OH""
ko]l ARgE = Qle ARY/FIE 49, F&sh, dely A7), HARQ #¥E AR T& dyFr. 7IA=Tel =
ARG EdlE e Alo] EfY S-S A FHo]=7F AHRE 4 dvk. A (Core Network; CN)2 AGeH
wel ALgA FE & A% HESI =& FoR 74" F U AGe HFY AEER FAHE
TA(Tracking Area) W92 whdre] o]5AdS& Tz},

O

ﬁ v
rt
=~
m

A B /1SS WAS 71MOR LIEAA Awslol AR, Agast Agddel a7st /he A%don 5
Hsha gk, E#, e TA A% J1Ee] A% AuHn dons §F APAL A7 AL A 7]
& At aTEt. MEY W gh, Aus h8Y S, $84Y At Fs WS g, vETast )
WY QE el s, wute] AA% W9l Am ol ayHch

w59 1§
EC R

dad kel 22 =oE wEReR olgtdis FA A A" A 54 AF m= 2 WUy 2 ols
AR AAE Atz o,

HA2 HF 7

wouye] 9 gl

Wy £

wowge] AAdo] weaw g 49 54 54 W adHon £4% & dv
wougeld Qg & ot E3E olgeld ARH ENER AVHA Qor, AFHA Fe E O anse
obelel AAZRE B wwe] Lshs slERokld B AN s Aol BaAHA B + A
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Zoltt
=W Zrge dY
T 1 B B A" dERA B-INTS SRS NFHoR 2AE 2.

E 2% 3PP FA AEW AL JINes @ wlal B-UIRIN Aleld] FA QEslols ZR2EZ(Radio
Interface Protocol)2] A|oJ#H W (Control Plane) @ AF8-x#H ™ (User Plane) %5 YEE =W,
w
H

H

32 3GPP AJzHle] o] &= B AHEE % ol5S o] &F kARl AE AF 0

= 4 LIE Al&RolA AR s = A Zedle] 728 oAfshs =d.

= 5 LIE Al=glel A Abg s = shdda v Zedle] 728 oAjshs =y,
= 62 LIE Al=dlol A AbgsE d3da MEzaele] 728 =A8h: =4,
=72 AWAQ o HHUMING) FA ARl Ak

=8 @ Ige] AAee] met A 54 AE REE HEF «dE =4
=92 @ Iyl o AAee whe Fal FA o] BE FARE A

ol AR =W Fxsel MuE B owwel Yadsel o ¥ oa@el w4, 48 2 e 545
gol3H olald + Ae Aol olstlA HPHE WAEE B wwe] JEH SH50] 3PP Asge] A
&4 eEol,

¥ OgANE LIE A28 0 LIE-A A0S Abgste]l B ume AAdg A8sw, ot aazs 2 uwd
AN L 47 Ao AYHE o\ A Axel® Hg9 & dvh wF, B gAML D BN NFoR
2wyl Aol fs) AWsAT, o)t dlARA B wwe] A 1D $A EE D g% goldt
A wgsel 484 5 ek,

T 2% 3GPP FH AEW HEE /e z 9w E-UTRAN Afole] Fd Qe de]x X2 EF(Radio
Interface Protocol)2] #loJ# W (Control Plane) % A& W (User Plane) T-F& YEl= Z=Wo|th, Ao
HHL @& (User Equipment; UE)¥ WELAZL & #eEst7] falA o] &3l #Alo] WAXE] AFH= 52
£ ougitt. AFEAIEHE o EE Aol AFolA A" dolE, dE Eol, 4 dolH EeE AHY #HA
dlolg Tl AEHE B2E g},

A1AZ E2ASE EgAd(Physical Channel)S ©]&3le 49 AlSolA FXR dE AH]2=(Information
Transfer Service)& A3t EZATE e d= wAHEA A Medium Access Control) AFTTE AF
A (Transport Channel)S E3 dZAH U, A7l AFAIS T3l wAHEFA ASH ELAS Alolel
g7} ol Esttl. FAlSH FA5e EYAT Alels EYAES F8 dlelgr) o]Fsttl. v EAde
Nzt Fues FA Agor 83y, FAFor, ElAgde 313 AoA OFDMA(Orthogonal Frequency
Division Multiple Access) WAlo® wWXxw i, AsFaFo|A SC-FDMA(Single Carrier Frequency Division
Multiple Access) "2lo = WMExHT),

A2AS2 wiAHE A o] (Medium Access Control; MAC) Al =zA¥€(Logical Channel)& F3 FASA
a8 A9 (Radio Link Control; RLC) AlTell AMu|~=E A&dch. w2459 RLC AT 44 A doly
AEE A, RLC AF9 752 MAC UF-9] 75 E5o= #dE 5% Yt #2415 PDCP(Packet Data
Convergence Protocol) A& thelFo] F& 4 QlEjHo] =04 [Pvart IPv6st e TP 7S S&4o=
AEsh7] A EHas AJdRE 955 3y ¢S (Header Compression) 7|52 43§ git},

A3AZ2l FHetEo A8 FH xdAlo(Radio Resource Control; RRC) 7A1% Alojg oA wt HolEtl, RRC
AZS FAwo]#] (Radio Bearer; RB)E2] A4 (Configuration), A3 (Re-configuration) 2 3Al(Release)
of #AH =gAd, dEAE B EYALEY AlolE HIett. B @¢EH UEYA 79 dHeoly dEs
8l A2AZ 28] AFEHE Au|=E ou|stt. o]E 93], @EI WEL A RRC AT AZ RRC #IAA
S w3sieh, ddy vEY T2 RRC AT ARolell RRC A (RRC Connected)o] 42 7%, @2 RRC A4 e
(Connected Mode)oll UA a1, 282 £3F 49 RRC FA AEl(Idle Mode)ol A k. RRC Al52] el
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21+ NAS(Non-Access Stratum) Al&S A4 #2](Session Management )2} ©]54 #&](Mobility Management) 5
o] 71%& g,

AFEDE FHFE Gl 4e 125, 2.5 5, 10, 15, 20y $ ARF T G2 440l el g
ol B i A A% AusE AT A2 BE 4e Az BE g9Es AFses 449 5

—

i

ol

HESFoA G2 dHeolHE AFste o AFAde A~ JRE A453= BCH(Broadcast Channel), ¥
o]d WAIAE A3} PCH(Paging Channel), AF&x EgFolu Ao wAAE HAEss= 348 SCH(Shared
Channel) s°] Att. a3 HEIMNAE EE E Au|2o Egfd e Ao] WA A5 348 SCHE &3 A
2 F£x Qa, e %Eiﬂ 31k MCH(Multicast Channel)S &3] A5E % vk, A, ddo|x YEYA
2 dlolHE AFstE 4 AERE %7] Ao WAAZS AEsk= RACH(Random Access Channel) A&z}
Efgo|u} Alo] MAIAZ A%3k= 4% SCH(Shared Channel)7F v}, AEade] el lon, AL
)3 5= =g A< (Logical Channel)®3¥ BCCH(Broadcast Control Channel), PCCH(Paging Control Channel),
CCCH(Common Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic Channel) S©°] %1

o}

T 3L 3GPP A|&HlY o]fEE Eg AfUEs D o

ot

4o ddo] AXNAY ARe] Ao AP B VIAFH FUE EFe= B
search) AgE& FPgrh(S301). ol& H3ll, @@ 7|AFOZRE F F7] zH”‘(Primary Synchronization
Channel; P-SCH) ¥ % %7] x'9(Secondary Synchronization Channel; S-SCH)
Fi, A ID 59 ARE 5% ¢ Advh. 2 F, 9 VAFoRRE By BF %H‘é(Physical Broadcast
Channel) & F2lste] A Ul W ARE 5% 4 vk, s+, ode z7] A &4 dAdA g3 Fx

=g
A3 (Downlink Reference Signal; DL RS)Z FAl5te] slakda jd AE|S 3

e r
O
OSL‘
r_u
o})

[
o

ro,
>
1-0{1
rN
ofx
o
i)
o
i
o
ofr
ol
N
o
r;‘ﬂ
I _EL

o] &3 UnkA

A= Sl |

[*]

AV

Z7] A 9AS vz 9we Eg 33y #A)o] A< (Physical Downlink Control Channel; PDCCH) 2 AH7]
PDCCHol A% A ro) wa} 27 3} 2

[e) (e}
YT I A (Physical Downlink Control Channel; PDSCH)& Al3Fo
A FY FAAD A=E ARE 5

roh
N

FH, 7A =] HzE FESAY s AES g T4 Aol §le AS dEe VATl s Ao A&
}7 (Random Access Procedure; RACH)S 38& 4 ATh(THA S303 WAl TA S306). ol& &, @& =
el <4 Ad(Physical Random Access Channel; PRACH)S B&l 54 AlE2E ZPER HAE5Fa1(S303 2
$305), PDCCH 2 th-gski= PDSCHE &3 Zelieel Weh &8 WAAE AT 4 JAvh(S304 R S306). 34
719k RACHS] 7§, #7149 oz FE 312 H2F(Contention Resolution Procedure)E =38 4 Sit}.

]

et upel Ze AAE s 9Ee ol AmbAQl A/seE A AE WS AXEA PDCCH/PDSCH =4l
(8307) % E¥ d¥gYa ¥ A'd(Physical Uplink Shared Channel; PUSCH)/Ee] AdEa Aol A
(Physical Uplink Control Channel; PUCCH) A%:(S308)2 <3& 4 Au}t. 53] @2 PDCCHE E3lo] 3}
A Ao} AH(Downlink Control Information; DCI)E F41%kt}. of7]A DCI& e ik Y b Fre}
2o Alo] BEE 23, 2 ARE EF o whel o] ME thET

tH | o] A AE Fa VATl AFste e o] VAo 2 RE Fpldks Aol ARE s A/
FJeFed 3 ACK/NACK Al&, CQI(Channel Quality Indicator), PMI(Precoding Matrix Index), RI(Rank
Indicator) &< g3}l 3GPP LTE Al=®le] Z§-, @ &3 CQI/PMI/RI 52 A|of HRE PUSCH H/%

o O KT
= PUCCHE &3l A5 4 ot

ot

o,

L 4% LTE A|&gdA AREE = 74 g9 F2E oAste LHolt).
= 45 FxsE, FA4 2y d(radio frame)2 10ms(327200xTy) o] dolE 7FAw 10709 #53F A7]e A B
A A (subframe) &2 Fd=o] vt 42 HEZHALS Inse] dolE 7HAH 2719 &EX(slot) &2 T35 o]

ATk, A &£FL 0.5ms(15360XT,)e] Zeolg 7Htk. 7oA, T, & MEH AHE Y

Ts=1/(15kHz < 2048)=3. 2552><1078(°k 33ns) 2 FAHET. &322 A7 dYoM E9 OFDM AES ¥35ha,
Fab JGo A B4 AFYE=(Resource Block; RB)S E3F3it}h. LTE A]~H ] A shte] AYEELS 12719
Bk x7(6)709] OFDM A &S E3sic). dlolErt AEE s @927k TTI(Transmission Time Interval)E
St ol g MEEZHY G E A 4 Ak, A& FA Zyde] FxE dAld Edsta, F4 Zgde
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EPEE Anzeee & Ee Ansdge £gus %0 £, SR TS O AR S ke
wAe & o

i
[@]]
i
:l_g
BN
p‘h
R

# , MBS 14719 OFDM A &2 7450 vt AEZd ¢ A4 wet A3 1 WA 371¢]
OFDM A &2 Alo] g9o= AHg¥a A 13~11709] OFDM A& dloly 9oz AhgHrt. EwolA| Rl
WAl R4= <HEIYF 0 WA] 3ol thdt 7] A% (Reference Signal(RS) X+ Pilot Signal)E YERHTE, RSE A
of g9 4 deoly 497 daglol AEZH el A3 gelor ngEnt. Ao AL Ao A9 FolA
RS7F &35 A &2 Aol EREHI, Egfy HEr doly 49 FolA RS7F FFEHA &S Aol dE.
Aol oo sdE= Aol AEEE PCFICH(Physical Control Format Indicator CHannel), PHICH(Physical
Hybrid-ARQ Indicator CHannel), PDCCH(Physical Downlink Control CHannel) &©] $lt}.

A ZAQAA shbel Anzelel Aol G @R Aol ALE At wrol.

)

PCFICHE &2 Alo] 29 AAzF A2 A v MBEzg 9] vich PDCCHOl AME-%= OFDM AlEe] 755 el 7
d#Frh. PCFICHE 3 HA OFDM A Eo] $1xsw PHICH 2 PDCCHell $-A3be] A Hct. PCFICHE 470<]
REG(Resource Element Group)®= TA % ar, Z}ZFe] REGE A ID(Cell IDentity)ell 7]1%3te] Aol 49 o &
AbETE, 3] REGE 47019 RE(Resource Element)® A€ Th. REx shube] F-rbEzlxslvte] OFDM AE= A
¥ FHa =8 AdS yekdv. PCFICH #h2 wiefFel uwhet 1 Al 3 == 2 A 49 @& #A8hH
QPSK(Quadrature Phase Shift Keying)® WHZF T},

PHICHE= 2] HARQ(Hybrid - Automatic Repeat and request) A|A|A} AE=A Ak Aol thdh HARQ
ACK/NACKES vt=&=d AH&€tt. =, PHICHE UL HARQE 9%k DL ACK/NACK AE7F AF¥He AES vepdt.
PHICHE 1709] REGE TAE L, A 54 (cell-specific)dtAl =A@ E(scrambling) ©Th. ACK/NACKS 1 H|E=Z
A A= ™, BPSK(Binary phase shift keying)® WZHETF. Wz¥E ACK/NACKS &4F1A(Spreading Factor; SF)
=2 EE 42 FAdY. 53 Ao mFE = E429) PHICHE PHICH ZHS #A 3. PHICH 2ol t33f
¥ PHICHO 7l g4t Z=9 Jiseel wet A€t PHICH (T18)2 T3 99 9/Ee Az Gl
tho]HAE] o] 55 &7] 93l 3¥ HhE(repetition)®Th.

PDCCHE =] bR Alo] AHE=A AEZH I A3 nle] OFDM A&l FdE . of7]oA, nd 1 o]
=4 PCFICHO <fef #[Al¢t}. PDCCH= sbu o/de] CCE= s~ ®vh. PDCCH= A% 222l PCH(Paging
channel) 2 DL-SCH(Downlink-shared channel)®] A-{4ada #Add Fr, AL 2AEY THE(Uplink
Scheduling Grant), HARQ AHX¥ S& 7 wd T wd JFoA &e#Evl. PCH(Paging channel) 2 DL-
SCH(Downlink-shared channel)¥ PDSCHE &3l HEHTh. weba, 7|X=3 a2 gRbd oz 54 Ao A

BOEE 54 AN dolHE Asslat PSHE B4 HoHE 242 A% 0 Fag.

PDSCHS] BlolEl7h o} ® Wi} mis Bre] wubyoAl AEEE Aelul, 7] Baso] o
2 5483 U329 (decoding) & S0k 3H= Aol @ Aw & POCH] L@l AFH, o

£ 59, 5%
PDCCH7} "A"€}+= RNTI(Radio Network Temporary Identity)® CRC w}Z~7] (masking) %o 3L, "B FAA
(e, 37 9 F "C'ehe DO 29 =, A5 F2 AR(d, dAF EF Apol=, ¥x ¥4 39 HAH F)
5 o]gd HAEHE dolHo| #3 ARy EA MEZHAS T dEdAciar spAgg. o] A, A U o
e ZpAle] 7EAGL 9lE RNTI AHE o] &-3te] A f oA PDCCHE EUHE, &5 E89l= tzdstar, "A"
RNTIE 7FAI3L & 3ht o] g9 wdo] Qvid, 7] ©dES PDCCHE F418kaL, S741¢k PDCCHE HHE 3

"B} "C"ol] o]&l A A|EE PDSCHE F=Al&tt),

= 62 LTE A &"loA AleE = AMg g Bz g ool 25 EA|sh= LHolt),

T 62 Fxetd, JEYa AEIZYYILS AJAHRE YE+ PUCCH(Physical Uplink Control CHannel)”7} &4
HE g3 AlLAF dlo]EE 23 PUSCH(Physical Uplink Shared CHannel)7} 3 &EE gdo=z v = 9
o, ARz de 7

=l Fito] PUSCHel &3 ar, Fak oA oy dH99 45 FiEo] PUCCHA <
T}, PUCCH el A%E+E AojAHE HARQON AFE-¥E ACK/NACK, 3t&¥ = A Ael2 vehf= (QI(Channel
Quality Indicator), MIMOE g RI(Rank Indicator), 3323 A &% 842 SR(Scheduling Request) &
| vk, & el gk PUCCHE AMEZHY W] 2 &XRolA AR & Fa+E AAeE stvte AdES

AREgHTE. =, PUCCHO &9 ¥ = 27le] A EHS &5 AAllA F3k5 33 (frequency hopping) @t &
% 62 m=0%! PUCCH, m=1¢! PUCCH, m=2¢1 PUCCH, m=3%] PUCCH7} MEZ U] edFFH = RS oA]git),

(o]
=

I o

O

]

o3t MIMO Alz=#le]l thste] Aw et MIMO(Multiple-Input Multiple-Output)i= 70 FAlkelvtel B4
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§ = [Slasz"",szv,]r = [ESI’PZ‘SZ""’PNTSNT]T

5

w3, § 8 4% 299 798 P ogstel e shle) S5 4st g,

w>
I
Il
~
)

A

Aol 249 Ar Ay S Fx P w7} AgHol Al AEHE N e FAAE

xl,xz,..

X
(transmitted signal) TN L AR A2 ade BA A7)A, JEA gEe dE AR A

S A 4% Sol w7t chrluel M Bujs) R ae #Rach. olsh P AFAE :
cowe X g ogae avlel sa 5o gel ue & ek sl TYe 1w sagEe j wd
AR zke] 7EAZ ousitt, W= 712x g2 (Weight Matrix) Fx Z2l59 38 (Precoding Matrix)o|aha
=
T84 5

X AW W Win, || 51

X, LT )  Won, [ 52
X= = N =W§=WPS

X; Wi Wia e iNy S

Xy, | | Wha Waez 7 W, || Sw

duizloz  Ad PHe] A A Y=, Fo AEeM AE T ARE BHd ¢ e A e

3 g vk webA Ad @Ee] WA(rank)E AR S (independent) F(row) = H(colum)e] 7
oA HA MeZ AoFez, Pddo A= YP(row) EE H(colum)] TR & 5 A "ok, 5245
Ed, Ald dd 1o A (rank(D) & 582 67 o] A|stE T},
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rank(H)< min(N;, N, )

E@,Q%OHm+ﬂ%£A%ﬁw1im%xﬁzQ%XEL#L%‘{%ﬁfﬁﬂ&mmrEﬁfﬂ%aﬂ‘éE
' o8 BFosr|E sk}, o9 T2 '2ER & '#olo] (Layer)' ® AAHF F dvk. 1YW AF Z2EH]
Mees s A2 e BEE Bd ¢ e A 9 ALY B3 Boes 2 5 A gv. weps, Ad
gHo] He ot 8k 73 Zo] »Ehd 4 Q).

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

ro

o714 "# of streams"E 2E#H 2 yehio,
A AEE  ASol Folsof g

H, o714 & Ao 2EHZ G ) o] <HEUE T

gk A ool 2ERS o] sl QtEu tigA7IE o] 7k WHe] EAE 4 Ak, o] WS thE <
v 71ee] el whel v Zol AWE S ok, gk o] 2E"oe] o StHuE ‘]ﬂ ASHE A5 &
7F tholHAIE] WA o R B 4 gl ofy AEdo] o QEUE AX AFEHE AT 3t "HE S U
O B F AUt EE L T 7 volHAE et g3 "HEEE o] E3t(lybrid)® FEE 7hesitt.

St A o] FEAl AlEle] EEQ] LTE-A Al=RldAE doly AeE &S 98l 7€ 1ddAe A
w2 &Fotd CoMP(Coordinated Multi Point) A& WHAS X]%%L Aoz oAET). o714, ColP A% wae
=9 AGel dv= @ E U AF(A B AE) 1Y 2G5S FEAT] H8) 2 A o)ty TAE S A

CoMP A% WAL dolg] FHE Z3F F&E32 MM Feje %AE Z2AA(CoMP-Joint Processing, CoMP-JP)
—Coordinated Scheduling/beamforming, CoMP-CS/CB) W2lo =& F&Eg 4= 9l

SE,
)
I
>
Y
N
o
~
jate
Hl
o
R
o
=
T
&

<1y —’F
sion; JT). 5351' CoMP H& H“—‘.% FYsE 7IATE F s BF
s 4= dth (DPS; Dynamic Point Selection). ©]¢ €&, ¥g
S &3 HlolEHE ¥R gy AT 1]

oz
1—#1 il
05
8
o
=
"U
O
w2
~
(@)
Z
;%
JL
o
=]
flo
oz
Hl
of
rﬂl

Ao A ZAE Z2 A (CoMP-JP) WAelA, 7} 7252 SEZRE PUSCH AEE FAld FAE &
2t (Joint Reception; JR). ©ol¢ &2, g 2=ASH/WEY W2 (CoMP-CS/CB)ANA, slue] 7]A] =Rk
PUSCH & FAlsk=dl o] 8 2ASH/UEY WS ALV ot 2442 g8 A(S2 7|AT) 5 9

Bl AR (channel state information; CSI) X.3ro] 3}5}04 drgsitt, dA LIE ZdAE
| 85 7+ (open-loop) MIMO ¢} Ad AHKol 7]9ksle] 8%+ ¥ FZ(closed-loop) MIMO
T 7 A g2le] EAlg. 53], FHFE MINO ol A= MIMO b 4?5} o]5(multiplexing gain)< ¢
71 f18 71AT H g A4 AQd AdH ARE wEeR RHxwS P ¢ vk, VAT Ad e AR
£ 9EUERFE 4] fa, A FHE ASE A, ol |wste] AT Ad AE AHRE
PUCCH(Physical Uplink Control CHannel) H=3= PUSCH(Physical Uplink Shared CHannel)E %3te] ¥=4 3tk
= WE g,

CSI = RI(Rank Indicator), PMI(Precoding Matrix Index), CQI(Channel Quality Indication) Al7}A] HH=Z
A EFETY. A4, RI & AEs vkep Zo] Alde] A3 ARE Yepiy, wdo] 5U Fa5-A17F A4S
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B WE (metric)S 7|Fo2 wo] HF 3=
o w2 QI = A AVIE YEE e A 71X

ZIA =] Zes A5 LR

PMI & o] &3S w 48 F & $4l SI ojm] gk

LTE-A 53 28 3o 21138 E2 AJ2d"o| = MU-MIMO (multi-user MIMO)E o] &3k F7Fx ¢l th5 Al-g&xh
oW AE (multi-user diversity)E 4 Aol F7FEAY. MU-MIMO A& HY =Rl tgdis = &
e k] 7ol EA8HY] WEell, €SI o HEA oF= (ST & Hus whdidt ojugl, gFgEe g o
o] 7hFeE 43S v A 5 ok, wEkA, MU-MIMO ol A= SU-MIMO o) ®lsle] ®coh A &3k ST Bl &
TETh

olo], LTE-A Z&=oAE HZ PMI 2 =8 (long term) Z/%E Fh<(wideband) PMI ¢1 W1 ¢ =¥l (short
term) /W= A Bul=(sub-band) PMI ¢l W2 E& Yo A= Aoz AAHIUC.

%% H==% wW3l(hierarchical codebook

A7 W1 2 W2 ARZRE shue HFE P 5 FHSE T
2ol Ade FH FFAF A H(long-term covariance

transformation) 29l dA|Z oflgf 32 8 3
matrix)E o]&3% 4 Q).

7844 8

W = norm(W1W2)

A e 1AM W2 S PMIRA, £H A ARE Rbge] s e mEES AEfsolal, 2 X
I o, porm(A) & FE A 9 ZF o =B (norm)¢] 12 A3 normalization)¥ 63%5 4”]
5

71E Wizt w2o] FAIAR TR v A 99 2t

74 9

WIG) = [’;’ ;{) :l, where X, is N/2 by M matrix.
i

r columns
e

f k 1 m i
W2()) = Eu e” Cu (if rank = 1), where 1 <k,/,m <Mand k,/,m areinteger.
ae,, B, eM 71 M

co] JFx= wx} ?iﬁ‘r Fellu(cross polarized antenna)E AF&3tx otely 7+ 7HZo
dgt A9, & 5o, 4 A <gHY 2 At As 94wk ol Ag, LAskE Al

= WSt AAG ?Lf’to]‘ﬂr. Wb \Huk QheE U 73 el UE
(horizontal antenna group)¥ 4% ey} & (vertical antenna group)2 2 & 5 de=d, 74 ok
%2 ULA(uniform linear array) StelUe] A& 71AH, 7 <HEHY 1%% TZE(co-located) 3},

kA - 2] QY 3F g3 4% A3 94 ZF7F(linear phase increment) EA4S 7FX|H | <t
U a5 3 AEdAE 9 3 (phase rotatlon)% ENS =y, A, B2 PUS g
(quantization)dt zko]7] W&o xjde] EAS a2 wadste] =BG MAASE Zol "asith. Awe A
ofE sl A7l dEd xR vhe B3 1 Z==E obyf 84 103 o] A = ).

flo

O:
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X (k)

WIG)* W2()) = 2 X0

9 A 1004 ZENEE HA el A5

aX®) o 2z wojglon zzte W ohHY aEW FA L 18 AR S4S HolZEuh

X0 2 2 ot age) ey 2 AR 54 vl 48 94 ) 54 2e WER mdae
o

ol frastm, dEAel o= DFT ddS o] &3 = Art.

TE-

Fed 22 1o FuE T2 Alz=gle A= MU-MINO (multi-user MIMO)E o]-&38F F7F4Ql tha AR&AF
o -

A

WA E] (multi-user diversity)E 9+& Zo] _%7}51041:} MU-MIMO SlAE Qe E=d QoA thEsly s o
= 7] o] EAs] wiitel, CSI o A ofF-= (SI & Hash ot ofye}, tFsys & o
Aol 2 A4S vE 4 Ak, waEha], MU-MINO Oﬂ/ﬂv‘f SU-MIMO o ®]3}e] ®wr} AFE3k CSI Byl &

A=A A A
R N

ﬁmrﬁ

B, CoMP JT o A9 o8] 7|A5e] 54 oA 5dg dolHE d¥ xd_oo}E?a oA o0& reUE A
ZlHow Rabdo] it MINO A]w ow FT F 9l ASE @ A-N-
MINO ¢} vRxb7 A= = A= F—%ng}ﬂ@%fﬁwlﬁs%%%@Q@Axﬁ A AR o #
th. CoMP (B 9] ZAf-olm= HA Jﬂ*wlﬁﬁ Aol Al F& S 98ty el Augk Ad AdE JEI}
S5

B
N
—
—
o
G
=
_
=
=
(@)
ol
e rw

1 o,

olsl, A A =4 71l #ste] i

A2 S TAATIZ] e shvhe] o R A, 3] Ale] AR EE Ade AF AHE FolAY Ad A
s AE3A] Fe= HAE A=Y (o]3F, ABS(almost blank subframe)dtal A& )E AFE3tar, 3] 7+ Alo]
o5 et IE & 2AlEH = AR mdolAe] A b 1H4] ksl 7o) AlQtESUTE. o714, ABS & A
AE ABRZY A= RS T AFS = A=E AAEE Ao dubHolry),

o] A5 3 4] Ao UE JAFAAE M A=rt ARy Yol upeha A wslsiAl Hed, 4 ARz

Aol ®Hth  AHE3  RLM(radio link monitoring)  ®Zto]i}  RSRP(Reference  Signal  Received
Power ) /RSRQ(Reference Signal Received Quality) & Z7%3F= RRM(radio resource management) &2hS =3}
AW, CSI(channel state information)E ZA37] 9lalA, A7) RLM 52/ RRM 5% o] #43 1M EAS
AYe AEZHAEY JFdA FAHEE A ojof g}y, maha], @A 3GPP LTE &AM+ A &
4 SAS Hsk 2 M) (ST ARz Y AEES AHosta 9l

olat, ME Mo Fsto] dAgitt,

A 3GPP LTE ¥8A, TAHCZ 3PP TS 36.213 #AolA= ofg] 1 2 % 2 9 #o] sty A% =
= #ate] Agejatar vk, EF, oby HE R A9 AT AER, S RRC AIE"H S Este] Gl
g€},
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* 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
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[0082]

[0083]

[0084]

[0085]

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
Hode 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
DCI format 2C UE spec-ific by C-RNTI Single-antenna port, port 7 or 8
A 3GPP LTE BEFFAM o=, PDCCH & vlx7)® RNTI o £33 Iﬂr% DCI o] e}
RNTI 9} SPS C-RNTI o] A<, A% me=9} olo] thLsh= DOl 29, = A% ne /)b
o R, 77t %i@ R Fya A4E 4 Y DO ER 1A 7 AoH] dn. 47 ®

b7 E RNTT 9] &
SPS C-RNTI ¢l

|
|
i)
i
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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
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0.5
0.234
0.3770
0.6016
0.8770
1.1758
1.4766
1.9141
2.4063
2.7305
3.3223
3.9023
4.5234
5.1152
5.5547
SR=h

=4

p—.

120
193
308
449
602
378
490
616
772
873

78

sto], M= o

[e)

out of range

X 4

16QAM
16QAM
16QAM

7
8
9
10
11
12
13
14
15

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

7 Ao MR A7
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& =)ol RRH(remote radio head)E 7FA|aL A& A= 71X
reference signal configuration)ol Wz} z+ 2 Hgo

= 7FAaL (RS & A AEsls Ao, A
2 FAE] Jud, A 1 HAr=Zgyd 1
PDSCH 1Al 7]A=#} RRH 7} HAld] AEs=2
A sch. FAHeR, = 8 9 (a)

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

AR FE AL B3

415t
R

PDSCH 7} A= ojof s}, o]
59 ZEAAE £
ng gain)= 9 &

1
z A3 AFS Adsk=

[
o I oy

B ek 971 248 5 9
W A AN S5 @
fol telz & Qo & 5
s PEE e S 9l
89 5 Q= A% BES 3
o olel@ ASed, 7145
A7k wAsA et

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

Aolmz el gk el glo] UL
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A Az b sehe 43S ASHES S48 5 dvh. 55 P0G o S Aol EeAYHE wE]
% (aperiodic) SRS o A%-ol, SRS A4S EeADSE PIOCH 71 A4E A Aol WAEE kS ety
AT Agshs PHoR A9 544 kS A5 TAT & Adn

<

il g &3 W=, D <l A -] 3 Ao W

Ak A%, F Azd Au 44E PP a Adg THoR 4P Adon WA E Ffolw &

Zrgol Agd & ok ol A A WA W g dolHs s or SR Ae Se A
A dele7t e o R S 4 3 =

A Aden dAE Ay 2) ddle A HA Adom dAENeY 8 YA Ader AjE= Aow
TS g . o] A, 7 Al M £ Tol dold AojnE AR g A RES ARSshs Aol
2laftt.

E 92 & Ede o Al wmE S ZAA Y] 25 FAEE TG

A A (900)= Ao Hels & =" AomA AN RE2 Agd 5 vk =7, S AA(900)+=
Jae RES ¥ 2§ & Aok E=3, T4 A (900) oA dF RES Ho Alisd BEE EE 9
. ZRAA(910)= =S FEste] dqafgh B dwe] A oo mE sA4s Fdstes e, A
2, Z2AA910)9] AAF A2 = 1 WA = 8 9 Fxd g 3y

B2 (920)= ZE2AA(910)°] AZEHH L
ek RF BE(930)2 Z2AA(910)0l] AZE™ 74t Ass 74 Ass W
AsE H3stE 7ee FPgitt. o]& &, RF EE(930)2 ofd=1 W3, =
3 e o5 9HAE gt t2aEdo] EE(940)2 Z2A|A(910)0] AZA =
ojgtt}. fxEge] EE(940)2 ol2 AgHE AL oFYAT LCD(Liquid Crystal Display), LED(Light
Emitting Diode), OLED(Organic Light Emitting Diode)®} &S & <X 84F AT 4 ). A& QIH
o] RE(950)S ZEAA(910)¢ AdAE 7=, B 23™ 3 22 2 dE AR Iy o] 29

oz F4E 5 .

olfoll Al ArE HAAQES B Wy FH8AEY EAEC &4 FEE AFH st 4 FAH8A Ee
EAe Wro "HAA AdAFo] gl 3 Muxel Zlor myEojol v}, ZF FAHQA EE EAL E AL
Ay 543 AFHA &L FHE AAE 5 Jdrh. £33, dF FAH8AE 4/EE EAES Zfste] U
o] AANeE FASE Ax 7hssith. & Iyl HAAldEddA] AHEE TA4EY oA WAEE F AT, o=
Ao o] AR FAoly EAHLS b Ao xFdE 4 A, e g A digse A B 54
wAE 5 Ak, S HFHSAA HAIAQ AL BATE AA RS AFFES Aste] AAldE FAAFAY
=Y Fo BA 93] M2 HAFEo=2 XFAA F JSF2> AFsi.

2 EAA AT 9] v e 5 54 A9 wEbA e 1 A9 == (upper node)dl <3l
FE F AT}, F, VAT S TIEE B4 YEY T ==E(network nodes)E o] FojX|E= U EYJINA &
T FAS fE FAHE g FHES VAT B VAT o9 thE HEYT =5 93 3=
T Je2 AYsith., 71A =2 A (fixed station), Node B, eNode B(eNB), A2~ ¥<QE(access point)
9 &ojdl o3 wAd F Ut

ol

of W AAde bt au, odE 59, st=do], HAol(firmware), AXZES = a5 4
of 93 FdE F Ao}, st=sojo] g3 FHe AL, B e A HAde s e I o]
ASICs(application specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal

o rlz
ojf Mk

processing devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
ZRAA, ZEEY, vlolaR FEEY, vlolaR ZREAA T g3 FEE 5 .

Heolup AZEofol]l o7k 73] A, & el A HAAds odelM A VT Ee wFES T3
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