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2 7] 42 (radio technology)= -3 2 <= 3t} TDMA+= GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data
Rates for GSM Evolution) 9} &2 H-41 7]« = -4 = 4= 9lt}. OFDMA T IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53}
Te A 71e 2 99 4 ), IEEE 802.16m-> IEEE 802.16e2] %13} =, [EEE
802.16e°l 7]1HFSk A =Bl 9} 9] 3}-9] & 24 (backward compatibility) S #l| &+,
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3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)--
E-UTRA(Evolved-UMTS Terrestrial Radio Access)& A& 3} E-UMTS(Evolved
UMTS) 2] dF-2 4, 3185 = ol A OFDMAE |43} a1 Ad-ak& F ol A
SC-FDMA = A|-8-3lt}. LTE-A(Advanced)¥= 3GPP LTE®] % 3}o]t},

A S W Eksl A 8H7] Y8, LTE-AE $1F= 7] &3k A v 2 whg o] 7] <44
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T 12 54 A A ="l

A BA Al 2" (10)2 Ao & 3 ue] 7] A =5(11; base station, BS)= X33k}
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3} | eNB(evolved-NodeB), BTS(base transceiver system), 94 Al 2= 32 91 E (access

point) 5 U2 8oj 2 B 4 Qi)
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A A SEA2)9 A VA A DR FAE o n] skt hek Aol A
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MISO(multiple-input single-output) A] 2= &, SISO(single-input single-output) A] 2= &l
2 SIMO(single-input multiple-output) A] =8l & o] = 3} 4= 91}, MIMO

Al 2=®e )=o) A< oFE) U (transmit antenna) @} UF=2] 4= A1 OFE|| U (receive
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ARE Y = E e A e =g A FEIUE o skal, 24 bl U Sk Al
Y 2B A8k H AFEE e =y A B =y A HHuE o v g

[0037] %= 2+ 3GPP LTE A F+41 3 ¢ 9l (radio frame) 2] T-Z & WElWIT)

[0038] o] &= 3GPP(3rd Generation Partnership Project) TS 36.211 V8.2.0 (2008-03)
"Technical Specification Group Radio Access Network; Evolved Universal Terrestrial
Radio Access (E-UTRA); Physical channels and modulation (Release 8)"2] 54 &
A2 Ak E 28 x4 22 1079
] B 3E g o] (subframe) & 2 A W a1, 3FuFo] A H Q)L 27 9] £F(slot) Q&
TAAT A TS U S5 400 H #1974 25 WL ul AR, S
ABsEdo] AbE = v 4e) = A 7FS TT(transmission time interval)&} 3k},
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[0039] B}l &5 Al & 9 (time domain) ol A &-<2] OFDM (orthogonal frequency
division ,ultiplexing) A1 '8 -5 ¥ g-8}a1, T3 G A A EHo] FnkGulE
SEgHekeh OFDM 4182 3GPP LTE7} 813 % Aol A OFDMA & AM8-3 L2
shubel 418 74k(symbol period)& FEHF] AT A2, Th 14 Aol et
e ggon B 5 Ak ol ® Bol, Ay UF A% PR
SC-FDMA7} A& 7 -%- SC-FDMA 41 o] etal & 5= Qlr}. #4915 (RB;
resource block) A9 e W9 2 3l} o] S5
R Ak R e DE =S

wheka] A Qo] 3= A E T e] ey H T ol E3HE
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[0040]  3GPP LTE+= x'd(normal) AFo] & ¥ 32 ] 2 (CP; cyclic prefix) ol A 3}1}2]
2322 77 9] OFDM A& X 33} 31, 84 (extended) CP)| 4] 3}1}9] &#&
67112] OFDM A ¥& 2 ghsh= 2102 g ofstar 9l

[0041] A1 &4 A 2% 2 4] FDD(frequency division duplex) 2] ¥} TDD(time
division duplex) "} & = U35 5= It} FDD W2 ol o] e} ek =1 &2
a1eFg A AEo) A m vE Fakg S 2pA] sk A o] Foj XItt TDD W4 4
ofst ¥ A HE 3P A HFo] AL Fuba g2 A AA A=
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LAESESF Y old ’V‘]‘(palr) (kl)oﬂ o] 3 /_\llﬂeﬂ% 4= 9},
, k(k=0,...,Ngpx12-1)<= 73 & o] FikG ) ¢l dl 2~ 0] 31, 1(1=0....,6)>
4] U]l OFDM 4] ¢l g ~o|t},
71A, akke] Akl B52 AlRE G G ol A 7 OFDM 418, SRk d ol A 12

FNEEI R A E = 7x12 A 845 Zete AS A A SR T8,

191 &5 U] OFDM 411 9] =9} Hkd v o] 425= o] of] A ¢k5] &= 31& of Lt
OFDM 41'H o] <o} Hlksl o] == CP9| 4 o], 53} JF4 (frequency spacing)
ol Wet of sk A W E S T dlE %01, =4 CP9| 7§~ OFDM 41 ¢

> 80U
NN
Riﬂ
0%
e}
_>‘i
rjg

pN

= 7041, 249 CPel 74 OFDM 41 ¢] 4=1= 6]t} 3} 2] OFDM
Aol A Fnkgst o] 2= 128, 256, 512, 1024, 1536 2 2048 == 3} L& A4 3)of
ALE-8F = 9l

T4 e A Aty el o] FEE VeI

e A A HIZH A AR G oA 27 9] £35S ekl 2t EES v
CPol A 771 9] OFDM 4 W& %3} '&T/} MBI el A WHA &322 oA
Z ) 3 OFDM 4] ™ &(1.4Mhz ] & 2% 0]] t a4 &= # ] 4 OFDM 4] H &)0] A o]

A Eo] ey = Aol o 9 (control region)©] 3L, L} 2] OFDM 41 H &2
PDSCH(physical downlink shared channel)”} €% = t] o] B & & o] ¥},

PDCCH3= DL-SCH(downlink-shared channel)©] A} et& = A5 X
UL-SCH(uplink shared channel)®] A}l &% 1 PCH 79| #lo]7 A1,
DL-SCH 79| A| =% A 1, PDSCH 7} 0. = A& ¥ = e A 2= Fdat 2
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[0049]

[0050]
[0051]

[0052]

[0053]

& AT Aol WA A o] Akl &k, ]l el o] UE 215 W) /i UE=ol tek
g9 Ao] e o] Hgk VOIP(V01ce over internet protocol)2] &4 8} 5= Y&
T Atk 359 PDCCH7F Alo] &< oA d&d o o, @il e
PDCCHE FUE#H & 4 v} PDCCH+= 8y B= 22 44 2l CCE(control
channel elements)Q] F 3t (aggregation) J &= G E T}, CCE= F-4A 4 € 9
‘el -5 8485 PDCCHOl Al All-5-817] 98l A& 5= =2l 4 &9
¢ o]t CCEl: 0] A9 @4 Z15(resource element group)©l] & T},
CCE®] 4=} CCEE | 9] 3l A| 85 = F 5859 A3 #A ol upe} PDCCHE]
sl Bl 7Hs$ PDCCHE] 1] #Tﬂ A drt

7)1 A =2 ghbol Al B ¥ = DCICl| whe} PDCCH E7S 2 4 3} 31, A ]
A 1. o] CRC(cyclic redundancy check)E & %1t} CRCol| = PDCCHE]
A A owner)H £ 5o whe} a15-3F 2] ZAH(RNTI; radio network temporary

identifier)7} k=7 W Th 54 WS 9 ¢ PDCCHebH Wik e] a1 2},
o 2 5] C-RNTI(cell-RNTI)7} CRCOl| v} 27 = 4= gt} B =, *] o] A A %] =

18k PDCCHeE #H o] & X A] 2"H %}, o] & & ©] P-RNTI(paging-RNTI)7| CRCe]|
np27)E 4 v}, Al 28 A W E5-5-(SIB; system information block) S ¢ $F

PDCCHz}A Al =8 24 1 21 H¥ 2} SI-RNTI(system information-RNTI)”7} CRC]|

np2=7d w2 Qlrh whibe] Y A A B o] dFe) ek SHel WY

MA 22 S A A 3}7] 93] RA-RNTI(random access-RNTI) 7} CRCo| nf~7] <

uplink control channel)o] %%%‘:}. 7] Hlo]E Og A2 ]H 7F S 7] Hg
PUSCH(physical uplink shared channel)©] e+ € v}, -9 Al 5ol A A Al & =
789, @& PUSCH® PUCCH®| &4 A&& A8 == 9l

shute] whidol] th3k PUCCHYE A B QoA 21¢] &= %P(RB pair) 2. %
T A 25 o] o AR B AL 2R A2 S5 A2l
A% ThE kT E 22 S} PUCCHO) Sk e 1= 4] 12 o] 3
A B5 o] x}A] 0}—‘ T3 &5 7 7 (slot boundary)E 7= 0= M H T}

°] = PUCCHel &34 +=RB o] &% A A 327}
<4 (frequency-hopped) | AT} AL §he}, whibo] Aaked = Alo] AW A 7ke] e}
M2 TE FbE S Sl AE o m A, Sl ol B A E o] 55 A
ATt m A B3 ] Ulol| A PUCCHO 33 A1 55 o] =¢8] 42
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SR(scheduling request) 5 ©| AT}
PUSCH< A <& Al Y (transport channel)$! UL-SCH¢l| 913 ¥ o}, PUSCH 4 2. =
S = g A dlo] Bl = TTI §¢F &5 = UL-SCHE #1 ¢ dlo]g E5<1
<5 E-Z(transport block)d 5 ATH A7) A5 B35 AFEA AR A 5= )
T, 3 A Yo B = Yg 8k (multiplexed) Wl o] H A <= ), v d
t]o] B = UL-SCHE 3 A& B3 Al A 17t vhasld A 5 vk o &
5o, dlo]H ol a8} 5 = A o] A 1 ol = CQI, PMI(precoding matrix indicator),
HARQ, Rl(rank indicator) 5 ©] Q= <= Av}. = ek A do]E =
Aoy dHuto g2 F-4d = ),
2 21 Z(RS; reference signal)x= AW O 2 A A =2 A5

.

uN'
?011 Hq
}ov

A D2 WS A3 glo] ool o] Al A7} AFeHE 4= Q) 2% A
A] @ 2=+ PSK(phase shift keying) 7|WFe] HFHE T3l A H

A 2= (PSK-based computer generated sequence) S A& 5= 1T}, PSK Q] o 2+
BPSK(binary phase shift keying), QPSK(quadrature phase shift keying) 5 ©| T},
T, F& 2% A8 25 CAZAC(constant amplitude zero auto-correlation)
Al 2=5 AFE-SE 5= lth CAZAC A8 22 9] o &% ZC(Zadoff-Chu) 7|1k
Al 2=(ZC-based sequence), =3+ & (cyclic extension) ¥l ZC A] # 22 (ZC sequence
with cyclic extension), A W (truncation) ZC A] ¥ 2=(ZC sequence with truncation)
o] AT B, 72 A1 S Al E 22 PN(pseudo-random) A d =5 A& <
PN AAZS] o 2= m-Al 2, AAFHE S8 A A A2, & 5(Gold)
Al 2, FHAR] (Kasami) Al 2~ 5-0] QAVE B, 322 Al AJg 2 8t

7132 E ¥ Al 2 (cyclically shifted sequence) & ©]-& ¢ = )T}

Az A= A EA FA2 A S (CRS; cell-specific RS), MBSFN(multimedia
broadcast and multicast single frequency network) 32 A&, W 54 32
A1 & (UE-specific RS), XM d 72 21 & (PRS; positioning RS) & =€ A E|
“J 1 (CSI; channel state information) %3 21 &.(CSI RS)E T 9 Y CRST=
A BE A AdeE s 2 AEE AY F4o A8 MBSFN &
A% = MBSFN A5 98] €98 MEZ e oA dEd = v ¢ 54

(]

AZANTEAY EAH s B i Fo] FAlstE AR AR, A8

k2 21 5.(DRS; dedicated RS)=. 5 <+ UTH DRS+ 54 @ = 54 o
“155o] wlol g x| 2 AR PRST TEo] $X] Fg o) AEH

%U“/} CSI-RSt= F 3l G Bz AJRE G ol A vl a2 =45 Al (sparse)

¥, Ak A B3 g Q) Hax= MBSEN A H 3L 2] 9 9] H]o]E] g ol A=
xg 2ZF(punctured)® <= AT} CSI1] =4S Fa & 23 7 $-o CQL PMI & RI
o] YR Hard 5 gt
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A A A2 5 BHA ) 9 ste] ALgA Fulel & 5 Qi
= (node)?] W ol WO /]o] 2akaar glrk. = o] W)
e A B A LR e ] ol lste] Yol U P 5 Ark



WO 2012/144709 PCT/KR2011/008824

[0058]
[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
[0067]
[0068]

E 6 v == A2 A o E el

Eoa FEe, U B Al 2T(20) shuhe] 7] A =213 5472
Y-I2(25-1, 25-2, 25-3, 25-4, 25-5) 5 & A E = At} Hae] == (25-1, 25-2,
25-3,25-4,25-5)5 > shuhe] 71452l o s A deE = At 5, ]
=5 (25-1,25-2, 25-3, 25-4, 25-5) &> 3] A o] AR A7 T 2HE gkt o]w) 7}
Y-I2(25-1, 25-2, 25-3, 25-4, 25-5)+= W 1= 2] = ID(identifier) & &9 WS- 4= Q1L
E= R =2 D glo] A o] AR FELE F e H 7 5 2He 4=l o), o] g gl
85 569 ths = A 2’20) 3kl A8 P4 sk 4k QbHl L
A 2~ E(DAS; distributed antenna system) ©. 2. & <= T},

T 590 -12(25-1, 25-2, 25-3, 25-4, 25-5)5 2 /| A<l A IDZ 71A a1
chako] 2% 7 1§l = QW (HO; handoven)Z 523 4= glt}. o] 218k 3¢ =
69 U5 == A 2" s A A 2o R & 5 v 7 A =2 v AR
Z(macro cel)Y = o, ZF == w2 Ao A AW A (cell
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TAE = A5, B AlE Ul E 9 A (multi-tier network) 2} 2 5= 2t}
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3GPP LTE®| W th 5 37k W o2 23 o A7) 2 54 =l
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el B RES] HA 741 A 82 vEpdit o] W) CRS th4l CSIRSE
2 HHSkE BE RES] ¥ Al AEHE S48 8 T

2) RSSI(received signal strength indicator): A& i G oA SHH 21 AH &
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FE ek
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RSRQ<= =914 19| ofslo] A4 452 QAT

<4 1>

RSRQ(dB)=10xl0go(No. of RBs in BW)+RSRP(in dB)-RSSI(in dB)

T2 15 7 &8, RSRQE 3l T 54 % B=2+= CQIE 5431+ RB
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CQOI = f(RSRQO)=f ( RSS] j S/ L ] J(SINR)

G5} 28 =31, CQIF= RSRQ2] $h4=o]w], RSRQ=RSRP/RSSI=. 71+
2 Qluk. 84 20 A S35l AL E A, 1 vk Ao 71 A8, N
2 ot A5 CQIE= SINRE <7} Hvt, 2 8k24] 28 pxshd £ 59
RSSIE= A7k 7H4] 72 o] 28 le} sh e Wsh A eisth. 2, RS}
ApoA] SINR®] /)41 Elek She] 22, witko] 27 5 RSRQE W 8hah x| 234
whebA 2S5 = 37 9] ACK/NACKe] 557 ACKWH = d T ofvl e W%
A] 4*(modulation order) 7} A %1 4 ©. & F 7}k =4} 0;11:} = & Aol Azt

A A o] A8 9} she el 7122 CQI S A /K. Hol| o]s}o] ATt
H Aol g o] 52 Al =/lol At Wkl ¢ ?Oi i Aol o] 50]
Wed et sheleb e A 02 71 49 (delay)o] WAL S 5 e

o13F, A% CQLaL W E SR e ol3fel Aol teris

A
Ao A ZF B By R o R RH?— ol n| fﬂv}ﬂ 7?24 ffhﬂr :LEM 2
] on == By F] kA A glo] ool o ¢t
IFo 2 HogdE ¢ ol o & Eo] B909] uat 13 QFe| Y (cross polarized
antenna)& = 74 ¥ 7)1 A 5& 3 W3 QFE L(horizontal polarized
antenna)s = 74 € == 9} 24 HFH el Y (vertical polarized antenna)& =
TAE wE R o] Foj A il Hal Boak g K25k 2 qlu), ek Kok o
ZF BT A AW YA 7F uf AR Aol vl A A2 3] 5 A B FE A A S-
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m(110)°] <1449 5 =0 A w==(120) 2 == n(121)S E3H3T A1
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W AFE JIGAIA AG e844S5 =Y = A
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ol ) Al xkeE 4= LT}, o] of) whet 714 o2 A LE 7 FhA WH o] A
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+03) O M, au#mEa; O] U o) w ZF T 2 =418 CQIell A 85k QT Al
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