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FIC. 12 (57) Abstract: The present invention relates to a method of transmitting and receiving a signal
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AA . Start
BB ... End
81210 ... Measure an average signal power and
receive feedback from a terminal
$1220 ... Determine a pilot resource to be used by a
base station
81230 ... Determine a pilot sequence to be used by the
terminal and provide feedback to the terminal
51240 ... Receive the pilot sequence and estimate a
channel
$1250 ... D a ion and ption filter

81260 ...

$1270 ...

Determine a cooperative unit and provide
feedback to the terminal
Determine data transmission and reception
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Add 7 e 9F HEH(ultiple access) AlzHlolth. ©F HE A|2EH 9
of| 22+ (DMA(Code Division Multiple Access) A]2=®, FDMA (Frequency Division
Multiple Access) Al2®l, TDMA(Time Division Multiple Access) A]l2®l,
OFDMA(Orthogonal Frequency Division Multiple Access) Al2®!, SC-FDMA(Single
Carrier Frequency Division Multiple Access) A]2H® Fo]

[3]  FH ZisoAe & A F4 GEe & A9 £l AGEHUE AFEF.
MIMO(Multiple Input Multiple Output)= HF/MY <S4 G U} Ee] 4l
FEHUE AFEshE W oRA, o] Wl oF) dHolely FA 58S FHANZ
AT & FAEA ALHY $AYE FE FAlddA Ese JHUE
AL o RN &S FUHAZIZ Aeg FAE F AT, ol £ EdolA
MIMOE ™ <telver AT = Ao

[4] = HHY ZlsdA e, stue "A AAAE Falstr] 98 9l Gy
BEA &R gerh. a2 Yl tF SHHU JlsidAE o GELelA FAlE
2 dlolel Z=ZH(fragment)E Tvl] ol #HFFOIA HolHE ST HF

_4

dEY ZlEs APREE, EAE A7 Alcell) GF oA tolE HE SE&
FAANNAY, EE B3 dHolH AF EEEF 2FaWA Axm AwA
(coverage) & F7HAZ = A, X3, o] 7|&L olFFA @} FA7 S
ZEA A = Ao OF dHY Zisel gstd ©d AdHUE AHEEE F e
Zlzol g o]FFANAY AEF dAE I5E F U
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Ad AR Ev dely HEE udstd MY oF dEM (virtual MINO)
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Al <teivt ko) Ad FEIE dasit. ARE AEY AxHME oy

A AEE D71 Hsted JIA=o] AR dEeA Sdy Ade gEd.
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[40] = 82 & 2w o AAde] we A7 FH TAUL 4% 9T 4
_ ‘

NAFY 715 B EE550|Y.

[41] = o= B 99l = 0E 9 AAdd e 47 92 548 9% 9 9
NA =9 7% BE & X0t

[42] = 10& E 3@ U Aalde] WE A7 ¥ FAL 9§ AT 29
71 E& ZET oY,

[43] = 11e E 29 9 UAdo] mE By doly £44 FH 58L
HOFE R

(44] = 122 2 279 O AAde] BE A=Y Holg £ HH9 52L
HoFEs Tyolt}

[45] &= 132 & 2ZHd HEsHE FdR ALY UIe FHE RAFE

[46] &= 4= £ 20 FE&HT gdd AdE 2o Ids g FHE
BoFE THo|T,

[47] = 15& & ®
Zolrt.

[48] = 16& & 2HolA HEdele $4 I8 7X9 9 A4 d& Yeds
Edojtt,

[49] = 172 B 23 ug H9R g Bel(S)E WeHoz MeAA,
A= AAY AE FEE S AT 39 TEEoH.

D23 AAE AT FH)

[50] ol3le] 71&€ C(DMA(code division multiple access), FDMA(frequency

drgolA HEstee TA Y 729 d 44 4 UegdE

division multiple access), TDMA(time division multiple access),
OFDMA(orthogonal frequency division multiple access), SC-FDMA(single carrier
frequency division multiple access) 53 ZL ©dd FA HE A|2dd
AH&E 4 k. CDMAE UTRA(Universal Terrestrial Radio Access)“t CDMA20003%
2 A 7% (radio technology)® TF&8E 4 Uth. TDMAE GSM(Global System
for Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced
Data Rates for GSM Evolution)$} #2 FA 7|&€=2 FdE & UY. OFDMAE IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) T3}
e 4 7R 7¥E £ U9, URAE WMTS(Universal Mobile
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Telecommunications System)®] @#-oJt}. 3GPP(3rd Generation Partnership
Project) LTE(long term evolution)& E-UTRAE A}&-38tE= E-UMTS(Evolved UMIS) 2
dR2A Yol OFDMAE &3t FFH I oA SC-FDMAS A&7, LIE-
A(Advanced)E 3GPP LTE9] zl3t® H%%iOIt}.

[51] A& WA d7] Y3, 3GPP LTE/LTE-AS $FE 7|&stAwt 2 2y o)
713 Abgol old AlgEE AL ofynt. HEF, o]ste] AwelA AL
SREE) B2 B 2HY ofE F71 A AlFd HolH, ol &
g0 AEE B Iy JiEd AMFE HouA] @ HYdA gE gy

A A" A g JXFmoRRE 8% A (Downlink, DL)E
B8 ARE FAstn, 9¥e NAIFoR AFYI(Iplink, LS E3 HRE
A= dgo] FFAde HRE dHoly H tUdd Ao HRE

(63] = 1& 3GPP LTE Al=®lel] o] &HE £ HLE 9 o]ES o] &3 dvtH<l
Ao HME e AREhr] A =dolth.

541 Aol Az vl A Beol ARAY, Aol Aol AP wBe
@A S1019 A 1A= 18 2FEE 59 x7] A @4(Initial cell search)
e FYPgick. olE I dEe JAFozRE FF7] AdE(Primary
Synchronization Channel, P-SCH) % %-3&7] 21d(Secondary Synchronization
Channel, S-SCH)& At 7|X =3 718 253, 4 D 59 AEE 5,

. ade JAFoRRE EWEAld (Physical Broadcast Channel)E

U ws ARE 858 F+ ¢ H, dEe 7] A G gAdA
5182 21 %% Al3 (Downlink Reference Signal, DL RS)E FAlsle] sty = ad

9
Mg vhzl g oA S1020 4 S8 &R A Ao A d (Physical
Downlink Control Channel, PDCCH) 9% EIFZIaAAlE AR wWE
2oty 338 A9 (Physical Downlink Control Channel, PDSCH)S <413+
Zr] FAAQ A)2¥E HRE FET ¢ Q).

[56] ol NAF FE&E @F3H7] A ol ©A S103 WA &
51067 7S 9o A< A (Random Access Procedure)& F3HE 4 Yk, o=

|

T
FXL
rlo
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A8 wLe 229 AL (Physical Random Access Channel, PRACH)S 3
Zg] Y E(preamble) & HAF351(S103), EsFHIAAAAE 2 oo gt
EestdE I AMES Tl ZgdEe dd §H HAAE FAE F
ATH(S104). A 71 49 HE A F7HAQA A3 EAN I Y AE(S105)
2 Y FHIAAANE H old dHIIE =TI T
2 ZE3Z2Z 2 (Contention Resolution Procedure) & F3& = v},
[57] =9 vet 22 HAE s dE2 olF dubHl A/3gHI A%
A HAEAN EYEFFIAAANAE/EYsFBIATHFAE FASW07) L
YA I3 A9 (Physical Uplink Shared Channel, PUSCH)/ EalAatsg =z
o s} 4 (Physical Uplink Control Channel, PUCCH) #<(S108)& Fa& & 3lt}.
ddo] 7IXxmoz2 HAEde Ao HEE THSY AIFHI Aol HE(Uplink
Control Information, UCI)2}i At} UCIE HARQ ACK/NACK (Hybrid Automatic
Repeat and reQuest Acknowledgement/Negative-ACK), SR(Scheduling Request),
CQI(Channel Quality Indicator), PMI(Precoding Matrix Indicator), RI(Rank
Indication) &< X&gtt. & WA oA, HARQ ACK/NACKZ IFe3] HARQ-ACK
52 ACK/NACK(A/N)S.Z A A g|th. HARQ-ACKS EXEJH  ACK(ZIE3], ACK),
UAEI B ACK(NACK), DIX ¥ NACK/DIX 5 Holx 3shvE Xgggth. U+
AdukH o2 PUCCHE E3l AFHAT, Ao AR EHE dHolHrst FAl
dEs]ojof & AL PUSCHE T3 A8 + do. =T, UMEHZY 8 /A
o8 PUSCHE 538l UCIE mIF7|doz HEd - 3
(58] &= 2& FA ZHde F2E A, dE} 0FM 54 AR F4A

_‘

2olx0, & XBIYL e OFDM AES s dA At FRHoE
o]}, 3GPP LTE EFollA+= FDD(Frequency Division Duplex)ol A& 7}&5%
By 1 74 Z#A(radio frame) T TDD(Time Division Duplex)ell 2&
By 29 74 ZHd Fx2E AddH.
= 2@ €Y 1 74 zZHde FxE 4ASH. sFYa FA
T U (radio frame)S 10709 A BT A(subframe)o2 FAHZ, e
BT Y A7F F9(time domain)ollAl 2709 &€& (slot)o 2 FAAT. 119
Mz Yol AEdE ¢ dels AZFE TTI(transmission time interval)eh ot

o2 So] e AMEZy e Zdolx Imsolil, shte £%9 ZHol:= 0.5ms ¥
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S 9ok S SRS AL 9GelN BEd oM ARE TFHT, Fas

Ao A T AYEE(Resource Block; RB)E  Eg3tcl.  3GPP  LTE

ARl A stFH Aol OFDMA & AHE3HER, OFDM Al&o] stue A& F3&
vebdTh. OFDM A& =g SC-FDMA A& EE A8 7oz A&dd $x o,
A9 2% @92A AY IS due RN B4AY AsHY

Buk$ sl (subcarrier) 8 £33 = A},

[60] 3lUel £Fo XgHE OFM AHEY F+  (P(Cyclic Prefix)9
T3 (configuration)oll W& €2td & o, CPolles XY CP(extended CP)9}
¥F (P(normal CP)7F @ik, ol& Eo], OFDM A Eo] & CPoll 9 +A4€E 4
el &Fd E¥EHE OFDN AEY & 7Y F Aok, OFDM AEe] F3d
CPol oz 49 4%, & OFDM 4

OFDM &9 F& EF (Pl ARt Ao, 4" (PY A9d, dg £,

)

A " P AHEE 5 AT

[61] ZEF CP7} AM8HE A 3t €2 7Y OFM AES Edstez,
shtel MEZH YL 14719 OFDM AEE Eggth. odf, Z MEZHYIY A&
3 709 OFDM &2 PDCCH(physical downlink control channel)ol] &4
Lo X] OFDM 4]#-& PDSCH(physical downlink shared channel)e] €32 & tt,
621 = 20 B 2 B4 Tajds TxE dAdt. 9 2 B4 Qe
2749l &= =Z#<d(half frame)o22 FAHH, Z FZ ZHIL 549
A X d3 DwPTS(Downlink Pilot Time Slot), X &F7H(Guard Period, GP),
UpPTS(Uplink Pilot Time Slot)® TAEH, o F /e MBEIZHILS: 2719
&Fo8 FAAT. WPTSE 9oy x7] A &4, 578 E= Ad FAH

1
r

ASBY. GPISE AT Y FHF v Agua A5 F/18 DRE
0 AR RETRE AP SBYA Aol ¥R s BFA=
Aoz odd 4PN A7lE AL AARY] 4@ Frolnt

[63] FA =ZHdy Frt dAd Edsta, FA ZEddd EdseE
MNezgdey ¢ == ABZHYed ETFHE £29 &, €20 TdHE A=
T ohgstA HA

(64] % 3& §8Ya 29 AU TYEE oA,
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AV

B
=

o

[65] = 3& Mz, FPI £FS AT ZHdeA E59 OFDM A
ek, sty S eX2 76709 OFDM AEE st A44d EE
gt ZQlel A 12709 FRkgatE IFE Uk A9 agE g9
Q4 (element)E= A9Y 24 (Resource Element, RE)Z XA "t} 39 RB:=
12x7(6)7§¢) REE EF3ct. a&¢FH 3 £F X+ RBY /I NRBE ¥ 3
AE ool &3, 4FBa €29 TET dFPA €Y 72 Y,
OFDM 4l &o] SC-FDMA A E£=Z thA|rt.
[66] = 4% St I MEZHAY FRE oA
[67] %= 45 x¥, MEZHYL A WA SFddA dFE AT A4
3()7he] OFDM AEE Aol Ado] AIFH= Ao FHo] ek, F= OFDM
4182 PDSCH(Physical Downlink Shared CHancel)?} @@E+& dlojg] Ao
g}, LTEAA AMEEHE stgga Aol Ade o= PCFICH(Physical Control
Format Indicator Channel), PDCCH(Physical Downlink Control Channel),
PHICH(Physical hybrid ARQ indicator Channel) %& X%t} PCFICHE
Aez#Hde] A dA OFDM AEolA AFHL MEId oA Ao AHEd
HAEol AEEE OFDM AEY Jigd #d HRE YEY. PHIHE AFYA
Ao et SHOo=F  HARQ ACK/NACK(Hybrid Automatic Repeat request

rlo

-\ lr’Fl
“
L3

acknowledgment /negat ive-acknowledgment) A3 & Y Er¢},
[68] PDCCHE &3 dEE+= Ao JB.E DCI(Downlink Control Information) &g}l
AHgc, CIE 99 B 9 I2F2 98 AY €3 AR 2 g Ao HHE

=
xgeitt. o g B, IIe AF/EFEI A" HFE, AFHa A (T

[69] PDCCHE 3}8F¥ = F A9 (downlink shared channel, DL-SCH)S A% X
2 29 g9 AR, AT FH AE(uplink shared channel, UL-SCH)Y A%
T 2 9 g9 AR, #HolF Ad(paging channel, PCH) &< oA AHE,
DL-SCH 7o) Al=® Aw, PDSCH HolA HAEHE W9 AS 93} & 49
AZ Aol Al 2 &9 AR, oF OF Y WE d2Eo o

Aol He NE, Tx 39 Ao} W3}, VolP(Voice over IP)9] FAs XA BE

POCCHE ZUE® & % . PCCHE s EE 549

8 2 (control channel element, CCE)E9] & (aggregation) AolA HEHT.

11
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CCE= PDCCHOl FA4 Ad Aejel 7128 28 HoEE AFstsd AM&HE
=394 g7 oy, B E9Y AY 24 IF(resource element group,
REG)ol wi-&%ch. PDCCHOl X% 2 PDCCH HWIEQ sl C(CEQ sHsol whe}
2738, 7IN=2 @2l dEg DCIol wat PDCCH ERE AAst, Ao
Arol| (RC(cyclic redundancy check)E H#7Fgt}. CRCE PDCCHe! A2 &
AHE EA-o] me} AM(4], RNTI(radio network temporary identifier))®
nA7 "o, o8 E°, PDCCHZE 54 @EE 9 AY A9, AT vz
A2, cell-RNTI (C-RNTI))”} CRCel w27 =€ 4= leh. PDCCHZF o)A
AAAE AR AL B, wolA AEAN(d, paging-RNTT (P-RNTI))Z} CRCl
ka7 g 4 . PDCCHZE Al&H AR(EY 7Adez, A2"d AE ES
(system information block, SIC))E A& RAY 78-%, SI-RNTI(system information
RNTI)7F CRCol mh=7) & = o}, PDCCHYE AW A& $HE AT AY %9, RA-
RNTI(random access-RNTI)7} CRCell w27 & + Ut.

[70] = 5& LIEeIM AE5e 3¥FR3 MBI
[71] = 58 =xsd, LE AT A9 718 Z9d Ims dol9
MEZHAB00)E F 49 0.5ms €FGODLE FAEY. ="(Normal) T¥
M (Cyclic Prefix, CP)9 Hol& 78 w, Z £F& 70y AHG2)E
T s AEE b9 SC-FDMA 'l di-gdTt. &Y ES(Resource
Block, RB)(503)& Fub= oM 12709 Rutgst, agja Al delr 3
EFo) sigEHe Ad T aolth. LTEY 433

dlolgl  gH(504)% Aol |HB5)ez  FEdY. dHolH FHL PUSCHE

L,
4
B
il
:3
>
<
iy

¥t A4 T dHolg AZE AfstedH AMEEY. Ao 992 PUCCHE
z3etn AFE3a Aol AX(Uplink Control Information, UCI)E HEstcd)
AFEEith, PUCCH:

Zuta ZoA dolE gdo ¢B HRo 9z 3 RB #RB
7

[72] PUCCHE th&e

[73] - SR(Scheduling Request): A3H= UL-SCH AYL QAd=d AlEHe

HBoltk. 00K(On-0ff Keying) HAlS o] &3l HFHT,

[74] - HARQ ACK/NACK: PDSCH 9] st&F®a dolg szl el

a3 dHolg o] HaHoz FAHJERA AFE E

|
o
2
2
e

flf
i
Fi’r‘
5,
R
b
o
+
o)

12
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Feded oiFd $HOE AK/NAK 1HEZ A$Hn, F A9 #¥Pa
F=Ed Uit $HOZ ACK/NACK 2v|EV} A4H.
[75] - CQI(Channel Quality Indicator): 8t&® 3 Adel whd wj=w A nolc},
MIMO(Multiple Input Multiple Output) ¥#& =¥ HrB = RI(Rank Indicator),
PMI(Precoding Matrix Indicator), PTI(Precoding Type Indicator) 5& ¥3%s3it}.
AEZH Q) G 208 EV}F AHEET
[76] ©To] MEZHYJAA AFE + Ue Ao FRUCDY ¢ A AHR
Mol 7H83 SC-FDMASY Jisrol d&Edo. Aol AR AFo 7F&3 SC-FMAE
MBIl Fx 235 AFS AT SC-FOMA HES Astn & SC-FDMA
AES 9ulsta, SRS(Sounding Reference Signal)’t AA" AMBIgdel #$
AEZe g vk SC-FOMA AEE A, F=E AE= PUCCHY] Z3|oHE
AEol AH4ETH PUICCHE A$HE HR whe} 7709 TS =Lt
(771 & 1& LTEelA PUCCH =t UCIE] 3 A& vehdd,
(78] (& 1]

PUCCH ==t A3 3 Ao} AR (Uplink Control Information, UCI)

Rl | SR(Schedul ing Request) (B|¥Z¥ I§)

9 la 1-H) E HARQ ACK/NACK (SR &#1/B]&A))

E9 1b 2-H] E HARQ ACK/NACK (SR &Aj/8]&A))

2 CQl (20718 =9 € HIE)

I 2 CQI ¥ 1- & 2-¥]E HARQ ACK/NACK (20W}1E) (&7 (Pwb
29 2a &)

9 2b CQlI 2 1-®]E HARQ ACK/NACK (20+1709] ZQ @ H|E

fm

CQl 2 2-d|E HARQ ACK/NACK (20+271¢] ZQ & 4]
[79] AFEY #=X A &(Sounding Reference Signal, SRS)& 39
ez ol Azt F oA 74 wlx] o] $1X)8= SC-FDMA AEg F3h
A, 598 MEZHUY vpxT SC-FIAR AFEHE o8 @Z9 SRSEL
Fog JR /AR 2 g2 FEo| 75T
[80] 71& LTEAIA SRSE F7]xoz dfdctk. SRSY F713 HEes 4
4 (configuration)& M-E5X(cell-specific) SRS Herleie} TE-EA(UE
specific) SRS Itetmlejol oj&l FA(configure)® T, A-53 SRS e}l € (th
T2, 4-54 SRS TS vT-54 KRS HvE(tE 22, dZ-54 SRS

T

iyl
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TA)e Y AF(d, RO A2gd"k< Tl DA AFACT. FASHA,
Yol Alx"e] AL HyeolE Yst SRS FAHL A-EA(cell-specific) SRS
et el 9} Dl o]-5 4 (RN-specific) SRS stetu|Elo] 23] T4 (configure)d T,
[81] A-EA- SRS eElnEl=  srs-BandwidthConfig, srs-SubframeConfigZ
¥38Hglc}d.  srs-BandwidthConfige SRS7F A$E = A& FIF didd sl
E X|Al8F2, srs-SubframeConfigi SRS7F A4E & e AR Yo gt
£ AN A ol SRS AFE F Ae MEZHILS ZEHd oA
FrHor dAHAY, B 2& A-EAH SRS FHV|E Fo)A srs-SubframeConfigE:

Jepd
[82] [& 2]
Configuration Period Transmission offset
srs-SubframeConfig Binary T (oubi ) A Caubf :
subframes subframes
0 0000 1 {0}
1 0001 2 {0}
2 0010 2 {1} .
3 0011 5 {0}
4 0100 5 {1}
5 0101 5 {2}
6 0110 5 {3}
7 0111 5 {0,1}
8 1000 5 {2,3}
9 1001 10 {0}
10 1010 10 {1}
11 1011 10 {2}
12 1100 10 {3}
13 1101 10 {0,1,2,3,4,6,8}
14 1110 10 {0,1,2,3,4,5,6,8}
15 1111 reserved Reserved

[83] TSFCE A-Ex B Z#H U FA(configuration)E YEI, ASFCE A-
Exd quraged xS et srs-SubframeConfigsE A9 AlF (e, RRC

o
f

& of

AZ)e) o8 AEE, ReE L7/2ImodTe €Asec o rmaie MqmE e

A%ED. st &% 9928 vaag. Lle w9 94 (flooring function) &
Uet a1, modE EEE (modulo) A4S YeRATE
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[84] w2-EA SRS  H&wEE srs-Bandwidth,  srs-HoppingBandwidth,
fregDomainPosition, srs-Configlndex, transmissionComb, cyclicShiftE ¥ &3to}.
srs-BandwidthE a9 @o] SRSE HAFdof 3= FuF dids AHAAs=d
o]
o

Alg- 5= 7ke Yebdit)h. srs-HoppingBandwidths SRSS Fut4 T okg A Ast=H)

i,
rIr
N
&
N
£
i

A}LEl= 2ke R A]sY}. FregDomainPositionE SRS7F A4
AAREY AMEEE S AA %Y. srs-Configlndex® dEF ©2o] SRSE
e agstsd ALRE @e Axe.
transmissionComb< SRS #HE F& AAedH AEHE &  AAgg.
cyclicShifts SRS Al@ 2o HBHE Ao]E8 AZE S HAsted ALSHE
e AN F.

[85] E 3 2 4= srs-Configlndexo] w& SRS A$ F7]
Uelbdith, SRS AE FUe ddo] SRSE FrIHo= HFdor st AIRE
A, AEEZHY EE ns)S YEAS. X 32 FDD) A¢E YEL ®
4= TODY! A5 yehdth. SRS 74 JIA2(IKR) = @F E=2 AlagdHEn, z

H I

Agsor & MEZHYL

)
>
(m
!
©
fo
[
\X,
o

dhe SRS T AYE(ISRS)E o83kl SRS A F7](TSRS)9F SRS A
QS Z A (Toffset) & e},
[86] [£ 3]
SRS Configuration Index
TSRS SRS Periodicity fSs (ns) | SRS Subframe Offset 4
0-1 2 ISRS
2-6 5 ISRS - 2
7-16 10 ISRS - 7
17 - 36 20 ISRS - 17
37 - 76 40 ISRS - 37
77 - 156 80 ISRS - 77
157 - 316 160 ISRS - 157
317 - 636 320 ISRS - 317
637 - 1023 reserved reserved
(871 % 4]
Configuration Index
ISRS SRS Periodicity 5% (ms) | SRS Subframe Offset L4
0 2 0,1
1 2 0, 2
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2 2 1, 2
3 2 0, 3
4 2 1, 3
5 2 0, 4
6 2 1, 4
7 2 2, 3
8 2 2, 4
9 2 3, 4
10 - 14 5 ISRS - 10
15 - 24 10 ISRS - 15
25 - 44 20 ISRS - 25
45 - 84 40 ISRS - 45
85 - 164 80 ISRS - 85
165 - 324 160 ISRS - 165
325 - 644 320 ISRS - 325
645 - 1023 reserved ‘ reserved
(88] Ao, /1= LIEIA A-57 SRS Sremele A HolA SkS A% 913
4hd MRZAYe Bl LeFn, vR-5F KS stuHe KSE A

JrI#H e FdA g ddo] AAR ALY MBIHYL dEFo.

=
g 954 SRS et EE AFE MEIHdY 53 AE(d, v

LY
o
e

S

=
A2)e B3 RSE Fr1HoE AsP,

[90] & EAMe F=2 92F 71AF 9 voly FFA BAE FAHLE
Argd. B EAMda 7AFe o sty dHE EA S A5
I A9 xEZ(upper node)o] <ol FFE £

¥etE EFo WEYI =EE(network nodes)E o]FAXE UEHFNA
gue) BAL 8 FYPHE It FAEL VAT BE VAT o9 HE
YEHZ R=EEZ 93 32 + AFS AHsH. 1A=L A= (fixed
station), Node B, eNode B(eNB), &A= FEQE(access point) 59 &olol s

N
N
XN

gAEg S dur. w3 gEe  UE(User equipment), MS(Mobile Station),
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MSS(Mobile Subscriber Station) &9 &2 WAE & Aok, EEF, oA £
ddof A TekE FER Al (reference signal)E FYR AlZ(pilot singal),
T3l A, 2 33 AlEE Fo & o3 AE + Ut

[91] % <EHY A|=H"

[92] 71 9% <UdEHY(virtual multiple antenna) A|Z&¥9l 7} & EX L,
71& LTE-Advanced Wi®l3te] 93] Be 49 AdgutsE Eatad 2359 &40
o]Fo] Zthe Holtk. gyl &elzl ARl sy, ey 7 Najolal AFE-xbe
F7F KQl 7 9F dEu Ala"le) dF &% Ct & signal-to noise ratio
(SNR) oA wh=3 o] 24t dot.

[93]  [=4] 1]

C = min(N, K)log(SNR)
[94] 7] 42 1eAe Zo], <teuN)et AMEA @2(K)e F& F7HA7IY
Fdig g AE &7 FUHE JIdE 7 do. AT F4 19 dF §F2
O 5 7HA 7EAe] I ol
(95] 74 1) 7IA=sL EE 7IAS <dHuet BEE AREA @ e Ad2
S A &3 . olm, A = SsKa
[96] 714 2) 1A= Y AF §FS €2 F Ue ¥y $74 PHe

Ay &-3t), 8 A(DL) oAl = Dirty-paper code (DPC)E ARg£3tal, AHdF = (UL)

1:1% O]—7] 0{5

o] 5= minimum mean-square error successive interference cancellation (MMSE-
SIOYE AHE-E .

(7] 9 F A RS SHu $7h F4E4E adae 2e @A gt
AMee @EsAl 9r] AadE Z4 AHeR wEei Jm gy Adas)
gostm, 498 B AR FURL FAstelop @k 474 K A9 AR

gl Fmsts BAP AR2E I AT I3 Age 0K =
ARgARe) Fell wlalstd FARRT wEbA, oo GEUE ARsE Al=ge
A% §3e F9E FY3 ALl ) AgAG. w£F, AZ A F7}

b ZA14S DPC MISESIC WAl AN BPE FAR A5t Y F
Z

ATt o], ztardl M3y FHEE ARS8l E, Maximum ratio transmission/

combining (MRT/C)&] A% ONK) | zero- forcing (ZF)9 ZA$9 EJREE VX EER,
N\ A) o] FAlY] ALgEtE <tHUel 8 dA F ooz ZU Al F lH.
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Wby A2 AF fFE FoiX A FHY AR EFEC 9y
A ATt '
[98] 2 wie tie] Steluet oo AR Y] FAE Tt g o
A% £FL A5 st IA AATE F A MR F A HA T4
ZARE HfAsted 2¥L ¢35 Fd3 AdY A FF7 st dE
NAZF AR, 497 &3 AR, 92 7|79 1Y B g9 YRS /T
F5al Iy AA g Agdit. Agtste WAE ol &std, ¥H
7 L 4 W, FH9 7 uE Hg L 9 LI ALAWRES AREFH
S5 AY, A L v 2 AR FAl FAle] JhestAl @ doprt,
7} 71z Zvltt Sd8 AALE HE (pilot reuse factor)E HSHOE ZHIIAA
AA MEYIY AE £2¢ F7/HAE F UH.

[99] o5 4 §8 T4 A|LH

[100] = 62 O 4 g8 54 Azg9 4 & BojFE =¥on.

[101] o= 4 ¥d 52 A2de FAse S99 71AFL w2z Amacro
cell), vlo]== A(micro cell), BE A(femto cell) T3 &S TAHL A&
Batsl= 7)) By olJg Plo] = (relay node)E TFE 5 k. webA,
2 gme o Aade wWE oF 4 g8 FA A2de B4¥e Asd 9
ga 22, gyo =89 Y T2 2 54AHA dEH o] =59 #F
EA 5 O geo g9 sald HE82 7 Ao
[102] = 6ol =AE He} Zo], B3 4 F§H T
Coordinated Multi Point, CoMP)ellA thel QA3 7= (& 6olAE AFE E)o|
WE (backhaul) S Fa] 2 ZzANe Ao Utk @Y rshs
NARES AR g GguE JHE £ Jdon, B wHdxe 49 Hod

H

NAZG 59§ M<M=1’2’---> Aol eteuE Za dda pgdn. dEel
Arhste AR S WE dd §F 2 UEHA @7 wel 2HE F
Qom, driqe LU=122) ojgtn g, Aot B4& a7Fshs K AHA
Gabo] BAbge] glow, Z BZe N2 gE JFe JdHuE AR £ Ak
] E 9ge gy guus AT gin AREd. 4%
FEUE 2t AEAY A, 7 dHUE Az gE wgolau 44d 5 AT
LA 7] = (Radio Unit; RU) EE KHAA ALgx @2 2

& 52 29} o] yehdt,
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[103] [=4 2}
8 =~ By,
[104] 714 Pe LdA) RU ZE 2 KiA) 9229 B2 A% ggolm, M
Eibo] 190 ¥E Ajdeltt. Ha NS I TES 9 o) Aol o A=
A9 AMEA (shadowing)ol] sl ZAARE==E 21 5]

1A= 2] HRE WE(backhaul)& B3t AFstal, ZF 7|AFY ZEANAME

o3kl H4AFE WHTH ANT) FRE WETL Ead TG ZIAA

o
ofr
ol
£a
of)
o2
[
il
Y
X
2,
B
o
EP,'L‘
)
o
F
_>LJ_'J
A
o
rr
Ae
r)v
rO
=
i
>
[»
ol
o
39,
£

[106] = 7& & 2dd HE&aeles 92 # 7IAF 4% vede E5=0lH.
[107] &= 7(a) & & LY 9 HAAFed wE& 27000 FAE Ajst=

2}

T2 AA(710)9F HlEE (72009 FA EFXoll, T 7(bhE B ¥EY o
AAG ] g 7IAH(750) FHE A

T4 EEkoln,

[108] = 7(a) o Z=AIE dhe} o], @27](700)8] ZEAAM(710)E HT U=
o9 SAE(711), LR AF2 $£2AF(712) € dvoly FFAR(T13)E 72
ok, #Hy AE ¥9g SAR(72De 92t dF3 A VAFw (A7) A
Tozny BFE A HIS TR 2Pso] NARd =W g & A
NAZL GT(700)2HE s=w we PJy A% BYE o] gdte], HUR A4
2o, Sd=R Algx @9, $4 e A4 2 FA GE AdA AMEE & U
Bdg AFEa FAR(712)E MAFoZRE 7 €2 fdlyl Ade F8H

gy Afa ddze dFsts Hd3l Ad2E $4E 5 3. HolE

H1
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[109] = 7(a) & 33, @279 dvEgs Hd A5 39 AZE(721) #
(722)2 FA 2 F Ao, HF Az #d9 AHAZFR(2DE
A, AdE BT

kel
x
AE SgE A Aeht JAFeE JEv g 5 Qo 39y Alas

[t

APt ZE /s g3 Aol st fdy AE2E AZE F UG
[110] = 7(b) & F3sd, 7]A=(75009 ZZAAM(760)= Hd A% 39
ZQE(761), 43 AY ZAR(762), FIR A FE AHF(763), AE F
FYR(764), FA Gy ZAAHHE(765), T4 HE HAAFE(766) B FF4
ARR(67)ZE T4 2 F Q9. HFE A3 I FHRTEDE 7R F(750)0]
Hote Ao AMgAR 9g(Ar] A A4 TIHERY HF AE BYE
et A%, F3E B A3 9 Fdy A4 AAR(762), FHYH
ANBAE AARR(763), AE F4H FAF(764), $4 B BAHR(765) R 2 IH
ARE(766)9) AMEE = k. Bd3 AY BAR(762)E Alxgo]l AdstE
A F ojd AYe Y3 AP AEER E - HEY ¢ Y
Aol g 2 A, FAdR AFx AAHR(763)E AHE FLFR A
dgsts Bd8 AldEg AHEA @REdA FHEte 9ES FPH. oE
of, Ab&AF ©Ee] 7 FoiXl AR AldaY FRY Bod AdB AALE
Eato] Atgat gZoA @38 & Ut Ad F3 FAR(T64H)E BdEo] €%
g BdB AAAE Bolal AMEA

g Ade A% 4TS FYPY. AF Tol, AY ARE FH

nﬂi
flo
=
e
po)
D)
e
o
of
ok
&
o
o
ot
[
u
ofy
>

ot

¢ 3ste] Least-square (LS) ¥ FA W%, minimum mean-square error (MMSE)
Y 54 WY maximum likelihood (ML) sHd 53
A "dE AARTE5)E JAZTAA  FE DgsdA dolHE H$stt
Aol AHgsls 4 FE (ks ﬁﬁ]qﬁ)% At 98S #9930, dE
of, ©¥o Hy Az HY HE, FUIH %“% AR 2 g FA AEE
43t HAE £x 2 ELE FHuyslsls 4 FHE AdAgd. £ Y
ARFE(766) Y wEEo] JIAF(750) 22 HolHE
Al el (e E2EFU)E AASe 98¢ s, A& =9,
o3¢ AR, Jd8 g AR 2 A FAH JEE o] &5}
&

=
= 2 F4& Hdigste 4 EHE AATH.
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He Als 99 AZFHE(771)
oAE &9 71 =(750)0 A

71X = (750) 2] wl &2 (770)
AGRE(772), SLH A)FE AFRE(773) L Ad

a1sted,
s

=}

1

=
s

]

R

]

Fi}—o
AR (TTHR FA 2 5 Ao

A ZR(771),

5
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W

0
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s

ulg AAe

2

T
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T

o
-

A (774)

AAx AZFE(773)

F98 g ARRER)IE AR @
o2l

Sieh,
et

o

=

[112]

14
il
;0_

NAZ 22 A2 7% BE9

719 BE AE B SHRE QA Ax =g

1

=

o

% 8o E=AIE wief o,

5 %

[113]
1

-

15

AE =H3849J(S800) 7| FoE F=

-

A

__/‘r:
JEED

1
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