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B A 2AEY 58§ 9 ) HolE A% SEE I
3} o= WFo = ZIskstd 3GPP LTE B 7|&o| A 7
Aol gl HEEZA] BT B2 HolH A £2E
A dshe 71eR JgetEA A AF 2k g A7t
HF MEL T8 ARICE tiFHAL 9T}, o] 2 2lsf A
& A7 7o) A& Aofs7] g T2 71e] ¥E 5Al
(coordinated multi-point transmission; CoMP)¢| LTE-
Advanced Release 119] study item© 2 o] =91l 78}
£ T3 CoMp 71&9] A o] A E I 9l J3tojct &
8] 71215 ¢] gteubEo] A A el E4b v o] B4l
AB|AE A Dk Fat otby A]2E (distributed antenna
system; DAS)E heterogeneous WEYAZ 12§ CoMP
7l Fo) ke 2Reha DAse) B3 Aol e 7Fs
o] =¥ glrt, B =0 A& LTE-Advanced Release 11
A ==L Sle CoMP7IEES] BFs) 2 g A
HET FY FA ] 54 4 A28 HES B 8%
& 28t

LAE

—

20049 FRHE o)F5Al 7]& FF2 CDMA 7ukelA]
OFDM 7|4ke} A28 dgjrielo g 232 Azl
OFDM 7|8t 39} gt & o]+ 3GPP LIE 7|&&

Release 87} 99] ZIslE AX|WA 813k vl Ad
A erevt £ E ) 7i74HA]e) MIMO(multiple-input multiple-
output) 71%-& A ¢48F41 1L LTE-Advancedz} & 2]& Release
10 A3E BaAe <t X E AR kA9 ek
MIMO 7]4 9 carrier aggregation 71&-2 A Q&HHA H
Ar~ded] B89 A Ul A S=E st &
N=E 3

FZolle 2rtEEY BFo g A ojtjAy 42 1]
ofg] Av|2E A Wz} sk ANSAY] 877t HES)
3L ek, o2 <la) A FAwRt ofye} A yhdAtE o 3
T HEET 52 dold £ A T F s 71e0)
sk =Hiek A FAL 93] 4 A UE Fhe ¢
g TES A Ystd] dloJE Ad £EE F7HATIE A
o] 7FgskAINt A 713AlElE FH ARHY ol & ¥
S 7] wfiol A 7F F o] glofE ol g o] de e
dlole] £55 37t Al7)E Aol o gt gk AR
3k A Ho M= &0 dlo]H AR|A Al Fo] 7 st e =
3}7) 938t pico Ao} femto A T2 heterogeneous 2
¥ Ag 5o T ABE e BFHIL Yo A% A
7t ZEAQ 74 Ao} W2 1 o Aol oS FuiH
=g
R AR TS Aotshe L A 25 9
sA1o] F8 ARRIe R F& kil glon E3]3GPPAM=
o]2J3t 7 Ao 7]&-E CoMP(coordinated multi-point
transmission)gF ™ 3}aL LTE-Advanced Release 11¢]
study item & 2 A A3te] BF 7|& 29| Bl AESIL
AT 21,
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A 7+ 8= SAl0)| i3t LTE-Advanced 253} £33

s

u Base station

(28 1) CoMP Scenario 1

: || CoMP Area

B =14dX+= LTE-Advanceddx] @3} Q)= CoMpP
7led g F8 A A8 Aeskal Z Al .9
573} B CoMp 71EES Heldt}. ae|u vlad 2id
3 CoMP 7]€:¢] DS (dynamic site selection)/DB(dynamic

u Base station

Opitical fiber

(18 2y CoMP Scenario 2

| CoMP Area

4_73=o

O
rz

blanking) 71%-& 2718k Al2|] A8E §8 4 AvEe
W g #4git

B =79 #A2 o 2o Al 23T LTE-
Advanceddl|41¢] CoMP H& A& the] dE
A 33 E 2t Alukel 2o gk DS/DB 7] 24 WY
& Regt, 223 A £gexle AleE A8s 3 DY/
DB 71&9] A58 JIeta iAo 2 A 57 28-e
P=r},

I @8 A% AgaEe

LTE-Advanced Release 112] study itemollA1£= CoMP 7]&
2 4L 5 3le AT o15H 2 AF 2 3 AN
o3 B AY 8T AES BE3) 3 CoMP7} BE
71E8A g33xE ek Q) Sudy itemolA] <
3131 = CoMP A& tidh ] 714 Alvtel s thet
202

« Scenario 1 : homogeneous WE M ¢] 7]x]= 1]
AEj7F CoMP

n Base station

“ Low power RRH

7] CoMP Area

Optical fiber

{718 3) CoMP Scenario 3, 4
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* Scenario 2 : homogeneous Y EQF A ¢] 7| A= 7k
CoMP

» Scenario 3 : macro Al g oM 1L ¥ RRH (remote
radio head)$} #] H¥ RRHE 7}+¢] CoMP.
o714 7} RREFE S99 A IDE 7}7lch,

* Scenario 4 : macro A @ YoM i A2 RRH 9} A
¥ RRHE 1] CoMP, &J7]A] RRHE
522 A DE 7HA

Scenario 1 (¥ 1)3} 2] 3 71x)=- o] Al 7 ¢
A4 WS YJER AT scenario 28 (18 2)0l4 9} o) 7]
A= Atolol] F AolEo] ZAsHs Aol 7]A= b
HE AEE 188t} (37 3)2 scenario 33} 404 11
3= macro A %49 1)l heterogeneous V| E Y3 A3ke] A
<& AR FY FAlel tig /PdEolt}, ¢371A scenario 3
£ Ad¥ RRH7} Z42}e] A IDE 7FA)E 739-0] 3L scenario
4= A E RRHE©] 25 macrodt 22 A IDE 7}A)= 4
& Uehdit}, & scenario 32 heterogeneous Y| E ¢ =9
A macrod3} pico AE7F] HY A4S ke AolH
scenario 47 macro A A J o) HA Y RRH 7F d8 A
¢ A QU Al2H"] (DAS)S n#skE Aol
Scenatio 3%} 43= B5F 7| 253 A 72 RRH Alo] ol 3 Al o]
Bo| EAgh= 28 7geht

N, DS/DBE 133t &

rx
op

RS A 94 g4 9] sl Ds7lee vl A
CoMP 7]&2A ©o] 714 2 AL 7HAE A
< dynamic}A| A8 sk AR E AF AHE 7IAFOR
F = Sl stof 1 A A 0 27 E 13k HlolE
T AE e 5 Y=F sk Paolrt. =3 DB e 4
7PEARE] o Sk EelAl 2 o Aghe 3o
= PEe A A3 AEE dynamicatAl IEE Ao
skl A 7] dde] HlolH FE SFES e
FAolt}, o] F 7hA] WhAg 23ste] A7k P o) 5 o
i 310 DS/DB 7]<olt},

ek

3t
& A

o, ok

o] H FoAE DS/DB HH4]-E scenario 1, 2¢] homo-
geneous H|E9| 8} AUE] Q. 3, 49] heterogeneous W E-9

3 43l 242t A sk WS AsRc

1. Homogeneous UWESZ0| g

Homogeneous YIEH T4 o] DS/DB W4 of] thgh vt
9] 2 dynamic A A8 AT 7|25 A AojE 1
213 CSI A A o 2 1 hdr

A WA DAIdynamic A A8 A oA = CoMP 52H&
3= @ 7| v o] serving Al 7H AL AEg)
T 47ke] A IDE 7IAF R g=d i)

* Serving A ID :

ok
i, =argmax,,. SINR,

P AD

i, =argmax .. SINR, .

&7 M= B 7} Ml 2 Qe TR RE A5
Aol SINR, = iHA Ao T3k SINR(signal-to-
interference-plus-noise ratio)-& VFERATE

= ) WAl 7IAE B AolE el st 34 34
A CoMP B gi= e 24 Aol 72 48 13
ko Aalo] U3t F 717 CSl(channel state information)&
AAEtS 7 Ao g e 1t} LTE-AdvancedolA] CSI
T PMI(precoding matrix indicator), Ri(rank indicator), 712
I CQI(channel quality indicator) & E§3Hc},

CSI nj=H F7|
“«—>

Time Index
M 1D mey F7

Dynamic 4 M8
- CS B T

(38 4) DS/DBE AT mj=w MM F7|
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FH| _HE XY 2t 82| SMojl tht LTE-Advanced EE3} S8 U M5 24

(29 4= DS/DBE 93 & H=w glo|io) A2
HogE), daldA g2 &2 F7|2 DS/DBE 93 ¢t
v =g Festal 11 = etoll o] A<= o) Fshe
2 F7)2 serving A7} 744 A IDE v =) 3le] DS/DB &
& i},

olA] 7|A|=L SR RE DS/DB WA ¢35 e
Z Who} CS (coordinated scheduling) 2 HE Ao]& 53)
g} S 2 A8 Aol (27 5)9) o] th29) F AR
¥}

* Step 1. M Ao] Az Adejol] thigk CSIE 7|20 3}
&) Z+ A ¥ 2 PF (proportional fair) metricg Zth3lsh=
SEES e,

* Step 2. CoMP o] Aeld o] H-9-oli= 744 Ao
g T 739l thek PF metric 7 1¥X] o4& H$-o)
)3} metric S H)HEl O 2 L TR AL

scheduling & A &gHc},

UE1(Q2)
UE1(2)
UE2(2)}| UE2 UE2
UE2 UE2 e e
et UE3 UE3(1) |} UES
UE3 UE3 (1) * R e
UE 4 (3) UE4 UE 4 (3) Npt 4 UE 4
- L schedule
UES UES UES UES UES UES5
Step 1 Step 2

(213 5) Homogeneous WELI oM DS/DB

2. Heterogeneous UE30| X2

Heterogeneous Y E A 2] DS/DB ¥H4] o 3k vhar
&2 homogeneous W EH T A 9] F217 updr}A|2
dynamic RRH A&} #33} 7|25 A& Alo)E 123k CSI
A3 7 0 2 e, 3EA]E heterogeneous Y E-9 A o)A
T macro 7|A5¢] A% HEo| A RRH| A% Ao
ujal vfg- =7] wiEel H A A Fgo] A2kE simacro
7IATE F8 T A2 28 3 macro 71X =g A e
& T332 12Ehd "ot &, heterogeneous W] E S 39

6_Fso s

X} DS/DB W44 macro7} AR A therel 5744
SEEREHCE

¢ State 1 : macro ON
* State 2 : macro OFF

A WA A2 dynamic RRH A8 33 ol|A CoMP &2}
£ 3= @Y ¢ U2 2ol state 13} state 29 o3k
serving RRH A€ 14< £33} 247}+¢] RRH indexE 7)
A=ZFo 2 vj=w g

* Serving RRH index for state 1 :

] =argmax,,, SINR,

lq,statel

* Serving RRH index for state 2 :
i = arg max SINR, .

q,state2 ieM \macro

71X Mae @2 7 A9 E F Y& 7Fs 3 RREES]
Goltt,

T A DA 71T A Aol g Cs1 A #
oA Thit = state 19f] g} CSI9} state 24 T3t CSIE &
F AR AL O AAE 7SR sedlgit

AT QEERE i e R B CSIEE A
o & siate 137} state 29 3} scheduling 0.8 AojA|=
PF metricE AR o] £ g2 7HAE staeE Agste]
macro RRH®| &g A|ofgh & S22 3133 vlo|H &
Aset,

V. Ay A A

| Sy T

o] A of| A= LTE-Advanced Release 10 E5& 71208
g A28 dPE T3l DS/DB 7[e 2R E 4L T e
A average throughput % 5% Al edge throughput ©15-& 7
%3}, Homogeneous HIE$] 9] 4ol CoMPE A%
B1A] ¢ macro A|2E)E 715 Al2E) 0 2 3} heterogeneous




|
| B R 282 SAI00 Chet LTE Advarced B2} S U A5 Y

Y| E9=29] 9ol macro/pico A 2HE 7]E0 2

ek

o}

1. Homogeneous HE3A

Homogeneous WE] oA 2] A28 Ag oA CoMP
£ 93} LTE-Advanced 28 7}4< o)} 3GPP case 1 A
g V1o 3 3y A B U EYAE AMsT
(1], [3]. ®=3t 50 RB (resource block)Z FAEHE 10MHz
bandwidth®] FDD LTE-Advanced A|2E3} 7] 2= & A 7}
o] macro A& E3= 19719 hexagonal 2E-& 7143}
L A F de] 22l 1002 1Assi 122 717
3 % @ QY JirE B 22 shgsigl e XPoL
et} configuration$ AHE-8HIE}

(& 1) full buffer traffic &lo|A DS/DBY] A%< B
ot £ AgolA CoMp whate] o= g 4] &3

A 18} EA) oo ejate] AR -

T e

SINR,., - SINR,, < CoMP,

(£ 19 A¥ A3+= DS/DB7} homogeneous WE$ A
o} 735-ol Al average throughputol] 3k A% 0|5-& A1E
3}l B3l 4%9] A edge throughput oS58 A)Z3le
& HAFr} o714 full buffer A3 Yo% B3 RU
(resource utilization) #to] 95%7} =& AL DS/DB
scheduling®l] 2J3) BE A& AMESHA] o= 7971 by
3}7] ot

(& 1) Homogeneous HUE=0| i
DS/DBS ME(full buffer traffic)

com| | ey [

No DCS 2701 0.003 100%
1dB 2.701(+0.0%) 0.093(+0 0%} 998%
3dB 2.701(+0.0%) 0.094(+1.0%) 99.6%
5dB 2.700(-0.5%) 0,095(+2 1%} 97.3%
10dB 2.701(+0 0%) 0.0965(+3 8%} 95 6%
16dB 2,703(+0,7%) 0.007(+4 3%} 95%

(& 2)+ nonAull buffer traffic 2dd|X DS/DBY] A2
HAET ARG traffic 298 3GPP TR 36,814 #4120} v}

B w2 WA traffic T A g @22 0.5 Mbyte?] 3+ 2
718 7 =E 714 8t (1. Non-full buffer traffic 29 €]
76| DS/DBE= 129744 2] A edge throughput 0]5-&

< full buffer traffic @] 7-¢-ol] H|3) & A5 o5& AF
3t o)L nonull buffere] -9l buffer Wol| A48
data7} §lo] AME-8HA] b= o) A& DB scheduling S 5
3t &85 & QA =7) whioltt.

(& 2> Homogeneous WEYA0{ cist
DS/DBY| M&E{non—full buffer traffic)

CoMP, oot Pt AU

No DCS 1432 0.184 59.4%
1dB 1.432(+0.0%) 0.186(+1.1%) 59.0%
3dB 1 434{+0.1%) 0.195(+5,9%) 551%
508 1428(-0.2%) 0.201(+9.3%) 50.1%
1008 1420(-0.8%) 0.206(+11.9%) 498%
1508 1.421-0.8%) 0.206(+11.9%) 493%

2. Heterogeneous UEHA

HeterogeneousH| E Y 2 9] g A Fol|A & LTE-
Advanced A8 714& ule} 1TU Ajd 2 r|Eo= &
A 57) A28 AME8EEt 3], [l Homogeneous
Y EY A9} vA7MAZ 50 RBE FAHE 10MHz
bandwidth] FDD LTE-Advanced A28 &} 7| x])= & A 7))
9] macro A& ¥ 197]2] hexagonal & 7143}
et A 2 AH# RRHY| 445 N =4 B+ N = 1003 thg
o} 7 7pA e vl 2] WS ARR-EEGITE, A A v A Y
Sclustered WHH O 241 macro 99 Yol & 307)¢ gu-&
B X|EH=E] N = 4 E= N = 10 9] 7399 tste] AHY
RRH 7 ¥HA 40m ol 242t 57 = 2702 & wlj x| A
715 Y A] 107]2] @ A macro G ol WA i 4]
g, T A w21 uniform -2 RRHS $14]9}
3 macro A @l 2571] TS AP v A5}
T Helc), AglolA 714, A8 RRH, 9 g9 gt
U g 25 28 7HAEF A XPOL QFElVE configuration
& A8t

(F 3)F (F 4= 22 N = 49} N = 109 thale] full
buffer traffic 223} clustered T ¥} x| ¥PH S ARRSE 7%
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FH| _HE X1 2t 82 Stlojf tht LTE-Advanced BE S S8 X A

olr
u

o DS/DB ¥4]3} LTE Release 10 macro/pico AUt Q9]
e 35S vlagt Adoltt, A N=49N=10%1 7
Sl DS/DB7} 22t 46.3%<} 50.7%2] A edge A5 o152
AFde AL BoEh, 3N = 109] 4-9-o= DS/DBE
53510} 42909] A average A% oIS E AL 5 9182 B¢l
& ot

(& 3) Heterogeneous UIEYI0|M DS/DBY 4&
(full buffer traffic, N=4, clustered)

Avg Th (bps/Hz) Edge Th (bps/Hz)
Rel-10 macro/pico 16,41 00574
DS/DB 16,68(1,6%) 0.0840(46.3%)

(X 4) Heterogeneous HIEYI0|M DS/DBL s
(full buffer traffic, N=10, clustered)

Avg Th (bps/Hz) Edge Th (bps/Hz)
Rel-10 macro/pico 2233 0.0708
DS/DB 23.27(4 2%) 0.1067(50.7%)

(F 5)F (F 6)2 Zt2F N = 49} N = 100]) th3he] full
buffer traffic 297 uniform &2 ulx] WEL ALE3E B$-
o] DS/DB ¥4]3} LTE Release 10 macro/pico Alv+a] 2.9l
et 5-& vag Aol A8 N =49 N=1091 73
$-oll DS/DB7} 242}t 28.9%¢} 55.1%2) A edge A% 0|52
A= Ag B} 3N = 109) A9 DS/DBE
F3ke] 4.7%2] A average 35 O15E A& F Y-S el
& 5 k.

(& 5) Heterogeneous WEYIF0AM DS/DBL Ms
(full buffer traffic, N=4, uniform)

Avg Thibps/Hz) Edge Th.(bps/Hz) -
Rel-10 macro/pico 1135 0.0311
DS/OB 11.53(1.6%) 0.0401(28 9%)

(& 6) Heterogeneous HEYI0M DS/DBL s
(full buffer traffic, N=10, uniform)

Avg Th (bps/Hz) Edge Th {bps/Hz)
Rel-10 macro/pico 14,96 0.0345
DS/DB 15.67(4.7%) 0.0535(55.1%)

(3 3) oA (& 6)7HA full buffer trafficoll A 9] ¥ Az}

8_ mws 2N

£ 28 29 AAE RRHY /HF7 solvbdA
throughput “3%-0] 7] 71313 clustered T vl ] W
o] uniform T v X # ¢l Hj3t] & g BoFE A
& A & e} o)A A E RRHE EY8HEA Al
AEE fgo| EolA7| wgo]n o] &3 = A RRH
717to] ol ehto] vl X B dlustered HiX| 2] 74-9-of] T} & =
A vepdtl, =3 AAZ 22 homogeneous Y EH 39
DS/DB7} Z-&-% 794l 6|3}] heterogeneous Y| E$] =0
HEd A7t & 3% oI5S AT oA
heterogeneous WIEY=¢] 7499l macro’} 11 5202
olste] o]5-8 A= W] 427} homogeneous W EH 9
3% B4 Alo| = F&o g QY o5 dve dE
o] 1ot A 7] gEelct,

(E 7)-& non-full buffer trafficel] the DS/DBS] 452
&t} o71A A8 RRHY] 75 4] 2L clustered T
1| %] W& AR8-314it}. Homogeneous W E 93] 73-¢-9}
2L tmaffic Z9E AMEEHS waffic T A g EEL 05
Mbytce] 5+ 2718 FHAE% 714 3k

Non-full buffer traffice] 7% DS/DBE 8.2%¢] A
average throughput®} 59.2%2] 4l edge throughput °|5-&
A Z%}. Nonfull buffere] 73-9-oll& waffico] EAJ3HA] %
o} 5= Aol HAEHA = o] A¥-& DB scheduling
< 55 288 5 Al Dot w2kA nonfull buffer traffice]
7390 DS/DBE 53t A& F & o5 full-buffere]
735 1o AAA ot

(& 7) Heterogeneous UELZ0|A DS/DBY d&
{non—full buffer traffic, N=4, clustered)

AvgThibpst) | EdgeThiopshy | R
Rek-10 8,034 0434 70%
macro/pico
DS/DB 0.868(8.2%) 0.691(59.2%) 68%
V.ZE%

B =R LTE-Advancedol|A] 18}3lal Y= CoMP



=R A X 74 e Al oSt LTE-Advanced BX3} E U s BN |

7igol thd F8 A At E Aejska 7t Ave] 29
S35 B CoMP 71 £5 Aelstgitt, 1ea vlaA 7h
@3k CoMP 7]l DS/DB 7142 A7W3}3L homogeneous
Y EH A9} heterogeneous YIEY A DS/DB 71&2
gl T Al2g) 8-S 8 T o5 A
o}, A¥ A= DS/DB7)40] homogeneous Y| E-Y =04
12%7} 21 2] A edge throughput | &5-& A &3
heterogeneous W E & o A} 60%71 A1 2] A edge
throughput o5& A &= AL BojFr}

A2 &N

{11 3GPP TR 36.814, ‘Further Advancements for E-UTRA;
Physical Layer Aspects,” March 2010,
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Point Operation for LTE;” RP-101425, 3GPP RAN# 30,
December 2010,

3] NTT DoCoMo, “‘CoMP simulation assumptions,” R1-
111125, Taipei, Taiwan, 21st-25th February 2011,
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