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AA muting information in a wireless communication system, and to an apparatus and a
method for acquiring channel state using same. One embodiment of the present invention

51505 provides technology for generating and transmitting muting information comprising: a

QY W2 HE CSI-RS I H, QL first data tield, having a serving cell for receiving from peripheral cells in a multi-cell en-

EE 74, B85, 2EH B 5

o] OIF M HEE AN

vironment, at least one of a CSI-RS pattern, the number of CSI-RS antenna ports, a CSI-
RS duty cycle, and CSI-RS transmission subframe offset information, and using same for

] 51510 expressing the cycle and the offset of muting subframes, which pertain to information on a

R C B resource block that can generate interference between the peripheral cells and CSI-RS;
and a second data field for expressing a specific muting pattern, which must be muted

' $1515 within the muting subframes, having either 12 bits or 28 bits that display muting applica-

7 YL (WL X

X2 GolE BE) A tion in a bitmap format. By using the present invention, the muting information, which
=— (=4

can avoid interference between the peripheral cells and the CSI-RS, can be configured and

y S1520 transmitted in a manner that is efficient and can minimize overhead, thereby allowing ac-
YWy R FS curate and efficient decoding and, accordingly, accurate estimation of a channel state.
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AA ... Start
BB ... End
$1505 ... Receive from peripheral
cells information on peripheral cells
including CSI-RS pattern, number of
antenna ports, offset information
81510 ... Select muting area
51515 ... Generate muting
information (1st to 2nd data field)
51520 ... Transmit muting
information to terminal
$1525 ... Map and transmit resource
according to muting area
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T E = A, A 9] 7 AAE R 2l A2 2] W E(Resource Element;
o

o)t "RE"2} §h = -2 4 Qlom, 9o} e Tz A7k ool A o dhrjel
MBI QIATTH I F 35 0.2 127) o] A B e] ool &) F 8= hrte]

2] &2 55(RB) A (pain) &2 o] Fo] X A7k uham o] ol = F
14x12=168(%+ 12x12=144)7] 2] RE7} A & <= At}

@, LTE A 2ol M 5= sk Aol o 2] 714 9] 71E4] & (Reference
Signal RS)7} A & = o] 9l o, Al 31§ 7] 4] Z(Cell-specific Reference Signal;
CRS)%}, MBSFN 7] <41 3.(Multicast/Broadcast over Single Frequency Network
Reference Signal; MBSFN-RS) & ©@d 51 7] 5= 4] S.(UE-specific Reference



WO 2012/021047 PCT/KR2011/006008

[51]

[52]

[53]

[54]

[55]
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[61]

[62]

Signal) 5 ©] ZLA 0|t}

o] S|4 CRS+= MBSFN A F0o] o} U AE A&& 9g 7| EA S 2 A,
MBSFN AsE A A8HA &= A Y] & e A A H Qe 35 o

& u]ofof gh}, wgk, Qtel Y LE 0 WA 3 % 3l Hi= throll A G s ofof
fah:}.

Bk, el g A Qe 2 Evit) glute] EA ST AFHE Y, &5 U9
e} ZE ZF 3hu}2] CRS A4S 9319 Al85 = REE 543 39 th2
Qtell L} ZEF 9 slo] AMEE 5 it

471 8] QFevF EER 2 ZF7 T2 A X akaE o 9] 9] REl| CRSE w93 3F+=
745, 7k ety L EE CRS7F &5 = REE> A 27 g o] o] U] s A 6]

F718 7HAH, o] F A 02 ek v A

=

vsh{ﬁ‘:N D mod6

hH, ek vpe) o], AN ApAIY] T Al 7] sl A=, sk ] 9 A
870 ] QtElvE A akAl ¥ m, whetbA &} aFg o HEA] A1 °]
e A= 712 470 Srevholl s A v A o] 5] of gl CRSE = A 7F 9l o,
o] & 93l CSI-RS #h+= 7] Al e & A= Aol sto] Aol 870 ] <tevtel o &
AL AHE gotat s & 5= Qv

& 4] LTE-A°l 4] =95 31 9l += CSI-RS+=, ZF A (cell)dl] T3} A|7H3 0 7 =
A4 F7](duty cycle)rtr} F a5 0 2= o4 ] Az H5 o d Y ek
127119 A Bl g o] o] el A QFelv} S E M= 17 2] REVHE Shdhe ),

=, % 8709 QFEly 2 Eof U4 = #H U] 87l REVHE & ¥ o] HdEHt), o

371 DA F71= 5709 ABREZH PO Z o] F-o{ % 5Sms ] AJZHo] nlj <o
%%B} (=5 Smst} 10ms 5-°] 7] A F717F 2 5= Avh.
nkefol], 7] DA F7]7) 5msehd, 10msol] 8 J3h+= 32
T] Q 3 7| ¢ (radio frame) W] 2] 1071 2] A B8 = & 270 &) A H 3T ]
SI-RS+= A& v}, whehA shufe] M u e qlel] tf gt CSI-RS | NE 4 2] 54
th2 Ausrg Qe dis|Ae dA F71E 7HA 2 S

A A o] A = o] #] g CSI-RS 9] &2 913 A 7] CSI-RS A&
F71(duty cycle)e} 4 o] gt}

S, Sl ol A ) 8x871 9] a9 E thEEE HEWMIMO)E
]% = BAA ~"o] =2l E a1 9l o ¢bel| L 3 E (antenna port) WU} T
CSI-R
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7} AEEojof sl R, A7) & 8709 ¢e|u EE ] )3 CSI-RSE
JH‘ Oé OE‘OH TS shgslojof 5, 53] vz A 3ol A A
Z st a7 gl
CS IRsoﬂ ﬂ%f& 7122l o W A7) o] 8- 7ol shue]
1o S E W oW == A A, A A o= 7}
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[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

QFEI /7] A (A F 2 CSI-RS 9] & 2 A F b 2 Al %] A ekt

T2 A & 13E 3k e] A B Qo) CSI-RS HSE 3= thE A ¢l o &
LAl Al oA, B3 g2 - Z(Frame Structure; ©] 3} ‘FS’ 2 H) 9},

Ao &8l A3 E (Cyclic Shift; 0] 3} “‘CP’ g} €2 = Y-+ &g (Extended)},
QFeU SEE N2, 4, 871 T Skl ek HojE 4= 9l CSIRS A E S
o] A] gkt

-4, & 2 WA & 5+ FS1(Frame Structure 1, FDD) % FS2(Frame Structure 2,
TDD(special subframe-> A| £])) =50l U1HF4 (general) &2 A& %™, =4 CPSI
73 %-2] CSI-RS F & & LA g,

L2 20| A of gho], st Az Qlol] s A, qHEH Qe A9, &
147 2] A 5 710 AF&-H 1 CRS, Al 9 % 9 (Control Region), DM-RS
(Demodulation Reference Signal) Rel-9/10 & & 9| X| & 318 3}o] 151} S35 5 X
k== CSI-RSE A9 egel 4= gl o, & 20| A &g o] FA] A &2 RE7}
CSI-RSE &3t = ol &= ol

T3 A 5 29 2 A9 Aol A, oY SEE 2] 7)) SRl ute) 7} g
CSI-RS®] T &S W7 A g 21 0 = A, 7} CSI-RS F &1 o all 8} 7} 2
Tk

2 30| ¢} 7o, eteu EETF 8N (¢l 2 E H
WA e I E17FA] & 5784 9] CSI-RS I E-& 7H = Q)

L 3 o]sol| A A= 7} Qe v ZE o] s o]ar, il 8} Ak CSI-RS
8 == 7Y d85S e = 2 Aot

k3, CSIRS QFE|VE SEE O] 7)=7F 870 7F ofvd 270, 471 78 5-2] CSI-RS
) ®-2 CSI-RS ¢Hel| U 2 E 7527} 871 ) 9] W] 2~ E] = (nested) T- 2%
R

=, CSIRS ¢Hel Y 2 E 7i<#7F 470 < vl o] s €12, CSI-RS ¢HEl Y L E 757}
870 w o] ZHzte] B F 'l ol A v Xl sl o2 A ], whabA]
&l 9] 7|5+ CSI-RS QFEl Y 32 E 7l 7} 870 wf o] 2w 7} v}, CSI-RS
Otel L} ZE 77k 27 & w 2] &l & A] CSI-RS QHEIL 2 E 77} 470
wj o] ZF7ko] £ w |l Yo A vroj 3] slRl o8 A v, mhelA] S | 9
7N<=7} CSI-RS ¢FE| L} SEE =7) 470 wj o] 20 7} E o}

o & &of, = 3 WA 5ol A ef 2ol afte] Jrsz el el =TH CP
7350l a4 7] A o2 A& ¥ += CSI-RS ) E1-& CSI-RS ¢HE| L L E 7527}
87l el 7 5-ol] 57FX(% 3] a WA e)o] ], CSI-RS ¢HEL} EE 7271470 ) +=
Z1 201 107FA) (5 42] a W A] j)©] ™, CSI-RS SHEl| U & 7]<=7F 270 w+=
20714 (5 52] a WA ty7}F "t

= 6 WA X 9+ FS1 2 FS2(special subframe<> #| 2]) X0l AnH4 6 =
&5 ™, 24 (Extended) CPQ! 7 F-2] CSI-RS 3 ¥1& EA| g},

L 60l A 9 Eol, g2 CPSl 78 -0l 1=, 3 Aol A& = F 127119 A= 5
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=
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e T YA S CSI- RSE— A e = o, E 7oA &G0l
FAH ] %2 RE7F CSI-RSE &3 =+ & 9 ofoltt,
[74] 7 WA 9% X 63} 2 A9l G ol A, ot LE 9] SRl whe) 75t
CSI-RS9] T H & B5F EA g 2 024, 7L CSIRS H & dupdll 3=
gk

[75] = 70| A 9} 7ro], orelL} EEZF 8/ (L L E M E 0 A 7)Q H$- 2 v]E
4] d e 744 % 4714 ©] CSI-RS HE L 74 5= gle},

[76] w3k oelu FETF 27 W 47)Q1 7 S0l =, = 3 WA E 5o A9 e e v}
@%9 2= o]q_
[77] =, =7 U A] Z 90| A o} 7ol sl A H ) Yol A 2 CP 4 5ol

el A 71382 o & &% = CSI-RS I ¥1& CSI-RS ¢HElL EE 7)<=7} 87 <]
7 -0l 47FA|(% 72] a WA dyo] ™, CSI-RS ¢HEl U . E /<=7t 470 w = 21
2 o1 87}A) (5 42] a W A] h)©] ™, CSI-RS ¢HE| U 2 E 727 271w =
16714 (%= 5] a A p)7} € Tk

[78] W10 WA = 13 FS29] B9, FUF A0 R A8
A= AoRA 210 % & 118 =4 Ccpel 4%
CP<Ql 7 §-o] .

[79] 102 FS29] F7F A0l A9 CSI-RSE &9 = = A 492
LA Ao mA, i qHIZH QO A9 F 14719 s F 7] EC A EE
CRS, Al o] %4 <], DM-RS Rel-9/10 % <, Rel-82] DM-RS(UE-specific RS) % < <]
A S sl sle] 259} FHE A FSE CSIRSE A9 stgah 4= 9lom,
10014 &4 o] A ¥ A 22 RE7|] CSI-RSE 2+t = 9l = o S o]t}

[80] T2 X109 22 A Aol A, <telv ZE S 77871 B 5 7Hs sk
CSI-RS®] I && B A 2l 024, a I ™ WA ¢ IR 7LA] 5 3714 9
CSI-RS T E1-S 714 4= 9)

[81] E3k LA SR = A N SHEl U EETF 27 R 47) 91 73, kol A Al &)
v} =gk ol whek, CSIRS Sl EE 74=7F 471 vl += —1 2u) 2]
6714, CSI-RS SHel U 2 E 715271 271 wf+= 12714 ] CSI-RS €1 7}4 <=
A

[82] T 12+ FS29] 7 34191 49 CSI-RSE &3st = gl A9l g oS
LABkE Ao R A, 2 CPoll o gk A H 9] H5-F 12719 A&
710l AF2EE CRS, Al©] 9 9, DM-RS Rel-9/10 % &
5 FEEA EES CSIRSE A &Fat = gl o, I 1204 & 9]
FAH A k& REZ} CSI-RSE &t = )= g oot}

[83] 5132 & 129F 22 A A Fof A, oty EEE O] J|7)870¢1 A, THE
CSI-RS9| A E-& 5 g A1 024, a W WA g I 7FA] 5 7714 ]
CSI-RS & & 7h4A = v}, B3l EA 8FA| = kA W, SHElv 2 E7F27) B

CSI-RS #|H 9] o] &

olar, & 12 W = 132 &%
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[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

Avg el "o E fsto], & WA =, ANt Bz 5271 of F-oF, CPe| =
= ohg o] o, obElL L E V52, 4, 870 T shihyell whet Ao 5= e
t}=2] CSI-RS #¥l&2] F3HE CSI-RS F &l 715 (CSI-RS pattern group) H+=
9 3 ¥ 215 (muting pattern group)©] 2f A 2] 8131, 21 215 Wjol| A A A =
A = shube] 54 CSI-RS H &S CSI-RS &l H+= -8 7)) ®l(muting
pattern)©| 2} 7g 9] gk},

ZrEu, o] 2 gk &of o fﬁ;ﬁﬂt ZlZ oy, s B T s NS THA =
gt E ol o7t AR E S 7/30113}.

o & &9, duk4 o2 7\1 H sz Qlel] A8 %= 4 -§-0] 3L, CSI-RS ¢HH| v}
EEZF MY X E HE 0 WA 72 A5, =39 A9 ad e R e
HE7}A] & 57FA1 9] CSI-RS &l 72+, CSI-RS 7| &

A IF e Y g
T1Fo] @ = 9lom, 21 5 ZF CSI-RS el Y 2 E 9] A=l 270, 470, 870 o] whe}
A CSIRS @ =+ 7o 2 935l 545 = 39| ] §lo] CSI-RS &

i FY AR LR GoE 7 5]
% 14+ 388 5 <S54 Al 228 (Cooperative MultiPoint Tx/Rx System; ©] 3}
‘CoMP’ &} 8h) &3 22 HE] A 31732 A3kl Q)

2oy o] 484 4 9l HE A 3742 CoMPE if&a}z] ok, 210l @4 H =
A2 of, shifel whiko] 2 o] 4fe] Al tEi= V) X5 O 2 HE] CSI-RSE
F2alElo]of Bl B 45 Lol Zl o R o] g Hojof & Aol

HE A 2 T 3kl CoMP FA1E AL A 2|l ol A &= T (UE)©] afvf B+
Bapo] 7| A5 i A REE FAd AR E Ao &y A&} 8 A
T SFAE 3HaL = A A Bk ofu ek ?lzq A (neighbor cell) 2=
F2NTE S5 T F o7 dE T4 Al =Fof A=, 1A o] CSI-RSE AW
AR FA 3 7 ofal 7] wiell, A At 1A Aol A 5 A g Ak
ARl A S Al CSIRSE A5 35 52 MY AL dloE & & shaL 917
AL CSI-RSE AES 45, 7] AFgAb= Q14 BB o] CSI-RS+= Al =2

o & Lo, I 149 H 371 9] 4ol Cell A, Cell B, Cell C7} CoMP A E 2

o] 1, A1) A<l Cell A W] 2] 574 UEL Cell ARZF-E| 9] CSI-RS ¥4} o2},
Cell B} Cell CEH-E] 2] CSI-RSE ¢HA| kol A A | G B & =451 A Hu),
o] W) Z+z}o] A2 CSI-RS MW o2 =2 X &= 1304 A old e F &1}
el S 7] A Ht

o & &0, 7+ Al Eo] =i CPe] UWEA Q1 CSI-RS # & 2 % CSI-RS FHELE
EENE M2 AT B, 7 AL 3o A of & 571 o F 'l 5 shute]
¥l © & CSI-RSE A%5akA dr}h =5, Cell A= 5719 F 8 5 1H A 31 ¥, Cell
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g Al A (explicit) &= A&l A == AT},

714, A A0l Cell Aol A 2] ol M Hobw, Cell A+= 5702 3181 F- Cell
Aol 8- CSI-RS T B0l 1 7] FElo] 355l o Ao A= CSI-RSZ A L5
A S0l )3k CSI-RS &2 2,3, 4, 54 Helol tfs)A = dloje] =
3 A H ). Cell A2 UEQ] 4ol Al Bl UEY 7] %] 2] Cell AZH-E
ARLE Z 1HA JElol] 8] 33l 9 ool &= Cell AZ 93 CSI-RS7|
%]

= =
=
© o)
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4

il
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F U AYEA Hn, 22,3, 4, 5HA el ) Fste F o=
$¥S o v my A dok
22 e A A A= 20 A 'l F g stE Ak

o o] A = d] o] E] ¥ ul o} 1] &} Cell BEFE] 2] CSI-RSE Wrolof &1, CSI-RS=
tlo] Bl ) & AF a9 2= Hlthal 3l el & UES A K.t} 7}7h¢ Cell
ARNE 2= vlolE] Hule ofa Bt He] = Cell BEH-E] &] CSI-RS A W=

WS G2 o) A F o}, whElbA Cell Aol 91+ UEZ} Cell BEY-E| 9]
T4 §lo] At = wkr] 134, Cell A+= Cell BOll 4] CSI-RSE
AE8HA H = A G Goll s A= o] Bl & Bl A] i, A5 39 &
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S, o] 2] 7 45 Cell A%l 2= UE 478l A3 Cell Boﬂ A CSI-RSE HE 31
w = 2kl G el )4 Cell ARFE] Hlo] B 7} 4= Slo] of e} A =
9 2 HeE ARk 2w, Cell BEY-E] CSI-RS7| O—t— 4 = il o] &

v g 3 A .
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[105] 7] AlldAl =, 7] e ol ok 7 AEZHde] Yx|9f 7] 54 4
T 015 Ao CSIRS A7) & CSI-RS A< QA Alo] 2] A o whe}A
8] o] AAE 5= o, ool thelj A = ol el A Al ek Al A8 gkt

[106]  wEbA], B Al ooll A o] F8 Hu = 2k ely Ad 2 He o] ghe 7[R A
TAH @3S UM e, Y )9 wE LZAE Ve =
A1doly B9} shte] ' AU e 78 A8 153 54 T8
e F sk o] S YERU = A2dlo)y A=E 2T 5 Qlr

[107] T 155 B AA o] 2% CSI-RS 78 AW AE By 358 mA ),

[108] A Ao o] gk CSI-RS 78 X A Wi HE] A S o A g A e
AU 2= Algstal Q= A A B AW 7] A el A ) E = Ao, o] 9
S ¥ = A ot}

[109] L A Ao 9]¢k CSI-RS 78 AH A Wi, 14 A= 58 CSI-RS # &,

[110]

[111]

g AA s dASI151009, F7] FH 99S

A9} dhfe] JE A HZH
o] A& LENY &= A2l g &
G A (S1515)F, B H w8
T4 g A

B3k, 2 2 A ool 2] gk CSI-RS AFHH-2, d]o]E A5 Ak 2
& ZHPDSCH, Physical Downlink Resource Channel)ol] A% ul| <3 (Resource Element
Mapping)Al 7] A 78 99 a1 slo], 78 ol tlojE & &34
ol A2 Y = AFehe §Y 348 Egkelo] A WS 3dka, ol &
wibol] &8k @ A(S1525)F F7F= e 8 9l Aotk 7] S1525
A= A7) FE QRS ol AEkE $1520 ©@HA| o] F-ol] FAE 4= glon,
T 99S AAske= S1510 GAY 78 1S A8k S1515 @A o] 59
TAE S A

S1505 SA el A= 3l G 71 A =7 o] 11 o] tf/do] ¥ <= 15 7| A w2 5H, 7t
o1 A 7)Aol A A H st A el W e] CSI-RS 3| E, CSI-RS ¢HE Lt
SEE 7)<7, CSI-RS AE A B Z ¢ ¢] 9 A CSI-RS A% F7]5 3F1} o] 4
ek AW E gl o4 A HEE AG vkA du), o] u 7o tjito] ¥ =
1A 71 A S (cell)e EE U2 CSI-RS B S 714 = o1 71X = (cell)o] &
Ao I 140 e} Zho] AqH] A= 1404 2] Cell A)S A 2] g CoMP A E =

F= o] ol 7] A= 14004 2] Cell B9} Cell O)Y 1= 9101, o] E}
TES T 5= o] B sk o] o] 1A 1A T (CelhE©] 2 7}
A

o 19 I SF 0 54 Y E 3 sk
7 Y ARE Qe
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[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]
[121]

[122]

S1505 @A = 71 A = (cell) 3 7] 4] =1 (cell) AFo] o] W #Fo] =, X2
AEH o] 28 Fa AK AFo] 21 o7ld = lo 1o A H = A2
olut}.

T 9o 4 Aol dlolE A5S 93 A9 FZHPDSCH)S e 1),
1]

A A9 CSIRS7F & E = G ool tls) A= gad o] A = glof A,
tolEl & A58l x] &3 A2 Y2 AEeE dAS onsy, HE A=
A= A7) st A H = HUE 9T

%16 2 A A ool A ' AEE A5k T A o Al Aol o g
B.*ETEO]Q‘.

150 M o] FHE AR A EASI15)E 78 V19 18 LTS
AAsI5L 15 F A8k AlldolH =& A sk A 1EA(S1605)%F, 32
e ARz e e e 153 548 58 98 F sl o] =
el = A2do] 8] =& A &= AW A|(S1610)E E8H5ko] A H ok

AR Aol 8l G sl 7] Aol A = o] Bl & Al X] il Al = w9k 2 A F ek
T 99S Yet &= H8 AN E 290 43 FASHA B, 7] 28
T ANdA = 7H Ao 2 Adld 5 QAT AR A E AR F- wpA ko s
TAE S o A1dA D AEAS AA FAE HH = GEUE) A
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