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2 N,

=

@) AAF =9 AV Pe 7, 73 RE 2579
0

U fdee HEE $39): AR, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARS (2] AV Y= &, Ve H BE TF
AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
M, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), # 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

TA ZALE DA 9} A (FoF Al 21 Z(3))

(54) Title: METHOD FOR CONTROLLING INTERFERENCE IN WIRELESS COMMUNICATION SYSTEM AND APPARAT-
US THEREFOR

G4 e B T S AIAROIM ZH] FHof g I

ABS AR Qo A o]

/ AA
/ Macro eNB
; ((T))

i BB y 7 7//
‘i Y "\“-\'
! Y 7 \ 2 ‘3‘

\' o.eNB \‘
\¢> \?
N 7y

N ,
)\

BB

8

7.

AA ... Macro eNB

BB ... ABS pattern

CC ... PicoeNB

DD ... Normal (Pico)

EE ... CRE (Pico)

FF ... Interference in ABS subframe

o

=

(57) Abstract: A method for controlling interfer-

ence between a plurality of pico base stations

within the coverage of a macro base station in a

wireless communication system, according to one

embodiment of the present invention, comprises

the steps of: enabling a first pico base station to
\ transmit information on a first subset of an ABS
\ (almost blank subframe) pattern for measuring a
\ downlink to user equipment on the basis of the
ABS pattern of a macro base station; receiving,
from the user equipment, the measurement results
of the downlink in the first subset; detecting, from
the measurement results of the downlink, interfer-
ence from a second pico base station within the
coverage of the macro base station, wherein if the
interterence is detected, the first pico base station
can transmit, to the second pico base station, a
message for requesting pairing with the macro
base station with respect to the ABS pattern.

(57) &A= g o] o HA|ofof whal A
B4 A8 A vl 3 & (macro) 7] A=Y A
W a2 We] B2 7] 5 (pico) 7] A = 7ke] 7t
A& Aoletr] g el glolA,

[CIS & A&
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A7) WS A 1A 7| A To] 7] vEA R 7] A =2 ABS(Almost Blank Subframe) 3§l o] 7]9ksle] AR-8-%}F7] 7] ol A
steFE 4 S4E 93k 7] ABS 9lH 9 A 1 A EA #H AHE ALste B, A7) AR 71 Z5E A7) Al
AE A A 7] etEFE a &40 ARE Filste U, 2 A7) shEE A 4 AREHE AV v E 71 A T
ol AW A U] A 272 7 AT RFEH 9 M & 7423}‘“ DAE 2ok, A7 el AEHHW, 37 Xﬂ 19
3 71AFe] A7) A 283 7|AFOE A7) ABS HE T FEste] 4] v R 7] A =39 ¥ o] & (pairing) S 2.7 3}
7] g A A E AT 5 T
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[ A141]

EEERCED
A B A2gelM 4 Aol 38 2 olg A A

(W74 7<)

[2]  7171%t(Machine-to-Machine, M2M) 5413}, && dolg ALFL g
APEE, HEY PC 59 tYd 33 2 7Eo] 28 € BEFIn Y}, o]9
mer, AE8 golA Agd Aol 2FHE uoly o] wjg wE A Zr)1slm ¢
T olgh o] whEA Frkste dolH Ay aF@we wEA77] 9, o B
FI 9SS G820 E AFEE) 98 vkEsl AAX (carrier aggregatlon) 7] %
AAF2d (cognitive radio) 71€ T, FHFH Fo4+ YolA = = HolE &
F= ®0)7]1 A% BF SHY 71E, OdF AT Y 7e Fo] LAHsn Y.
L, ARERZIZNE FRA A A Je =29 eV} ol Wge
A @7l Msta ok, == 2 3l ool <teUE Tuste] A4}

T

AE TAHH AF(point)S L3t L ¥

>
ok
4 ol
&

Eol EE FHIY B4 ALY LEE 7he) @ad] od o ko Abel T
Nu 28 AN A ATE & AT |

(3] 2o wEold Y AB-FoE 4AL oG5t ALx]7] 9 £
2 +95E oY UF == gy 54 WAL 7wl S9H sx=oz
43 45 2 Qo] A}%xwmsz} EANE FHsE A2 B4 PR o
olel Azl dolA WA $4E 4SS B

[4] ©F == A2"HE ZF xZ7) JRAF 2L dAx EAE, oY, o)
U 3%, 74 8Z2E FE=(radio remote header, RRH), ¥4 #LEE LY (radio
remote unit, RRU)EA T&3ts, B =8 ALl ¥ EA1S S8,

dEldEo] Z1A=d FEHA AAE A' 7Y T AFEY el A2
Z

o)

AA
2e], BF == Aadeld 47] B4e) ke B4 UF 078 o 4OoR Do
AR, 47 BFe) REE 74 wEo) 52L AoFAY, & w=E Ba &/
Fu8 HoHE AAEYSHE S olgel AT T JNT A=Y
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(controller)ol s Feld &+ gt} 2 o= I w8 #HAeds 73 ZF =

AA
< 71X = AEEHY AolE Z& A& 34d(dedicated line)E T3 FdAE.
d

(5] olgjd BF == A" B4t EEo] A ME OE 2EHS

Az B A3 FAH =EES ol gate] BT A

A% 4ol Fauoh. WA, U AFF AHY A2elA U0 71EE TH

§9 712 Azde] v, 0F w2 AxgAE 74 FHYst 458 dbe

9 ed AF Ao a8 5 Ao, B, uue A8 1) dE 7
1

#AaEw, doje e 1% Afo] JhesiAl En. o

re

of mh, A8 A

= =
A 8A7)7 e ARl Arglol Aujdoz FUg EAY BA Asol wEY 4

i

AEA "ok, wepM, tF x= g FA WA ostd, 2 AE 9 e
H](signal to interference-plus-noise ratio, SINR)o] ¥o3&A 4 i}, |
(6] olst ZE UF == A=Y FH wE], A o
7125 F4 83 WE(backhaul) B A HE& Eol:
ez o] dojet AEEF 2 SINR 9 F4LS d&l, UF == Alx

=

23]
d Qe Al2dw He £ gAlstd A Ao ARe swoz

offt ofr -
oft
>,

o+
[71  3HAEE, A7) 95 == A2"HdA g5 =g 719 g8 2A|EYo] o]
Foj2) 2 v, AV v m2E 719 HHo R Qd] AV BE nE AlAH
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(2ol AAg 4H]

[10] & 2o g Aol mep 74 A Al2"elA wtAZ (macro) 71A =
o] AHA W EFo HA(pico) 7IAF e AL AIEy] AT gyl
JolA, A7l & A 1 9= A Fo] A7) AR 71X ABS(Almost Blank
Subframe) SH® ] 7jwkate] ARER}7)7IGA StEFH A 8L AT 7] ABS =HE
o] Al 1MBEAMe B FRE AFstE DA, B7] AHEAVIZIZRE 7] Al 1A
BRI A9 A7) R A 539 AE FAsE ©A, B AV dFEa 53
o) Z#H2RE 7] vt3 R ZAFY AR Wl A 2 FAZ VAT L2 RE Y
A&t BAE X, 4] el AEHEY, 47 A1 g2 JAF
o] A7 Al 2 dA 7IAFCE 7] ABS sHEFH FAEE 47 sla R 7=
012 (pairing) & 8387 AT AAAE AFE 5 QUrt.
[11]  wrAstAls, 471 ABS =siels #-std 7] vta g 7)x=34e] #ol
2 A7 A2z 7IAFo] 47] ABS HEH LT AF AHEE A AY, A
71 ABS "9l A2 MEA FFetE HE AL AL AL F At
[12] wAsiAle, A7) dAA"8S 23387 AT AAAE 47 otag 71A=
o Azt AR g A7) Al 13 7R 5 A7) ABS HEel i AHE AEE o

2
!

Al
=]

)
tjo
N

e

-~

i)

s DL ABS AW ARE XYY F A
(18] whEASAL, 47 wEe 47 A 2 43 AA=ezRE 4] ABS d
o Al2MEAe] BF ARE FASE BAS LPE + UG

[14]  AEASAE, 47 EEe 47 A 2 A3 AAFTOERE 4] ABS AW
3 5dd 4% AHL ASFES YElE AARE SR BAE TP 5
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[15] =t stAlE, 47 3ES 4] AR A2 MBA EE A7) A2 A
24
al

ABS

BA F dRA A7) A7 E 2AEREE 2AE EEE 7 AU

[16] ¥ 299 t& d AAldd & 74 FA A|&"oA vt Z(macro) 7]
A5 AR Holl HAste A= 71X = JofA, 47 H=Z AT F4A
F3t9(radio frequency, RF) R 2 A7] RF %‘5‘\% AASIEE FAH ZT2A
MNE EZerE, 47 Z2AMe 47 vtEE 71A=9 ABS(Almost Blank
Subframe) &Il Z|wksto] ALEAF7I7IOA stFPA SHE AT 7] ABS =™
o Al 1 AMBEAC Bt ARE AEsiH, A7) AR ZIZEE 471 Al 1 AEA
Aol 47 "I SA ARE FASL, V] dFHI 5H AHZHE

A

A7) whAR 1A= AA Rl A 23 AF 2R e HESE
2 FAEI, A7) o] AEHW, A7) Al 2 H=Z JAFOZE 47 ABS HE
#dEsle A7) vtaZ 7] =39 Ho®H (pairing)S 2337 Hd dAXE A

[17] vl stAlE, 7] ABS HE T #REStH A7) w22 7A5349 #lofg

293 7)1AFol A7) ABS HElz FU3 AS HHE AHEEAY, A

o] A2 MBA Pt AE HEE AR AY ¢ A,

[18] wgAsAE, 47 AAHEE 8Hs7] A dAAAE 47 vtagE xF

of Aa AR 9 A7 A1z 71AFe 47] ABS HEel i@ A ARE Y
S

[19] w3 sAIE, 37 =
Heo] A 2B B HBE FASFESE FAHE F
] =

[20] whEAsAE, 47 Z2ANE 47
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o
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el
°

< 7H Al A BgstA olalg
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)}

»AO
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71 2ol A
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e

=

=

o 71&4

7z o o

o]
jw

Ao dFE X9H

1

0
il

1 A" ALgH = F4 Ze

ol E F71 Hsl Al

Yerd Aol

=

3GPP LTE/LTE-A Al2=®lo)| A Al&-E+= 3}8F% 3 (downlink, DL) A

3GPP LTE/LTE-A Al&®lo)A AMRHE A&FH A(uplink, L) AE

Ao 7z A

[29]

o

L

L.

L

3
4

| ad

s
| s

o]},

[24]
[27]
[28]

o

T

g A At

Y

o, a2y,

1

°
i

g

s X

5+

7l olstell A2

1

kel
=]

o o AAlole} AHEA ABS HHY dF AT,

AZsr) Y FAA A A}

=
=

=

[30]
[32]
[34]
Gl

o)

ojy
oln

—

glol dAlE %

3}

AR}

Z
e

°
p64

b A

o] 2]

olgtol A= & o

Astol,

=

=

el Aol

Al
=

Aol 2gd & Ao,
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3GPP LTE(-A)el HEH+E= A$E 7Fgste] A9, a8y, & I 7is

EAo] olo AgHE AL oty A& Eo}, o5ty FAg HHo|] o]FF
Al2=¥lo] 3GPP LTE(-A) AlZ=®ol] th-&3l= olF 22 Ad95Y
2}%, 3GPP LTE(-A)el /3 AaE ALsties e 499 o]FFAl A"
= A4 7Hssi.

2

f

a2

A A2Ee 7]

>

(36] 2% A%, 2 wule) Aol RasAE AL Tay) datd FA T2
2 AN ASHAY, 4 P2 2 42 JU/5S FHoR & BRE Fao
2 BAE 5 Ao ER, & A4 AAA Y9 FHLk0] HAE FY

[37] & I doJA, AREAF 7171 (UE: User Equipment)v I EHAY o] F4
< 7Hd & dom, BS o §Alstd ApgAtdlely B/EE A4 AHERE $F
Asts zF 7171€0] oldl £84. E & @ (Terminal Equipment), MS(Mobile
Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe Station), &
2717 (wireless device), PDA(Personal Digital Assistant), ¥4 Z®(wireless
modem), Ft717](handheld device) 522 £ 4 Jvt. EF, £ FH 3o
A, 7]1A=(Base Station, BS)& Y¥td o=z (E /X UE BS ¢ FAldte 1
A A (fixed station)& 23, UE ® E} BS 3 T4Istd ZHE Holg 9 A
ANAHEE w3, BS & ABS(Advanced Base Station), NB(Node-B),
eNB(evolved-NodeB), BTS(Base Transceiver System), <alZ2  EIE(Access
Point), PS(Processing Server), XQIE(Point), A% XEJE(Transmission
Point; TP), %41 E<E(Receipt Point; RP), DL ZJE % UL EJE, H(cell)
5 OE &0l EE F Ut

[38] & 29o)x PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control  Format Indicator CHannel)/PHICH((Physical Hybrid automatic
rétransmit reqﬁest Indicator CHannel)/PDSCH(Physical. Downlink Shared
CHannel) Z+ZF DCI(Downlink Control Information)/CFI(Control Format
Indicator)/3}33 3 ACK/NACK(ACKnowlegement/Negative ACK)/8}&FH A dlolEl &
U2 A-Fo 2399 E&(set) 52 AdLrd EEFE udn. EI
PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared CHannel)
& 747} UCI(Uplink Control Information)/’d&H A Ho|HE UZE A-F3

Agel e Te Adared =ge duman. B owwdME, 59,

[e)}
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PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH o &=l Avt ol &3k A zk-Fut4 =

2 o A+ 8.2 (Resource Element, RE)E xddy
PDCCH/PCF ICH/PHICH/PDSCH/PUCCH/PUSCH RE =
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH =} oletar A sich, wala], E o)A

AHEAF 717)7F PUCCH/PUSCH & A4 @ttes 8382, Z+2h, PUSCH/PUCCH Abell A
FEA AR/ FFH I dolE/AY A2 AEE Afdds AG FY3 9
M2 Abg g, =g, £ @A) BS 7} PDCCH/PCFICH/PHICH/PDSCH & A43tti=

E¥2, Z+z}, PDCCH/PCFICH/PHICH/PDSCH AtollA] 3}3kg = djo]E/AAARE A
3= A 5T oujE ArgdE).
[39] &3, B b o] A CRS(Cell-specific Reference

Signal)/DMRS(Demodulation Reference Signal)/CSI—RS(Channel State Information
Reference Signal) AlZF-F3t¢ Y (Z2 RE)2 Z+z} CRS/DMRS/CSI-RS o &+

22 o]87+5 T RE =2 CRS/DMRS/CSI-RS & Uz2E AM-F3¢ AY(ZL RE)
19T, &, CRS/DURS/CSI-RS RE & X gste F-NEDE CRS/DMRS/CSI-RS
tet A&k, CRS/DMRS/CSI-RS RE & E33hE OFDM 41 €-& CRS/DMRS/CSI-
otttk g, & o)A SRS AlZ-Fatg A (Z2 RE) (E 9
o] BS 7} 47 UE & 77] BS Atolol] gAd g3 A A9
+ 9 =415 (Sounding Reference Signal, SRS)E Y2 & A
-Far AYL(ZS RE)E vty 2=x A3 (reference signal, RS)E & UE

S7h HE @3 Qe JHe Y, E¥d 399 e ojnsty, szl

(o]

ffs
1o
o
o}}t

-z
rZ
ofy
<l
l‘l(‘

x 3
o

il
i o,
)

A\
o
o
o
ofo
o
rr

N
>

g9 Ad FL& 52 H39 A HE/EEL o,
[41] = 1 & 74 B4 A 2"oAM AAEEHE FA ZEd 729 o ofE e
J Aotk E3], & 1(a)= 3GPP LTE(-A)ollA] FDD o] A}l&= 1= 2 I
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d TFEE dAF Hol, & 1(b)E 3GPP LTE(-A)lA] TDD ol AH8E & A& F

Az F2E AN Aol
[42] = 1 & #=zskd, 36PP LIE(-A)A  A1&5HE FAZY
10ms(307200Ts) S} dol& 7kA™, 10 /He @53 A9 MBEIZHIoR T4
o, o FAZHEY W 10 MY MEZEdelE 22 mErt F48 F . o7
A, Ts & AEF A7HE Yehula, Ts=1/(2048+15kHz)E EA|HTH. Z7Fe] A
By AL Ims o dolE 7™ 2 /Y £X 202 FAEH. 4 FAZAY U
A 20719 €RELS 0FE 19744 oz dugE F Ao, A47Y &2
0.5ms 2o Zol& 7Hd. d MEZHIL AFsr] AT S ASAITHE
(TTI: transmission time interval)Z HHT}, A7} AP FAZHY HE(H
S 74 ZEd JaagtnE et MEZYEY HE(FL AEZHY Higtuk
), €% H3(F2 €% d4Y2) T g8 782 5 UH.
TP Jde FZHA(duplex) =0 wt g2 A 74
€ E°l, FID EEAM, A (DL) A4 2 FFHAL) dAF:L

i
0_1.4 us

t

[44] E 1 & DD E=cA, F4 ZHd W HEZEIEY DL-IL 742 94l
3k ZHol|th
(451 % 1]
DL-UL Downlink-to-Uplink {Subframe number
configuration [Switch-point
periodicity A

0 1 12 13 |4 5 6 {7 |8 |9
0 Sms D IS U ju U b S U U U
1 Sms D IS u U D D | U U D
2 Sms D IS U D D D |S U D D
3 10ms b |IS (U ({u (U D {D D D |D
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4 10ms D IS W ju i D D D D D
5 10ms b |IS [ (o D D |ID D D D
6 Sms D S U U W b |S U {U D
[46] 3 194, D& 3tF2E32 MEZHLL, U+ UL AEZH YL, S & o

(special) AMBEZHYL YAt So] AMRXHYL DwPTS(Downlink Pilot
TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot TimeSlot)<] 3 7§} Y= & X3
stk DwPTIS & DL A48 02 FR == A7 F7holn, UpPIS &= UL A4$go=

A A &EO A SR I/ ARRAODL/IL) €% T2 ¥

Aolthk. 53], & 2 & 3GPP LTE(-A) Ala®9 A AR (resource

grid)®] 725 Uit <HY X ET 1719 AL AR} Qo).

(48] €F& A ZddelM E49 OFDM(Orthogonal Frequency Division

Multiplexing) AEE& X, FI35 ZUdor th4e AYEZ(resource
A

block, RB)& X¥gH. OFDM AHELS o HE FU4E uisyiz g, = 2

s ] N ArRE .
Fzxetd, Z &RdA HEHE Az RE. % Vs 9 Rugg)
A DL/
(subcarrier)?} = o  Jjo] OFDM AE2=2 FAHE AYAA(resource grid)=
] AP
382 7 Jdd. 9714, TR 2 P I £FoM e Y EE(resource block,

NUL DL
RB)S MTE Yepdz, TR L £FNMe RB 9 MNTE Vedch, CTre 9

=X Ul OFDM A& 7ls& vehlis, ~ 22 1L €% W OFDM A& AFE

RB .
geranh, Ve = shue e TgsE s Aez e
[49] OFDM A &S tF <& W2ale we} OFDM A&, SC-FDM A&

k=)
1
iy
O,
ot
X
oh‘.
i}
¥
30,
- 2
L fulry
iy
c>N Q.
Ei
5 HN
ol —~
2 3
~ 3
S B
—&_l N
(]
oE =

o
ﬂ
o
S
=
=
>,
e
il
—iJ
O_L,
i
el
_I_z
27
=]
=)
faled
tijo
£
>
ok
R
(o
_L
it
(e
L
ol
1o
>
>,
é
rlo
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£ J)%e) OFDM A2 S Ze AUZAYSAE sty oz HeE £ 3

o Fub(carrier fregeuncy, fO)E PFHGY, HEHEy FIre %Q‘—?—ﬁ}—?—
(center frequency)s}i % 3T},

[50] o RB = Azt =eldelA N_° A(AE 59, 7 /e A8k OFDM
gezA doge, Fas zdddd N Ale 50, 12 M9 dgsie

ool o8] FelRoh, 12, shte) DN AZH sy PuERE 74

)=]
)
g AL AU (resource element, RE) &2 E(tone)olstal dth. webA,

o3

shtel B = Noo" NP sje) sdaaz 74490, 4445 9 2 Ade

symb

A d 2% 0 QUa 4 (k, D g8 nHsl 98 + Yo k & s

symb

oA 02 N2 172 Bojge slesolg,

(511 9 NpZhdax NP dsss 598 2usss s, 4
7 Anzadde 2 e % Aol 144 ANsE 2 A BB B BHALRS
(physical resource block, PRB) #olgti @th. PRB & TAst= 2 /M RB =
TUY PRB M (FE, PRB JY&FIE $HE AT B = AdTYE A
NE dF9 =83 29389 @9joltk. VRB £ PRB & Y% AVE ZH=TH.
Z PRB = 9 st= w2l ok, VRBE ZZHelo]Z(localized) EBFY Y VRB 9
Bak(distributed) BFQ¥ ¢ VRB 2 FE T, 2|2 EJY] VRB 2 PRB &9
vz WY slo], VRB ME(VRB Q9281 %E )7} PRB HZ ol vl2 H$EHT. &
npe=ives 7F BE. 2ZAEo]= Y VRB £l 0 FH Nlp-1 0.2 W37 B
A0, NNl )Tk, meba], 2agto]= W33 Pale] oy, 9% VRB W
T2z VB A WA &2 F A &34, Y PRB 134 PRBOI 3
Ao}, v, 24 899 VRB & AEWS AX PRB o] HE A, wepA, 3

=
Lo

7

g

10
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g VRB HEE zre B4 B9 VRB £ A WA £23 F A £RoA AR
r}

CAMBEZHYY F Xl 1Y AAEH &

ol

3 ey F

BN
i

3 & 3GPP LTE(-A) Alz®o)A AlgE& 513
Al g Aot}

[(63] DL MEZHIL AIZF ZdRoA AFda ooz FEAT,
= 3 & FxsY, MEIZHAY A HA SFolA dFE HXT Hd (F2
4)709] OFDM A &S Ao} 2Hdo] 7 == A (control region)ell f-§7Hct,
o|a}, DL MEZ &Ll A PDCCH HFoll o] &7F537 AL F-& PDCCH G Golet A
gt AP PoR AL EE OFIM AE(E)o] obd &2 OFM AE
PDSCH(Physical Downlink Shared Channel)”’} &%= dlo]E % < (data region)ol
lggttt. olst, DL AE.Z# JolA PDSCH HFol o] &7tk AYd =S PDSCH
golet JFh. 3GPP LTE oA AgEE DL Alo] AH'Y9) o= PCFICH(Physical
Control Format Indicator Channel), PDCCH(Physical Downlink Control Channel),
PHICH(Physical hybrid ARQ indicator Channel) & X33t} PCFICH & AB X
Al A HA OFDM AEelA AFHIL AMEZH A WA Aol Ade Aol
AFE-El= OFDM A& /el &3 FRE Y2}, PHICH © UL 159 $@o=
HARQ ACK/NACK(acknowledgment /negative-acknowledgment) A& & U &0},

[54] PDCCH & T3l HEHE Ao ARE DCI(Downlink Control Information)

)

uirt
flo

gz A Agcr, DI & B £= E 288 98 A9 8% A 2 9 Ao A
BRE x3sity, o|E S, DCI & DL &% A€ (downlink shared channel, DL-

SCHY Mg =9 F A 9 AE, IL ¥ AHE(uplink shared channel, UL-
SCH)S) A% =R 2 A9 @9 AR, HolQ A'd(paging channel, PCH) 43¢ 5
o] AH, DL-SCH 4o Al2€l FB, PDSCH AoA AEHe A8 H& S8
2e BA-AlS Aoy wWAIAY A AR, B 2F He A TE S0 B
Tx 3t Aol B&E AE, Tx 39 Ao W&, VolP(Voice over IP)9] &4d3l A
AR & ST, A PDCCH 7F Y2+ DCI & DCI EWef wakx 2 37]9f &
=rF vhan, ®ssigo] wet o 3r7k g8kd § o

[65] &9 PDCCH 7} DL AME.Ze|de] PDCCH &9 oA AEE 4 Art. B
© 549 PDCCH & EZYEH®E & + Ao, BS © UE oA AF= DCI o wat DCI
EoRe AAska, DCI ol CRC(cyclic redundancy check)E #7Fgktt. CRC & PDCCH
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9] A8 E AR EXAo wa} Al¥Ex}(d), RNTI(radio network temporary

identifier )2 w&Z (EE 23 HFE)AT. d& E°], PICCH7F 54 E& 4%
AY 4%, alg B AEAH(d, cel I-RNTI (C-RNTD))7F CRColl »h=7 2 4 2l
T}, PDCCH 7} #o) ®AAE g AL B-F, #Hold 2AEA(], paging-RNTI
(P-RNTI))7} CRC o wk2=7 2 4 Qlth. PDCCH 7} Al2®) AR (Bo TFAHL=,
A28 AHr EE(system information block, SIB)E g ALY AH$, SI-
RNTI(system information RNTI)7} CRC o ®}£%) & & . PDCCH 7} @9 H<&
S2S A% AY AF-%, RA-RNTI(random access-RNTI)7} CRC o =}A7 2
T}, CRC P& (EE 23 WE)L & Eo] BE @A CRC 9 RNTI & XO0R

32

2

[56] PDCCH & 3y e Eg9 dH"E Aol AdE S4a(control channel
element, CCE)E 9] FAd(aggregation) oA AFHY. CCE & PDCCH of FA A
g Aol 7123 29 HOEE AFsted AHEEHE =83 &9 otk CCE
= B4 A9 24 F(resource element group, REG)o] ti-g3lt}, o & &
el CCE = 9 7Re] REG o] W53 o] REG & 4 719] RE o ti-&-3kc}. 4 7}
o] QPSK A Eo] Ztz+e] REG o #3 T FERAS(RS)A o3 HfdE Adax
(RE)E REG ol £33 v, webs, Foixl OFDM A& WellA REG & 7Hes
RS o EAl o5 uwtel gapzieh. REG /igE th& DL Al A4 (5, PCFICH H
PHICH) ol = AMg-€th. DCI X9 ¥ DCI HIES /i¢E CCE 9 /il wet Z2A 4|
o}

[57] CCE £2 M3V iAA AEHH 08 AARHT, B3 T2MEE s8] 3
7] 94, n/) (CEE2 FA4E ERE 7IA & PICCHE n Y wigel sigsts M
£ 7HA & CCE oAM=k A1z &+ glok. 54 PDCCH o Afol AH&=E CCE o A
&, ThAl =), CCE I dEe A el wet BS o & Z2Ad. 98 &
o], £& DL AES 7k UE(l, BS o AHITHE A% PDCCH o B¢ e
CCE 2% S2% ¢ Jdvh. ey, @43k AdS 7HAe EE, 4 ZA 24
of &) 1% PDCCH ¢ A% FE3 W AE(robustness)E d7] Ysire 8

rlo

[H

= 3GPP LTE(-A) A|&Elo]A Al&E= Abgkgig B I TZ9
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[59] &= 4 & Fxstd, UL AEZHAL F35 ZvloA] Alojdd HolH
A

dHoz FEE F Auh. s} T+ o8 PUCCH(physical uplink control
channel)7} UCI(uplink control information)& W27 $8f, 47] Alddq] &
gE ¢ g}, d = o8] PUSCH(physical uplink shared channel)Z} A}-& X}
Heolg g v27] A&, IL A2 Z# U9 HolgHd g €38 + Utk UL AE=
A W Al g dloleld 9 PUCCH ¥ H 7} PUSCH 9902 77 7% ¢
k. 7] diolg g Fel= Ahed 3F41 & (sounding reference signal, SRS)7} &
FE = Atk SRS € A EEidedM e UL AEZH Y 7 vhx 2ol § 4]

= OFDM d=, F3 ZddAds 47 UL MEZdY doly dF i,
=, HlolHIH oA A AMBZH Y] w2 OFDM A& ollA A
F/FAEE A8 EEY SRSEL Fi YA /A|A2 nep FiE0o] 7hssitt.
[60] UE 7} UL Aol SC-FDMA S AEst= A¢, ©d s E4&
x]'z‘sm Asl, 3GPP LTE E@]&(release) 8 &2 HeZ 9 Alad"oA =, o W
1 el A& PUCCH ¢ PUSCH & &A1l d$E 4 ¢l 3GPP LTE gl 10 A&
Sel A=, PUCCH o PUSCH ©) $4] A% A4 %7} 49l AZoA A & 3l

5]

-

b o

S0l a] Bass 4Bl 8 RB Aol BREN, 4] BB 4ol £ RB &
% 7l9 220 47 ve FuEtE 4580, o9 o ¥R E PUCH B,
PUCCH o ¥3€ RB 4ol €% AANM F34 £38ctn XJaT. ow, T
& 50 MEHX Pe ASolE, RB 4o EUY FuEnE BT

_’Qr
[62] <« PUCCH 7} Y2%= UCI & PUCCH X ool watr 71 A7)9F €57 thag,

2xsgol get 1 377 9l S Uk, o8 g, BeF LS PUCCH £
o) Ao}l 4 .

[63] (£ 2]

PUCCH Modulation | Number of | Usage Etc.

format scheme bits per

13
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subframe,
Mbit
SR (Scheduling
1 N/A N/A
Request)
ACK/NACK or One codeword
la BPSK 1
SR + ACK/NACK
ACK/NACK or Two codeword
1b QPSK 2
SR + ACK/NACK
CQI/PMI/RI Joint coding
2 QPSK 20 ACK/NACK
(extended CP)
CQI/PMI/RI + ACK/NACK Normal CP
2a QPSK+BPSK | 21
only
CQI/PMI/RI + ACK/NACK Normal CP
2b QPSK+QPSK | 22
only
ACK/NACK or
3 QPSK 48 SR + ACK/NACK or
CQI/PMI/RI + ACK/NACK

[64] % 2 & #=x3bd, PUCCH X9 1 A<€3 PUCCH =% 3 Alge
ACK/NACK BRE HFste ©l AMEH™, PUCCH X9 2 Al9L F2 (QI(channel
quality indicator)/PMI(precoding matrix index)/RI(rank index) =9 x]QX}el
BEE UYExE b AHEdET.

[65] @A) 3GPP LTE EF oA o] 23 Hs4 X

ro

E(Transmission Point; TP)

g ol S &EA]717] A8 vE Al A dEdd wet ALS 35
= W9l 71 o] ABS(Almost Blank Subframe)@ o]ff 2 T F3 8 ZFo|t}b. ABS

AL o] 49 BN e Yo & A F(aggressor) Aol Aale] A

ABS €& A4l 98] TS WE o] HA(victin) ASONA T
o A%sa, B2 A9 g4 ASe 34 AolA ABS 2 AT ARTAg A
FHoz Aol A& B o) A ASTOEH B4 AR THS @
§A7 & glonf, 84 A0 ALstel FAsE s B 59 84 Aol U@

14
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A AE A 3l Ao HEdlod 9 UE 9 & $X(maintainance) AS5S &

SAA F A,
[66] ABSo| dls] &l dAMEA dgsles o,
[67] eNB zF BAlol AMEEHE X2 AEHo]2E Eg ABS #H A|19YL
o TAHoE 7edrt. ABSE F EE37] YA, eNB = (E ol A ATy =
(restricted measurement)E AF3tA Hi, o] 9siA ABS o 7wkgk A= o}
£ % sxe 24 AL B A BEIY. = o
(aggressor)oll si@sle ol 49 ABS HHE X2 A Hol2g FAF eNB & 3
3 eNB 2] ABS #®ell Z|wtsted Apalel]l H&EH E oA &4 APES A 8 &=
Th. 71&9] 3GPP LTE Al2=®elA] MCS, RI ¥ PMI & A3l Y&iA] B & 5=
ME ZePgelA RS E FAMoF gtvy, oG], ¢l 7o) o)L o] ABSE A
stod T4 Ao s ME T A st 3 AE A$e AF A AY
#Had AHOE SFPI AT E AEste B, 240l ABS HElo) wet 2ekx|
22 E = MEZYU-5A SAHES TPk dot. o5 HaiA eNB 7} EF E
A 54 MEZ Ao AT SHE FHLES AT E 7 MBEZHY-EH
543E FYsts A%, o1& AdA Aoz . oY IS YA, E
g Aol HA MBEZHY F dF MEZHYL ABS B A= AL, AT AR
22 HEejor s, dA| 3GPP LTE-A EFolAM 734
St A= ABS Al2d® - = A ABS HR.9} ABS AE)7} lth.
[68] = A ABS AB-2 ol ® 3 o ZAIEATE. ABS information Info & ABS
2 A MEZEH YL vERCE YeEld A RBo|lH, FDID ojA= 40 B E, TDD <
4% UL-DL configuration ©l u:}‘a} 229k FHoj 70 B|EQ n|Ewog FAHT},
FOD & o2 Eof dysid, 40 BEE 40 A9 AE ZgdL Yeluln, bit
value 7} 1 o]¥ ABS &, 0 ©]" non-ABS & | gt}. Agd UE ol Al A

o

A
oX
o

al & W, CRS S4= HeiA a2 cell o (RS AelYt XE 75 deiEth. o
il 54 FEYES ABS Patter Info & ¥ EHFOE JA] FDD & 40 B]|E, TDD
= Hd 70 HIES HEY O E JA AFdE FHS HAN & F UA=E, A
B 242 47437 9% 959 239 APy =3 Agolo.

[69] [& 3]

[E/Group Name Presenc |Range | IE type and | Semantics description

15
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reference
| CHOICE ABS - -

Information

>FDD - -

>>ABS Pattern Info BIT STRING | Each position in the

(SIZE(40)) |bitmap represents a DL

subframe, for which value
"1" indicates ‘ABS’ and
value "0" indicates ' non
ABS’
The first position of the
ABS pattern corresponds
to subframe 0 in a radio
frame where SFN = 0. The
ABS pattern is
continuously repeated in
all radio frames.
The maximum number of
subframes is 40.

>>Number Of Cell- ENUMERATED | P (number of antenna

specific Antenna (1, 2, 4, ports for cell-specific

Ports o) reference signals)
defined in TS 36.211 [10]

>>Measurement BIT STRING | Indicates a subset of the

Subset (SIZE(40)) | ABS Pattern Info above,

16




WO 2013/183869

PCT/KR2013/004355

and is used to configure
specific measurements

towards the UE.

>TDD

>>ABS Pattern Info

BIT STRING
(1..70, ...
)

Each position in the
bitmap represents a DL
subframe for which value
"1" indicates ‘ABS’ and
value "0" indicates ' non
ABS’

The maximum number of
subframes depends on
UL/DL subframe
configuration.

The maximum number of
subframes is 20 for UL/DL
subframe configuration
1~5; 60 for UL/DL
subframe configuration 6;
70 for UL/DL subframe
configuration 0.

UL/DL subframe
configuration defined in
TS 36.211 [10].

The first position of the

ABS pattern corresponds

17
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to subframe O in a radio
frame where SFN = 0. The
ABS pattern is
continuously repeated in
all radio frames, and

restarted each time SEN =

0.
>>Number Of Cell- M ENUMERATED | P (number of antenna
specific Antenna (1, 2, 4, ports for cell-specific
Ports ") reference signals)

defined in TS 36.211 [10]

>>Measurement M : BIT STRING | Indicates a subset of the
Subset (1..70, ... | ABS Pattern Info above,
) and is used to configure

specific measurements

towards the UR

>ABS Inactive M NULL Indicates that
interference coordination
by means of almost blank

sub frames is not active

[70]1 o}el & 4 o ABS status IE & YEMSITE. ABS status IE & eNB 7} ABS
qElS whrolol =AY ARE FIHE EHo=2 AMgET. Usable ABS
Pattern Info = ABS Pattern Info o MBACZE HA] HIER HEH=ZA, ABS 2
Y ME Zodo] 4] ¢8E g BEXOE AR AR HAERA 28A &
£ 29 AgRE veblltt. 283 DL ABS status = ©] Usable ABS Pattern Info
oA AAjg qEZHdo 2AZHE DL RB 9 o]E T ABS & T 23 2

18
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obof dt= E & #a 2@2€ RB 59 v&2A4, ABS & 34 AdoA £ 54

of 27 Aol agHoz B4 BEA) B vehdo

[71] (£ 4]

IE/Group Name Presence |Range | IE type and | Semantics description
reference

DL ABS status M INTEGER Percentage of used ABS
(0..100) resources. The numerator of

the percentage calculation
consists of resource blocks
within the ABS indicated in
the Usable ABS Pattern Info
IE allocated by the eNBZ2
for UEs needing protection
by ABS from inter-cell
interference for DL
scheduling, or allocated by
the eNBZ for other reasons
(e.g. some control
channels). The denominator
of the percentage
calculation is the total
quantity of resource blocks
within the ABS indicated in
the Usable ABS Pattern Info

IE.

CHOICE Usable M - -

19
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ABS Information

>FDD

>>{sable ABS

Pattern Info

BIT STRING

(SIZE(40))

Each position in the bitmap
represents a subframe, for
which value "1" indicates
‘ABS that has been
designated as protected
from inter-cell
interference by the eNBI,
and available to serve this
purpose for DL scheduling
in the eNB2" and value "0"
1s used for all other
subframes.
The pattern répresented by
the bitmap 1s a subset of,
or the same as, the
corresponding ABS Pattern
Info IE conveyed in the
LOAD INFORMATION message

from the eNB1.

>TDD

>>Usable ABS

Pattern Info

BIT STRING

(1..70)

Each position in the bitmap
represents a subframe, for
which value "1" indicates

‘ABS that has been

20




10

WO 2013/183869 PCT/KR2013/004355

designated as protected
from inter—cell
interference by the eNBl,
and available to serve this
purpose for DL scheduling
in the eNB2' and value "0"
1s used for all other

| subframes.

The pattern represented by
the bitmap 1s a subset of,
or the same as, the
corresponding ABS Pattern
Info IE conveyed in the
LOAD INFORMATION message

from the eNB1.

Ak, WA, E & A9 $54 AI7HS
P o 54lo] 7b53lt. o] wWf E & vl

T T
g F54 Agro]l AXA ZA AAHE B TP 23 42 9448 Azt B

pudiv)

[73] Z=F ABS & E&3 B4 A& o] &3W E 50 &7E A(dAd, v
24 Ees 38 A 3)Z I=eHstE Ffol, 47 A7 A o 4 A&
SHFHE A HolE HEE ABS & AAHE MEZXHIY FAxYL AFEES V)
AW 22 (coverage) Bt o KL JHA H&S8HA skE CRE(Cell Range
Extension)E& 7 + Uth. ©]8)d (RE & T3 rvlaz d=E JFHE= EY

e oy

21
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S 47 ATE AR AP oEZN F3 #3¥(load balancing)S AEE F AU

=

(741 o) W, $7 o] gaA FHE BE Bie] H4 AEo] £At, ol

@ H4 250 olfe s MEZo) BYL Fu e F YL W, ¥4 4
4

o] ABS & AME3lY Fatgtia siE A AEI 4L SeEA gy, B2,
A 452 ABS 2 AAE ARZHYL HAZTHoF ALLEle C

3 UE 99 A&S fAsk & Roly] W&, CRE F1tolA A& E S g
Aty 2 o) thi F o] ABS Fztel REFHo], o] A AET | 7HA

ol A% A CRE FHoMNM B AEo] &L E €2 AFsts A5y F4 2

32 eNB 9 B4 AR ol W3 eNBEC] HXTY, vlaZ AZRE 7HA
S WS o), I3 eNBl o 2Ja) I eNB2 & (RE ol A3 UE S(UE1, UE2)
o] & s F AUASFS BHAFEH. FHIE eNB2 o] HEst e Bl & UE2 &
HE 23 M9 A(dAd, H3 eNB2)o) &= ARy ¥z
T T35 eNB2 o] H&F HS, TZ eNB2 ZHEH ¥e A3
A7) 7 ek 4= 7] wiEo] 3= eNBl 3 7L <1 AZHREQ 7Hd o E A
& o Hgg Aujoltt. &, AvkAR] A=ovi= A X FG (A AT A
o] AnlgREol FHHE FRAAM ¢ & A2 RE F4 A5 A7) 2
719l we}t o]Foj Ak, (RE 79L& 47 At d=on)e] A o2 gl
A7) B R AR 9] AglE, 47 B AZREE o d AgeE dolAE ¢
17) wiigol 71&e] A Fe] wak 4] Bl & A7) UE2 7} CRE T4
oW E Fod 47 MY Ax 2 ol AT FE|Y Mg HIF Aoltt,
BEH, 337 eNB2 o] HE3E UEL 3 UE27F 91 AQl 33 eNBl S 2RE 7H
6

)
=
>
H

O

59 Pha2 NB)ZREY ABS HES
of 32 eNBl, |3 eNB2) zbol Hol WA A, A7) BHE AL + s
ABS o1 (pairing) WAL AT, ABS HMelW WA FED TH 4L 2E

22
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AErel] ol LA, A AE F ol% A Mo HEF E o S
ol 471 T4 Ao ABS o 7INte A% T2ty FdstA T8 stAY,
Ao ABS HE T ABS B AR AEZHAY dFEE Ay AFe o
ABS sjEio 2 FAEA sto], ST Aol o] A Ao v e @3 A
F A g,
(771 o] w), 32 4l vlaz B o s 4 4 Pz
ABS HE HEE TG, A ABS H"E F FEE 5 ABA ABS ##S
2 ABS AH e ZhRRT B, ABS & AAs] THE /1€ 34 A% 7R
at7) 93, & %‘H]*MW% 7N1E T4 A(AAY, =5 9 n3E eNB)E A 1
T4 4, g4 A F ol FA Ao S F= g4 A(dAY, £ 5 9 Fd=
eNB)Z Al 2 57 Aole} Hojgrh. oleig Al 2 33 AL (RE FrolA 43
W3 eNBL o] AEE UE 7F Q1A ABS A B.Z 2 Je RB(Resource Block)ol gk
APREO] Hota FA A FUT ABS HHS AN AEL Y3 HyHor 9
N AA NEGA e Fsdtede] gAY 2 Jgo] ung dojet &g},
[78] A 237 Ao AFHEES A1 FZ2 A9 ABS AL ezt AL A B Ao
HES A5, Al 232 do] Al 134 49 ABS AEAEn 5984 B2}
A =Hv, et A 134 A3 A 237 do] ABS Fhl BF HAEL A &
U e AESYE A5E AEEy) i, A 2 34 AR 7 wEo)
CRE T-zFoll 91213 UE 349 H&ERA oS L& 4 49 93 eNB2 o
e S dA7IEd B2 & 5 ok o1&E, ol A 2 FF Aol A

1 37 49 ABS A% YY) WY E: ARE ol 4= B2 “ABS oY

N o
(r o=

ok
Bh

ol

[79] F712 A 1 32 A3 293 ABS jgioz E2351718 93 we A 2
A AL A 132 Aol ABS HE1 ABS & F JRAT 383 ANEE ABS 2

$ A7 Al2FA Ao ABS RS A 1FZ2 Ao ABS €9
ABEA ABS sj|olunz | A7) Al 2 3 AL ARHow 2alo] ABS FEIQ AV
AB A ABS "o tigk A ] AL F= A 49 F= eNB2 o A%

g 5 ok

o
2
PE
i
)
>
O

23
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[80] “d=d Al 234 4] A 134 49 ABS T2 gk ABS #¥ F&S

A3, ol Az FA AZHE PHS Wi T B2 & ABS oY KA HA
g A23A A Al A2FE 29 AEFAS A1FF A9 MBS 7
3 YA FAHEES 23T F Ak, 47] ABS HoF AN HAAE A 2 F

W= 93 eNB2 EXRE] EE A 132 Aol ulaE eNB EHE

[81] = 6 & 7] ABS wlol& 2|A] #AIR|7} A47] HE eNB2 2HE Al 1 7
A2 I I eNBl 0.2 HEHE & T A ST

[82] A7) ABS #Hlo8 A #IANAE T4 HF eNBl & "FAE eNB 9] ABS
R 22 ABS Heo 2 ABS §3-& dsts AA(full) ABS #Ho¥ S stAY v}
AZ eNB 9 ABS #® F YR ABS o whajAwt ABS e FystE EE
(partial) ABS #H 18 Fzte& gty A7) B2 ABS Holy B2 =38 73
S HNEAHoZ FF NBl 2 A7) BE ABS HolR L ) Ao A HL3H= vl
AE eNB 9 ABS si®l o] AME Al 3= AMEA ABS j®l HEE I F eNB2 o
A AgFste], 73 eNB2 7} CRE GGl F& EEH & 2 5AE fAsE
b AMESIEE wdd § JEE gt F, 47 9= eNB2 £ 4] ABS
AMBEANA 47 TE E(EL 2/ E2)o] 47] IZ eNB2 & 54 = UE=S
~AERFT F .
(831 &, A AB

ABS sElo] gt AR E FAFeERZ, 47| 33 eNBl o] XA ABS H o
g FYst JeAd g HERezE FEIIT).

[84] = 7 ¢ (a)& HA| ABS ¥

Holg e o & ZAlg,

[85] = 8 & & WAAMoA AtstE ABS HloiE FAo] izt #d AladR
T2 HAE AT, 34 A9 vl Z eNB & zHalel ARS HEE 34 Aol
93 eNBl 3 H3 eNB2E AF38(S71 2 S72), 313 eNB1 # =2 eNB2 & A4
9 (RE oM H&ET E 5 Aul2 3t7) A 34 4o ABS & A8 #F
AxdE AT, 7] vAE eNB o &S JAd IE = A7) vhAE eNB 2
B 93 A7 f=on A mlojo]A(bias)7F ALY A=ow AR JF A=
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oM FHL 47] PIAR B ZRE FAT F ATHSTI). oA71A, 7] wholo]

2~ IE 0] AW 4A(eNB)EZFE S F4 A5 Al7]1¢ g4 A(eNB2)ZFE 9
A AF A7 =) Bl HEEE grolth, &, CRE G (FH)NMY A=
A AT dnkHQl A=ESWET V] E E¢] 47 e ARFE o
gol7 A o]FolA ] WEe], YA B=ow A9 B ARRE 5
AZ A7l GRS o He el A$ol= RE GHolA9 f=ow AAo] o
Fold ¢ JEE vlojojxrt Hgd = ok 47 IE = 3= eNB2 9] CRE ¥ 9
3 eNB2 2 W= W3FIL(S74), 7] HFA eNB2 9 FAUZ & AT (S875).
StxIRk, |3 eNBl o B3 eNB2 = AR E Yx35}7] wEo, W3 eNBl O ZE
E] CRE G 9olA I 2 eNB2 o] F&e UE 29 7Hido] 2AE = Uuh(S76). 7]
UE 9 &4 B3(S77)8 T3 ABS & AAE MBI Ao el FATS
UA B TZ eNB2 & QAT HZ eNBl oAl ABS HolH A A|E A5 (578),
W3 eNBl o] ¥4 A7y FU}AY FEHOZ FUI ABS HEH SR ABS F&<
£ 83 & Yok Ay ABS HolH AAE MBS HHE A LSl
Mgt A Aol 1D HE 47 ABS #loj® XA E HFste I eNB2 o ABS

O

AE 33 eNBl & 33 eNB2 9 ABS AHY AME AHEQ DL ABS 4
0 AEel A9 ABS Ado] thF AR AEES n st vlAZ B o SUD
F#ss AA ABS HAAH FAE FYSAY, vlAE eNB & FEF
02 593 ABS 53E FHss BE ABS HAy 3L FPT 5 k. ]
ojg Zae Sdlsts A, ARHoZ WF eNBl 2 9 H eNB2 o
BA ABS HEl-& A(S79)8te], 33 eNB2 7} CRE & ol

B9 S fASEE 47) AR ABS SEel J)NE A

)

A Al A&

[86] T 9 & & w9y o AAdd mE JIFFa A+H add F3e 79
FEE FAH FX BERE EAGT. AFFX(10) B FAFX (200 AR
/= dolg, A%, fAR 5§ YE2s FA ASE AF e FAE F
= RF(Radio Frequency) %(13, 23)3, FA54l Al2€d ] 543 #ddE 4F
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T 2o AAdlE F AoE e FYSes dEe (12, 22) 2/EE RF &
H(13,23)& A|oj3t= A" ZEAA(11, 21)E 22 £33,
(87] W& (12, 22) TEAMA(11, 2109 X 2 A& 93t Tz adS A
A U3, /EEHE AEE YA A F Ao Rz (12, 22)7F ¥ F

J
—Ll

N

Lo

[88] E=Z2AA(11, 21)E BAYoE AFAA Ex FAZA U =2 BE
AHd T2 Mgt 53], T2AA1L, 2DE & ¥ s8] A%
Z+E Ao 715 FHE F A9, ZEAMA (11, 21)= AEEZ2 (controller), #}.

olaE2 HEEZ(microcontroller), "lojaE T Z MM (microprocessor), v}o}=

2 HAFE (microcomputer) TLEE 2 £ A}, TE A (11, 21)E =99
(hardware) =& HHoi(firmware), 2T Eo], EE o]E9 Aol 93 7d=
T A FEYE o] §ste E IES FHI}E AYde, B 2¥E FY3e

& A" ASICs(application specific integrated circuits) W+ DSPs(digital
signal processors), DSPDs(digital signal processing devices),

PLDs(programmable logic devices), FPGAs(field programmable gate arrays) =©°)

Z2AAML, 2D FHE 5 AT, @, gAY AZEJAE o)gsle B
2HE TRSE Afide B 23y V% By AES FYIE BE, A E
= g v XEEE YU AT EUL FAE F gley, E ¥Ee £
P AT FAHE B0 B 2T EYols T2 A (11, 21) Wl 705
Av dlEe(12, 22)o MAE] TEAA (1L, 2D g8 52 5 Ao

[89] HEAA(1008 ZEAA(1DE A7 Z2AA (1) ZE A7) Z2AXA

(1D} Q2" 2AEERE 2ASHEH] gRZ d4E A5 2/ ol
of st &8 H58(coding) B WZE(modulation)E 33+ ¥ RF
o AFgr. d& o, ZEAMADE ALstuA 3t Holg 4&
R AE B35, 23PEF, MEAYF T2 AA K MY dolojz s}, ¥
T3 Holy 4L I=YEZ NAHE &, MAC(medium access control) 7|
Tol AFstes HolH =25 HE EESH Fteltk. 4 AFEZ(transport
block, TB)= ¥ ZEHEER F3gHn, Zt Z=HEE sy o]y AFY FH
2 gAY AFHA an. Foe A HEE A8 RF A4 (13)2 248 0]
RF

.%_
El(oscillator) & EE F Ut TR N AN = F AP HF

26
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[90] FA%H(209 A5 A2l B AEFAN (1009 Az Hel By Ao

Z FAEY. TAARDY Aol s, £A1AX](20)9] RF $R(23)L A5
(10)e] o8] AHAEH FA AzE FAET. A7) RF FR2(23)& N, AN, & 49
, A7) RF F45(23)L F#4 ¢HHUYE &

o)
-
>
)
>
fos
N
N
o
4
&,
s
ok
o%
o I

2kl o (frequency down-convert) 7] A<
st BFgF S 3 eAddolHE XFEE
T AT A7 ZEAMCDE F4A dHUE F3td Fald 54 43 dig &
%(decoding) R HZ(demodulation)E Fste], AFH(10)7} el HEstn
A A" HolHE H4d & U
(91 RF #3513, 23)2 skt ol def <tEvE FHIFT. <dHve, ZRAA
(11, 21)&] Ao &oll 2 Lo o HAJefo] me}, RF F351(13, 23) o3 A g
H AZE JEZ AFIAY, FEEZREH FA AZE F418t9 RF F4H(13, 23)
o2 HAdste 7eg FHEEH. dEvE dHY TER E=UE ). 7 Q)
Y shde] 28 gteluel sigeAY shirt Be 2 AFEIY 22 (element)
of gl o 7AHE F Ut Z GHUEREH AFE AsE TR (20)9
o © ol EiAE # ot ATF <dEH el diFde A
(reference signal, RS)= FAIEA(20)Y #HAM & LdEltE A3, A4
o] d E7 JHUZRE FY(single) T4 AMEUAA F& 47 gHUE ¢
g 559 =7 UdHY LA (element)EZFE Y §Ad (composite) g AR
JARLe], 47 FAFA(200E stdw A7) FEHve] g Y F3E 7H5EA
gt &, <Elve A7) tHY A AES ddste Ade]l A7 Y EY
ol e AEo] AdEHe 47 AdEEY 2E2E F UAEE Hgdo, g9
FEIUGE o] &3t HolHE $FAsE thF dEE Multi-Input Multi-Output,
2 7N oo <tEvte} AAddE + U
[92] £ I HAA Qs ojA, E T EHoles FFFIANME AE$FA
(102 &2 stFR A ME FAZX (2002 T & L AAdE
of oA, BS & AFFIdAE FAZX (2002 F2eti, stFH e dF
FH Q0 E FAt
[93] ol9} #&, FAFA Ee AFHAZE 7Isste IE = BS o FA#H<

FHE, ER w@ste] AL B w9 B AAdN HPF AFEo]

-

2l
fols
t
T
dg
r
£
L
8

=
ol
R
il
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[379 H4]
(H73 11

A BN A" vt Z(macro) 71A =Y AR WY HF9 9
F(pico) 71A= 2+ HdE A7) 98 ol o)A,

A 1 3IZ 7|RAFo] A7) ntaZ 715 ABS(Almost Blank Subframe) i
Bofl 7]ukste] AL &7l Al st E I £ AT A7) ABS HE A 1AB
Aol B FRE AFsH, A7) AHEAZIZIZEE A7) Al 1 MBEANA Y A
7] stgHa 53 ARE FAlsn, AV ¢RI 5HY BRI EE A
rtA R 71A 59 AWEA U9 A293 |AFO2REY ML AESY,

71 el AEHY, A7) Al 1 A 7|AFo] A7) A 2 FJ3Z JAFL
2 A7) ABS HH T BRStY 7] vlaE 71X FHe] #Hol Y (pairing) & 2%
7] A@ dAAE ASsE AL EPOE s, A Ao Wy,
[+ 2]

A1 ol oA, A7) ABS HE D} #REste A7) vtaz 2)xF e B

oL

A7] ABS | A 2 ABA dgsle A HHL AlgstE AL EAoR
s, A Ao B,
(%73 3]

A1 Fel lolA, A7) HolRE aHsy] 94 AAxE 47 vtaz v
259 AEA AR D A7 Al 1 SF JIAFY A7) ABS HEe] tid AE A
EE Yele DL ABS 4l ARE Idete Ae EHOR g, A Ao ¥

A

[ 73 4]
A 28d QAAA, F7) A 23Z 7AFOZRE AF7] ABS HE Y A 2 A
HAl] # AHE FASE AL EAJLOR =

[%d7% 5]

L,
)
X
2,
2
o2
o

29
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[ 73 6]

Al 4 el oM, A7) ABS SR Al 2 AR EE A7) Al 2 A

AR A7) AHERIE 2AEHEE AL EHOE g, 14 A

oA 4
[+ 7]

HA 71A S QA
F3}4(radio frequency, RF) #4; &
RF & A3EE FAE Z2AME EstH,

27 ZEAME A7) w32 71A =9 ABS(Almost Blank Subframe) ¥
of 71Rkste] Ar&27I716 Al SR SAHS AT 447] ABS o] Al 1A BA
of &g ARE AF3H, 7] ARSAVIZIZERE A7) Al 1 ABAGA 9 4
slgg A SAY ARE s, 47 I SAHY AdREFE 47 v

7129 AWA W A 293 7AFORTEHY S AE5HY,

7] el AEEW, A7) Al 2 2 VAo R 4] ABS HEd #d
&l A7) w3 R J1AZe HojH(pairing) S 2387 A HWAAE AF

EE TAHE AL EAHOE &, P32 VXNF,

HU
o

[ 7% 8]
A 7 Foll hejM, A7) ABS sET BAESIA AY) va R VA= 3 5
o]H &

7] A 2 A3 AAAFo] A7) ABS AT FAG A% AP AHEAY
A7) ABS TEIS) A 2 MR AFHE A% AP AgE AL BN
=, H3 71 A=
(47 9]

A 7 ol oM, A7) AlPL 2Ry G WAXE 47 vlAz 7
AZe) gwA AR @ A7 A 1Az A= 4] ABS AEel dg AHE F
52 UehlE DL ABS HE) ARE TPEE Ae S0 s, P AR

(473 10] |
A 8 @l oM, 47 Z2AAE 47 A 2 W= ANFoRE 4]
ABS TiEle] A2 M Bl BE ARE FAHEE THAHE AL EAO
o3 715,
(473 11]

N

30
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A 8 g gojA, A7) TEAME AV A 2 9F VAFOZEE AU

HEE AHEFE dedle AARE FASES 745
, J=Z 71A=.

71 Al 2 AEA F ARAX A7) AHERIIVE 2AFFGET FAEHE A
EXo= st=, A 7R,

31
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FIG. 4
B
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