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(57) Abstract: The present invention provides a method and an apparatus for mitigating/eliminating interference between adjacent
cells by configuring a subframe subset, in which the downlink transmission/reception of a specific cell to be user equipment-specific
is limited. According to the present invention, the transmission/reception of a downlink signal for a specific user equipment in the
subframe in which the downlink transmission/reception of the specific cell is limited, thereby mitigating/eliminating interference
from an uplink of a different cell with the downlink of the specific cell from a base station to the specific user equipment.
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™ A A
g o] 3 ACK/NACKA K. =AY 2 A3y
AREAZ17] B 71 A =

7)1 & Eof

o]dle] ML LA Bl Al 2wl U)ek Ao B} AN EH A= A A
A z'o A A7k S 27 9 98}aks W 2 Zx] o) U] &k Al o))
v 747 &

E 1255 AL 38 YEYRAE oA Aotk 53], = 1(a)=
vl = & (macro) 7| A] =1 (base station, BS)?! BS A9} 7}o| = & (micro) BS$! BS B=
XSl o] HEY A F4 B4 A A" YER = o, T 2(b)+=
A2 BSEBS A, BSB)E 7AH & HEHA F4 T4 A|28-& el &=
Lol

o] % vl E ¥ = (heterogeneous network) 2} 32, 521 3k RAT(Radio Access
Technology)& A3} 2} vl -1 22 BS$} vlo] A 2 BS7} &FEst= WEY A&
o1 3}, 5& Wl E ] = (homogeneous network) e} - W] 4= BSE = o] 0%
HES A 52 nho] A2 BSER o] 7o 3l Y ES AE o] g,

A= BSE W AW A (MR 2 AT G B 52 S AES 7 2L
A S A Al 2=Rl o] 2AnbA Rl 7] Ao o] ] gk}, u| 4= BS(BS A, BS C, BS
D)ol &J3l] Al H| 2=7F Al = A A G wjAm AR Ao gl
o| & £, I F(pico) BS, F E (femto) BS, = eNB(HeNB), 7] 7] (relay) % ©]
nlo] I 2 BS7F H 4= 9o, upo] A2 BS(BS B)oll 9 &l 41 An) 27}

AgE = A A gL vpo] A= Aleell), 3] 3 A (pico cell), FE A (femto cell)
O R Aot i It} no] A= BSw WA= BSY A HAHOE w2
BSO| 75 & i oA Sy o AHed g glow, uj A= BSTF
A sl g Wl A X (overlay) ¥ At vl 2 BS7F AW 84| &3k &9

2| o] A X]Q I~ %) (non-overlay) 3 2] BSo|t}, vlo] A= BS+ vl A= BSe|
Hlslo] 2 AW P A] W W& AE AEE 7HA 3 1 A2 79

AL-8-2}7] 7] (user equipment, UE)E 8- 5= )T},

= ()8 #2351, UE0S} UEL v 7.2 BS(BS A)=5-F 2% A nks
Lar(e] sl wj A 2-UE°] e} §h), B2+ UE2+= Hho] A2 BSEH-H A1 &
Ark(o] 8}, vho] A= -UEC] &} $h). Thik, of ™ 74 -0l =, nfo] A2 BSE| #H 1 2] X]
Ulell &A1 8= UE27F vl A2 BSEHE AW vhg 12 Qv I 1(a) ol A=
UE27} vlo] == BSQI BS Boll A A 5o QQt}ar 714 ko,

UE®] o A| 2= A & of 7o w}a} nho] A2 BS ¢ 7HA BRl o= R

. A M A B} CSG(Closed Subscriber Group) Vo] = = BS©] AL, - H #]
E}3]-2 OA (Open Access) %+ OSC(Open Subscriber Group) V'}o] == BS©]| T},
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CSG v}o] =2 BS+= 817} whé] 7} ik UE~U¥ el 4= 9lal, 0SG vho] A2
BS= o] FA| 2 AEE glo] e UEs= MY 5= 3l
[7] 5 (@)l A o] Al o= e = mkef 7‘01 o]F UIESI Aol A whol A=

BSol| 98] A1 ®r&= UE27} vlo] A2 BSOS 25 H 913l Al S (desired signal)=
A8k A 5o, v 22 BSEH-E 9] 733k 2l 5o 28] 7H (interference) = W+
F-7F kA ek 4= Qi) = ul A5 BSOl 9] 8Fo] A B Wki= UElL©] &= 1(a)}
%ol nho] =12 BSol| Q1 gk 7 9-of], npo] H 2 BSEE-E 9] 43k A& 9l&)o]
UEL©] 2218} u A = BS= B 9] Al ol 1h4d o] Al et == qlv}, o] e] &k
S AZE A olkal 18 E 4 9o, HEdk oAl = BSE—.—H UE=9]
813 % = (downlink, DL)°l| A A &} A1 114 of] thsko] A atgl o,
UE=Y-t] BSE 9] * &% A (uplink, UL)oll A = A7k 2k o] A ek =12 Q).
[8] ol &8k A7t 7+ & & 1(a)ol| A oA E o] F Y E Y Ho| A iat ol &
1(b)oll A oAl H o] F Y EY T A 4= 9t} = 1(b)E FZ3H4,
v 5 BS Bell o] aff AW wkoH A 4] v A= BS Aol of sl AW E = A A%t
vl 7 = BS Boll 28l AW == A B2 A Al $1A]8H= UE27) 737] vl == BS
BRHEH 3= A58 218 A9, 7] vl A2 BS AR FEE 9] 2154 9] 3
S W= A7 A S 2l e, wj A2 BS Aol o8l AR koA A
Aol YA eF= UELC] WA % BS ARFH 255 FAlahe= 45, &2 1b)%
ol el gl v BSBRF-E 9 Ala =& ¢lato] 1S e 73 7} kA %‘?
ATt BSEAE] UER©] 8HaFe A A SRk of v e}, UERF-H BS®2 9| 3+

2S5 Q1A Aol (g o8 A8 = Q)

[9] ojo} & A= Js o] 1Hd 2 A A ﬂak(thoroughput)/] A 8} of7]slu},
U] S-o] 7h4d o] o ako] & A -$-ol = HIEY A A3 (failure) & o7 e =5 A}
g o] A s A
713 A

[10] ok 2 o) of h2 AZE 41S sl %’45}04 A ek A& AFolol A
S dslske WekE Alw ok A V=4 AA = g

[11] - g o] o] F317) 3= 7= BA| & o] ol A Aud 7w A AR
A gke A o, AFE A FS B g V=4 A& o]ske] g o] A
Ao Ry o] &3l Ve dofoll A ] A A& 7FX] Aol Al
g etal A o]l o S Aol
A A s

[12] wodbrg o] @ Q4o 2 Al F-ehy-E 8 22 (time division duplex, TDD) ==

&2 8k ARE A7) 71 7) 71 A 5 . R
ACK/NACK(ACKnowledgement/Negative ACK) “d W& G418kl Qlo] A, A7)
7Aoo 2 HE sl o] o] AH g os FFAE H I qHAMEES
A A 8FE= QB2 21831, A 7] ACK/NACK B 1.9 5] 4] o] A7)
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ACK/NACK A HE 2181 4] &a1, A7) s Al H o] A7) A By <l
B A Eof £:314] ¢k B3l H 9, 7] A5 Aol 7] ACK/NACK
A| & v}

A HE F2184=, ACK/NACK A H 21 o] :
g o] o & YO, 71 A o o] A& 8 = (time division duplex, TDD)
L2 523k AREAL] 7] 2 ACK/NACK(ACKnowledgement/Negative ACK)
WE &gl oA, A7) AR&A7] 7] 2 SfLf o] ko] AT Ql o=
TAE AR Q] AHAEE A A8k EE HE8E5L; 7] ACK/NACK
AH AEA o] A7) AHEZH A A HAEd £a4= JH3Egelel g
371 AL A Aol A 2d7] ACKINACK A W5 Eg38tal, A7) A5 5] o] 471
MBI Q] A BA Eoll £314] e QI BT, 7] AEA A ol A
7] ACK/NACK A HE {53}, ACK/NACK A1 A EHH ol A g ).
g o] wE th 2 A O B A e = 8 2= (time division duplex, TDD) 2=
&2 8k ARE A7) 71 7) 71 A 5 . R
ACK/NACK(ACKnowledgement/Negative ACK) 4 1. & G241 gro]] 2lo A
ANEE T8 =5 4 H RF(radio frequency) ;= 77| RF
Aot A E ZRAANE TS, A7 ZR2AA = A7)
7| A 7 Q2 HE] Sl o] o] A HEQlon FAH AH I NHAEES
AA B A WE 2182 7] RE #4395 Ao 8fal, 7] ACK/NACK A 1.9
ol A7) AR Q] A BEA B £al= A B 1<l F -5, 7]
ol A %7] ACK/NACK A W& G218t =5 7] RF & A o] 3} 4]
o, A7 AGA o] 7] RIS A BAE 814 e
MU IRL -, 7] AE A A ol A A7) ACK/NACK A H& A8} 2
7] RE 5 & Ao al+=, AR&-A7] 7] 7F A 3 T
Woubrd o] ot o} 2 ko 2 7] A] 5 o] Al H-E-E 8] 2~ (time division duplex,
TDD) R E = & 238l+= AF8-2}17] 7] = ACK/NACK(ACKnowledgement/Negative
1
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[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

I 9% ACK/NACK(ACKnowledgement/Negative ACK) HE¥ 7|'HE A3}
o)t

ol

O

=102 Ad A5 A B2 8| Q) A E(blocking transmission subframe set, BTSS)&
o]-&-3slo] AZF M 8 A sk WS ol A gk

12 g o] A AAdof Wt =3 UL 218 A&/ 8 o
2 Al o] & Yl Flot)

T12v 2 o] A A Ao whet =3k UL Al 55 dAE/52080e v
Ao & Lhekal B0},

132 g o] o A ool Wt =gk UL Al 88 S/ 8k B v e
21 7] o] £ LheRd A o],

T 149 E 155 A 544 52 UE-54d4 Al¢DL A HZH ] Al Ee} 2k
AE ARG L A ES o] &3lo] AZF M4 S 8| Adk WS o Al gl

o] AN E A

o
=

iy
&

>,
>
ot

2
BN
ol
i
e
o
X

ol
i
=

—z

i} & vk e HE d3d Es 3

Argstct, HFEd 2l s o]l Al E AAIS A2 2ok o] o Al A Q]
AN AR shiz Aeln, B bgo] A48 4 9l U@
AAGHE e a3} 8Fx= Slo] ol T, o] 3} o] AhAl g A 2 L iy 2
S5 ol 3% AFe7] S84 TAA APAIGS LA T, FA
kg o] o] g gk A A Al AL lol Al g Qb

W9 79, 1ol Aol mEA i AL Tek] Slste] FA o] T A
AL AFHAL, 27 W AR ] e FAOE B BHE YA o®
A g A gk, 2 A A oA E L7 A e de] tiei = s A g
=9 258 ALgsto] A,

g ol Q1o A, AF-&A}7] 7] (UE: User Equipment) = 317 ¥ 71} o] &4 2
7HE = Q1o BSS}F FAl5ko] A& Aol B Bl/t= ZhE Aol A B E
S8l E 2 7171 & 0] o]l 43k, UET W' (Terminal Equipment),

MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe
Station), 41 7] 7] (wireless device), PDA(Personal Digital Assistant), 41
2 dl(wireless modem), ¥t 7] 7] (handheld device) & &= & & = It} gk 2
kg of] o] Al 7] A =7 (Base Station, BS)< ¥ WH4] © &2 UE /4= U} BS<}
A= 1A A 4 (fixed station)= 431, UE 2 B} BSH FAl81o] 245
HolE & Aol H X E w3k}, BST ABS(Advanced Base Station), NB(Node-B),
eNB(evolved-NodeB), BTS(Base Transceiver System), < Al 2= 3Z Q1 E (Access Point),
PS(Processing Server) 5 U2 &0 2 &4 4= ),

= kg of] 5] PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control Format Indicator CHannel)/PHICH((Physical Hybrid automatic retransmit
request Indicator CHannel)/PDSCH(Physical Downlink Shared CHannel)<> 22}
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[41]

[42]

DCI(Downlink Control Information)/CFI(Control Format Indicator)/3} &% =1
ACK/NACK(ACKnowlegement/Negative ACK)/3} 8} & =1 H|o] B & L2+

A -k Ak o] {3 =2 A s HeS ofn gt B3
PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared
CHannel)/PRACH(Physical Random Access CHannel)+ Z}Z} UCI(Uplink Control
Information)//d & & A o] B/ Y A2~ H S F V2= A F b 29 9
e F A ane] {32 o gt &g oA =, 53],
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACHYI| 8t%% 71} o] 9
2251 Al 7k uba 219 £-2-219] & A (Resource Element, RE)E Z2H2}

PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH RE H*:+=

PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH A} o] &} a1 # sk},
A, B dg o)l A A2} 7] 7] 7F PUCCH/PUSCH/PRACHZE A& 3slt)+=

%812, Z}ZF, PUSCH/PUCCH/PRACH ol A 2 ake = Ao 4 1 28k

ol g/al ] AA A AT E AgdvteE A $U3 ov 2 ALgd), ek 2
g of| 4] BS7} PDCCH/PCFICH/PHICH/PDSCHE A58t} = %388, 217}
PDCCH/PCFICH/PHICH/PDSCH “J-ol| A 3}¢k&] 7 "] o] Ej/Alo] 1 Z
Agethe Aot A3 o2 Ahg ),

B, o stell A=, el /A B H| /s 54 /S ks 1 ) 58
2NB7F HEFH A e AT, A7) 54 Al5e] A o] = d(drop)H thar
T3S o & 59, 54 A7 A A gE-F i Ao AEE RS
Sty Ly, AEG =7 A7) B A E AE8HA] AL, Al Z(zero) A&
Ao R 7] 54 AEE AEdeE A5, A7 AR 747 54 2159
AES =sbetta 234 ¢ 2

kg o A Aloje} g2 A BS =2 ¢ ¢telY Z150] B4l AUl 2E A EskE
A A4 A& e}, wepA, B dyo A AL8-27] 717 54 A
G g2 A7) 5A Aol T4l A1) 28 Al 8kE BS S Qe 52
HEl L 15 TAlekE A S n ¢ ) wmgh 54 A9
St AP A A s 7] B4 Al 4 AN =F A F ek BS S
QFE L} 52 Qe 15k 3l A/ FE A A E o], =gk 54
Ao A AHEES A7 54 Aol T4 Y| 2E Alg sk ey 157
27 UE Aolo A d Ald =2 B4l H =9 Ald Jel/EFA & ofv g}, 528
74 Al (interfering cell) =2 73] Al (aggressive cell)o] &} -2 54 Ao M4 S
v 2= Al on| st =, 04 Aol AT EA Ao Alad 1S v A=

G-, 7] IR AL 7] 5 Aol sl 4] Aol B, A7 54 AL A
2 Ao &l 3174 (interfered cell) =2 3] 3] A (victim cell)o] H Tt} o] ¢} 2ol
Hahi ABo] AR B& Ao AL 1 X A9, o] 72 Az
E B

3

Inter-Cell Interference, ICI)E}EL Ao} wek, 7k Aol BSE 7H4]
BSe} A 3kar, 914 A 2] BSE 974 BS

~~
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[43] A 2='lo| A AF&E 1= B4 ol o A o 2 e
(a)x= 3GPP LTE(-A)°| A FDDl| A}-&4 4= 9l &= F-41 32 g <]
|31, & 2(b)¥= 3GPP LTE(-A)ol| Al TDDol| AF-&4 4= Q&= H-41
|8k Aol ),
Z3}A, 3GPP LTE(-A)ol| A AF8-5 &= 4132 8 9 2 10ms(307200T,) 2]
Aol & 7AW, 1071 9] &k A7 o AU or ). o F4132d <
W 1070 8] M Bz Qloll = 2H2F S 7 Fof i = vk, o 7)ol A, T A&
A 7HS Ve AL, T.=1/(2048*15kHz) & FA Pt} ZH2Fe] A B3 918 I1ms 9]
Zl o] & 7P<1D% 271 9] EF o= A A Tz Q) el A 2071H
EEE 04-E 19714 =aF4 @ fé Hlﬂ g 5 Qo) ZH7he] &5 0.5ms 9]
dolg 7P}, A A Bz S AE37] g Al
transmission time interval) = 4 2] ¥ T/} Al A& FEA T
g Ql e etae shol AR 9l HE (52 A8
EF HNE(FS EFE A9 2) o o8] 24 5 AU
[45] A g el 8 7= 9 2 (duplex) 2o whef tf 2 A FAJE 5 Sl ol &
E0],FDD R0 A, &} & A G 2 g A AE2 F ol 93
TR R B4 2 ) 54 vhEut Fab A w2 sk 5 F kg
ol ojdl ahaFe A2 Al
SEESkY, TDD R0l Al ek = A5 L Ak = A 52 Al {kel| 9] 3
TR R 54 WG at Falgro A E 2
> %L ]_6]:?53}\11:]413]]01‘1/]-/61-8]:%ﬂ/\1ﬂ
[46] 3£ 12 TDD R4, 541 322 Q) o) A B3z 8 9)& 2] DL-UL 7445 o A g
Zloltt,
[47] 1
[Table 1]

H
S
ol
Bl =)y
2
(1 of
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=

[\

plL\.
N

[ 0w
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o
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N
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[44]

i
[\e]
i
ot

he

S

|

o

gr{u:u

[
=
n
o
jal
!
e
il
e
v

DL-UL Downlink-to-Uplink |Subframe number

configuration |Switch-point o 1 12 I3

~
W
(@)
~J
%)
O

periodicity

0 Sms

1 Sms

Sms

10ms

10ms

10ms

NEIEYEES
O|09|0|0|0|0|0C
v lwvnlu|lwu|lwvw|lwn|w
c|lc|lc|lc|c|c|Cc
c|lo|c|lc|9|c|c
cC|o|0|c|0|0|C
O|09|0|0|0|0|0C
w|logloglglwv|lw]|w
c|lo|o|o|lc|c|C
cC|o|o|g|g|c|c
O|0|0|0|0|0|C

Sms
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[48]

[49]

[50]

[51]

3£ 1914, D=

-0 (special) 7\1 Hs Eﬂ

E}_ }\1 H > gﬂ o]l .o
= HErHIY So] A B T <l
TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot T1meSlot)/] 371

Lo
2, U ek

=
o]

PCT/KR2012/002004

11:1 IS s

DwPTS(Downlink Pilot

= =2
=S — =

3t} DWPTS+ 8 A A58 02 R ¥ &= A ZF F7ko| ™, UpPTS+
FPYA AF S OR FHEE AZE TAkolh, T 2k o] Zegle] TS
REF DI

3t 2

[Table 2]

Special |Normal cyclic prefix in downlink  |Extended cyclic prefix in downlink

subframe |pwpTS  |UpPTS DwPTS UpPTS

;Ziﬁgura Normal Extended Normal Extended
cyclic prefix |cyclic cyclic cyclic
in uplink prefix in prefixin  |prefix in

uplink uplink uplink

0 6592-T, |2192-T; 2560-T; 7680-T; 2192-T,  |2560-T,

1 19760-T, 20480-T,

2 21952-T, 23040-T,

3 24144-T, 25600-T;

4 26336-T, 7680-T; 4384-T,  [5120-T,

5 6592-T, |4384-T; 5120-T; 20480-T,

6 19760-T, 23040-T,

7 21952-T, - - -

8 24144-T; - - -

A&

vl a7 = vk A =52 5

OFDM 4} & ﬂrz 4 W] oll w2l OFDM
. Bbe] &3tell 33 = OFDM 41 9] 7

ELPEP thFakAl ﬁ% Atk o & &

Z50] 77) 2] OFDM 4} -2 331, 3

Division Multiplexing) 4} & 3
R

= (resource block,

H
g;
ol

A of| A a3 A/ 3F % A(DL/UL) &5
< 3GPP LTE(-A) A| =8 9] 2} A A} (resource grid) 2]
F 1749 X} 1 AX}7E 9L

ECOE

=~ 2] OFDM(Orthogonal Frequency

RO
bl

kaT4$EﬂMﬂHwT4
B)S ESHeltl OFDM A &8 o Al &
S DL R RER
A& SC-FDM Al & 5o
= ;zH 155 ﬂ] ez | ;E_
, 3 ¢ (normal) CP2] 7 §-¢l| &= 3}1}-9]
“(extended) CP2] 74 -0l &= 3}1}-2]

_\L].E
=

, CPe] Ao
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[52]

[53]

[54]

o] 6711¢] OFDM A& 2 3}alt), & 20| A= A o] Hol & ¢ 5}o] 3}1}9
OFDM 4l 3 A H x= A B2 e )l & o Alshal o, < g 9

2 T 779 OFDM 4 &2 2= A HE‘H A=l = wpghA] 9

A g = ) R, 3412 OFDM 4l &3} alve] Fykg ol =
TAEH AUE A9 8 A (resource element, RE) =2 = (tone)©] €Fal k).

I 3e sk, 74 SRAM AEH = Al S = NoWU#NRe, 7] €]

2

i

T4k 3k (subcarrier)F NoLt L 7l ©] OFDM 5+ SC-FDM Al & = -4 ¥ =
A1 A A (resource grid) = FE A E = AT o 7] A, NPl 313k = & 5ol A 9
=S

A1 B (resource block, RB)2| 7|55 Y EFU a1, NUL 2 A aFa] T £ 50 A 2]
RBE| 7|55 LB TE NPy OF NVl 3} F 8 A & | 9 53 ¥ A AF
o £ ol 7+7}F o] &3k}, ZF OFDM Al &5-& F=5iba L) Q] of] A], NDLUL  #NRB_
M ¥k S sEgkelo), o vkdulo gk Xkl o] /)= FFT(Fast
Fourier Transform) = 7] ol w2} 24 o}, Fdt %u}g] _,Qr—aﬂ.o_ o] 5 A%

Qe dol e Hust, A Ee A% A% R DuEst s

M = (guard band) ¥ DC A& $) ek 9 kg =2 Uré 4 vt DC A&
gk A FukE b AR Sl A A A = FukE k24, OFDM Al S

A2 2} ol| A WhE-31} =31 (carrier freqeuncy, fo) = 98 @ T}, k<G o) F b

4] 39> (center frequency) e} 3L % FU), NDL symbfi 3} A <5 Ul OFDM

=2 SC-FDM 4 9] 7|25 YERI M, N8 - =1 £ 55 ] OFDM 52
SC-FDM #1 & 9] 752 YERATE NRB = 3} o] RBE 14 oF = -85 31} 2]
MNrE HEFATE RB= AR el el A Nowv Al (ol & &0, 771) 9] &8k
OFDM 4l 52 SC-FDM 4l & 24 Ao wm, =ula= Qo A NrB 7] (o] 2
01, 12719 A&ebe Fukgutel o e A o H v}, mpetA, 3frt o] RB NowL
om NEE ) O] A9l @ A A E )k, Al A2 W 7 A 84 A S5
Ae 2 A (k, Dol o3l aLakA Ao E o vk k= Fab ErRlol A 05-H
NPy g #NRB, 17} 4] Fo 1] = Qle 2=o] ] 18 A ZF LewQlof| A 0F-Ef Novur
174A] Frof ¥ &= Qld] 2o},

% 4% 3GPP LTE(-A) Al 280l A AL-& 5 &= DL A W28 9] 25 o A g
Zloltt,

T 45 ZZ3H, DL A X g ele Xﬂ o] 4 4 (control region)¥} H] o] E] & < (data
region) O = - G Q) Al o] & 92> AW Al OFDM Al & 2 5B A %}3}of
&ttt o] 442 OFDM 4l =58 i?%fzh:}. 3GPP LTE(-A) Al 22§l 9] DL
B YA, AP HL PDCCHF AEE == dH oz AAd)
mhebA], DL A HZ H < ] Alo]d <2 PDCCH 9 9 2.2 B8] 7] = $t}. DL
BT A Y AP H o2 ALE-5 = OFDM A E-9] 7= A HZ g H=E
Egdoi A4gE 4= 9l o, 7] OFDM 4 & 2] 7|4~ PCFICH(Physical
Control Format Indicator CHannel) & % &l #<x ¥t} BST= Aol A& =3 2+
A A HE UEE) A& 7 Avh Alojgnol A5E& s, )6}7]

_4

ro{'



10

WO 2012/128543 PCT/KR2012/002004

[55]

[56]

[57]

[58]

[59]

A o] 4 & ol = PDCCH(Physical Downlink Control CHannel), PCFICH,
PHICH(Physical Hybrid automatic retransmit request Indicator CHannel) & ©] &%=
- A

BS+ Z‘j% #) D 91 PCH(Paging channel) 2 DL-SCH(Downlink-shared channel)2]
ALy dHEy Gu A g 229 19 E (Uplink Scheduling
Grant)(©] 3}, UL ZZTHE), 3185 A A= 19 E(Downlink Scheduling
Grant)(¢] 3}, DL ZL¥ E), HARQ 4 1., DAI(Downlink Assignment Index),
TPC(Transmitter Power Control) AWM= 52 PDCCH ‘ol A4 2 UE %-= UE
:Lﬁe‘oﬂﬂ] T vk PDCCH7}UFE*L‘X}OJ6LELJ+%:} H AR = g

UES A Ao A 8o e TS RTY 5, 5 ok AU DL
E?:L% T U Th BST PDCCHE 53l 313 UEE A&t T3 A& et
ATk
BS+ Hlo]E Y99S 538 UE =<2 UE 135S Ak doJg & A5 5= ),
37] HlolH 9 o F3l AEE = volH & ARt ol e A 57| W gk
/\}%X}Eﬂ olH o] HE2 93, dlo] ¥ < <o = PDSCH(Physical Downlink Shared

CHannel)7} 292 <= 91T}, PCH(Paging channel) X DL-SCH(Downlink-shared
channel)= PDSCHE %3] <59t} UEs= PDCCHE 53] AG¥ = Al dHi s
5 % (decode) 3] PDSCHE 53 A& &= tolHE 918 5 Ut} d PDCCH7}
U2 = 3}8kg A Al o] A H (Downlink Control Information, DCI)¥ PDCCH 3 o]
wpeba] 1 A7) ef & erF vhEY, R e sl ket 11 A7) 7 Eekd = Q)
PDSCH®] d|o]E]7} o] ¥ UE =& UE 2Ll Al 5% =4], 47] UE =& UE
1] o9 A PDSCH U] o] H & Al8kal B8 of eF =4 T& YE W+
A B 7} PDCCHol X35 o] A5t} o & 59, 54 PDCCH7} Agl+=
RNTI(Radio Network Temporary Identity) 2 CRC "}2>7] (masking) ¥ ] 2131,
Bet= Al (el, Tk YA B Cob= A A A H (o, AE 55 Alol=
Wz 2], T AH 5)E o] &8 A& H = dlolE o w3k JH 7 54 DL
A9l E8l AEH vkl 7Hg gk UE A2l o] 7FA] a1 §l+= RNTI
AHE o] & }04 PDCCHE R U E ¥ 3}31, AglE= RNTIE 714] 3L 9l UEE
PDCCHE 4413}4L, =413 PDCCHS] A X E 53 Be} Coll 98 XA ¥ =
PDSCHE J kot
9] PDCCH7} Al o] & Aol A dEE 5 AT} UE 7] 3529 PDCCHEZ

LU E g 3lo], 221 9] PDCCHE A& 4= v 7] 24 0 & UEE A1 9]

PDCCH7} AEE = XS w2y W&o, v B gt} 85 DCI E9 <]
£ PDCCHE #}21¢] 21 2} 714 PDCCHE 5741 W 7-#] B8kl =

A& (B = 5 3 (decoding) o] EF L = ¢hS 43 gl

I 5% 3GPP LTE(-A) A 22 ®lo| A AF&5 = UL A B8 Q] 722 A&
el 3l o]t
e ]

R A B 9l b e Qlel| A Al o] < o 2t

E5&
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[60]

[61]

[62]

[63]
[64]

Holg g o= i-d 4= ). 3l B2= o] 2] PUCCH(physical uplink control
channel)”} UCI(uplink control information)S W2 7] 9] 38]], A7] Ao & & o]
st 9= 9t} 3l %= o] 2] PUSCH(physical uplink shared channel)”} A}-8 A}

dlol8 & 27] A3, 7] do|g g el &4 4= Ak UE7F & d =
& ol SC-FDMA 25 A 88tz 35, & WGk 542 F4]817] A&, &
Wk} Aol A = PUCCHS®} PUSCHE 5 Al ol 253t 5= T},

Aeke] A A B3 | Q] o] Xl = DC(Direct Current) F-1H53 & 7|2 0.2 A 2] 7}

=

W FnkEaEo] Aol o o2 g Hrt thA] e, ek A AE o] %9
FE BRI Ao FRkEaEo] AR H A Ao Y 1o dFe gt
DC kg3t 218 Eol] AR5 A 83l WA A = A 0 =, OFDM/SC-FDM
2% A7 o] gk Fula ARk W Bt A ol A NkE It 3k £ 2 WS ok

2] UEC] o gt PUCCH+= Y A B Aol A, A WkE3} Fab<pol| A 5 2}3) =
A E ol 45 RB Aol 3tgu], 447] RB ol €3k RBE-> 7 711 9] &34
Zkzy v kg a2 Al ekt o) of 2ho] ¢y = PUCCHE, PUCCHC]|
e RBA O] &% AANA Fuh &3 vt 23 sk, vk, 3
3ol Ag¥ A & Aol RB o] U FutSutE AR}, 34
33 ool #Aglo], & UES thdk PUCCHE ¢ A B3] Y RB ol
St E 12 59 PUCCHYF € UL A B X W 2+ &34 gl 712 RBE
S8 g, W A5 s A gk UEE 4% (higher) glo]o] A1 ® &2
g Al A (explicit) 2] =2 QFHE- 4] (implicit) W2 of] 2] & BSZH-E UCIQ] A=
218k PUCCH A1 & et k=1,

o] &toll M= A7 148 ¢helslE Houby o] Al ES o] F YEYAES
7|k o 2 A gttt 1L, o] 5] A Aol 5 TF U ES A A e
R 7EA o] Al o 2 A8 42 Qlu), Begh, v kS E vk o 2 Wik o
Ao Eo] A Hu}, 559 Wk k7| W9t E o UES} BS AFo] 9] &4l
o] & 5 = U RbE 3} g3l A A 7S skl y] Y ko] kg o]
Ao Eo] X 5= Q) AA AEo|A AL H = T3 UG E FollA]
LAY HA = Fuka v o] EAleE, A7) s LS AU H A= Fue
O] ol A E g o] Mo Eo] &4 5 Q)

<A-544 A g DL A B AE

]
= l(a)E ek, v Am-vto EL olF HE TJEH A, AR A
nfo] A2 A S| UE, 53] A FA 9w

At webA, HlolH, LI/L2 Ao 215, 57] Az B ﬂi‘— A=
Abalele A S §| Ak 3l A (Inter-Cell
Interference Cancellation, ICIC) B9F2 A| JF, F3pap T/o = 71 =] Q] of A
A 9= A}, Hol A, vho] AR -UEZF AZE M4 0 2 KB W § ¥ ofof &t
ool ear 7 gkttt o] A9, 1H & 83k 7Hel AHaggressor) v Wl AL
A& v A2 BS) 7} T

u:E
o
o v
-1 o
i
2or
(=S
g
T
u:i
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[65] A7 A4S sk wj a2 Aol BSE F-4 89 o] ABS(Almost Blank
Subframe) =--> MBSFN(Multimedia Broadcast over Single Frequency Network)
A B Q)8 A-E A A (cell-specific) O & S8 5= it} o] ¢ 7ko] A
EAA R FAdF o] 7hel] Al =2 18] o] DL dE o] Al ofy] = A HZH ¢
X B A E(subset) & -5 A4 4 A Sk DL A B3 8| ) A E(cell-specific restricted DL
subframe set, CSRSS)&} & 3} 31, CSRSS9l| €8} += DL 4] H.32 & & CSRS&}F
A alo] 2 a9 A Ao &S A gtk CSRSE 574 DL A& A9 8lal+
HEY DLAIS 7 ASH A @GS A (S, DL AF Aol Aghd, 52
DL 7}4] o] A 3k5) A B3 g ol (Subframe, SF)2 Y EF AT}, CSRS+= &1y o] A
A ZH QA E 5o, 4 -] Tl 9d) Woll A ek HElS 2 gk
T At} vl 22 A o] BST= CSRSS -4 (configuration)( ¢ & &1, 400 E
HEM) S W& Y15 58l vpo] A= Ao BSollAl &L, nfo] A5 A9
BSY= CSRSS T4 S o] &3] nfo]| A 2-UEE ~27|=9 & 5= Ut} o & B9,
nlo] 4 2-UEY CSRSS 77+ ot ut ~A|=d = &= 9t} = nlo] 2 &2 -UEE
CSRSSS} F2 AJ7ke] A E o] ~AZYH oM 7Ho] AL AT
npo]l 7 =& Ale] BSREE-E S 4= i

[66] CSRS+ PDSCH7} §1+ ABS®}, PMCH(Physical Multicast Channel) 2 PDSCH”}
91+ MBSFN 4] B2 Q)& o] &3lo] 44 4= 9l om, ABS2} MBSFN
24 132 ¢ ©] o] 4 = PCFICH, PDCCH, PHICH7} A&/ 415 &= 9t} 18]},
ABSE o] &-3}o] CSRSZ 4 8F+= 74 $-, ABS®ll = PDSCH7| §17] wj ol 7] 3
4l o] PDSCHYI| “F+= 1kl o] $kshd = A=, ABSS] PDSCH 9 &¢Il CRS(cell
specific reference signal, CRS)T EZ g% 22 JH4] ¢kglol| ¢k 7} 21t} MBSFEN
By ]S o]galo] A3 DL A H X AlES A3l 7 -F-, MBSEN
A B )] PDSCH % ol = CRS7}F A 5/414d 4= glorm = 7HA ¢hs)o
FI7F obd g2 1o, MBSEN A H 2 g Q18- 54 A kx5t
T (configuration) ¥ 2. 22 CSRS 2] X+ A H 3 ¢ Q1 &S MBSFN
MBI R A3 7] = of {rk whebA, CSRS+= T 9] Al kxS
o] &3}o], Y| E Y 2] Asto| wle} ABSS MBSEN A H. 3 ]| 918 Z§}a}o],
shabE = Qv 9] A kx5S BS9 UE Alo] o] EAlol] A A<l Jets
gt stk A Al s ] A5 nAslr] &) Aok,

[67] W =3 1. 3% 2 HARQ(Hybrid Automatic Retransmit reQuest) A| 4 (timing)

[68] UE7} BS®= <53} dlo] ] o] t) g ACK/NACK 4 1 7} 4}7] UE| Al 4 &3}
AEH7] 91814 = *47] ACK/NACK 4 H.E Y= PHICH, <, 339 A
HARQ®| A1 =7} W g 5 ofof gk}, FDDQ] 74 §-, vlo] A% BS7)
nho] A 2-UER 53k PHICH®] A2 =& H43}7] $13}o], PHICHS]
AEF7]( 2 E91, 8ms) @Y = CSRS7| &t H v}, TDD9] 7 -$-, TDD DL-UL
/ol wh-g} PHICH A 557717} v} 2 7] W&o CSRS7} DL-UL -/ ol u}e} th&
T2 dgd 5 ok

do

i
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[69]
[70]

[71]
[72]

[73]
[74]

[75]

[76]

[77]

W =71 2. PBCH(Physical Broadcast Channel) 2 -&7]4] % (Synchronization Signal)

PBCH+= PHICH +-/ ™ DL t}] & 3% (bandwidth), A] 2= 3Z & <1 H 5 of ) gk
JHE &t 55, PBCHE UE7F BSO W E ¢l Al 7] 345 87] 93]
A2l AW Z &1}, PSS(Primary Synchronization Signal) @} SSS(Secondary
Synchronization Signal)< =3}~/ A| F A} 9] & 7] 2 A [D(identity)l] tf] $
415 2}, webA], PBCH 2 PSS/SSS+= UEZ} BSS}F B418H7] 9] &

BretFE AE st feE Aoy, ol 415 ] &2 =7 (drop)H A
% Zlo] £} PBCHS} PSS/SSST A B2 2| #0 & A H 3 | < #5090 A
S/ E 7] W], A BT ) #0 2 A B Q) #55 CSRSSE A4 ¥ X
Zlo] &1,

W=7 3 A28 AH oA A]

SIB1(System Information Block Type 1)< T}& SIBE 9] A 7F &=
ﬂ]ﬁ‘]—%qy_ U]—O]-L%fﬂ— EXJ H]O] H] /\%Eﬂoﬂ X—]ESLU]—JJE]?JX]%,\{]‘—
83 vl HES Y20}, 5, SIB1<> PBCH= UE7| BSS| HE %
058 571 e W AN G2nw SBIe] A%S =3 A 2 o)
<}, SIB1(System Information Block Type 1) A MG S b= Al 2y gle
A Eifiﬂ%] #50l <3 PDSCHOI A A&/ v, whehA], SIB12] A o]
TAREE A EE 2t A aﬂou H H ST 2] @) #5+= CSRSS= A4 ¥ 4]
&= Alo] Fh

W= 4. 9 o] 7 H A A

BS+= =2 UEd A #lo] & H A A& A Ea}o] 4}7] UEE # o] 4 gkt
A7) o] WA A& FAlg UEE Q1A 78, HE A AXSY T S8l 7]
B89] HIE9] =19k 54l ‘—'ﬂﬂe AR g, w o] H A X = A B Q) #90] A
AE/5721 % = PDSCH, 52 A B3 8 ¢ #4 2 #90| A A E&/541 ¥ = PDSCH,
2 Hﬂiaﬂ?; #0, #4, #5, #9°)| A A%/ 21 ¥ = PDSCHOI 9 A 8} 1L =2, | o] &
A A o] A Eo] - d o] 2] gk A Eiﬂﬂ A E2 CSRSSHE A5 A gh= 3lo]
s

Aol A Arg st Aok 164 45 a1 ehd, FDDE| 74 -F-, CSRSS F &1 9]
F7) = 4070 9] MEZH QO = o] Fo] Xtk 3GPP LTE(-A)ll A, 171 €]

MBI o] ImsY S 71k, CSRSS 2] 2 40ms W9 = H 8l gA et
011“4—.

E 62 A5 Ag DL A HE Q) AN EE o]&sto] A7 = 8| &=
WS oA g 53], = 6 Wl A= Ao] 7Fs)) Alo]aL, mpo] A E o] 33
A ) Z 7 gk ol =, 78l Al Wi A2 A o] BS7F AIXE | QL 1k4] Al A
= AHEsto] 9]8) Ao UE(E)el 7] 7Hel] Ao] m x|+ 1+ ¢+8)sh=
= oA gk slojrt.

% 62 3% 3}, CSRSS7F ABS(almost blank subframe) S = A 4] ¢l A] H.5Z 2| ¢
62 T = 45 Vel vfo] A 2 BSE vlol A2 Ale] A Ao

1

r\r OP

82 2
»

mrﬁé

B

+
ro
!
$



14

WO 2012/128543 PCT/KR2012/002004
$ X3k UE(E)oll ek A/sl ek A A 35 B o] #2 /0= #69])
sl o 24 nlol A= Aol A Aol $1X]3k 7] UE(E)oN Al 14l o] ¢hshd
ANZE ATk 5= 9k,

[78]

[79]

[80]

[81]

FDD9] 79, HARQ Al A 7} 7] A3 9] F7]& 318 8}o] A3k DL A] 2. H <

A E 3] o] 40ms Y & & A ¥t} TDDol| A CSRSS+= FDDol| A ¢F = th 24
st E vl TDDE] -9, CSRSS ¥ ¥l o] TDD DL-UL 1-A ol ulg} v} & F71=
71251 A H ) o) & S0, TDDE] 4 -, CSRSS 5717} v} 7o) A& d 4=

A

3£ 3

[Table 3]

DL-UL DL-to-UL Subframe number Restricted

configuration [Switch-point | (1 2 [3 [4 |5 |6 |7 |8 |9 |[subframe set
periodicity pattern

0 Sms D |S |U|{U [U|D|S |U U |U [70ms

1 Sms D |S |U{U DD |S |U|U |D [20ms

2 Sms D |S|UDI DD |UID|D

3 10ms D |S |U{U|{U|D|D |D D |D

4 10ms D |S|U{U DD |D|D D |D

5 10ms D|S|UDID|DD|D |D|D|D

6 Sms D |S |U|{U [{U|D|S |U|U |D [60ms

A3 A ek DL A B Q] M E= A-E5A 4 (cell-specific) 0.2 & & o, &
BS(o] & S0], 2 19 BS B)7} dld A B2 A H A EA VDL A4S
shdal A, A BS(el B £, & 19] BS Ay} 8l g A9 A HA| Eof
DL A& 52 DL W& 92 A ghsir},

3, 3 12 %33 A28, 3GPP LTE(-A) A 2281 & thF8l DL-UL 742
gelstar vk, e, AR 7kA o] gl o] F 4l 3EE2, ¢ BSO] DL/UL®] E}

o]

=

A

r\r

BS2] UL/DLO| 23] 1S W= A& 3393817 ¢35, &L U ES A &35
A ¢kar ot T

BSE0] A& t}2 DL-UL 7AS 2= A4S 883}
HES Aol 43k BSE©] 52U DL-UL 744 < 2t 4 5, DL DL A}o] 9] 1H4]
W/ = ULY UL AFol ] 7R vhol 8| | E9] Aol A8t 2 =, DL¥} DL
A}o] o] 1A W/m= ULT UL Alo] 9] ZHA] Al A dhebuto] @ Felvh m1eu)
%A% DL-UL 742 A3l =5 A C’#H ™, ZF A o] UL E 3 ¥ (traffic) ¥} DL

E g dkg st TDDO] v 43k DL-UL 4= AF&3A] 53k7] Wil 47|
thFgk DL-UL 74 9 3l 2] A %% Wak oy e}, A A g A 5HE
of7] ke, whabA, Al %M%U BEA TGS sk, 7 Aol =2 A el
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[82]

[83]

[84]

[85]
[86]

A48 48 9= o] F 9] Ao A A= v TDD DL-UL 1-4 ©] 3] &4 += A o]
I i) =

%72 A2 Y2 TDD DL-UL 74 & 2= A5 Alo] 9] 4] ol & el
Zolt}, 53], &£ 78 BS A7} DL A] 7Fo] a1, BS B7} UL A7+ wfj o] 7HA] Abs3S
ANAI gk 1o B A, & T(a)= o] F U E A wj a2 A3 nfo] A= Aol A&
U2 TDD DL-UL 73S 712 w 2] AZF 314 o & Yebd Aolal, = 7(b)e
T UES Ao A vl A2 AEo] A= 42 TDD DL-UL 74 & 714 wje] A7k
4 ol & Ve Aot o] 3, 913 BSE 2] DL A7+ UL A 7Fo] H %] &=
A 13T ) 9] 25 (collision) A H3E | ¢l o] &} A gk},

5 7(a) =2 E 7(b)E 2354, BS A2 DL A& ®o] A Bell ¢ % gk UE27} BS
B2 A&3l UL A& @0 4 1H4< 51, BSBE 7] UL 2 & @F AU &
FAISE = gl A ok E8], T2 BSY DL AISZE & Hon 517
wji-oll Wl =% BSS] DL Al += 15 BS9| Aol & 143 v & 7Fs4d o]
Ao} w752 BSSF 7] w2 BSell 14 3k Bl BS AFol 2] AR & w2
BS<} 471 vl A= BSell 914 sk, BF BSOll 14 € UE Atol o] A7} 71 7h-& 75
}6]’7] Uﬂﬂi BSQ] DL /L]i-_oﬂ 9]2‘;]_ 7]_/\4 o] ﬂ;lﬂ 7(]-,9_‘?51- 2= 911“4_ 1417]- 7]_/\42
BS9} BS Afo] = BS% UE Aol ol A vk kA 8}= 31 o] o] e}, UEE Alolol 2
HEAS T, I 7(a) =2 = 7(b)E #2381, BS Al A A H UEIS %7] UEL
o173 A BS Boll 9144 UE27} A58+ UL A& 5 Q13Fo] 7H4] & whA
w1, o] & Q13lo] UE1¢] BS AR=F-H DL 2 & & At = FAl84A] Kol
Fgho] WAy sk 4= 9l o]} 7+ 7+ -2 BS A7} UL A]7Fo] 31 BS B7} DL
Al Iﬂ10ﬂ LI ] A R ) =

¢14 BS=©°] A= t}& TDD DL-UL 7= A8 o] A al+= 114 &
}7] ‘,4 o}oq 017\1 /Htﬂ'cﬂ- xﬂ E ;G x4 ;q] 6} DL )\1 H 3 gﬂ o] /q] (

T At} A% ¢k CSRSS+= 1% BSE©| ¢ DL-UL 74 ¥

Z1 o 2 A, CSRSSE ©o]-&3lH, 9] A°] DL Al &+ Efi% T Ut o &
7(a) B & 7(b)Z FHZ 5, CSRSS7| e 5, ABS =2 MBSEN
Bzl 8 38l A B e 9lol A BS A7} DL AUz O AFsHA] FAY
& HEg o ALy, A7) DL A1 S @0 ald A H g o AEy =
UE29] UL A1 & @] 7] %] = 74 0] ekste 5= dvk 21, CSRSS7F
sty Tl e} &, BS Boll 14 ¥ UE27}F 53k UL Al & ®°] BS Acll 244
UE19¢] 57413} DL 21 & @9 17‘4—5 Hid o] $rshy] 7] = o] Hrh. whetA, 714l
Al o] UE €& UE 250l 98] 55+ UL AlZ7) 98 Ao DL Al 1) X+
A& dsl/A A7) gk deko] 84 H

<UE-5A/UE-T13#-574 A g DL A B2 <] Al E

UEE Aol 9] 7Hd 2 UE7F A A Aol A& & A5 F2 A3 wio
7@56} A EA A A s DL A B ) A E(CSRSS)&F 7ho] 718 4] UE7}

Foh= UL Al o3k 7H4 o] 9l A H e 9l (S)0ll A ¥ &) o] BS7H 37

ol

po i

lﬂ

L2 W ooft 2

%im\ﬂ{ﬂmﬁ’i‘é
K
-,

o
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[87]
[88]

[89]

[90]

[91]

[92]

J 8 2] UE(E)N Al DL A& Al
kA, DL A 2] & 7H A5 Fo|wA, Al A7 ol $12] g UES| DL 2
BoaF7] fgk 7 He] dasin, o] 9 2 TAIK S sl A8y §she], &
& UE-54 52 UE-T1%-54 Al ¢ DL Al L3¢ <
A E (UE-specific/UE-group-specific restricted DL subframe set, USRSS) &
Al Fgkeh. USRSS# A A Aol 91| ¢k UE =2 UE-1%°] 15 UE =+
UB-2 5l 99 45 = UL A 8.2 9lako] whiz 7h4le] ghatel Abgd 4
oJ s}, A o] W& §138to], UE 5& UE-ZLHS UER F 3 3fo] AW s,

o] 52] 4216 A "UE" & "UE-Z1 5" 0. np, 1 uhg o] A1) of S0
ulz7EA] o] HEAl © 2 A g = 9l

g ol A AQHE = USRSS+= =8l 54 1 /5= 54 28 2+

B 5% 1: BSt= USRSS 77k 52t 33 UE(E) ol Al 71 = o] oF 8 PDCCH
PDSCHE 74 (&2 &3 =2 A&k~ &+

USRSS 1°7F, 55, USRSS = A | A H Q] oA = ol F UEE A $
RA-RNTI(Random Access RNTI), C-RNTI(Cell RNTI), SPS C-RNTI(Semi-Persistent
Scheduling RNTI), ¢! A] (temporary) C-RNTI, TPC-PUCCH-RNTI(Transmit Power
Control PUCCH RNTI) =& TPC-PUSCH-RNTI(Transmit Power Control PUSCH
RNTDE v}2=%] H PDCCHE 755 4] ¢& 5 Ut}

W 5% 2: BST USRSS 77+ 52t 3| & UE(E) ol 7l A& 5 of of & PHICHZ
TA(EL AE)shA] =

UEZ} PUSCHE nW A A B3| Q1o A &3k, §14) 74| ¢] 3GPP LTE(-A)
A 2=§12 FDDO] 7 9-, BS1= n+d M A A BT Q) el 4] 7] PUSCHel o &F
PHICHE &3} % g4 38kal 9l on, TDD2| 74 -, TDD DL-UL -4 ¢l uhe}
nkpren A A B2 2 9l el A 471 PUSCHeN o ¢+ PHICHE 63t %= 5
T8kl At o2 50, kements Hhr 3 #o] Aol H

k4
[Table 4]
TDD UL-DL UL subframe number n
configuration 0 1 o) 3 4 5 6 7 8 9
0 4 7 6 4 7 6
1 4 6 4 6
2 6 6
3 6 6 6
4 6 6
5 6
6 4 6 6 4 7
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[93]

[94]

[95]

[96]

[97]

[98]

[99]

¥ 40014 Z+ DL-UL 748 2 UL A B X g d el g2 A7) Kpmen©ll

Az A-E4 A gk DL A HZH Q) A E(CSRSS)oll #gh Al oFx 12
PHICH®] &) A =7 BAE 4 =S, PHICH A EA| 4ol 3 &3l
A B Q1(E)S CSRSSoll A v A3} 7] 9] 3f) A<t Zlo]vt. =, CSRSSel| #3h
AleFz11 10 o3k, CSRSS7F 3= v et &l 3 4 W UE(E)< ¢ ¢k PHICH
KA BaE 4= Q)

Zref ), Bl ol A = PHICHZE 5/ 4l B o] oF & A 152 & 9] o] USRSSY|
235} 7S ) A BT Qo A = PHICHY | A<5/5A15 A =t} o] & S0,
T 7(a) =& K 7(b)E F23, BS AT UE29] UL Al 3ol o &k & 714 o
Ao = A B3 g o) (5)S USRSSH A A &}a1, A7) UE29] UL Al 3ol &
& W= UELl o] & A1 5= vk A7) BS Aw 7] USRSS= A4 ¥
A B I Q(E)o A= A7) UELS 938 PHICHE %81+ 2kom, A7) UELS
AF7] USRSSE A A ¥ A B 3 g ol (5)ol| A = PHICHO| 7 &/9741S 4283}
%=

BS7FUE(E)< 93l USRSSE &3, 471 BS+= RRC(Radio Resource
Control) ¥} &2} 1§ =& PDCCH W DCI 5 43 B EZ A}&3}o], USRSSY]
& Gale= A 1 9l (E)oll A = PDCCH XU B 8-S 48814 271} PHICH
5355 oA FEs ald UEE)N A AA e = vt 7] BS+= 8llg
UE(E)° Al USRSS9] A1 % A& o 2l om, 7744 .+ USRSS 7 & ¢
F7)e s F sl A HZE A E Foll A USRSSE A1 8F= A H X 9] 9%
el = 1 ERNS 23818k 5= 9lt), o] 8F, USRSSE A3t Al B g9l & &3
UE-E4 A gk A B 3 g QI(UE-Specific Restricted Subframe, USRS)&} 3L 4 gl
o B 50, 5 E+= 3% 62 H|EHo] USRSS I &l 5=7] W] USRS Y 2=
e 7] § 8l AReE 5= ATk

%5

[Table 5]

=
=

Subframe |0 (1 (2 (3 |4 |5 |6 |7 |8 (9 [10(11|12|13|14|15|16 |17 (18|19

Number

USRS 01010 (1 (0 0O [0 ]0 (010 |0 |0 ({0 OO0 |0 |0 |00

allocation

)
[Table 6]

Collision Subframe Number 3 13

USRS allocation 1 0

3% 59} 3% 69 4], USRSS7} 20ms Bl 0 &2 ey 51, A B T 7<) #3 2 #]30]
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[100]

[101]

[102]

SE AlHazg Qo] ar B e Q) #371 USRS A Hrta 7Y H ), 3% 59 3%
6ol A 1o 2 A N Eo -g3l= A& USRSO|H, 0o A H
H] Eof] tf &3} A HZ#H 912 g% (normal) A H 3¢l o]t} o] of REti =, '1'0]
A Bz Qs e AL, 00 USRSE WERl = 2l o= A ojd 1= Qi
3 5+ USRSS Q| #|® F=7] 0 8| Fafi= BE A BT A5 AU A= -5+

N

_
=

2070 2] W Ee& 28k W EflE 0]8-39], USRSS ¥ W USRSS] 9147}
Ald s = S oA g 2ol 3 6+ USRSS I H W] 1L
MBI E] obd FE AR J(E)l dHd = tgsk= HEE S
E o8z H EYS o]8-8F] USRSS ¥ & 1] USRS S| HX|7F Al 1 & 5=
WS AR Aoln 555 5k 62 WY o] 9] o] vhE WHH S % USRS
AA7F Az d g E =5 Qv o] & &9, UE= 7] UEZH 5144 BSS| TDD
DL-UL 74 &3 1o 2 2 USRSS # & F7]0l] t]-§3t= A n s &
DL A B dE% ¢ 5= 9lvh whela], BS+= USRSS ¥ &l 527] U DL
MBzgdad dide gt HEER 3 d I ERS o] &ato] oW

A B Q) o] USRSSIA| & UE Al A1 98 e 1= Q.

g o] A} USRSH: UE 52 UE-T1i 544 02 AR Q4 AEoA
A Z kg wheke] B4l | A0 A E = AR R S e A BT o] B
E4 UEY] g USRS7} 2 A 8+ ¢lv}h. 5 A B 9o] & USRS7I 2 &
RO, TE AREHAE F dFd A UEZF A (1S B e vE o5
Az Qe A= ek A : )
b= 25 A B ) Q) vhS USRS = A 4 3lo] 27 UES Al Alz1d st

(@)
T

r
o
§=
ol
v
L
o
w2
ol
0
N
c
o
N
)
o
e
N

2 TEARZY A
EA8, 7] BSE 7] o
USRSZA] AA3}a1, o] & A

%= 82 UE-54 4] A|¢k DL A 2328 Al E(USRSS)E o] -&38fo] ALt 74

S sk WS oAU 539, I 82 E7(a) E= E7(b)8 BSATEE 12
TDD DL-UL 4] #29]] w}a} a1 e 9)e A 8kar, BS B7F 3% 19] TDD
DL-UL 4 #1°] whe} -4 29918 7743 gttt 7 gkt o] 4 -9-, USRSS

KN

Sj &l $7]& 20metal o}i’ g HE 7] I A Bz & 055 19744
WS E F-ol 3k, A BT 89 #3, #8, #13, #18¢ 4] BS BSF BS A7} A] & i
Fo HA ZA W5 XS s = Q)
8 FxshH, A BT S #3, 48, #13, #1801]7\1 BS A¥ DLZ % 2}&}1} BS
BT ULE &2l =, BS Boll 2138 B4l A1 227} A& = = A Bol| ¢ x|k
UE(£)9l] 9]¢k UL "<&l o3l BS Adll 9] &l 4l Al n]2=7} A 35 = 4 Aol
Ak UE(E)NAl A E3 = DL A Eo] -8 w3 4= At BSAT A A9
UE(E)°] A Bl 28l sk 1H4] & W A B Q-8 USRSE X ¢38l=
USRSSZ %“4 6W 2F7] USRSSOl gk A A B2 8 d UE(E) Al A5

AT} o = ,BS A= % 59] A AJof|of) whe} 3 79} o] AAHH N EWNS FF

juy)
ol

[e)

O
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[103]

[104]

[105]

[106]

[107]

[108]

UE(E)ONA AE8t7, 55 62] AA]elol upe} 37 83} o] A nEY
3 UE(E) oAl AEg 5= At
357

[Table 7]

o

Subframe |0 (1 (2 (3 |4 |5 |6 |7 |8 (9 [10(11|12|13|14|15|16 |17 (18|19

Number

USRS O 00 (10010100010 (|00]0]0 (010 (1]0
allocation
3 8
[Table 8]
Collision Subframe Number 3 8 13 18
USRS allocation 1 0 0 1
F 72 F8NA 1S Al JH T elo] USRS S el 0L & &
A H ]| Qo] USRS7F ol A A Bz Q)& el

thnk, 37 87} 72o] USRSS T A HE 53k 4%, BS Aol A4 € UE(E)<>
BS B7} ] W TDD DL-UL 7-4-& zE+=%] 2-7] o] 8] -2 2 BS A+ BS B9 TDD
DL-UL Aol #a An & 5 qusgde) A AN L g £2 37/
3 UE(E) N Al AE3F= A o] £,

33 UES 918k PHICH H &A1 5] o] USRSS 733} 4 *] =34 PHICH= 37|
PHICH A EA| A th& 0 2 0] &7}5 3¢ DL A L g Aol A HE/4204 5= Sl
& £, X () & X 7(b)E Fxahd, U4l DL A B3 #9)(%, CSRSS
5 USRSS= A H A &2 A B3z ]l)o] 7] ©]-8 7@ DL A B3z ¢l o]
2 4= 9lal, CSRSSO A += PHICH Z<%0] 3-8 % 2 22 CSRSSe €31 DL
A B 8 E 5 PHICH A1 o] f-1.¥ DL A B3 g Q) o] *J7] o] &7}5<k DL
ABzHQlo] H ¢k vk S| Y UEZ} o] & 716 ¢ DL A B9 A7) sl &
UE”7} A3k PUSCHOI t) g PHICH A] A ol] &) 3&}+= DL A B X ¢ 0] 3o
= Ax AADLAHIHQC AoR =AY d|d UEZ A &8l vh&
PUSCH?¢I| t gk PHICH A] Fol] 3 &3l 44 DL A W2 Q1] sl o=,
E-A] 4 (implicit) &= A 8] A 5~ 21t} %=+, RRC(Radio Resource Control)
e B %2 PDCCHO| DCI EM-& o] &-3}o], BS7} 919] 2] ©]-&7}5 ¢k DL
A H T AL S UE Al "8 A A (explicit) & 52 A A 8F =52 Q). o] 9] of| ;&
thekal 71 ol o8 A e A o] & 715 g DL A B3 g9l o] X ulrg o] USRSS 2}
A ALE-E S AT

s, 54 UE] th&k PHICH #5415 o] 47] UEE % §F USRSS 71+
Z&3}o] PHICH AFo] =354 45, 47| =34% PHICH} Y2+ ACK/NACK
AW Z o]-&7}5 3 DL A B3 e 91 ] PHICH A} ol A T2l Z5317] ¢ &,

N
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[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

BS7} A8t = Q1= 9] 7] W) (piggyback) 7| HES o A& th-&-3 21}, o] &},
PHICH <A 74 ©] USRSS 11+ S 3lo] e AE A Aol A=

=R E A7), vhE o] 87153 DL A B 9ol A5 = 54 UEd o)
PHICHZ ¥] 7] 9 PHICH®} 3L 4 -t}

(1) BS+= 97| M &}= PHICH®] 1 %A@ 2= ¢l € 2& RRC 1| B 24
UE Al &8 & = vt UEE BSH-H 57418k RRC I} 1| E & o] &3}, 47|
UEE $1¢F PHICH 13 2 A0 A P2 Q25 ¢k 5= 9l o, 3 PHICH Z1%
D AW AAAE o] &3], DL A HZ#H Sl A 3] 7] PHICHSE A& (52

(2) 3l UEE 9 ¢k USRSS +7Fell A, 878 2] MU-MIMO(Multiple User Multiple
Input Multiple Output)S A ¥ A &A1, SU-MIMO (Single User MIMO) ]l ] gk
2 A (rank) 7} 8H.U} 2t o, BST A} e A A9 &2 # A PRB(physical
resource block) 91 9] 222 %] 8} H A 77| USRSS -f-7Fol| A <534 K¢k
PHICH, <, 9] 7| "] PHICHE ‘7] UEC Al #&& 5= At}

PHICH 7} ¢] 1. DL A 32| o] A PHICH A1 919) 2= A3 (nerowppyyey,
nseqPHICH)oﬂ 9] 3l 2]'H H T}, nerewepyep= PHICH Z15F HEE W ERY a1, 0%
PHICH Z155 ol 4 ] 25l Al ¢ 2 Qle =5 vhEf eIt

PHICH <& A 4] ol] 7] ©. 72 %<6 ¥ = PHICH®] PHICH ~15% 3 A| {2~

Qe 223z o} o] 344 % o] Gako] A H Ak

b 1
group lowest  index group graup
HPHICH o (IPRB_RA T HDMRS ) mOd NPHICH T IPHICHNPHICH

seq . lowest _1ndex Eroup J FPHICH
Bemrenr — d_l PRB_RA I N Sty [+ Py )mod 2N

I=8h2] 19o]| A, Nereng <= PHICH W Z(modulation)®l] AF-& % = &4} <12}
17)(spreading factor size)& L} E} Wl T}, Towestindex, o 7= PUSCH A <55 9 ¢k 714
w2 PRB Q1 9 A~ & L ET NgroupPHICH% PHICH 1% 9] 7|5+ Yt Ipmicn
=, 3% 19] TDD DL-UL 4 #02] A 232 & 9] #4 == #90l| A <5 PUSCHY|
el A= 1011, 21 o] ol = 00] Hrt

= 2(3-)01] L:»}\] = FDD X ¢ Cx):]z o] 7 *Cl)‘, PHICH 19| 75~ NgmupPHICH% e
AHEZ G Aol DA s} sfrfe] A Bl A PHICH 1% 2 /4% 4~8H4)
27 Fo| 3t

s
T4 2

NEm (N . (N v/ 8)-‘ for normal cyclic prefix
e 2-|N N2 /8 for extended cyclic prefix
g RB /

o] 714, Ne{1/6, 172, 1,2} 5= ¢ dlo]ofol] o] 3 A 55 3L, NPl = 313 & =1
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[120]

[121]

[122]
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o) & 2] RB(resource block) 7l|4~& Y EFA T}, PHICH 2155 19 2 perowpy oo
0+F-¢ NeroUP e~ 17} 2] $h& Zb=
T 2(b)ell =AI € TDD Z & 9) 9] 7%, PHICH 135 ¢ 7| 5+= 3l & =

Apsa i gebd 5 9

= -
,m; + Newwepe O % 0] T, 3 9= mE

Yepd,
3£ 9

[Table 9]

TDD UL-DL Subframe number i

configuration 0 1 o) 3 4 5 6 7 8 9
0 2 1 - - - 2 1 - - -
1 0 1 - - 1 0 1 - - 1
2 0 0 - 1 0 0 0 - 1 0
3 1 0 - - - 0 0 0 1 1
4 0 0 - - 0 0 0 0 1 1
5 0 0 - 0 |0 0 0 0 1 0
6 1 1 - - - 1 1 - - 1

PHICH A}-91-& zk= A B 32 g <) 1] PHICH 1% ©1 9 & perowy,on 2 05 E m;
* Neroppey- 177]’X] /] %}C% ;l' =

¥ 10 ‘)r:-‘jj]')\] 12] 7\]%/\ O]Ej}—/: nseqPHICHﬂ’ @ﬂ'}ﬂ.’ }\]%i [w(@) - -

. W(NPHICH

w119 BT BA S e,
3t 10

[Table 10]

Sequence index Orthogonal sequence
Normal cyclic prefixNPHCH  |Extended cyclic prefixN
g=4 PHICH 7

0 [+1 +1 +1 +1] [+1 +1]

1 [+1 -1 +1 -1] [+1-1]

2 [+1 +1-1-1] [+ +]]

3 [+1-1-1-1] [+] -]

4 [+ + + il -

5 [+ 5+ -4l :

6 [+ + - 41 :

7 [+ 5 -+l :
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[123] 32 191 A, npyes=, ol 2 £°1, UL DCI 22 285= 71 & 9] PDCCHe|
¥ 3, DMRSS AFo] ¥ A2 E gro mne) %},
[124] 5 112 npyes9 DMRS B 0] 913 Abo] 28] 4 & ghe] §15.2 o A] atu),
[125] * 11
[Table 11]
Cyclic Shift for DMRS Field in PDCCH with UL DCI format NpMRS
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7

[126] 3] 719 PHICH+=, UL 22 E -8 DCI 3" (0] 3}, UL DCI 3= ")l 3E3k5

DMRS(Demodulation Reference Signal) H| E(ol] & &9¢], 30| E)& o] 8-3}¢], dl|F
o] 87153 DL M HZ e ol e 52 PHICHS Al 548 F4 841 A
47] 8 01875 e DL Al 1.zl o A BSE R T UER d5E 5 dth

=, BSt 97]® PHICH”} 3| & DL A B3z gl ol A 12 E 1 of oF & v} &
PHICHE ¥ &34 25 31 npyrs= I 7] PHICHE 9 3 npyre A 319
UEd Al Al 19 5 & = Qi)

[127] £2 o] 8753 DL A H X g oA 51| 7] PHICHS] PHICH A}l ©] t}& UE
=2 3|3 UEE 93 2 PHICH A3 S5 9 A G5, Mo delv g n
srss/F = E T AT ngrest= npyvrs2F A == BS7F UEC Al Al 22 ¥ 8+
O 2 A, ngres ™= USRSSE] 740 A B¢} 317 UEO Al dEH Avt & HE=
UE Al Al &2 <= At} UES 13- USRSS7} 74 51, 4}7] UEE= USRSSOll A
FAI8HA] B8k PHICHE U 0] 87158 DL A B2 | o] A ngpes S ©]-8-314]
AZ/7418E Ao o & 91, 47] o] & 7163 DL A Bz a9l el A, 5] 7]
PHICH®] 15 H A @ 2= Qe 2~ vh3- 9] poka) o] et A4 2 AAE
A

[128] =743

ngmup o (Iﬁowesr_mde‘x

Zroup group
PHICH — PRB _RA + nDMRS + nSRSS’ ) mOd NPHICH + IPHICHNPHICH

seq o lowest index group J PHICH
B orren = (\_1 PRB_RA [ Norts |+ Prymy + Pgrgg ) Mod 2N
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[129]

[130]

[131]

[132]

[133]

) 301 A, nu A9 T 12| Tkl B 52 814 39 shebo) B 5 o)
TG 0] & 2T gz, o8 F0), 03 F9} o] el 5 v

hyA

2
o

[Table 12]

USRSS configuration Ngrss

Not configured 0

Configured 1

3 =" ACK/NACK H X7 b2 A5 A4S 2E= ACK/NACK 4 X9}
By o] AEH = AL 7o) k9
ACK/NACK(ACKnowledgement/Negative ACK) HEH 7|HE& A s+
Lgolt), ok A ek 1) 7] PHICH A <50l 33k 2 A] of| &2 USRSSOl A
gty PHICHS] ACK/NACK g W&, 89 UE =2 t}-2 UE°] st &
PUSCH A 4ol U] ACK/NACK A B2 U} Z3= PHICH®}+=, t}2 PHICH Aol A
Fott), o9} &, = 98 2381, USRSSOl A =34 PHICHS] ACK/NACK

A E(X)ﬂ &3 UE7} A58k o2 PUSCHOl o 8k ACK/NACK 4 1.(Y)9}
HEHH a1, 7] HEY H ACK/NACK 4 E(Z)ﬂ Mﬂ t} = pUSCHO] o) 3F
ACK/NACK <A # o] & PHICH Aol A A g/=21E 4= v}, s ol
k-2 =] AND ‘& 2F(logical AND operation)<- /] v sk, HEH ¥ += ACK/NACK
A X = H E ©h9 o] AND Alo] EE o] &5} F-a sHencode) s 4+ AT .

L 8% &8k, A7) USRSS S thdo] ¥+= UE, o & 59, & 7(a) = =
7(b)2] UE17} %3 PUSCH Ut 3k ACK/NACK A H.9] H5A] 7 o] A H g o]

#3 = #8921 749~ BS A+ “J7] ACK/NACK 4 H & U Z+= PHICHE 3|9
AN Ao A AE38tA] &at, A48k PHICH 3] 719 2 A] o] (1) WA (3) 5 °] =
afufol] whet, o &-9] o] 8715 ¢ DL A] B3z e 9l el A th2 PHICHS} 5 H %] Q]
PHICH ol A A3l A Y <& v} ACK/NACK A H o} W& 3}o] 2l PHICH
Aol A ALEtt. AF7) UELS USRSS A A B E 24181 o], A7) UEL®] tf g
EA DL AEo] 4uZH < #3 2 #80 4 AgkE AAL ¢k S Qlr), whalA,
7] UE1< 7] USRSS /3 4 H.of| upe}, A H 52 & Q) #39} #8¢] A += PHICH®]
AEE A EshA &5 5 Atk A4l A7) UELS USRSE A AMEZH Q] #3
Z 0 4871 ol EA DL A HZH Qo)A AHZH Q] #3 T2 #80]| A Al glojof
?‘SEI- HICH*E‘ 74 = E 0 /*/\] ‘61— 9\)\

USRSS9] t)’d UE7} o}l 7 9-, BS9} UET %1% S USRSSol 338k i 1brg o]
Ao EE& A &3] & 7 ATt o E , % 7(a) == & 7(b)9] UEOTE S&
ABEZHQAA Q1 AR 1S 7H W] ek =thal 7HA 8k, BS AT
UEO°] t] 3 PHICHE A B3 2| 9] #3 2 #80)| A =531 #] kot A58t 5= qlu},
UEO<= 74 7] UEOE 98k USRSS T4 JHE F2l8kA] &&= ¢, o8&
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A S % PHICHE =418 4= 9t}
[134] & Zvgoll u}& USRSS NA] o o o5, 014 Aol UL A
DL

(o)

)
-
)
)

on 2
oft

A o] DL A ZF F7ko] S5t els, s Ao DL A5 AFH =S 1 gs
Att. 53], BS9F UE Afo H S alo] Z 23 Ao] H 1 Z 1} 2= PHICHZ| 914
A o] UL {% ETH e = %17}011 A Zﬂ%ﬂ—t— Zlo] WA ol whe,

[135] @-E—?ﬁ 2 A ‘J DL H H 3 ] 9] xﬂ E (CSRSS)Oﬂ 23 1S Qo) A=

] & <=%] 1 PBCH, PSS/SSS, SIBI # o] W] A] A %—%% kg of] 2] ¢k USRSSY|
25k A BT QoM = HE /A 5 AT
[136] Bk of] w2 USRSSOl €3, DL ] 2] & 9] 7FAS Zo|i A Al 7 A o
21 X8k DL A1 3.7} 217 A 2] UL A& ol oaf k= 7k
[137] <A (blocking) A5 A HZ < A E
[138] o)}, & W o] B thE AXE 7 slAIA TIHRL Abd dE A EEZHAS
th. 44 ¢k USRSS+= ¥ &l Ao BS7} Q15 Al o] UL d& o= HE] 7)gh
EA o= A EZ Y Qlel A DL A& Al st o= A7) Q14 Ao uL
ol gk I & A A gk, o] el Whel], §-%8) = bt & A Bz <l
E (Blocking Transmission Subframe Set, BTSS)°l| 2]3}H, 54 Al 2] UL #l<5©]
Ale] DL A&l sk 1412 VA AW 7] 14 A
NS Wo, Ar] B Ao BS7FEIY UL A E& Xﬂ
= 7(b)E Fxs, BSB7F A Adl A3 14 E 1)
BTSSol €5k A B g QoA =gk =2 oFgl z8] 0 & HF3l o2 M 7] UL
A4 @7} BS A9 DL A% @ol] n] ] += 7}
DL #d<&ol ZFsk xS v 2= 54 Ao U
ol&l] A3k (Al e o Boubgo) upe} BTSSO| 43k 1&531 ol *1 UL
NE7F =, A Ao DL A&l 9 gk 1H4d o] HAslE 4= vk
[139]  BTSSw= A-5AA o= 404 512 i, UE SSUE L SA4Ao= 744
F5 T} o) 3, A el HelE §3lo], UE =2 UE-T1% < UEZE %3 3lo]
A &}, o] ahe] Aol "UE"E "UE-T13" O & vl | Houbg o]
Ao E o] npzkrA o] HEAl o 2 AaH = Q)
[140] 2o A] AJoty] = BTSSY: U189 B4 1, B4 2 W/ B4 3
[141] W57 1: BTSS W A Bz g l(o] s}, BTS)ol| A = UEZ} Al 22 262
TFetA e
[142]  UE®] PUSCH 4% & 47| UE7FUE ZTHEE FRIg JH IS 7Eo=
7178 ol AJZF Fol] dojtt, E7}DLHEiEﬂ% AM UL ZTHEE Y=+
PDCCHZ A &34, A7) UEE 3% 139 F0] A kppsen©ll WHeEF, A B Z 1 n+k
puscall A PUSCH A 55 473 & <= 91t} FDD 2] 73 -, kpuscu= 47+ ¥ ™, TDD 2]

S i do
é 2 ro{'

>

=

]

x E?i (M oofr o of

e

o

A

=

moﬂl
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[143]

[144]

[145]
[146]

[147]

[148]

5, kpuscnt= 3E 133 o] S0l = g},

¥ 13
[Table 13]
TDD DL-UL DL subframe number n
configuration 0 1 o) 3 4 5 6 7 8 9
0 4 16 4 |6
1 6 4 6 4
2 4 4
3 4 4 |4
4 4 |4
5 4
6 7|7 7 07 5
2y o] BS+= UE7} 313 BTSSOll <8k BTSO| A A =8 %<& 73] 514
%%, 7] UE th¢k PDCCHDCI X & M 22 AEE =A% 3h= UL
TWES] AEAAE 2%t F,BSE A BT 9 n+kpusen”F BTSSON 314
L= Sz A E Q) noll A UL LHEE HE g,
B 57 2: BTSS W] A H3z g Q) o Al &= HARQ Al A Fo] 4 = A] =1t
& A 7} A 2] 3GPP LTE(-A) A] 2=®lol] 2] &M, PHICHS %3] NACKS 5413k
UET “37] PHICHS} <13 PUSCHE &3] <5 UL wo]E & “37] PHICHS

FAlgE Az oA A A LEF-ol A Sgket, ey, 2 g ol o s,
UL dlo] B o] A A& Al o] BTSSF &= 45, URE 7] Al AdES =53t
W 57 3: BTSS W] A HZ g ol A= ACK/NACK }.31, CSI(channel state
information) }.31, SRS(sounding reference signal) %1% 52} &< UCI 4 <& 0]
A=
UET DL do] ¥ %ol U]sk ACK/NACK A5 A4, CSI 254 4, SRS
AE A A o] BTS9F &3, 3l 9 UCT A 5S =5tghrt. o] 7] 4, CSIgt §H2
g %52 %] A] Z}(Channel Quality Indicator, CQI), 32| 519 4
A A ZH(Precoding Matrix Indicator), 2 = #| A] AH(Rank Indicator) & 32 <

815 4= = ShY] §l8ho], UE7F /7] BSE A& o= e 9]

#2221 % (reference signal)< 2] 7| ¢k}, DL 4l 5ol ol ACK/NACK 4 K. 9]
A& A7) DL Ago] 2418 A Bt g| Qo AA] 74=2] B3z

o] 57} wt}, o] & o], FDD9] 45, A B Z & nol| A =415 DL &g o 3k

ACK/NACK A H.&= A B3 Q) n4ol| A A EH ). TDDC] 45, TDD -4 9

e} DL A B I UL B Z ) =M:1S AAE 5= vk M 3k UL

>
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[149]

[150]

[151]

[152]

A Bl &3k DL A H3z e 9] 9] 7)ot} o] 45, UES M7 9] DL
A B3| Q) o] 472 PDSCHe o & ACK/NACK %%-% skl UL
A B9l 1 d g of gt} UL A B3 2] 9] n Aol A 55 += ACK/NACK
AW = DL A HE XA (E) nk (keK)ol| 4| UE] 4 oH d% ¥ PDCCH(E) %
;}6 2 = SPS OH A PDCCH9I t]-&-%+t}, K= UL-DL -4 (configuration)®l] 2] 3]
21t} 3 143 3GPP LTE(-A) TDDell A 2] ¥ K: {k, kis..., kyet } 2 LHEFHI T
¥ 14

[Table 14]

DL-ULConfigur |Subframe n

ation 0 |t |2 3 4 |56 |7 8 |9
0 - |- |6 - 4 - |- |6 - |4
1 - |- 17,6 4 - - |- |7,6 4 |-
2 - |- 18,7,4,6 - - - 1- 18,7,4,6 |- |
3 - |- [7,6,11 6,5 54 |- |- |- - -
4 - - [12,8,7,11  16,5,4,7 |- - - - - |-
5 - - 113,12,9,8, |- - - - |- - -

7,5,4,11,6
6 - |- |7 7 5 - - |- 7 |-

H] =714 CSI A<g A A2, BS7FCSI HalE Q33 A B g Qo A5 e AF

Mol AHZ Q) o] F-of] X gk A H e qlo] H = vt F7]4 CSI
AE A2 BS7F S 101 Al1d 9 & F 3 UReN A& 3k CSI 74 74 1ol
et A8 E = Urk SRS A EA 52 BS7F A #lofo] A21d g & F 3l UES
A &5+= SRS 1A A4 Eoﬂ ufe} A= 9= 9tk BS+= ACK/NACK A 1.9
AEA A, CSI9] AFA A, SRS AEA A2 dar glern= 574 UEE 94
BTSS7} -4 ¥ at, Ac}ﬂ BTSS W BTS¢} UCL &4 5l o] F=3hd 7] 574
UE7} 7] UCIS] AgS =gdet Z190S o 4= ) whelA, A7) BS+=
BTSOl A = 4}7] UEE—.—H PUCCH /%= SRSE A&/7A1814] &< 7 Q.

BS7} UE(E)S 93 BTSSE 33, 47| BS+= RRC 3¢}H| E] =2 PDCCH
o] DCI Y] Y F H|EE AF235le] A3k BTSSS] 54 1 WA 54 3&
T3 E S FF UE(E)N Al XA = ). 7] BS+= 3lld UE(E) Al
BTSS9] TAARLE A5 5 9lon, 7] 7494 1= BTSS HH 9 57|
g Gt AH I = Sl BISE A AHE I ] f A& YE =
N EPS E3e 52 Qi) o] & S0, ¥ 15 £ % 169 W] Eqlo] BTS 7¥l F7)
U BTSS] A& vheR = H] A8 <= ot

%15
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[153]

[154]

[155]

[156]

[Table 15]

Subframe |0 (1 (2 (3 |4 |5 |6 |7 |8 (9 [10(11|12|13|14|15|16 |17 (18|19

Number

BTS O 00 (10010100010 (|00]0]0 (010 |0]0
allocation
316
[Table 16]
Collision Subframe Number 3 13
BTS allocation 1 0

3£ 159} 3% 16914, BTSS7}F 20ms T &l 0. 2 &t 31, A H ST o] #3 2 #130]
Z=E APy dolar ME e #37F BISE AA W thal 74, 3% 159 %
16914 1.2 A4 nEo| g]-58= A H I AL BTSoIH, 02 A
H) E o] t]-23F= A B X ] 918 G Ak normal) A H 3 g ¢l o|t}, o] 9} Wi 2, '1'0]
Ao AR S YER AL, '0'0] BTSE YEN = Ao 2 Hod &% Q) &
15%= BTSS®] H &l F7]0 ajFsl= e AE e d s iU = o g3l
2071 e] R EES Eghsle B ES o]-&38lo], BTSS I &l W] BTS2] ¢ %] 7}
AlrgH y = WS o Al gk Ao, 3E 16+ BTSS #® W =&
ArzEQE] ofd FE AHIZHJ(E)o dUd= O3l N EE)S
kel H EYS o] 88ko] BTSS 9 ®l U] BTSS] 147 Al d g = &= WiHS
o Al gk Aot} 3 15 2 3% 162 WHH o] 9] o] vp 2 v 0 = BTS2 ¢ X7}

| =5 9)

Aaddyd 55 9t} o & So], UEE A7) UEZF A £:38F BSS] TDD DL-UL
T g oz BTSS WE F=7]9 U538 A B AE 5 UL

B
At} wekA], BSt= BTSS ¥ ®l 5+7] U] UL

AEZHJEE &<
AR QIE AR Ug3= N EERE 74 H nEHE o] &-3fo] ojH
A H I o] BISCIA|E UE Al A 299 & =5 g}
g o A BTSSw A-54 4 o2 7449 471 9131, UE 5 UE- 1+
HH o FAE = QT BTSS7FUE £ UE-T13 544 0= A B =
T, A AEol A 2 gkt Wheke] T4 FA7 A= AL A1 S T
H stk & A B ZH <

v} 2 UE7} &4
5k BISEA A slaL, o] & 7] ©-2 UE Al Alzrd e <= Qi)
UET= BS®H-E BTSSOl| #3F A AN S =418} a1, A7) A4 1L
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[157]

[158]

[159]

[160]

BTSo| A= UL A58 A st 4= Q). ol & £9], UEE= BTSEA A A€
MBI A= A =g UL HolH & dFakA &2 o AT %k UEs
BSEHFH Al dEo] 855 UL to] 8 o] HEA 5 o] BTSS 4 -5-, Al A& 0]
Q79 ] UL vlo]E] = A7) BTSOA H5814] &2 4= At} B3, A7)
UE+= ACK/NACK 4 X 2 1} 21 PUCCH(°] 3}, ACK/NACK PUCCH)2]
A4 A] A o] BTSS! 79, 7] BTSH A *47] ACK/NACK PUCCHE =3 2=
AT} T3 A7) UEE CSIZ Y23 PUCCH(©] 3l CSIPUCCH) 2] A <A ] o]
BTS2l 7%, 4H7] BTS A A7) CSIPUCCHZ =& 5= glt}.

BTSS7} /4 5 a1, 447] BTSSoll A A< BTSSS 54 1 1#] 54 39 54&
TPl = A A WS UETE BTSOl| 893l UL A B g9l A<3F UL
MNEE EHS, 2R UL A SE dAA T H e UL A B2 Ao A A5
T AT BTSOl A =4 UL 21 871 A5 5 &= UL A 222 912 T 9]

A o & F shvhel whel AgE = )

2102 A AE JE 2 Q) Al E(BTSS)E o] &-she] ALk 1A= s &6k
S o A gk}, £33, & 10S & 7(a) B £ 7(b)] BS A7} ¥ 19 TDD
DL-UL -4 #2¢° w}e} 54 32 9 -& 4 3kaL, BS B7F 3% 19 TDD DL-UL 143
#lo] met -4 S A gkrhar 7Eg gk, o] -5, BTSS #®l 715
20metar skar, &g S e 7] ) A HZE Q0 058 19744 HEE
Folabd, A B #3, #8, #13, #1891 4] BS BS} BS A7} A & Wkt wbako =
FA 3 Ea8 34438S T 9

108 Fzshd, AR #3, #8, #13, #1891 A BS At DLE 52311} BS
B ULZE &8t L2, BS Acll 9] 3] E4l A 0] 271 AlF 5= A Aol 9 A
UE(£)l] ¢ gk UL d&ell o3 BS Bell 23l 54l A1 27} A 35 = A Bl
A A g UE(E) oAl A<&5 = DL A Fo] 1k WA, 7] A A9 UL H$E0]
71 A B2l DL A&l 93] -4 S & 5= 9lv). BS B= A B2] UE(E)°] A
A°] DL Aol o3l gk b4 S AV =& A7) A AC] DL A&l gt
M-S = UL B X89S BTISEA] £33l BTSSE 14 8laL, A7)

T AU
3% 17

[Table 17]

Subframe |0 (1 (2 (3 |4 |5 |6 |7 |8 (9 [10(11|12|13|14|15|16 |17 (18|19

Number

USRS O 00 (10010100010 (|00]0]0 (010 (1]0
allocation
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[161]

[162]

[163]

[164]

[165]

[166]

[167]

3F 18
[Table 18]

Collision Subframe Number 3 8 13 18

USRS allocation 1 0 0 1

3E 17 2 3E 1804 12 A A B e Qo] BTSI = e, 02 sl &
A BT ﬂ 10] BTS7P oft e} g A H 3z Q)E Vet

ook 3% 183 750l BTS A AN E Wﬁo}_ 35, BS Boll 144 UE(&)<
BS A7P o] TDD DL-UL 7-A4& 2E=4] ¢7] o] ¢] 922 BS B+= BS A9 TDD
DL-UL ﬁl/ﬂ oﬂ jﬂ—fﬂ- qu_ =z o %Fé_ 1 101 oﬂ Jq-tﬂ- ?(4 HIT T«q-i g% ?;531—7]1]
&} 3 UE(&) el Al H& sk 2lo] £t

HEL UEZ 93l UL NgA %A H o] BTSS 17+ A4 =H

A7) AEAFH a0 ® o] &7 $ UL B ol A A E/a4E 5= vt
o] }, 11 LHX] 5 13& Fxelo], BTSN A =54 UL 2188 A& /208
A oS Ay g
T 11 %%Uéﬂ o A A] 4 Wka} gy UL 252 A58 o
2 A o] 2 vl Aolth & 1104+ F 19 TDD DL-UL 74 #1 2 £ &3t = 4
B A H 3 Q] #37} BTSE A A Hctar 7F v}, =8k, A B7} ULE B 2hsh+=
A B #3 2 #80 A A7) A Bell el sl= A A7} DL 528t} ol
7Hd € o

119 A A o= BTSN =3H UL 212 & /7] BTS v+l &+ # = UL
MBI oA AF/Al gkt o, 7] #H = LHH o] BTSe|H,
A7 A= UL ARz o= = UL A7 As/a4d = gloern g
A}7) # Z UL A B2 992 BTSSol| 43} ] okolok ?fh:} T 11E 325,
BTS= AAH AMEZF Q#3004 =5t UL 2S5 7] AHEZ 8 #3 vl

@ =, BTS7} ofd, UL A B3 e 9l & ol A & A A HE Q11 At <l
#7001 A Ag/421E 4= Atk BSB 2 44 7] BS Bell 12 UE+= A7) Al B
TDD DL-UL 42 ¢35 910, BTSS A= ¢a1 9lom = A7) BS B 47]
UE+ 7] UE7F UL A1 8.2 =33 BTS o] 50| &+ A JH A UL
AustgQlo] FRollA] o o= it} A B2| BS(©]35), BS B
AHA A BZH AL A A 8= ;Gy_e A A o2 x%dg

3, BTSOl A =55 UL A& 7F A5 5 = UL A B 7] BTS t}-l
Q += # = Y]-%&(non-collision) A B Z I A = At} T/P\] S FAxspd,
BTSZE AAH AHZg e #3004 =5td UL AN E+= 7] A Eiﬂﬂ ol #3 U}
L= FE Bz lo] obd UL AU 9lE, 5, H]-5& UL AR EZ )=
= AW Aol A HE/a=aE 5 9tk BS B¥ BS A9k A1 2] TDD DL-UL -4 il
A ARE T 5 vk A B2l BS(©] 3}, BS B)+= 83 UEC Al A7) AH A
H]_%% ULHEET’H}O]Q ;q/\] }1— ?QE_E uﬂ/\]ﬂ =0 E/\]xq o2 A GELZ[:

il

0O

o, off
c
™
)
é
~
>
N

‘W r\r
o<

>
o

ﬂ_4
o?: N

m rlo
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[168]

[169]

[170]

[171]

.9 & E0], BSB+= 4 A2 TDD DL-UL t-4J ol &3+ 4 1. & A7) UE°l A
3}, A7) UET 4 B2] TDD DL-UL 14 1 A A2] TDD DL-UL 14 &
sto] 7] A ASH AV A BV AR YUE WEe R A BAl HAaE
JEIZH AL & vk = U2 o =2, BSB7} A A9 A B7F A=

A BA PGS FAs= B el X #3 U #8382
YA A O = A7) UEBO Al A& =5 vt )14 8f+= AE0]
T HAE e e sEAEZEYAS U, =
Bz e] #70] A7) UE7} UL A<5S =53 BTS
%HH s
A A] o] upet = ULA@E A% A]s}: =
A Ao & YEd ﬁolr/} = 1294 = BTSS ¥ & =7]7} 20mso] 3% 12] TDD
DL-UL 74 #1 2 523} A B2l B2 #37} BTS® A A %B}L
7H A}, B8k, Al B7F ULR & 2F8k A B2 8| Q) #3, #8, #13 2 #1800 A A7)
A Bol| ¢l 48l A A7} DLE E2bsht}ar 714 € vk,

=129 AA] o= BTSN A =49 UL 23 & 47 BTSE g8+ 4
Q) ool &= A ZHd W s g 9 X9 UL A B3 e 9lol A
A&l et 5, 2 129 A A oo ofabd, -4 32 e 9 W) A1t 9] 9
7 H ‘)F‘% Nsubfra.rneo] ‘ﬂ’ 6]' W }‘1 H >t Eﬂ SRs fioﬂ AR S E(modulo) Nsubframeg
A&PdS o FAT gho] Lo A=, tha T4 Ze|d o] Ar g oA =3k
UL A&7} Ag/mdnh oA 28, = 124 A 1011 ofsh, H4l <l
#m<] i-1H A HEEH} =) oﬂxﬂ THY UL A= 5 ﬂ o] #m+12] i-1H A
AE oA AL/ AEH T B 128 FEshd, ol #moll A BTS®
A E A HE Y #301W EHE UL ASE 54 299 #me] A Bz <
#1304 AE/7AEH 5 2L

5132 g o] o A4 1 o Ml =3 UL A& 7@»/?&'8}—5351‘/}@
A A o] & e Flo)t), = 1394 = BTSS @&l 5717} 20ms©] iz, 3% 12] TDD
DL-UL T4 #1 2 &2F38l= A B AU X #9) #37} BIS® A A %r/h
7H A}, B8k, Al B7F ULR & 2F8k A B2 8| Q) #3, #8, #13 2 #1800 A A7)
A Bol| 2178} A A7} DLE F2bskrhar 7FA- | T/}

= 139] 2 A o= BTSN =3 H UL E (eI i(offset) K=
o]-&3sto] HE/FAl gkt &, BTSOl A =55 UL ﬁ =, 71 A" 52
BSZ B A9 glojo] Alzrd "ol o A Al H, & 232 A K o] 59 o—L—UL
ABEZHJANA AF/AlE o vk 138 e, 7| A H AV 5
A7FUER A 2193k @ 3 A K71 90, A7) UEE BTSE AAd Hﬂiaﬂ ?11
#3304 =S UL A EE B I A #3+K) = A HZ A #3+9) = A 22 g <]
#120]) A 7@&6@. 271 BS Ax 2.3 51 K7F -6l x] @i 9l o2 A7) UEZF
BTSOl| A 53 OJO]: UL Al S E 77] BTS t] Al of w4 B3 2] Q] of| A
zﬂo%ﬂ% Utk whek A, 7] BS A= 8l A& Al A o] A7) A HE e <

o o Sk
oy
" N
0, -
N
c
wsl

2= i

o'm

>~

O

—

2

M

A

4 411 u
r_u
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[172]

[173]

[174]

[175]

#3901 UL A1 32 A B ZH Q] #1204 A& &2 A8 = 9)
BTSO| A Ex5 =& A olH UL 2l & 5 F ol A ACK/NACK PUCCH7} Y2+

ACK/NACK A H /= Q-5 Q7 w}a} PUSCH”} Y4 2+= UL o] E| 7}, &=

11 LHX] %139 AA] ol & F o] = syl whel A UL A HAZ g ol A
Gr¥]o]of 3l= UL A& 7F @ 4= v} 1 9, SRS 2/H+= CSIPUCCH 9 A, &=
11 LHX] %139 AA] ol & F o] = syl whel A UL A HAZ g ol A

Sy ojof &= UL Al 7 2 = vk e, BTSOl A =54 SRS 2/5+

CSI PUCCH+= t& 7] 8| G3F+= UL A B g ol A] W E/441 5 B L=
SRS /= CSIPUCCH = = 11 WA] & 139] A Ao &0] 4844 & 5
ATk

o] Aol A =, ICICE =8 5} A& o] A2 32 TDD DL-UL 745 714 v o
Al o] BS7} BTSSE 1A 8= 4 $-F o & 3}, BTSSOl <13k &2 ubrg 9
Ao o] A v}, e, FDDE %438 BS & o1 4 o] BS<9}t
%3 TDD DL-UL 74 < 2t BS7F A<:3F BTSSE 14 8L, A7) BTSSQI
TARRE 3T Ao UEA Al AF3k+= A% 7Fs3lth FDDE] 45 =& 214
Al Eo] &Y TDD DL-UL 14 S z2t+= 74 9-o| &2, BTSS T4 A H & =413 UE+=
A2k BTSSS 54 1 WA 549 3¢l whef, BTSSol &3¢k A HZ gl o] Al =
e A AEE At 5 Q)

kg o] BTSST A <2¢h Al.54 4] A g DL A H. 32 & ¢ M| E(CSRSS) =
UE-E54 4 A3 DL A B3 ]| 9] A E(USRSS) 9} 8HA] AL-g2 <= 9t} I 14 E—l =
157 A-54 4] 52 UE-54 4] Al gk DL A HZ2d Q] Al Eef A A
A B3z Q) A EBTSS)E o] -&3fo] At 1S dlAdhe WS oAl g
B3], % 149 X 15+ & 7(a) B T 7(0)9 BS A7} % 19 TDD DL-UL 74
#10 wpe} F-41 g S A 3kaL, BS B7F 3% 19 TDD DL-UL 4 #2901 w2}
A s A st a 7R gk

T 148 Fxehd, A-5A4 4 52 UE-54 4 Alg DL A 1z # <) A E(O] at,
A g DL A B ) A E) E BTSS #E =715 20me}tal sha, 3 s & 77
Y AE g el s 05 1974 HE 5 Holsld, A B3 Q) #3, #8, #13,

#18° ~] BS B9} BS A7} A = ubt) Hleko 2 B BA 8§ 95 & AehS & 4
AT}, weEkA, T Hﬂiaﬂcﬂﬂi ST #3, #8, #13, #1841 += BS A2} UL

A5 BSBY DL A&l o8k 714 o] 9 akS wbA| fTh, o] 2] gk 714 o] ke,
= 70l =A " H}Sl} o], BS B7| vlo] A5 7] X = o] a1, BS A7} v A=

71 A= o] A], BS B7F BS Acll Q1A 38l & 45 1S5 Al kAl EA e = 9o,
nlo] 7 2 BSS DL Al5.9] 2= (load) &2 S5 A HX Ao 2A=HH

v 72 -UEQ] 7| <ol ube} th2 A YEld &= Atk BS A= 37 ]BS B7} UL
AL A BT 9 #3, #8, #13, #18 & EF A 9] DL A Fol A 144 S AL
743 e e A B (E)vHS BTSSOl 8Halo] 4}7] BS A9 UL A<
71918k b4l o] S = 5 vk 8 BSBE 47| BS B7FDLE 5435k
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[176]

[177]

[178]

[179]

#3, #8, #13, #18 5 B} A o] UL A Fol 43 4 e F+

(%)“} A3k DL A B2 ] A Eol] ed3le] A7) BS2| DL <5l
ol Jgke & 4=t} o]e whe}, A= t}2 TDD DL-UL 174 & =

Akol o] 1k Wil ‘ﬂ“gokb A A g 4o ga)d 9l
A Q) #moll A= BS AVF SE AR H S T
#32 BTSEA] ARt A ARTE Q= 7S A7 S8 4 4
= = At} A7) BS Ax= BTSSOl| #8F A AR E A A0
e 9 v} mmok, A |9 #melol A= BS B7} =
] #1322 A Sk DL A H X (5, CSRS =2 USRS)%
*é?ﬁ oM,Bs Aoﬂ oA ¥ UE(E) 93 UL A& A%o] s E 5= ) A7)
BS B+= CSRSS =2 USRSS¢l| #3444 W E 4 Bl 9% gt UE(=)°l Al
A 4= vk

= 1504 += & BS7} CSRSS/USRSS =2 BTSS % 3}u s Al o= 455
o 2 3} o1}, & BS7F CSRSSF BTSS= H7 -4 314 1, USRSS 9} BTSS=
A A8k A 71s sl o] 749, BSt= CSRSS 2 BTSS 2] &l 7] £&
USRSS 2 BTSS9] # & 7]l djdsl= A B H AE F CSRS 52 USRS
AR MEZYQIH BTSE A9 JEZH S 12 A4S v EYS UEN
A&et o ok UEE 7] [ ER ] 7} v Eof] o §-3l= A B a9l & Foll A
12 449 DL A B X8 Y2 CSRS =2 USRS= #Aetslar, 152 A4 UL
MBS YL BTSE FHdh, 002 A4 H UL &2 DL AHE XA A
AMBxgeloR gt = gl

?:3‘1—.\—5’ BS7} A4 sk Al
/8= BTSS S o}
T A E7F BSE Alololl A
159 A 3% 1604 A3 1494
Alol el A nl ke o= gl

DL &) Alefs] &= AR d(E)= 74 ¥ W% 3 CSRSS/USRSS H/HE+=

DL A%o] Ay = AH I (E) R T4 H BTSSE AA AH 59
ABAE7L ), mhelA], CSRSS/USRSS 2/HE = BTSSOl| &8 HEZH A=
MBI A HAMEe} 8 9l Fo| qHH A AHEAET A4 A
ol& F st A E= Vs AL ﬁf& B HHEAE 98 52 3]
AL A8 TAE AEEH A AEAE siel 3 X w3 5401 5 QAN
WEA] A2 E Q= glvh Bgl, 2h2bo] JH T Q) AU A E = Hfé TE
Az Qlo] s T AHAY 44 9] §5 AR S 7HA L S
NE= FAAE = vk B e A AEAE LHOﬂ 2%
AR dE9] g8 A AHEE 3 AR s A, 1o Hk
BS+ af|l & Aol $] Xk UES Al skt o= 21 o] o] A HZ ]l A
Aegk A Aol & 5 o] = skt whal Alnd g et =l

no no

E-54 4 A ¢ DL A HX YA HE
CSRSS =2 USRSS %/%+= BTSS
o], 3 59| 4 % 8 H/HE=

7F AL A kA= 6!& 3= B

w 1:\4

===
=

[e]

R
(o]

-T-
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[180]

[181]

[182]

[183]

[184]

[185]

g 8- =8 3= BS(10) 2 UEQ0)9] 74 245 e =
Hkg o] Wk Eof Q1o A, BS(10)< CSRSS, USRSS % BTSS=
TA e A7 E 52 vk A7) BS(10)S CSRSS 741 A 1., USRSS 141 A 1,
BTSS /AR AEFA 7L 4E %12134, 2}7] UE(20)2 CSRSS 14 4 1,
USRSS 734 1, BTSS 7 A B9 FAlFA 71 & 5= vk, B3k, A7) BS(10)+>
Aedt AA o Eo| A A E DL A SO ASFA Y 5 o, d=gh
Ao Eol A A H UL Als o FAlFAYd o= At 528k, A7) UEQ20)->
Aedt AA o Eo A A UL A S 9 AEFA Y 5 o, d=3h
Ao Eoll A A UL A5 FAalFAd == At
BS(10) % UEQ0)w= A Z/HE= Hlo]g, A=, WAl A] 55 Y=+ 41
ANEE A5 £ 218 4= 9l RFE(Radio Frequency) A (13, 23) 3, H-41-5 21
Aze 1y EA0 AEE 2bE QR 2 A 4ss W el (12, 22), A7) RE 55 (13,
23) W W 2.2 (12,22)5 9] a9t A o Oﬂﬁﬂﬂ A7 TREAE
Aol sto] aj o A 7F dedh L By o] AAdE F Aok shuE st
] 2.9 (12, 22) W/9 = RF 45 (13,23)2 Ao OPE% TAE ZEAAAL2D)E

=

’E ZEAAAL 2D A R A E AE TS AL
T 3L, Cﬂ%e—ﬂ'ﬂ% AR A A 4 ek, vl me] (12, 22)7F v ¥ A
%)

ERAA (1L, 21)% 744 02 BS = UE W) 7HE RE9] AWkl 52h&
]Oi'i 53], TRAA AL 2D B 82 s d6k7] H9 A4 Ao Ve
8yel = 9,1 LR AA (1L, 21)E ZIEE 2 (controller), HFO] A2
71 E & 2] (microcontroller), "} o] = 2 3Z 2 M| A (microprocessor), P}0] A =
7 37 Bl (microcomputer) & O 25 = = ok T2 A X (11, 2D+
3= ¢J o (hardware) B=+= 3 €] o] (firmware), A3 E ¢ o], = o] &2] Aglof 2] 3]
P 2 gleh. Shzelo) # o 85j0] B S TR Aol B e
T8 3} =5 -4 ¥ ASICs(application specific integrated circuits) 5=1= DSPs(digital
signal processors), DSPDs(digital signal processing devices), PLDs(programmable
logic devices), FPGAs(field programmable gate arrays) & ©] 3Z %A 4] (400a, 400b) ]|
P 4 ek @R, Aol 4= g0l o] oko] 1 S P
Aol Hgel A% e BG5S pAGE RE, A4 B 52
Fahrs WOl 2EE o) T = glow] e g4
) g o] i A E o]is R A A (11, 21) o] 0] A
] R (12, 22)0l] A5 o] EZ2AIA AL 2Dl o3 -5 5 Ut
BS(10)8] Z2AA 1= 7] ZRAA 1) Bz A7) ZRAMAD} A4dH
G 2 A ER o] 22 A E A% WL dolelo] dlsjol
27 ] F 35 8H(coding) B ¥ Z(modulation)E 3 & F- RF -4 (13)0l] H&gkr},

I

o

i

kd

>0
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&8kalA) ah= Hlol B A& dukgst H Ad

g, My 58 A K9 doloj=2 Wetet), Fashd

AEZ A A H 7|5 3, MAC AlZo] Al-&3k= dlo] ] 55121
2l A <EE S (transport block, TB)© A I ===

}Ur o] %o] #lojo] o] FH| = UEY #AF
H(13)2 oo HE 46@? Tjr
(13)& N (NE= mv} vu &Fo] Ggye] Al QFElY
[186]  UEQ0)9] A1= A ¥4 & BS(10)9] A1 A 4o Ho %
A 212 Alo] shell, UE20)4] RF 51 (23)2 BS(10)ell &3 #1&
2B E ST 7] RE 5 (23)2 N7 o] 74l OPEﬂUr% ZEEe 4 glen,
&71 RE 4 (23)2 5241 QHElUE &o =4ld Ale Z42h&
H 83} o (frequency down-convert) 7] At & A 5. = 541t} 47|
IZRAARDE A FEUE Fato] FAlE -4 AlE ol o gk 35 (decoding)
! == Z(demodulation) & S>3 3}-o], BS(10)7} ¥-2f] A 53s}arx) dlE dlo|EH &
184 9l
[187]  RF4%(13, 23>% afrt o] o] QFElVE 0] Skt QFEl V=, SLEAA (11,
21)9] A|o] shell 1 wrg o] A A A] o o] whef, RF 41(13, 23)¢ll o] 3f) A< €
ANTE N2 HAEeA, 25 F4 A5 E 5418k RE #51(13,
23)0 8 A= 75 st otel v el X E R BV E g, 7)
OPEﬂUr—L— glito] = ¢ke|vhol] s & et AL skt ek B e ke L
A (element) @] Z3}ell o8] 42 47 ATh ZF FEIVUE R AEH AlE+=
UE(20)011 ol v o] el 4 givh sl QtElvtol] df-g-3to] ASH
FZA %= UEQ0)] #A oA 2 e UE Aolslm, 2l do] A E2
QFe U= o] T (single) A1 A A QA 2 V] QtEIUE LSk
79 &2 Qe Y 8 A (element)E 2 H-E] 9] §4d (composite) Al € <1 4] of]
FA gL ol, 7] UEQRO)E Fol 5 A7) Qbelvtel] gk Ad 45 75387
o}, =, Stel U= A7) SElY o] A ES A st Al d o] ] H Y eI
Fel v AEo] Addy = ] Ald2EE EEd A RS Ao dr) thgre
e LE o] &3] HolH & FAlshE U 5 (Multi-Input Multi- Output
MIMO) 715 & A 943} RF 3 9] 4 5-0l 1= 271 0]°3<] Stelvtof 44
A
[188] & ol w2 BS(10)2] ZE2AA (1) & T o] & A A ool ufe} CSRSS,
USRSS, BTSS & #Alo| &2 e} & 74 & = vk A7) Z2AA1D)E 37
CSRSS, USRSS 2/ = BTSSE] 141 4 1.5 7] BS(10)2] A 2l A] U
UEQO)N Al 5355 4F7] BS(10)2] RFE 4 (13)2 A o] gt}
[189] 7] iixﬂxﬂ(n)—: CSRSSE A-E5A A o= A3k, 7] BSol| 44
UE20)°11 Al 7] CSRSSE] 1A 4 W& 535 4 7] RF R (13)S
Aloj gt 7] ZEAIA (1D 371 BS(10)9F 71 BS(10)ell 2143 g t+2 BS7F
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=
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[190]

FDD W= 5 & 23t 71§94 ¢ TDD DL-UL 74 714 W] & A& th &
TDD DL-UL /& 714 L7] CSRSSE 74 <= 3lem, %71 BS(10)2] DL
A&7 B2 BSO DL A& st SEshe A Bxdddes & 4 4=
A A BT (E)S o] & o}oq %27] CSRSSE 74 & = AUrh, L71
SZZAA(11)7F CSRSSE T4 ¢ 85, 7] T2 A A (11)+= 7d7] CSRSSY|
2:3l= B Qlo A= 54 DL A& (E)W #5385 RF R (13)S
Alolstar, A7) 54 DL A 35 #|9)3 YA DL 4135 A58 =% 7] RF
FH(13)S A o3t A] &S 4= v} =& CSRSSOl €6k = A H I g oA =
A7 EADLAS(E)S A Qg YA DLASE @& dEdg o=
AEet s A7) RF 15 (13)S Xﬂﬂ%‘ = Itk A7) CSRSS 2] FAAHE
T3 UEQ0)2] Z 2 A A 21 7] CSRSSOl 438k A H L g Qo A= 5A4
DL A S (5SS A& &2 521813 A7) UEQ20)9] RF 4(23)2 A o] 51,
U %] DL Al3.9] A% 52 52185 A7) RF 3 (23)2 AlofslA] &2
AT} ol & &0, PHICH7} 47] 54 DL 21 &7F 2 = AT} 7] UEQ0)7F A7)
BS(10)Z %3k UL to] Bl o] th &k PHICH A5 A] & o] AF7] CSRSS $] %] 8}+=
A, A7) ER A A (21)3= A7) PHICHE 7] %/5741 8525 A7) RE +4(23)S

O

)

7] LR A A (11)+= USRSSE UE =& UE-Z1# EA | o= 1Al 3, A7)
2 747 UE-Z155-9ll 28 UE20)01 Al 471 USRSS9] T4 4 H &

A&t = A 1 RF R (13)& Al o] ghe}, 7] ZE2AA (1) A7) BS(10)2}
2}7] BS(10)01] 917 ¢k t} 2 BS7} A] & t}& TDD DL-UL 14 = 714 1 Mﬂ
USRSSE 14 & ? %01, 7] BS(10)9] DL #<& 3 7] th& BSoll 1A
UE?Q UL A &o] SEat= AR dE & 4 7“& S A BT E)S
o]-&3lo] 471 USRSSE 74 e = Atk thuk, 7] ZEAA (1) A7)
BS(10)9} 7471 BS(10)°ll <17 ¢+ t}2 BS7} FDD X.E = & 23l A E%lf‘& TDD
DL-UL 7-4< zto e} &, A7) BS(10)¢] DL A5 A7) th2 BS¢] DL A 40|
FTEeo] AT e dito® ek 7k o] Aoy AR T A(E)S ol &3}
’F7] USRSSE 4 S5 At} A7) 2 AA (11)7}F 371 UEQ0)E ¢ s
USRSSE A1 8k 74 9 A7) 3L2 4| A (12)%= 7] USRSSY| <=3l
AEzZE A= 54 DL A& W AF3 =5 RE £ (13)8 Alo]3)aL, 4]
E4 DL A ZE A9 3 U2 DL A TS A58 =S 247 RE FH(13)S

Aol 3FA] AL, st HE HH o2 HFe S 7] RFFH(13)S Aloje
Atk 531, 471 Jixﬂ* (12)% 7371 UEZ} A &<k UL dlo] g ol d] gt
ACK/NACK 2] A %A%l o] USRSSel €3k A B S g ol o] &) i3} = 75, A7)
AEA Ao M7] ACK/NACK A& =5t 4= 9t} &, 7] T2 A4 1D+
471 ACK/NACK G H & += PHICH®] A <5A] 4 o] USRS®} S& 35+ 45,
2}7] PHICH®] A4< E%‘o}fﬂ, oo whz}, 4} 7] PHICHZ A48} =5 47| RF
FH(13)S Ao 3FA] v A7) TRAA (D)= A7) =31 ACK/NACK

O
T:
~
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[191]

AR EZ Y o] & 715 ¢k DL A B2 ]l ol A AF7] UEQRO)ON Al &85 447]
RE -4 (13)& Al o] & 5= 1}, A7) USRSSE] 144 W Z 42413 UE20)9]
S ZAA21)= 7] USRSSOl| 43t A H X g o A= 54 DLAZ(E)S A&
=2 A8 5 A7) UE(20)9] RF #3(23)< Al o] 8}, 14 %] DL 41 5. 9]
e =2 FA8 5 4 7] RF 7H(23)S A o] 314 &5 4= v} 53], 7]
UE(20)7} 7] BS(10)oll <3l UL d]o] & o] t] 3 ACK/NACK 4 5.2
AL A A o] 7] USRSSeN Y28k 44, 7] ZEAA 21)= 37 USRssoﬂ
AR F7] AEA A X = 7] ACKINACK A W& A% 52 FAlst e
A7) RE 4 (23)2 Aol kA &2 4 UTh 7] ZEAA 2D v
0]& 753k DL A B3 g ol A 4}7] ACK/INACK A HE A& =2 A8 e
471 RE 5 (23)5 Al o] & == ST
7] T2 AA(11)= BTSSE UE 2 UE-Z17 &
TAd3kH, 37 BTSS® A4 A HE 3ld UEQ0) 5 47] BSQ20)oll 14+
5 =
7

L =
A, me A-SgH 0w

)
UEQO)oN Al AE3tE5 2d7] RE 5 (13)2 Al sk}, A7) T2 M| A (1) 37
BS(10)¢} AF7] BS(10)el] ¢ %j gl t}-2 BS7} A & t2 TDD DL-UL 74 714
o %47] BTSSE 7733 = 1.2, 7] BS(10)9l] 914 ¥ UE(20)2] UL #1534
7] th2 BS2| DL #49] % St AMEIHAE F A S A
M Bl (E)S o]&3fo] & ]BTSS T 5 Ak A7 ZRAAMADE
471 BS(10)2} 7] BS(10)°ll <14 gk v} BS7}F FDD R.E= & 28l A 5 U o
TDD DL-UL -4 <zt 215, 4 7] BS(10)°ll 1A " A7) UE(20)2] UL A5 3}
371 B2 BSoll 449 UEQ] UL dFo] T&3te] e 52 dbo = 743
o] dojifs A B A (E)S o] &31o 47] BTSSE 74T = 9
271 BTSSS] A A K E 42418 UEQ20)9] X 2 A4 (21)+= 47| BTSSO &
A Bz Qo A= AL BTSSS 54 1 WA 54 390 wpe} 24 UL AUzA
ASS =AY, =& A7 A ULRAISE UGS dsde o AEsE S
A}7] UE(20)9] RF £ (23)& Aol 5= Qlrh. 5, 7] T2 AIM 21)% 4]

w>

BTSE 49 AMEEH Ao M= 24 UL AEE AE3HES 7] RF
FHR23)S Aol A] FAY, & e Ay or A58l EE 47| RF
F23)S Aol e = ATt A7) ZRAA QD= AFA A o] BTSSO| 43

E11 YA =

Austeele] A gshol 47) AFA AN =3 UL A E S,
A A 15 5w =
4

139] Ao & = o] 1= 3hifel whel A ¥ &=, UL A H X
371 REF R (23)& Alo) e 5= T}, 7] Z2AA(11)7F 54 UEQ0) 5+ 3|3
Al o] UEQ0)= 918l BTSSE -4 & 45, A7 T2 A A (12)7= 77| BTSS®l
&gk Al H Qo A = #ld UE(20)7F 24 UL A &8 AFshA] &S 48 &at
ot} whakA, Mﬂ S RAIA(12)% 7] BTSSell &k A Bz g 9l ol A = &7
UL A3 7 &/428 55 A7) BS(10)2] RE 5 (13)S Ao 34| &4 <=

ATt G T2 W(le— F7] 2 2EE E 1WA X 139 AAdE F

o] = dhitol] whel A = UL A B g ol A S2Al8H == 4] RF F4(13)<



37

PCT/KR2012/002004

WO 2012/128543

T2l W efell 71 A

g

b2

3

=
=

at7)e]

-
.

A

ol
ojn

WoubA] ekt 9 vhel A B g o

g ol 7]l vrEkt

o

2

A

o]t} e

RS
I

fiie)

oA, 714 = Bz AHEA71 7], 718

121
=

EA A A

[193]



38

WO 2012/128543 PCT/KR2012/002004

T4
835 ) 2 (time division duplex, TDD) B == & 48}
|AZ 71 7F 71 A = 0. R E
ACK/NACK(ACKnowledgement/Negative ACK) d B.& =413
3114,
37 NAZ 2R St o] g AuLAY O THE
Ansa|el ANAES AN sk JuE Falshar
471 ACK/NACK A 19| A FA o] 7] MU Le 9] A HA Ed
Sahiz AR are|elel A%, 4] A5 Aol A 7] ACK/NACK
B0 FASA g, 37] A5 A o] 7] A
AMBAEl] £381A] o= A B EZ QIS A5, 7] AEA Al
7] ACK/NACK A HE 2138+,
ACK/NACK 5 =214,

[7d7-8 1] Al

778 2] A1kl 2o A,
A7) R UM EE ARV 7]-SA A 02 A
A9,
ACK/ANCK g1 21,

[7d 78 3] A8 B A27ol] Qloj A,

A7) AEAF o] A
A BRI A5, A7
sl 47 A5 A4 o
MBS QLA G248k,
ACK/NACK A4 X 521,
[7d -3} 4] 7)1 A= o] Al i8-8 A (time division duplex, TDD) B ==
528 AF&AL7] 7] 2 ACK/NACK(ACKnowledgement/Negative
ACK) AH.Z A& oA,
F7] AREALZ] 7] 2 sk o el EE Qo R A d
MBS M HAEE AA k= AR E 7 $3} oL
871 ACK/INACK A 1 2] & A 5lo] 7] HHZ Q] A H A Eo
Eop= A BRIl A, 37 AEA A ol A 7] ACK/INACK
AR E =E9elal 7] A Aol A7) AR Z e JHAE
Srehx) ot A

Bagel qEAME &8l
ACK/NACK A R Z 47] ACK/NACK
o] Qx| ¢k o] &7} Bl A

0O

A2l A5, 7] DS A A oA A 7]
ACK/NACK 4 H.& &3+,
ACK/NACK “g 1. # 5,
[ 78} 5] A48kl 2o A,
A7) MEEZH ) HEAE= ARA77]-5EA A o2 744
A9,
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(3% 6)

[7d - 7]

[ 7% 8]

[ 7% 9]

[7d7-8 10]

(g8 11]
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ACK/ANCK A X #
A58kl 2l o] A,
A7) AFE&AF7] 7)ol A AR-& & = TDD o} 3 -4
ol 1 1%4 S
=i

ofy
oL
ﬂ

371 7‘* SA A o] 7l MHEZ e Q) M B A Ed &3+
Aqrszgelel 4% 47 ACK/NACK BHZ A7) HEA A
o] §-ofl H |5k o] &7}5qk 3HFH A A B Qlel| A A F )=,
ACK/NACK A 1. 54,
A 3835 ) 2~ (time division duplex, TDD) B =2 & 48}
AR 717} 71 A =5 & B2 5-E
ACK/NACK(ACKnowledgement/Negative ACK) d B.& =413

Ny
|
|

et

E

A

HH 255 528 E S 4 RE(radio frequency) 4% ; &

47) RE & Ao gl T4 " LA S Z3skn, 4]

= 7] 71 A 7 S B2 HE] shu o] ko] el o s

| M BEAEE A A8k HEE 4181 E S A7

RF 5 & Alo]8}al, 4 7] ACK/NACK 1.9 AEA| o] 7

MBI Q) A HAE &afe A H e Al A5, 7]
A Aol A 7] ACK/NACK A HE G418l 47| RF

TS AlofekA] o, 7] HAEAIF o] A7) B

AMBAEo £314] = B AN A5, A7) DA A ol A

7] ACK/NACK A H& F4l8t a3 A7) RF 5 & Ao 8h+=,

AF-&AF7171.

A|gtol 2l o] A,

A7) R UM EE ARV 7]-SA A 02 A

A9,

AF-&AF7171.

A9}l 2l o] A,

A7) AF& A7) 7)o A ALR-E] 2= TDD 8} 8 -89 T A4S

A7) 71 A =3 Q1A g

TDD 3} &k -7 3F =

AR&AL7] 7],

Ag& WA A0 5 o] = gk

A7) AEAF o] AV MHEEE

_

O
Q) A B A Eof &3
Aquastgelel A9 Ay TR A= A7) ACK/INACK AHE
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[7d7-8+ 13]

[ 14]

[7d -8k 15]
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4171 ACK/NACK A K9] A7) A4 7] o] F-of ¢ X3k

o] &7 5¢k 3 g A A B oA FAIBES AJ7] RF -5 S
A o] 3} =,
ALE-2)1717].

71 A = o] Al 8- 2 2= (time division duplex, TDD) .

‘27171 = ACK/NACK(ACKnowledgement/Negative
ACK) A 15 AF gl 1o A,
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