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51440 ... Receive in second subframe response to data
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(57) Abstract: The present invention relates to a method for transmitting and
receiving a signal by a terminal in a wireless communication system support-
ing carrier aggregation. A method for transmitting and receiving a signal by a
terminal can comprise the steps of: receiving configuration information
about component carrier aggregation; on the basis of the configuration in-
formation, configuring a primary component carrier in a licensed band and
configuring a secondary component carrier in an unlicensed band; transmit-
ting data in a first subframe of the secondary component carrier; and receiv-
ing in a second subframe a response to the data. If the primary component
carrier in the licensed band is configured as a component carrier on a TDD
mode, the second subframe can be configured on the basis of a HARQ-ACK
timing in a first condition.
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o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
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multiple access) & -2 TS -4 A & Al 28l ALgE 4= 91T} CDMAT
UTRA(Universal Terrestrial Radio Access)H CDMA20003 £~ F41 7] % (radio
technology)Z - 2 4 21 t}. TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution)¢} ¢ F41 7| = &= 4= 31t} OFDMA<= IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &3} &
A 71«2 7382 4 2l UTRAE UMTS(Universal Mobile
Telecommunications System)2] Y +-©] T}, 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)™ E-UTRAE A}-8-3}:= E-UMTS(Evolved UMTS)<]
A2 A 5} eFH Lol A OFDMAE -85l 4 e % =10l A SC-FDMA &

2 -&3c}. LTE-A(Advanced)i= 3GPP LTE®] #1315 B8] ot}

A& W 3slA) s17] Y 8l, 3GPP LTE/LTE-AS Y& 7] & shA 5k 2 1y o]
71 A ARgo) ool Al H = A ol tt, g, o] sfe] Aol M AL E =
SEQGEE) o5 &Y o & w7] A AleE Ao, o] g 5
gol o] AR U o] VA APSE HojubA] Ao e dH R
" 5= ATk

523 3GPP A A& A S 7IHk o 2 g Yhib 3t E-UTRAN Ake] o] -4
Q1] ¥ o] A 3L & & F(Radio Interface Protocol)2] #| ] 3 ¥ (Control Plane) 2
A8} ¥ (User Plane) 725 YER &= =W ot} Ao 8 H - v (User
Equipment; UE)Z U E ] =7} 5 & el at7] sl A] o] &8k= Al o] HA[A] & o]
AEH = T2 ugvh AR AL o Fej Aol A ATl A E
tlolH, ol & &, &4 dlol &= Qg 37l Ho|H Fo] AEHe= 525
ol &kt

A1 ASA =8 A5 =2 Al 9 (Physical Channel)S- 0] 838} A9 Al 5ol A
A B 7<% 48] 2~(Information Transfer Service)E A| & 3tt}. & 2] Al 52 A9 9l

= wf A £ 4] o] (Medium Access Control) A5 3= 2 %2 g (Trans e L

32 E Channel)& 53l A2 = o] o). 7] AFAd-S Fal v A5 EA o
AT 22 AT Atolol HolE 7} o] 53ttt S 53 #4159 22 A%
Alel = B A Y-S 58 dlo] g7t o] gtt) 3] Bl g2 At s
FAALe R &Y AR, B d2 8 WA

OFDMA (Orthogonal Frequency Division Multiple Access) %2 © 2 ¥ 3% 31 4J-aF
¥ Aol 4] SC-FDMA(Single Carrier Frequency Division Multiple Access) %2 © 2

W2
A 2 A5 2] wl A7 224 ©] (Medium Access Control; MAC) Al 52
=2 Al € (Logical Channel)< -3 /391 71591 5 ¥ =1 4 o] (Radio Link Control;
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13t} o] = 98, @23 Y E L) =19 RRC 7152 A 2 RRC WA A &
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75, @& RRC 12 “Hl (Connected Mode)oll 1A ¥ a1, -1 %] 58t
- RRC A4 & H(dle Mode)oﬂ A A ®th RRC A5 9 A9l ol =
NAS(Non-Access Stratum) 7] 5 Al 4 #H2] (Session Management)$} ©]-54
2] (Mobility Management) ‘& /] 715€ gt
71 A F(eNB)-& 1A 8F= kb A 14, 3,5, 10, 15,20Mhz 52| & &

shubs A s o o e] ddel Al &t = A AE AN A5 Al F gtk A2
2 Ao Ja g gadze 2s s 449 5= q)

HES| Ao T2 dlo|H & AEeh= st AdSAd-S Al R E
71 %3} += BCH(Broadcast Channel), 3| ©] % W A] #] & 7 %-3}= PCH(Paging
Channel) AL-g-A} E g3 o)L Al o] WA A =

oX ¥ E| 1o
=

Omlor

£ 7 %-3}+= 3}38F SCH(Shared Channel)
ol At S HE AN AE L= w4 AH] 9] EE = Alo] HA]A] 9]
45 3}6;} SCHE E8l A44 % 9o, 1= ¥ % 9] 318 MCH(Multicast

Channel)& E-3 59 5 v} A, Gdo| A Y E AR to|H &
AEeh= AT ASA L 2= 27] Alo] vIA A E % 4$8F= RACH(Random
Access Channel), A& A} E 2] o]} A o] WA X & 72 %-3}= 8 SCH(Shared
Channel)7} vt A5 2D o] Aol lom, Aol v H+=

+=2] Al € (Logical Channel) &= BCCH(Broadcast Control Channel), PCCH(Paging
Control Channel), CCCH(Common Control Channel), MCCH(Multicast Control
Channel), MTCH(Multicast Traffic Channel) 5ol 3

% 32 3GPPLTE A =8lo] o] &4 = & A& B ol &S o] &3 ArkA 2l
ANT AEHHE dgetr] g Eudolﬂ}.

Aol AR AFefol A thA]l o] ARA AW, A 2 o] Aol ] &k A8}
7171 @A 83014 71 A =3 571 & st o 271 4 o A (Initial cell
search) 2t 15 =3 g}, o] & 98l AFE-A} 7] 1 1 A= o 25 57

A 9 (Primary Synchronization Channel, P-SCH) ¥ 571 Al € (Secondary
Synchronization Channel, S-SCH)& =413}¢] 7] ]%er 7|5 93, A D 59
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ARE G580 1L 5, AR 7] 7] = VA 5 S 2B 2 2 WS A (Physical
Broadcast Channel)E =413} Al Y W4 A 01 5 853 4= Qlv), 3hH, AF&%}
71715 Z271 A g2 d A o A sh ek A 3 A E (Downlink Reference Signal,
DL RSE FAEe] Fheke A A g A E gels 5= 9l

Z7] A 'ALE wkz AR 7] 7] = @A) S30200 A =1
3}aF¥ =1 A o] #l] d (Physical Downlink Control Channel, PDCCH) &
EolstgFd AA A G Rl nhE =231 A3 2 ' (Physical Downlink
Control Channel, PDSCH)-E =215} &0 A 2 Q1 Al 286l AW E 853
A

o], Ab&A} 717 = VA = el &S dhRSHY] fl 8l o] % WA $303 WA BHA|
S3063 -2 ¢ 2] % £ 714 (Random Access Procedure)S -3 & 4= At} o] &
A&l AR 7171 = B2 Y el 7 & A 9 (Physical Random Access Channel,
PRACH)-S- 53l 3 2] 9 E-(preamble)2 7 5-5}31(S303), = &l 8} FH A A o 2
2 olo] tfgot= EelstFE AT S Sal Zel i Ee] e &
HA A& 218 5= QI ThS304). A A 714k ¢l ] Ao A9 7149
ool & Yo A4(S305) 2 ZelstaFd AAo A L o] f&8l=
=3t A Ad 741(8306) % B2 5= 3l 2 4 2H(Contention Resolution

Procedure)& -3 & 4= 2
1

S g8 A A A8 A 717 o) AR Y
N A% AR BeahF Y A o)A LR el S A E A S AS307)

2 & 2] /d3 e =+ 7 A € (Physical Uplink Shared Channel,
PUSCH)/= &)/ &d AA A A = (Physical Uplink Control Channel, PUCCH)
7 4:(S308)S =3 'E‘ T ATk AREAF 71 717) 71 A o' A EShE Aol ARE
B-28lo] ek A1 Al o] A H.(Uplink Control Information, UCIZFaL X] & g,
UCI+= HARQ ACK/NACK(Hybrid Automatic Repeat and reQuest
Acknowledgement/Negative-ACK), SR(Scheduling Request), CSI(Channel State
Information) ‘s-& ¥ $3tc}, - 7 Al A ol A, HARQ ACK/NACK-Z 7H¢13]
HARQ-ACK &8 ACK/NACK(A/N)2. & %A ft} HARQ-ACKS E A E| B
ACK(ZF3], ACK), Yl A El . ACK(NACK), DTX ¥ NACK/DTX 5 4o &
stE 2 3skt). CSIE CQI(Channel Quality Indicator), PMI(Precoding Matrix
Indicator), RI(Rank Indication) ¢ ¥3$}¢tt}. UCIE Y W4 07 PUCCHE -3
S AT, Alo] ARk Egf 3 tlo] g 7} G Aol A &¥ ojoF & 7% PUSCHE
S8 A ol e W ES 9] 2 4/4] A ol 98] PUSCHE %3l UCIE
H| =72 0 7 ALt 2= Qi)
5 432 LTE A 290l A AR 3= B4 a1 o] T8 o A 8hz mrlolt,
4% s, A5 OFDM T4 32 541 Al 280 4,
yare) /b 21 w0l Bl 3% W4 A B 2 v 9) (subframe) 9] 2
o] o] X1, Bk M B¢l 9 Th4ze] OFDM Al ¥ E3siz 94 A3t
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[52]

[53]

[54]

[55]

[56]

8

TRHoE Y olHT) 3 GPP LTE 3% =°l 4 i= FDD(Frequency Division Duplex)©]]
A8 7158 BFY 1 54 Z 9 9 (radio frame) -2 ¢} TDD(Time Division
Duplex)°ll 48 7} E]r% 29 A Ji’ﬂ A TZ2E A g

249 (= BHY 157 29y 725 gAY R A A

22 9| 9)(radio frame)- 107 2] A H.3Z &) <] (Subframe)g;cz A ar, sl

A B 3Z Y 2 Al ZF & A (time domain) ol A 271 2] &3 (slot) 2.2 A H T}
shu)le] A B Qo] 45 = d 4eli= Al {FHE TTl(transmission time
interval)e} @t} o & £ shube] M B gle] Aol ImsolaL, shte] &%
20)= 0.5ms 2 4 SAeh. ahhel £E-E A7k oA B4el OFDM 4158
ESEshar, =34 o G ol A tha=2] 29l 55 (Resource Block; RB)-S 3§13t}
3GPP LTE A 2=816] A 3= 313k S o] ] OFDMA & AM8-3H 5L &, OFDM 4] £0]
shte] Al -7k YEbd Y OFDM 452 B3 SC-FDMA A& = A &
Frhew ool d 5 aleh A9 B gsl 2A o] A9 HERB)E 5ol
xRN A E7] AE2 Q1 FukE I} (subcarrier) & E 83 5= It

o] 5ol 3% = OFDM 4 & 9] 4~= CP(Cyclic Prefix) <]

- (configuration)®l] vpe} Ged 4= A}, CPoll = 243 CP(extended CP)<}
¥.5° CP(normal CP)7} Sl t}. ol & E9°], OFDM 4 &0 3.5 CPoll o3& -4 %

35, shhe] &3l 235 = OFDM A &9] =& 7701 5 94T} OFDM 4] £°|
gE cpell &l A E A4S, 3 OFDM A &2 do]7} Zojulm g, gt éioﬂ
3 9MH 3= OFDM A &£ 9] 73= %5 CPSl A -+-Eo} At} 2449 cpe 4 7l
| & S0, sh}e] &3l 85 = OFDM A2 =671 4= 3t /\P*Q“X}
1717 whE &5 o] Fohi= 5o 479 ol At e e A+
AEZ S S Fol7] fel 2E CP7EAREE 5= ATk

FT CP7H AR H = A5 shbel £33 7712l OFDM Al &5 38t =,
shbe] M B LY QS 1471 2] OFDM Al &5 32393kt ofuff, ZF A B 3L 1| ql 2]
A5 3 7112l OFDM 4! £--2 PDCCH(physical downlink control channel)®]]
st ¥ a1, 1 2] OFDM A} %<2 PDSCH(physical downlink shared channel)®]]
oy 2= 9l

249 (b)i= B 2 FA ZE ]l 72 E oA gk Bl 2 A ]l
2701 9] }3% 32 | ¢ (half frame) 2.2 -4 E] W, Z} B Lo 2/ £FE S
F3F31= 471 9] Auk A B3 ) 9] 7 DWPTS(Downlink Pilot Time Slot),

R % 1K Guard Period, GP) ¥ UpPTS(Uplink Pilot Time Slot)< ¥ §3}= 53
X1 BL3Z 9 9 (special subframe) & 2 -4 ¥ T},

71 58 A B2 loll A, DWPTS = AHEAF 7] 710l A o] 7] A |4, 5718}
E= A F4 ol ARG E T UpPTS+ 7 A wrell A o 2 3274 3} Ag-2F 717] 9
FEEa AS 5715 wFEE u AHEET. 5, DWwPTSE s g A o=
UpPTS+ 3 d A AH o2 A85 ™, 53] UpPTST PRACH 2] i &-o]1}
SRS Aol &2 g A} wal B3 77 4k 5 ¢} 31aks o Alo] o

2

fUl

N
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[57]

[58]
[59]

[60]

[61]
[62]

[63]

[64]

9
S N5 FAR AN A FFL A A= 142
A A7) 913 F1kol k.
A7) B A u e )e] walol @A) 3GPP JE EA oA = okl & 17} o)

By
a1 Tt 3E 19 A T =1/(1500(}<204g Ql 74 -$- DwPTS ¢+ UpPTSE

et YA goe] Regtow A ET

1]
Special subframe Normal cyelic prefix in downlink Extended cyclic prefix in downlink
configuration DwPTS UpPTS DwPTS UpPTS
Normal Extended Normal cyclic Extended cyclic
cyclic prefix | cyclic prefix prefix in uplink | prefix in uplink
in_uplink in uplink
0 6592-7, 76807,
1 197607, 204807,
- 2192-7, 2560-T,
2 219527, 2192.7, 2560-7, 1 23040-7,
3 24144 .7, 25600-7,
4 263367, 7680-7,
5 6592.7, 204807,
P — 4384-7, 51207,
6 19760-7, 230407,
7 219527, 43847, 51207, | 12800-7;
8 241447, -
9 13168-7, -
S, B 2 F 4 e Qo) T, 2 TDD Al 8lel A e /et e 3
A B 299 A A (UL/DL configuration)-< o} 2 2] 3% 29} T,
2]
Uplink-downlink Downlink-to-Uplink Subframe number
configuration Switch-pointperiodicity | 0 |11 213 1 4/ 5 6 789
0 5ms Disiuilvyluibis Uiyl u
5ms DISiuUu/ U DD UIUD
2 5ms DISIUDD|DISIUIDID
3 10 ms DIsiu U uUuIDDDibDID
4 10 ms Disiu U bilDID DD D
5 10 ms DiSiUu;D DID|IDI D|DID
6 5ms DISIUIU U|D|S I UIU D
F71 F 20014 Di= R A A B ‘L’ﬂ LU AP el s
A8, Si= A7) 58 A B L Q) S o dhrt, EEE, AT 3% 2+ 4]
A zEloll A Agg et A Az Aol Y a-3gga 29
71 A e ATt
[3% 3]
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[65]

[67]

[68]

- - 6. - 4.1 -1 - 6. - 4]

0
L - 7.6. 4. - -1-] 7.6 |4]-]

- 8.7.4.6. - S O I I S AT I |
2 -

6.

- 7.6, 1L 6.5 | 5. |-|-1 - |-]-

3 -
4.

12,8, 7. 11. 6.5.4. | - |-|-| - |-]-]

4, -
7

-] 13,12.9.8,7.5. 4 I e |

L1, 6.

6. - - 7. 7. 5.0 -] - 7. 7.1 -1

7] 3 32 A 3 ACK/NACK EFY 21918 veR ), vkef chito]
A B Z Y] #n-k)ol A 7| A = 2. 25 PDCCH®} 8l & PDCCHe 2] 3l A
274 ¥ PDSCHE 4183 thA, <741 ¢ PDSCHel th ¢+ 3k =
ACK/NACK & A B3¢9 #nol| A A48 A HS on] gt}

3, PDSCH®] ACK/NACK-S 73k = Alo] #'d Q] PUCCHZ &8l &3} 7
), olw] PUCCHE 58 A4E = AR E Y9 ue} 224 g
Aelsha ot ¢ At

LTE A 2~ ¥l o] -] ACK/NACK-S 9 3F PUCCH A& 7} UES] v ¢ 3w o
UA 51, Ha29o] PUCCH A& A Ul 9] H5=2] UEE o] vl Al wr} o3 A
AR A A 0 2 UE7F ACK/NACKS A 4:3)=d) A48+ PUCCH
298 & & 8haFE =1 o) B & 1} 23= PDSCHY 3t ~A| &8 AR E =i
PDCCHE 7|qto 2 oHi54 vh2] o 2 A e}, 7177 2] DL Al B X g Q] o] A
PDCCH7} A &5 = A A & 92 =5>2] CCE(Control Channel Element) &

TA ¥ a1, UE Al A4 1= PDCCH:= 8y ©]/¢9] CCER A4 ®t}. CCE:
4ol & &9, 971)2] REG(Resource Element Group)E ¥ 313}, & REGE
REG= ##& 4] & (Reference Signal: RS)E A 2] ¢+ A Elff ell A o] 2-3}F3= ] 711 9]
RE(Resource Element) = -4 ©t}. UE= A2l o] 4418 PDCCHE -4 &}5=
CCEE 9 1Y ~E F 54 CCE 1 d (ol & 5], A WA =2 7h¢ ©& CCE
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el 2~)9] ghre o & fr % F2 Al4kE = 452 PUCCH A& -3
ACK/NACK-& 7 &3ttt

[69] oluj, Z}z} o] PUCCH AHY ¢1d) ~3= ACK/NACK-S ¢l g PUCCH A
& ¥t d & &9, 4~6'H CCEZE -4 ¥] PDCCHE -3l PDSCHOI| tf gk
272" AR UE ASE v 7HA8 S 49, 471 UEs= 7] PDCCHE
T/dsh= H A CCER! 4 CCE9] 1 el A2 HE] f- % 52 745 PUCCH, ol &
£ 9], 4H PUCCHE %3 ACK/NACKS BSoll A3t}

[70] PUCCH ¥ 1a/1b3= A/N A B.E A48} 31, PUCCH ¥ 2/2a/2b3= CQI,
CQI+A/N A R.E %3y, PUCCH £ 3-2 352 (Multiple) A/N A H.E5-&
A3 5 AT

[71]

o
o

dledel = s BT qlol] 29hH = £330 7, &30l 29hE =

)

MM g (o

W W

o |d
-
l
o
©
p‘L
=,
.
on
i
-
s
nt

[72]

=35 gk A 18] E(resource grid)E o] A| T
73] aape =

E5 AR G elAl o OFDM Al=3

ke
ai)
ol
C) e v
N
i)
&
o2
12
2
o
Z
o]
.
2
o
T
Nl
o
kd
ai
ot
o
)
)
1o
2
40,
I
f
e

u:zg'j
iz
(T
oby
&
ol
kd
it
ok
E
il
ok
%
o,
AV
i)
il
rlo
-\
&
ny
o2
a8
2
Z
a2
X
Z
&3

a7
=

‘

“
1% mtm
kd
ro
o
k1
()]
Ir
of
%
r ool
R
>
il
o
~J
®)
o]
o
=
>
g i
o
ke
o
=i}
R

1
(T
oby -
“

i

g T
o
p‘L

1

o)

=
] AR | Als}al JIAIRF HEEA] o] &

= AL oyt o & 59, 513 A &5 ¥85 = OFDM A &9

4= 3FA %] (Cyclic Prefix; CP)2l o]l ulg} W& = 5= ),

= el ZF @ 45 A9 2 & (Resource Element; RE)&} 8}z, 3pv}2]

ZH 84+ shvke] OFDM Al & Qle 4 9 sfufo] Fubga} QI el ~ = XAt}

Si1t2] RB+= AHA QA" G E o] ot s A &30

3 o%

> e o
fir 2 o oby

[74]

>
o
u
o

y!

N > NIB
FRE AL B R ] S opp i Aol AREE A A%

RB
Z (bandwidth)°l] &3t}
sheFe A B E ) e 2 E oA g
Fhzshd, Bz Qi A HA Sl A ol Y AE H
3(4)71 2] OFDM Al &-& Ao} 2 d o] By = Alo] G ol 33} H&
OFDM 4 £--& PDSCH(Physical Downlink Shared Channel)7} 2 %] = tl] o]
4 el el @ gtet LTEN A AFE5] = et aFd = Ao A2 9] o =
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical hybrid ARQ indicator Channel) G2 3 §}%Hc},
PCFICH= A .22 g 9] 2] 31 A OFDM A E-oll A %5 31 A B 3 2 o] A

o
[75]
[76]

HEHT e
(@) NN @)

il rlo
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[77]

[78]

[79]

[80]

12

Ajo] A d o] A Eol A-8-¥] = OFDM Al 9] 7l g2e) 3 JrE &)
PHICH+= 7389 = A 4ol ot 2w 2 & HARQ ACK/NACK(Hybrid Automatic
Repeat request acknowledgment/negative-acknowledgment) 4l &5 &1},

PDCCHE %3] 7 4% = Alo] A X.E DCI(Downlink Control Information)z} 3l
A @ DCIiz AREAF 7171 Boaz AR AL 717] L= A Al 2 A E R
2 Ao A0S FHBG o F Sol, DOl 4G T 2AEY A0,
ARG A% 9 Aol B B AT,

PDCCH<+ 3}8F% = 37 Al € (downlink shared channel, DL-SCH)&] A % 3™
2 2}9] e AW 4FeFY I - A9 (uplink shared channel, UL-SCH) 2| A %
Eul 2 2] e A R #| o] A (paging channel, PCH) 2] o] A X,
DL-SCH 72| Al2~%] A1, PDSCH ol A A4¥ = iy 54 SH ¢
AT Ao} WA A 2 g B, ARG AL 7] 7] TLE W e A ARgAL
71715l i3k Tx 3] #lo] Had A E, Tx 3¢ Ao &, VoIP(Voice over IP)2]
A3} AN AR F& UET 579 PDCCH7F Alo] &9 el A HE=E
A AREAF 717] = 8429 PDCCHE P U E ¥ & 5= 9Jt}h PDCCHE 34 =
9] A& Alo] 2)d 2 A(control channel element, CCE)E 2]

SH(aggregation) 7ol A 75 ¥ T CCE= PDCCHell 4 Al d Zeljol] 7]z ¢t
F Aol EE Al g sz AR ¥ = =24 & fulolth CCE= 5479 A4
84 7135 (resource element group, REG)®ll t-g-¢tt}. PDCCH®| Z ! 2 PDCCH
H|E 9] 7)o+ CCEY] 7ol whet AA Hrt 71 A 5-& ARgAL 7] 7] o Al A 52
DCI¢l w}g} PDCCH -8 A A )31, Alo] %4 Kol CRC(cyclic redundancy
check)E ¥-7}3T}. CRCI= PDCCHE] &F-AF iz AR B2 o) ule) 218 2o,
RNTI(radio network temporary identifier))= v}2~7] H T}, o & &, PDCCH7}
EZ AR 71715 A% AL B, s AR 71719 A E AR, cell-RNTI
(C-RNTI))7} CRCell v}27] € 4= 91t} PDCCH7} #| o] & w A X & 98 AL
75, # o)A 21 ¥ %<, paging-RNTI (P-RNTI))7} CRCol| n}47) = 4= 1t}
PDCCH7} Al =8 A B (Rt} -4 4 o7 Al 2~®l A B B 5 (system Information
block, SIC))E 913+ A Y 7d-%-, SI-RNTI(system Information RNTI)7} CRC9]]
np2~7) 2 5= )tk PDCCH7F f% A& S8& A A 49,
RA-RNTI(random access-RNTI)7} CRCel| v} 7] & 4= 91t}

L 7& LTE Al 2=8lol| A staFd A Ao A d & A skt ARS-5 &= A
G E Yty 53], 279 (a)i= 71 A= S Heve] A7 1 s
27021 -5 YE AL, &= 79 (b)= 7 A =79] F41 qbElve] 75271 470 9]

o M mN

7452 Yepat). 41 QLeluhe] 7%l ot e} RS(Reference Signal) 7 €1 %
Aol o] A BeE A vele] A e B,

Element Group)©] ). REGT RSE Al €] gt A e oll A 4711 9] o] -3 2}
2ARE)E T Eth REGE =Wl 772 A 2= 5 ¥ it PCFICH %
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[81]

[82]
[83]

[84]

[85]

[86]

[87]

[88]
[89]

13

PHICH3= Z+7} 47} o] REG % 371 9] REGE * 83t} PDCCHY= CCE(Control
Channel Elements) @9 2 A 51 &1} o] CCEX:= 971 9] REGE ¥ 33t}
w2 24l ol Al L7 €] CCERE o] Fo] %] PDCCH7F A &5 =% & 2l 0}71
Astel MLELZHS] &5 71v 57 773 0.2 wi X €l CCES #318hk
AAE et ©do] PDCCH =418 918l aLefafjof = L 4k 571 = %‘* 3
D}uLo] PDCCH 4~ /\] 0 _?4 ¢H Q—q_] ¢H o]: O}L: CCE & Z) aL,__ 74 }\ﬂ o Oﬂ(search
space)©] 2t L @}, ¢ o &, LTE Al 282 A A o 9.2 3 49} 7o) Hol&}ar

o)
DA

[3% 4]
Search space S§{ Number of PDC(?&?
Type Aggregation level I Size [in CCEs] candidates M

1 6 6

UE- 2 12 8
specific 4 8 2

8 186 2

Commen 4 18 4

8 16 2

7]l M, CCE ¥4 @' L& PDCCHE T4 8}3= CCE A& Yehla, g1y
< CCE {4 A Lo A4 do& UehiH, 5 22 14 2E e 44

% oo 4 WU Y sof 3}z R PDCCHE] /)50l ok,
A e B ghuto ek H2o] 34y =gl EX oA A

% 9 (UE-specific search space)d} Al W] o] & whidof o5l 5] 2o] 3] 85 += 5%
44

A A & & (common search space)Z -2 5 AT} B2 CCE 4 @l o]
821 &F AM F9& ZYESkaL, CCE 4 wlRlo] 1,2,4 H 89l @ik-54
AN Fode ZUHAT 5 AN g9 R dE S HdA g2 enRd
ATt

FE3h ZF CCE A4 @i gLl tishol 19 of whie] A 7o ¥] 3= PDCCH 4 4

O
= 18

3

A

AN R HA (T 2 e A5 7FH) CCES] 9 X i= dto] ufeha] v
= giviet W sksA ", o] & PDCCH 4 49 8l + (hashing)2}al dHt.
}7] CCEx= Al 2=dl thol] E4kd 5= vk Bo A5 o=, =d 4 o=

# =9 CCE7} {1 H 2] H (interleaver) 2 Y= 2 4~ 32 UJ] 371

NE W= e H 559 CCEE REG @9 & H4]+= 755 3 o). whebA,
8hbe] CCEE o] F3= Fup/AI I A& Bel o R Hﬂiﬂﬂ Aol Ao} G
el A 2 A F=ab5=/A13E G o oll EAHAM FE T A=, Alo] A E-2 CCE
G2 FAHAT AH WS REG G2 FdH o 2N Fa

tho] ¥ Al E] (diversity) 9} 7H4] W S}(interference randomization) ©] 5-& | tf & &

A
T At

T 82 7N el o] ¥ $H(Carrier Aggregation, CA) E41 A] =8-S o] A &HT}
58 Fhxehd, o] /et et A 7 W E HES 3 (Component Carrier,

o

A

o
o JH
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CC)E S ol v] W& AlEteFe 3 g 22 A Yk = 9) go{ “AFTUE
HESIHCO) <= 5 7He vHE &o(ell, 7l g0, A )& tAlE 5= vk 44
CCEZ T ol M2 A AL v S 5= Ak A4 AEUE

Htalo] g Z e =g o g A 4= v} UL CCY 7H5<} DL CcC9
M7 k& vt A Al e o] o 2e] Alo] A &= 7Hs st g, Alo] A R.= 5
CCE BalMwt Sl ¥ s dA4d 5= v o]ed 54 CCE Zfo]m g
CC(EE A7 COR A F 8l A ccB AT E cer A X% 5 9l

[90] ELE*—?HFJOJ 2AEY (B AR ACC HAEH)] A849 45, o}sob%l;;_
StkS 913 PDCCHY DL CC#02. 2 A4 31, 3% PDSCHE DL CCH2E

AEE = J. A2 2ACC 2ASHE Y&, A8l o] XA & = (carrier indicator

field, CIF)9] ¢ o] i€ = It} PDCCH W ol A CIFS] &4 o 3= 49

A= Al1d ¥ (of], RRC /\];Lwal)oﬂ olaf Wk A @ vk B vt

Tw-54)wA e 49 5 vk PDCCH #&9] o] 2 242l& g ofshd

& 0% OXL

o2 d

[91] B CIF t] 2 ¢f o] 5 =(disabled): DL CC 2] PDCCH+= -5 Y ¢ DL CC 2]
PDSCH A9 & €98t 71H &hte] =19 UL CC /32| PUSCH A= &

[92] @ No CIF

[93] ~ @LTEPDCCH TZ(5 U8 53}, U e CCE-7|% 24l 913) 2 DCI
IR FY

[94] B CIF ©] U] ©] & =(enabled): DL CC “J-2] PDCCH:= CIFE ©| 83} =9
3= DL/UL CC =94 &4 DL/UL CC 4+2] PDSCH == PUSCH A9
a4 7hs

[95] ® CIFE 714 += ¢35 LTEDCI ¥

[96] -CIF (A4 E 4-5E 248 x-HE FE(d, x=3)

[97] -CIF (A€ 7 %) 91%3= DCI £ Alo]=of A §lo] 4=

[98] ® LTE PDCCH 72 & AAIE-(5 Y F 33}, 5 U s CCE-71RE 24l 41)

[99] CIF7} &A1& A9, 71 A =-& @ 59| BD 534 =& w37] 913 PDCCH

TUEY DLCCHEE 93 4= 9t} PDCCH Z=HH % DL CC A E= ©¥3H
A A DL CC2 472 A s} o)< DL CCE ¥ 3}6lar w2 &9 DL CC
Aol AR PDCCHE HAE/HE 35 Fal gt =, 7] A 5r0] Yol 7|
PDSCH/PUSCHE ~#=# 3 - PDCCH:= PDCCH ¥ U E] ¥ DL CC A EE
Z & A5t A4l PDCCH U E ¥ DL CC Al E= - 54 (UE specific),
Gk 1554 = A5 (cell-specific) WA 0.2 A= 4= 91t} 89
“PDCCH F. Y E] % DL CC"= = U Y A e]of, U H 4 T:TJJF & S
Sol 2 Al d 4= vt Egh, wkg 9 &l WIE CCE AW CC, ATH gl el o,
AR A T 22 Y] &olE A 5 T

[100] 5 9+= He) A o7t Wakel Ao 2AEE & A #3702 DL CC7h
B = dvhal 7Hg gt DL CC A7} PDCCH P W B ¥ DL CCE A4 H vk
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[101]

[102]
[103]

[104]

[105]

[106]

15

]-7448}14_ DL CC A~C:= 1H1 CC, }ﬂﬂ] 7]]‘7/]0-] }ﬂﬂ] /31 Eo;l_ ;q;‘d_fd 2= olq_
CIF7} t] 2=ofl o] & ¥ 4%, ZkZk2] DL CCi= LTE PDCCH “d A ol u}e} CIF gl o]
2141 2] PDSCHE 2=A|& % 8= PDCCHRHS A4 4= Q) 8hdH, a5
(B w554 B A5 A9 Als Alrd B el 98 CIF7} ol o] &
¥ 79, DL CC A(X- Y E ¥ DL CC)+= CIFE ©|-&3}] DL CC A% PDSCHE
227)& % 8= PDCCHE R o} e} th& CCE] PDSCHE 2=7|& % 8=
PDCCHL %3 4= 9t} o] 44, PDCCH EYE % DL CCE 44 ¥ A &2
DL CC B/Cell 4= PDCCH7} A %3 #] &=t} whe}A], DL CC A(X-HE % DL
CC)E DL CC At ## % PDCCH A4 9 9], DL CC B9} ## ¥l PDCCH 73 4
%% W DL CC Co ¥ ¥l PDCCH 4 o9& W7 X s of g}, &

A4 o) A, PDCCH 7 4] 992 Aelof g A o cka 7h4 gk,

&gt vlel o], LTE-A= A2 2-CC 27& ¥ & 1 8ke] PDCCH Woll A CIF
F&-& a1e{3hal 9tk CIFS ARE o3 (3, AR ~-CC 2AE Y BE EiE
AR ACC /\;q]za] I 1:/] X] OJ) a7 1:7]_ xqu,o_ RRC /\]:LH‘%]% Egﬂ
A G- S5 A AAE 9 AL, Sl RRC ALY A S A3 F
we Zhl el Al 2~ A& 2 PDCCH Woll CIF7F A& 5= %] o] -5 148 =
o},
5 102 Unlicensed band & ©]-&3}= " of] gt & o] & = A| %

Hog of o A Al eol) uhet, LTE A =83 2
WiFi A] 228l o] AL-83}= 2.4GHz ™ 9 2 22 unlicensed T & o] L A)
%)= 5GHz 9 1 252 unlicensed & & Egj¥ o X 2o &85}

ojul, & o] &, Unlicensed T2 2} 541 == 7ko] A& 53
St WAl S A S R E ZF BAl BT A E AEEy] Ao A
sensing) & T8 2 Al mETFAIS ASE oA B=s 21l
At} ol w], ALk vle) T2 2d M-S CCA (clear channel assessment)&} 3l
H=1w LTE A| 2281 2] eNBY UEXS unlicensed T & (©] 3}, LTE-U
g oletgholl o] A& AFS YsA = CCAE G soF & 5= 2

B ez, W8] the) & B4 A A7 A a5 o] A X}%
%ﬂHEﬂWOETJT”%ﬂQQEﬁ Fa 9 U = vk =, 1]
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ATt

E e o o=, 8Es] e AR B g 545 srefste] dAE =
A At olm), A o ®, 54 Fukgr e & 54 AFIAE o] &shar =
ek, 44 e 23 St Ao R i A o' Faka ol
ARS8 57 AbiAbe] A ubel G ek M A X o A e-eh e e 54
T & A E] e 5= ek o], o e &, TV Bfo] E Asflo] ~A Y
TV 8% 5ol AslistA] ez A stell A v Q1I7EE tufe] 2ol & A8

T
817kl e oo & 43 WlE s DY 4 gleh,
Z 0w e ws tea 2l Tg Lo R Y4 s T g oe

ojujgt = glow, Fargh Ao 2 §AHH A F=r) L v A g
=

HlW & oo o] 572 a1 ste] AA[d & As=g

T3 A o & LTE A 28 2] eNBY UEZ} 21 &5 A48t uj o] WiFi & o} &
A =EEL CCAE F=838ho] 1H4]S U o 7]A] gofof &t} o & £ 4 WiFi
2(801.11ac)®l| 4] CCA thresholdi= non-WiFi Al & ¢ th&}o] -62dBm, WiFi
MNZ ol thahe] -82dBm & A E o] 9o, o]i= STAC|L} AP, ol & 50] A,
WiFi ©] 2] 8] A1 Z7}F-62dBm ©] 9] ¥ o0& FA A (& oA s
A& AFE A FoE Yv gt 53 4 08 WiFi A 28l el A STAY AP+=
4us ©]%} & <F CCA threshold ©]72] A& & AE3X] oW CCAE F~3&laL
ANEAFE TS U

olwf, ¥ Irg o A= & 107} o], W3] o] 9 (licensed band)?! LTE-A Band 2} H]
A5 )1 LTE-U th & 9] 7] o] of L] Alo] A 33} Sholl A eNB7F UE] Al

A

E off

>

olste] g el A= AlQ Wr2loll thek drg o o= A, UEZF 3] i 3t

H] W3] )& Z 2ol A F 7l el A E W E J] 2] o] (component carrier; CC)E &5
FA e 3 oS A E AEE 7SR o ofdl] S W= A
o T},

E3 AdE R WE Y AFZVE Ffejo]= ool g AFXUE
71 2] o] (Primary CC, ©] 3} PCC 3= PCell2}sh), H] W3] thd o] AF¥XHE
Melo)= AR d ] 3 EWE 7)) 2] of(Secondary CC, ©] 3} SCC HE+=
SCello] e}sh = £ 4= it}
SHA| R, 2 o] AR WA E-& th A o] e oS 1} o vl 2] v W
HEo| Algo] o LE] Alo] A V[P R o] §H = Al A & gy A &)
7hesh, 3k B A E ) 9 Rko 2 eNBo} UE Alo] 9] 21 & 5241 0] o] o] 2] 3=
5ol 5 A g 7Hsshe g et AA o & S B ] ghi=T), g ok of
A QF WA &-& 3GPP LTE A =51 RE of v 2} T} & 54 o] A| 28l Ao A & gH4
%-go] 7Fs stk
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S 118 B[S o9 A Asko] AL ahz W ol o A& vhebd mRol Tt
l

LTE-U th ol A 7] =3} @ido] S-2l-& =3 87] fl el A= vh& 54
Al 2=El(e.g, WiF) 3] B AL B3l A sl d thg & 54 Az 52k A7 3
FRZ 4= glofob Fhrh(o]shell A= s 24, LTE-U band<l| A 2] 5-41& ] 8
A8 R 5 A ZF -7F(Reserved Resource Period, ©] 8 RRP 7-{Fo] 2}sh) 2

84 5 ek,

oe] 3 RRP T4+ B0.5H/] 918143 o e 742 o] £A1% 4= 9lek.

o)A 0 R WiFi 5 THE B4 A 29 tlute] 2B o] A g A Ao
q

5
busy3dItar Q12 3 4= Q) =5 54 reservation signal-s 7 %354 14, RRP -1t

_l

S5 Y il ool AE Tt Eelgle]l AFE s RS R HolE A E
ﬂ+ﬂ0iﬂ*ﬂb%@ﬂ7ﬁﬁﬁ+ﬂ%ﬂﬂ11%ﬂnmum@£
K83} A 5= RRP A 7F -7+ 1] 2] A A& vhd, ghahe)] o] & 1) g
dEjFomMN I E St |l A A ¥l RRP -‘rLﬂE L e I =
FA8 QES & 5 ek

kol A 3l G RRP Al ZF1-3F A RE 5= WA o 2= Al g of
ojz#E g Alold FEjE AAH = T oE HEIE A o(e.g LTE-A
band)E S 3l A 3| & RRP A X 73 JRE Aa5+= Walo] 7k o Aok

AR 71Hre] ¢l o] H& WAl o ® F2Fek= H] HE] o o w2t I rhE
of| 2, eNB+= data %521 ol 7l 2] Al (carrier sensing, CS)E 533 4~ 2}
SCell®] & A 20 el 7} busy A A idle A & | A 3L idleo] 2hal A=A,
eNB PCell2] (E)PDCCHE- E-3ll(i.e. cross carrier scheduling, CCS) = SCell 2]
PDCCHE -8l scheduling grantE 7153}z, o] B &$52la A28 4= 91t}

ol wf, U = M7 AL H AB ZyQloF ¥ RRP T3-S AAT
Ut A7, MEE R M A E 2 Q) 855 AL ol eNB7F UE®N A higher
layer signaling (using PCell)©] 4} physical control/data channel & &3l &&=
A

RRP 712 Al 2} Al 52 higher layer signaling®l] 2|38 7] 4 0.2 (=&
semi-static 3HA)) A A FH o] 91& ZFE DT} == RRP A 2F A A& SF#n & &2
43138} a1 4} & o], SF #noll A =2 SF #(n-k)°ll 4] physical layer signaling<- 53|
RRP 7-712] A2t x| Ho] A= 4= 2t}

gt o] ¢ gk RRPE 4 3} *1 8 32 9)e] A9 52119] (a)oll A 9} ko]
subframe boundary 2 subframe number/index”7} PcellZ} U x| ¥ & gl 2 -4 =] A}
(o] gk A $-E “aligned-RRP”2} A 3}, 'To= = 119 (b)oll A @} 12 0] subframe
boundary "+ subframe number/index 7} Pcell 2} & ] %] ] -2 & € 7} #]

A LE s FAAEH 7 Aokl d g A -5-E “floating-RRP” 2t & 3.

B "k of] A cell{} subframe boundary 7} 4 %] ¥t} &2, A fﬁ E}E— 27N cell®]
subframe boundaryz+ {+2 o] 578 Al {F (o] & &) CP length, =2 X usec where X
> 0) o317} F & o w3t 4= ), ek B kg o A Peell©] 2} €2, time (and/or
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frequency) synchronization ¥4 ©| 4| Ucell®] subframe (and/or symbol) boundary &
AAs7] A8l Fxshs 54 cell& 1S 5= A

o] 3ol Al 3= A< & nupe) o], LTE-U o) & 7} ﬂOl A o] A2l 7] 34
AR e EHEROE o4 4 A A ALlohe] £R AT
o] 1) Alo] A F3-& 913 HARQ-ACK ¥ =9 whei o o afj A A<z &krt.

B} A eAlR=, LTE Al =81 9] W3] th Holl A PCell& A7 8FaL, LTE-U
o & ol A SCellS A A 3= 4 F-(°] 3}, UCell)oll A 2] HARQ-ACK 3] =88 v} of]
& g7t das 5 vk =, A elo] Aol 7] 26t vhE Al =839
BAL T HFIA iz BEALSA 02 R G AIE RS o] &kl
A=k HARQ-ACK 3| =9 W o A] | =71 4] HE= 89144 21 UCell 9
e ] she] dgE HaAdo] ) 3 UCell®] HARQ-ACK 3] =1
WHoll kA= dl AN Al =83kl T3 -& Y8 A LTE Al =5 el A 4845+
HARQ-ACK ¥ = Wl & 5123 ¥ 8 4d o] 9lt}. o] 8ol A 3= UCell®] SCell &
o8] = 7 g0l A & T} 4t HARQ-ACK T =W Hlb i of] O gk A A o &
S Riasy

%= 123= Block-spreading®l] 7] %3 PUCCH 32" 9] ¢ o & v}Eld =¥ o]t}

LTE-A A =8l ol| A= H402] 8} | 2 X HE 7€) o)(DL CO)E &3
& 557 PDSCHell th ¢+ 5572] ACK/NACK B H/AEE 54 & d=
AEXAE 7| o(UL COE Bl A43= AS st o) o, 7] Rel-8
LTE®l| 4] ] PUCCH format 1a/1b& ©|-8-3F ACK/NACK A &= &g, 5549
ACK/NACK 4 R.E |9 54 (e.g. Reed-Muller code, Tail-biting convolutional
code, etc.)$+ ¥ PUCCH format 2, == Block-spreading 7] HF2] W13 ¥ & €l 9
Al &-& PUCCH format (i.e. E-PUCCH format)S ©|-838}¢] #9=2] ACK/NACK
AH QL Ao S E dEehes AL 18T 5 AT

o] o], Block-spreading 71'H-& Ao} A H.(e.g. ACK/NACK, etc.) A 55 7]|&E
LTE®| A4 2] PUCCH format 1 f3= 2 A & #}3= Th= 7] SC-FDMA "4} & ©]-8-&}2]
W25k Wi o)t o] WA o] A= & 1200 A £} o] A& Al 2~ (sequence) 7t
OCC (Orthogonal Cover Code)®ll 2] 3}l time-domain spreading®] o] A &%= g
Atk o], OCCE o] &3ko] T U3 A &=(RB)oN o] 2] UEES] Ao
A & &-& multiplexing X 4 5= 81

o of| &, PUCCH format 20l A 3= &}1}o] A1 & A[f 27F AJZE o o) A A
%% 31 CAZAC sequence @] cyclic shift (i.e. CCS)E ©]-8-3}°] UE multiplexing-&
8 3= ", Block-spreading 7] W] E-PUCCH format2] 73 -9~ s}u-o] A&
A 227) Fuka o ol AA 4% 31 OCC 7] 8] time-domain spreading2
o]-&3}o] UE multiplexing-= 53} gt}

A o &, & 129} 7o) et A& Al 2~ E lengh-5 (SF=5)2] OCCE
o] &35te] 57) 9] SC-FDMA Al && A AA HAE3h= WS YetiY. o o =
5 120045 1slot &¢F 5 2709 RS A &8 A8 A 9E, 37 ] RS A &

o, _llm ¥
HJE
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A}438}31 SF=49] OCCE o] &3} W] 5 v} s S84 % 193 olq_
o] 714, RS A E-& 54 cyclic shiftZ 2= CAZAC sequenceiTH A g 2=
Shom, AlRE g el B RS Aol 54 OCC7]-X4—9—-‘E](H¢HX])6§EH§_ A4 =)

A
—r%‘\

A /] HelE 93, PUCCH format 2 =+ E-PUCCH formatS- AF-838f+= o] &] g+
A Zd 7]Hke] B4 ACK/NACK A4 H2] -5 “multi-bit ACK/NACK coding”
A& Hhf ol A gttt o] M & B0 X E Jfg]o] o] PDSCHel o &
ACK/NACK 3= DTX A K. (PDCCHE 2/A &84 582 dheES A d
F3te] A4 ¥ ACK/NACK coded block-S @Zg—g}L PHE Yeldi o &
o] o] o &43F J A FE U E gl o] el A SU-MIMO mode = &2} 5}
2719 =9 = (codeword, CW)E A1 61H &l 74:15 JE Aol ths] CW
H 2 ACK/ACK, ACK/NACK, NACK/ACK, NACK/NACK 9] & 47} 2] feedback
state E &8 L, DTX7HA] 3E3kslo] FH o 57] 9] feedback stateE 7H2 5+ ATt

LS whof whido] @l CW FAlS dhb ACK, NACK, DTX 9] # ) 37}
stateZ 7HA = Atk (RFoF, NACK S DTX 9 5 4 3HAl A 2] § 4 ACK,
NACK/DTX®] % 27} stateE 7H& = Qlvh). whebA] whef ghko] A of 571 9 &} &F
BAAEXHE Ao & o1 Aloldstal BE AEUE 7] g o] ol A
SU-MIMO mode & & 23heba H ol 535719 A& 7Fs 3 feedback state - 7H4

4= 3L o] & 3 &7] 93 ACK/NACK payload AFo] 2= & 12 bits7} H U}
(FFeF, DTXE NACK Y 5 L3 A] A €] §HthH feedback state 3= 457 7F 3 aL

ol & E d3l7] 9% ACK/NACK payload AFo] 2= & 10 bits7} H ).

7]1<& Rel-8 TDD A| =8l of] 2] 8% 3= kx| ] ACK/NACK multiplexing (i.e.
ACK/NACK selection) W ol A=, 7| E-4 2 7 UES] PUCCH A%l SR &
&) sl UES] 24 PDSCHE £~ A& % 3Fi= PDCCHOI ™35 = (i.e. lowest CCE
el ~ 9o} & 21 5] o] 9l =) H-A] 4 (implicit) PUCCH A9 & AF-8-3F= implicit
ACK/NACK selection HH21S a1¢ 3} 9t}

SHH | LTE-A FDD A 2~ 8lo| X = 7] 54 0 & UE-specificd} 7] A7 ¥ = 32

o %‘EL AEVE Ao & Foto] 9] 613k a3 A EHE s 2lol & 54
%% H472 PDSCHoN o &k 54 ACK/NACK %8 312]3lal glow, o] &
< &l ‘:?7‘3 S AR SE EESF HA AEAE AN E 2AEH 8=
PDCCHe®ll ¥ 5] ¢] 13= (i.e. lowest CCE ?19 2= nCCE®] @ =¥ 0] 95, &
nCCE$} nCCE+1°] ¥ =¥ o] 313=) %A 4] PUCCH AH] =2 &l & H-A] 4]
PUCCH #}¢] 3} RRC signalingg &2l 2} UEI Al 1 2] of ok g A] 4 (explicit)
PUCCH #F¢1 9] 238 AF83}= “ACK/NACK selection” %21 -8- 312 3141 Q)

T3 LTE-A TDD A ~8lo| M &= B-5=0] A ¥ E o7} o rg] Alo] A FJ
FEE e g e, o] whet Hae] etk WA A B 2l 529
AZIE Aol 5 Fell AF5 52 PDSCHel th 3 5= ACK/NACK

{
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ARANTE ST ?3}% P AB Zg Qe O&¥= g HA AR
Iy oo EA AEXIE A oGe. AINCOE S8 A53= A
). ol m, LTE-A FDDOﬂHQ‘r: o], UE9] A ?ﬂﬂfﬂ PEHEA
ol AEE A Ho ow Frell U85 5= 59 ACK/NACK S, 5-529] 13
W AE sz 9 +T<>ﬂ thate] A43h= W2 (e, full ACK/NACK)S
A AY, = CW 2 /5= CC 2/HE+= SF domain®l] o 3] ACK/NACK
HEH S 4831 deﬂ A4 ACK/INACK -5 &4 A%38h= W2 e.
bundled ACK/NACK)S 3118 4= 3

olwl,CW HEH o] 49 77t o}%k HA A8 Zg Qe ga] HEdE
AMelolE =2 CWell o) g ACK/NACK WM E % & 4 -83h= 218 w3 4= 9t

g ceWEd e Ay AAe ot A A E Qe giE Be S8
CCell T e ACK/NACK M=% & #-&3h= 2= olv & 5= Slvh. B8, SF
S o

MEH ] A2 CColl e B8 S AR 51 A A B g e st
ACK/NACK HE & 4 &35t A& e = Slv

EAdR o2 SFHEY WHo=M, CC Zztol tfdl] 441 %¥ ¥ PDSCH H+=
DL grant PDCCH¢ll Thdle] CC'E % ACK 7H53(E-&, A3 ACK 5 E gl 3=
“ACK-counter” W22 1128 4= € 4= 91t} o]uj], UEE ACK/NACK payload, =
7} UBE = A4 % full or bundled ACK/NACK 7 %-& 913 ACK/NACK payload®]
Alo] ol wh} “multi-bit ACK/NACK coding” 22 “ACK/NACK selection”

7]4ke] ACK/NACK A& 7|2 483 5 At

TDD 2 FDD2] 7 12 Al o] A ell A 2] HARQ timin

TDD PCell# FDD SCello] 7H 2] o] o] 12 Alo] A & uj <)) FDD cell-S %3
% %= PDSCHel thate] 43k & 3 2 H45 = ACK/NACK Elo| o 7]+
FDD cell®l] A 2] ¥l PDCCH/PDSCH-to-ACK/NACK Elo] T (e.g. 4 ms)S 1T &
283}l ACK/NACK-S TDD PCell®] UL A B X d Y-S 53 2453544 =4,
ACK/NACK # % Elo] o] 4] TDD PCell©] DL A B X g o 7 o]y o] 9l&
7d-$- ACK/NACKSE A% 4= gl2 4= At} webA, FDD celloll A ¢ %2 DL
ABxgQle tiste] ACK/NACK 7 %-& #3371 913te] 7]<& FDD cell®ll
A 2] ¥l PDCCH/ PDSCH-to-ACK/NACK E}o| ™ o] ol A -8 3} 8% =7 HARQ
Elo] W& 283 4 Aot vz 7R & 43 W = HARQ Bho]l ™ & A 2% HARQ
Elo] W& 483 4 Jvh 317]:= HARQ Bol W &9 o o 5= Ut

1) FDD PCell ¥ TDD SCellell tf 3t 318k 57 HARQ Elo] ™

I-HAE 2=

TDD SCello] A X ~FA| &S 53 Alo] R E 2138141, PDSCHE 541 %t
73-$-, PDSCH®I t ¢+ HARQ E}lo] -2 FDD PCell9] HARQ E}o| W 7} 5 A 3}
A7 7 vt A ol 2, PCell 2 53l ACK/NACK A E.7F d54 5= =1},
PCell®] HARQ Elo| ™ # 5datA A= + 3l
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1R~ Ao AAEY

TDD SCell®] A2 2~ Ffg]o] 2AEFH & 53 Alo] 4 RE 5418131, PDSCHE
A1 749 PDSCHOI o] 3 HARQ E}o] ™ & FDD PCell2] HARQ E}o] ™ 3}
FAsHA AAE 4 A} A o &, PCellS 53 ACK/NACK A X7} AEH 4=
%=1}, PCell®] HARQ E‘rOl Wit sdsA dAE = Aok

2) FDD PCell ¥ TDD SCellll t] gt 4}&F &1 5 HARQ Elo] W

22N AT A=

TDD SCell®] A= ~A|FH & F3l] Alo] JRE 55413151, PUSCHE 418
74 9-, PUSCH®l ™ 3+ HARQ E}o| & TDD Ao 2~7|% % ¥ HARQ E}o] ™ o
7| z8to] AAE 5 Aok

2-) AR~ o] AASH

olu, & ¢ &, TDD SCell©] FDD £=7A& % AZF-E Ao FRE FAlstaL,
PUSCHZ %413k 7 -$- PUSCHe] th & HARQ Elo] W& TDD Alof] ~A|&H
HARQ Bto| el 7] Zslo] 4 5= At

3 A o &, TDD SCello] FDD Z=Al& Y AZFE Alo] JHE 218101
PUSCHZE %413k -, PUSCH 441 3 6ms ©] 3¢l PHICHZ -3 ACK/NACK
24 EE )\/1\_]_6]— 01 q_

ek A o &, TDD SCell©] TDD 2l AR HE Ao AHE A8},
PUSCHZE $A1%F 4-9-, ~7A| = Ao 9] & HARQ Elo| ™ ol th 3t reference
UL-DL configuration®] %% %] 31, UL-DL configuration 7 .|| 7] %3} Bl o] ™ o]
/\4 744 E] 2= o]q_

3) TDD PCell % FDD SCell©]l o st 5} 8F5 57 HARQ Elo] ™

3-1) ASE ~F =

Y o &, FDD SCello] A3z ~AZH & F3l Alo] HRE 41313, PDSCHE

T8 7§~ PDSCHeI o} $F HARQ E}o] W -2 TDD PCell®] UL-DL configuration

A Bl 7] %38to] TDD PCell®] Bro|W 3} FAdstA 284E 5 v}, &3, TDD
PCell®] Blo] ™ol A o ¥ #] ¢F-& 8t3F o = A B 3ze|qlol thek 71 A B 7HA]
st g = A

ek ¢ o2, FDD SCello] A X AAEH S 3] Al HHE A8
PDSCHE 418t 7 -, PDSCHell tfl g+ HARQ E}o] W - FDD SCelloll 44 ¥
reference UL-DL configuration®l] 7] % 38}o] 44 = 4= 9}, o]0, reference UL-DL
configuration<> TDD PCell®] UL-DL configuration®l 7] Z3s}o] A4 = 4= 3}
ESH, A< g v} o], TDD PCell®] Eto] ™ of] 78 o] ¥ %] ¢4 3aF & = *1 H
Qo) thet 7 B R7MA e ste] 2489 o

3 A8~ A AASE

o o &, FDD SCello] &2 A g]o] 2AEH S 58 Ao R E 418,
PDSCHE %2418+ 7-9-, PDSCHeIl t ¢ HARQ Eto] & 4 ¢t A2 7|5 2

A AAE 7 Aok EHE A d®2, AR o 2AEY e 49 TDD
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[167]

PCell®] HARQ EBlo] ™ 3} s d A A4 o 3l

4) TDD PCell 2 FDD SCellell o] ¢+ %} 3F5] - HARQ Efo] ™

4-H)AE ~AZE

FDD SCello| A ~7|&H & &3l Alo] BRE 52184l PUSCHE $418
749, PUSCH®l| o ¢k HARQ E}o| ™ -2 FDD @oﬂ 27| %% ¥l HARQ Efo] ™ 9]
7| z8to] AAE 5 Aok

4-2) AR~ Aeo] ~AEH

ojul, U o 2, FDD SCell®] TDD 7|5 % AZHE Ao R 5 F418} a1,
PUSCHZ %418 7 -, PUSCH®| t] g HARQ E}o| - TDD Ale] 27 &% =
HARQ Bto| el 7] Zslo] 4 5= At

3 o o] &, FDD SCello] TDD 2:7A|& % AR FH Ao BRE F4l6taL
PUSCHE %418 7 -9-, PUSCH %41 ¥ 6ms ©| %] PHICHZ &3l ACK/NACK
BRE FAE A

T3 A o=, FDD SCeuol FDD A& AR T E Alo] JHE F=218}a1
PUSCHE $41% 745, FDD 2715 % 4 2] HARQ Bl ™ 3} ‘5 A 31| é?ﬁ T
A

<28k 31 3F % = HARQ Blo] ol A %-& 7} 3 HARQ Eto] % (e.g. DL
association set index)2| o+= 3}719] 3% 59 £t} 317] 3% 9 7\1 UL-DL
configuration<> TDD PCell®] U/D configurationd <= $)t}. £¢F, HARQ timing->

&)l & TDD PCell U/D configuration®l] thato] -4 ¥]i= HARQ timing ¢
S/ 2 = ) B, e ulel o] by =3 g A E
EﬂmﬂﬂﬁﬂﬁﬁﬁiMAmmmmmUMwLﬁ"]ﬂﬂgéﬁﬂ}ﬁ,

‘11" 8l & TDD PCell U/D configuration®l] tfj 3} A 2 Al 4] ¥] = DL association

set indexE 1| & = Slt}.

£, 42 53 W = HARQ Elo] ™ o) 4] EDD SCelloll 48 715 &F reference
U/D configuration®] o &= 31719 %6, 3 7 2 %83} £t}

[3% 5]




WO 2016/048099 PCT/KR2015/010226

23
[168] UL-DL | HARQ. Subframe n.
Conf.. | timing-| .| 1. 2. 3. 4. 5.] 6. 7. 8. 9.
0. oA | -.| - 8, [5]. [51, [4]. 4. - -1 851 [51, [4]. 4.
6, [5],
0. oB. | .| . 6, [51, [41. 5.4 | .| - . [51, 4. |
[4].
1. 1 |-l 7, 6, [5]. [51, 4 - -|-178615.| I514
61, [51,
1 1 || 7. 6. [61, [51, 4. | - .y 7. 6. []4[]
8, 7,6,
2. 2. |- 876154 - - -
[51 4
11
3. 3. - - - [101. 191, [8]. 6, 5. 5, 4. - - -
7. 6.
[10], 5,
3. 3a | - - 11, [10], 7, 6. [10], 6, 5. A
- 12,11
A 4 | .11, [10], [9], | 7.6,5, 4
8 7.
[10], 7, 6,
4. d4a. |- |° | 12,11, [10], 8, 7.
5 4.
13, 12, 11, [10],
9,8,7,6,5 4.
6 6 81, 7 7. [6] [61, 5 7 7. I8l
6 6* 7 7, 161, 5] 5 7. 16l 7
. . - g 161, [5]- . 1 51 :

[169] [

6]

[170] DD PCell Allowed reference
-config-uration for FDD |
configquration SCell

0. {0, 1, 2, 3, 4, 5, 6} |
1 {1, 2, 4, 5}

2 {2, 5}

3 {3, 4, 5}

4 {4, 5}

5 {5}

6 {1, 2, 3, 4, 5, 6}

[171] [3E 7]
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[172]

[173]
[174]

[176]
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Allowed reference
configuration for FEDD
canfle ratlcn SCell
{2, 4, 5}

{2, 4, 5}.

{2, 5}
{4, 5}
{4, 5}
{5}.
{2, 4, 5}

G\U'PPJ!\’!-‘O

Allowed reference

D Peell | & Biouecticn for | Configuration for
‘canf igurati on| g g?gg astc_:eec% ,lc e,(lzl o than 2 aggregated
0 5. 2
1 5. 2
2 5. 2
3. 5. 4.
4. 5. 4.
5. 5. Not applicable
6. 5. 2.

Olﬁ}ow =, 2 ol A= v s el A A elo] Al el 7] &3
%7% = LTE-U r/HOﬂ /\]/\Eﬂj/]_ 7Lo] 7]._9. X}OJ :rL7]—o] H]—Zrﬂle =
EASGA 07 R EE ACEE oY Flelo] of 1 Aol ks
213 HARQ-ACK 3| = o] T 31 2 A] of| & 7] A §1t

oluf, H wd o] A PCell-& 7152 W3 th ol A F2st 4= gl o, SCell-&
H| W& o o o2 A A3k LTE-U t ol A 23 4= Tt o] wll, UCellof A
H| 52714 02 3R 5= A9 -7 RRP 17HY = gl o o]i= A< %) ul9}
At oluf, 371 Aol ol A= B A T & ol] AA == UCelle] 843 % =
AB 3z Q) o g X ASHA| T o] = UCell®] RRPT-7F %
AMB 2 Q)g ou e = vk g e A B ZeQlE e YA |

= 7T M — =
AARE B TS nst= A = glom, Ahed AR 34 E X
ori=t} Wl o|slol| =, atak W B ZTHelS F=A o' A QS o3
TAE A A T 5A = FALE A o thefl A= Ak s A

ZdEolA R FLsHA 282 =
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3, A3l ule) o), A E] oo 2] PCelld} B W F] T < 2] SCello] 7 €] o
o] 1g] Ao A E o] 1= 7ol 9loj A PDSCH L/5E+= PUSCHOI T3+ =7 & ¥
AR PCellZ2 R E AL gz~ 8o ~AEY 9W2(Cross Carrier
Scheduling, ©] 8} CCS) .2 &A1 4= lvh gk B H 3] of & 9] SCell = 4-H
AR 2AEH = Ax 299 2](Self-Scheduling, ©] 8} SFS) 2. & PDSCH
2/HE= PUSCHO 27l AR7F ASE 5 Aot

3k, A o 2 RRP 1-7F Aol A o] PDSCH 741 ## 8}ake =1 Ao A B
Ag- st st A Al R Ao T A HA FAE = St
PDSCHZ 2~ 7]& % 3l+= & ¥l(Single SubFrame Scheduling, ©] 3} SSES)& -3 €
T ATk g A o 2, e St A Ao R A o] B Al A
21 ¥ = shbe] PDSCH E7F of Y e} th & Al H oA 4241 5] = PDSCHE &
27| & % 3= & Bl (Multi SubFrame Scheduling, ©] 3} MSFS)Z - 2 4= 3}
o], & o &, PDSCH /= Al-1E ¥ = 71492 = ok

2]
EAd&EXoR FAAHE ALY S 23T uf, b 52 2 7 o] Ao A
P -3kl gk th= A A 23t 4= 9l

2] o] 2, UCelloll A 9] RRP 7-7F wibo] UCelldl] off $H(A] /= 3147)
&7] 2h& A A HeNBRELH) o] & 9 g 57] A1 & (e.g., PSS, SSS)7H
AsHThaL 7 ¥ = S o) e = ok g A ol & RRP 7R W]
UCellell tf gk CSI 54 &2H& 7t HeNBETE) o] & 98 Fx 23 (eg,
CRS, CSI-RS)7} AFH il 7Hg ¥ = ko= golE = Qo) e o o2,
RRP -7k @iko] UCellol A 9] Hlol 8 &4l ## DCI A% 52hs 38t
Tro R AHojE 4= glu) w3l A o 2 RRP 1S wdo] UCellol| A 4221 5] 3=
Azl h(PAI AR 2 A AR A Y T2 T ek e R A o=

A
T At

olstol| A= dr o HlE 93l 3GPPLTE A =¥1S 7]¥F S & Ak whal &
Avg gttt shA Rk, AQE WA o] A8 E = A 24~8 9] W 915= 3GPP LTE A 2= 8l
Qo] v} & Al =8l o 2 5 &4t THs st

3 448 PUCCH FORMAT 3, PUCCH FORMAT 1B, PUCCH FORMAT 1B
WITH CHANNEL SELECTION-& 717} “PF3”, “PF1”, “CHSel” % ™4 1 3t}

3 A o & UCell RRP= B 818 P4 A B ZHJEZ A = AT
olu, A o &, F=dt 7-4-& Ao Ao AE e VA E 2 S FElA
A d Aok

S A o &, UCell RRP -3l 3238k M B L Q] 5 A= 313 &
| ER A, A AR = AT H A AN THYE g

]| I =2 PF3, PF1 2 CHSel = % o] & o] - v} 2
AAE 7 g0 st A o7 HAEHLEE HAGE = 9lom Awmsk Ao
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[186]

[187]
[188]
[189]

[190]

[191]

[192]

[193]

st AA[eol| M= Fadd 2AEE RE aLedste] 472 HARQ BHol ™

Al X 01 1

TDD PCell3 UCell®] 7l 8]0 o] ZLg] Al o) A ol 7] Z 8} F2F3h= 49,
UCell& FDD SCell & 7F73 4= 1t} o] wfl, UCelloll A &] dlo] ¥ =41 T¢d
HARQ-ACK E}o| & A}<2 3t ul9} 2ho], TDD PCell¥} FDD SCell©] 7} €] o]
o] “1g) Alo] Mol 7] x5k 5 23H= 7 -0l FDD SCell®] HARQ-ACK Efo] ™ 7}
TAA AgE 5 9

< PCell®} Unlicensed B2 ol] 7] % 3}e] RRP 7-7Fo] A A ¥ 3= UCelle] 7 ¢ o]
o] 1] Alo] Aol 7] Z38}] F2}3H= 45, UCell-= FDD & 44 ¥ SCellZ
A o] ¥ o} A+<2 38 FDD SCell®] HARQ-ACK E}o| W o) 7] 238} Z#43t 4= 9l t}

oluf, A of &, <=3t A 7 I S}e], UCell< unlicensed T & & AF-8-3}aL,
RRP--{Fo] A= AQlg e ed o], 74 54 Al&=8le] i & 98l A
UCellol| A 2] HARQ-ACK E}o] i 7} H-& F 218 F-4| 4 o 7 g o] gh I g 4] o]
NS 4= gle) o)u, A o &, PCell®] TDD PCell2 414 =™ UCellS FDD SCell &
b3 = AT} o uf, UCellol| A ] Hlo] Bl =41 & HARQ-ACK Efe]™ & TDD
PCellZ} FDD SCell©] 7] 2] o] o 1] Alo] A ol 7] 38} 5218l 7 -$-°l FDD
SCell2] HARQ-ACK E}o| ™ 1} A3} A| A 4E 4= )

oluj, & o &, TDD PCell®} FDD SCell®] 7] o] o] 18] Al o] A A}3}o| 4 FDD
SCell®] HARQ-ACK E}o] ™ 2 AF< gl nl-of o}, B¢t HARQ-ACK Efo] ™ o]
el A= 3719 95 Fxd 4= 9o, B} 44§ AL 3GPP 36.213
A E s o

[3E 9]
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[194]
» FDD-TDD HARQ-ACK FEEDBACK PROCEDURES FOR PRIMARY CELL FRAME STRUCTURE TYPE 2 [1].

& UE iz configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH
format 3 for fransmission of HARG-ACK .

For 3 serving cell, o the serving cell is fame dhructure fype 1, and & UE & not configured fo monitor
POOCH/EPDCCH In another serving cell for scheduling the serving cell, set Xis defined in Teble 101383
ctherwise set X'z defined in Teble 10.1.3.3-1..

BUCCH format 1bowith channel selection iz not supported if & UE is configured with more than two serving
cells, or if the Di-reference UL/DL configurstion 5 {as defined in subclause 102 is defined for any serving
cell, or if the Di-reference UL/DL configuration of 2 serving cell with frame structure type 1 belongs to 42,
3, 4 and the UE & not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling ¢
he serving cell.

¥ & UE iz configured with the parameter fdtWodedConfig-r22 for &t least one serving cell, the UE Is not
expected 1o be configured with more than two serving cells having OL-reference UL/DL configuration 5.

¥ 2 UE is configured 1o use PUCCH format 1h with channel selection for HARG-ACK vransmission, for the
serying cells, .
- i more than 4 HARQ-ACK btz for A multiple downlink and specisl sublrames assoriated with 2
single UL subframe n where AF &b 3¢ defined in subdause 101321 for case where the UE &
configured with o serving celis with different UL/DL configurations,.

«  spatisl HARQ-ACK bundling across multiple codewords within 3 dowplink o specid
subframe & performed for sach serving cell by 2 loghs AND operation of alf the
corresponding individual HARG-ACKs and the bundled BARG-ACK bits for each serving cel
is tramsmitted using PUCCH format 1h with channel selection, .

- ptherwise

s spatial HARG-ACK bundling is not performed, and the HARG-ACK bits are transmitted using
PUCCH format 1b with channsl selection. .
¥ a UE s configured to use PUCCH format 3 for HARD-ACK transmission, for the serving cells,..
- i momethen 21 HARQ-ACK bits for A multiple downlink and special subframes associsted with 2
single UL subframe n, where & a5 defined in subclause 10.1.3.22 for the case of UE configured
with more than one serving cell and i ot least two cells have different UL/DL configurations,.

« spatial MARG-ACK bundiing scross multiple codewords within 3 downlink or specisl
subframe i3 pedormed for each serving cell by & logical AND operation of all of the
corresponding individus! HARG-ACKS, and PLCCH format 3 15 used,

- ptherwize,

+  spatial HARG-ACK bundiing is not performed, and the HARG-ACK bits are transmitted using
PUCCH format 3.,

- UE shall determine the pumber of HARG-ACK bits o, associsted with an UL subfame n
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wEL DL

Sl
ACK
according to 0= Z o; where Cé’ZZS is the number of configured cells, and
o=l
O 15 the number of HARQ-Bits for the ot serving cell defined In subclause 7.2.4. 1 3 UE Is not
configursd to monitor PDCCH/ERDCOH In ancther serving ool for scheduling & serving odl] with
frame structure type 1, and the Dl-reference UL/DL configuration of the serring cell belongs 10 {2,

DL

3, 4 5% then the UL iz not expected to be configured with ceﬂs which result in
O3l

HARQ-ACK transmission on two srtenns ports {pelp. D b supported for PUCCH format 3. .
HARG-ACK transmission on two antenna ports {pelpm.pmli b supported for PUCCH format 1b with
channsl selection and with two configured serving celis..

The FOO-TDD HARG-ACK feedback procedure for PUCCH format 1b with chanmel selection follows the
HMARCG-ACK procedurs described In subclause 1001321 for the case of UE configured with two serving cells
with differert UL/DL configurations, and for PUCCH format 2 follows the HARG-ACK procedurs described in

sibclause 100322 for the case of UE configured with more than one serving cell and iF 3t least fwo cells
have different UL/DL configurations...

Table 10.L34-1: Dovnlink sssociation sef index X - {&Oakls o 'kM—l} for FOD-TOD and serving cell
frame struchure type 1.

- o 5 4. |4
» i ?'G 6,5,4. e { waf o ?,am 55,44 -]
- 2 - o B 7B 54, wo Jed BT854 -

- 3. ok o 15, 159,87, 6, & 5. Y I I o

s 4 4121510967, EAT IR R R B N - .
. 5 o -l 15,12 1L 0GB T7.65 4 - P U D .
. & ~of ~a] B 7 7, B By 54~ -l 7o T8, 5| s

ojul, A & &, FDD SCell2] HARQ ACK E}o] - TDD PCell2] UL-DL
Configuration 7 1.0l upe} @e}a 4= lr}, gk A o 2 4F< 3k UL-DL
Configuration 4 1.3= SIB 1(System Information Block 1)°l] €] &}l X A[ %= R
T o AFdl Ao B 3 ¥ %] =)

olw|, UCellel| A 2] 33k & = dlo] ¥ =4l ¥ HARQ-ACK E}o] - SIB 1¢]]
2] &l X A] ¥ = UL-DL Configuration 78 B 47 o] g}, 714 07
A1 PR (= ALl 7178 9] H) 78 Lo 7133}04 AAE 5 vk

olu], d o &, UCellell A 2] 38k & = t]o|E] 441 ¥ HARQ-ACK E}o]™H &
AF<=3k SIB 19 o] %] Al ¥ = UL-DL Configuratlon AR} F7A o7
ANIEFE AR 5 Aok st & o] &ato] =&E - Q)

oju, A o &, 7P o A xd ¥ H ARl 7] %3] TDD PCell€] SIB 19]
9] &}l A] Al ¥ = UL-DL Configuration A .2} ol st A| A== T % 753 5
RO, Aegt AA o2 g E A] =T

T2 Yl =, TDD PCell®] 3 ® =1 A B g & Fah= A5l
UCell®] 843 H 2 A B Zeqle] AAE &= gl ojul, U o &, UCell®] 5} 3F
WA B 2L G RRP (2 Sk g B T glE ou e 5
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[206]
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At ol ul, TDD PCell®] 33F & =1 A B 328 9] 1} 2H-& A[ 5] o] UCell®] 5}3F

Ha A8 L o] s o] 9li=nl, UCelld] ahaF | A e Aol A
shek | ol 41 2 A3 Y ~FAESE AR EE WA Y S|

A A g 5 2
EOEddE, UCelH shek A A B L (&g nhe) o] RRP 9]

YW 8 e 4= 9lvl)I} TDD PCell2] AFek =1 A B ] A7 o]

AR A, UCell®] she 2 A H 22 e ]) el A 5t A H| ol &4

2 207 AHE 2ASE AAEE AU AAHEA] g 5 2

2] ol 2, UCell®] 3}3F = A B 393} TDD PCell®] A8k & 21 A B

g Al o] A HAX = A9

e & g V1ol = Al rd o) o5 58
T UE FIRY Bol HA = A5 oAv T = vtk =, H A= 58 FHeol

gt A gko]l dol7h= A-d = o, ol A GE AdA S A HAE
xEe

=gk vhel o], UCell®] a4af W =1 A B 2 9] el A ahaf B =1 HlolH

A AT AEE AASY AAHEE AU )0 A E A e A5

UCelloll A 9] 518 & A o] E] =41 ¥ HARQ-ACK Elo| ™ 2 TDD PCell #}

FDD SCell9] 7 2] o] o] “18] Al o] A “d-3}3}oll A FDD SCello] CCSell 7] %3}
& 2AF8h= HARQ-ACK Brol W 3 5dstA A= 4 vt
3 A o 2, UCell?] 3H3F ¥ T B Q) Aol A &8 ¥ dHolE 44 L
FA I HHE A AAEE AU ST o] A A ¥ AT
UCellel| A 9] 513k 2 =1 Ho]¥] 4241 #8 HARQ-ACK E}o| W& TDD PCell®l]
T & HARQ-ACK Elo| ™} =2 &} A A A= 5= g},
oluf, d ol &, 5}3F W M B LY Q] Aol A sHeF W = ol B FA R 213
A A2AEE AR EE v A YS) 7 AL E A - 7 -5-+= FDD SCell©|
t}2 PDCCHell 98 2713 ¥3= cCS 4 7 F-AVeH A T2et 5= o,
A AN N 2E L o] &5 AL A EA A] AEl Q] oFb Al S FRAFA] 71T
ZH o A UCellel A ] ek & 3 dlo]E 4241 3¢ HARQ-ACK E}o] ™ -2 TDD
PCell®} FDD SCel12] 7i &) o] o] 18] Al o] A 433} 4] FDD SCell©] CCSel
7] %38}o] % 2H5= HARQ-ACK Elol ™ o =25t AA € 5= )
ojuf, & ol &, <2 g 14> UCell'S FDD SCell = {F5% A1 o2 %
B Al ek A=, A< gk vhel 0], HARQ-ACK Btol ™ o] dA <= 7% °ﬂ
TDD PCell®] a}3F & A A B sz #¢le] & Gsl= UCell®] &t &F W= A B
32 ¢ 9 (ex :RRP 9] 3} L ehyoll A vk &4 aF & =1 Hlo] ¥ &A1 | =413}
A AAEE T AdY = A oR &4 9}

T 7@

el s e dyol HAA 2AlEY ol A ‘wxl iz A 5ol < g nhet
o], HARQ-ACK Eto| o] HA = & glomn, o|3= < ¢h upe} g},
Eoe deg, k3 Y An ZHq el A ot F a1 ol $41 3
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FA 3 AEE 2AFE AAHEE A YS)7E A EE 5 ) o),
HARQ-ACK E}lo] W& TDD PCell®} FDD SCell 2] 7l 2] o o] 212 Al o] A - 8Fol A
FDD SCell©] SESell th 3 HARQ-ACK E}o| W 3} FA&HA 2449 4= .

=, TDD PCell®] J3 = A8 2 A3} &t &= A B 28] Y (ex :RRP
el ahak ey gl)yo] AR 2AEHE o] A E = 92 UCell®] 513 B =
o] E 441 & =7} 7+ H HARQ-ACK E}o] W & #4112l PDCCHE &3
2AZBE B 5o A 52 sk Slo] Ths 7 e, o] & B3l w74
}\]_/_\‘Eﬂ:]' g 0]3.0}7414, /H E/\] }\]/\Eﬂ/] o]-zJH S 6]:/\1— /\] 71 2= OIQ_

o] 714, &« &, UCell FDD SCellZ F5H A o 2 82 7} &}

EE%L o] oﬂfg,_ TDD PCell®] A}sF &3 A B 2] A Q1) stk e 3 A8
Z 2] Y (ex :RRP 2] &3 T el)e] - A 2AE o] A5 = 74 -§-1= MSFS

71l o8] thE Al ol A XAl DCIel 7] 2 ato] 7% @ o] X 9w =
A9-9 % ok mE < o] 2, SFS 7] ol o3l uceliel ofal 7% H o] SaH
FERE!

A Bz )i Wgketo] 7HEAQl ehbe] ahak WA M E Yo

=71 488 FalA 2AEH AL E 5 7F

T oE A, QA 104 UCelle]CCSell 7] Z38to] 27| & # o] =3 5] =
2 34 ste] A8 4= Q) 'k, A o 2, A A4 1) A UCelle] SFSell

Z,:
2 % Qe
=% A2, o8 B Ee A TR A UCARRD T2 b
=1
7]

735
7] Z8}o iﬂ% ] FRE = AR dFet] A& 7 Ak Y o=
UCell®] RRP 73732 B 8l Ha A B g PEo] 51k | = dolg =4

gE= Ol%ﬂL o‘l‘oﬂ‘ﬂ’ AAlel 10] A o2 A GH s AT 5 O‘E}.
oluf, o o &, RRP -3} 9] W& 8aF J 2 B Ze 52 TDD PCell?] 3} &
FAAB Q) A[H UCelRRP?ﬂAu 3} 8F fﬂz/_ HH = ¢ ¢} 3} TDD

Al X 01 2
E e A ol 2, UCelloll A ¢ ah&F & = Hlo] ¥ =41 ¥ HARQ-ACK
Elo] % > TDD PCell®l HARQ-ACK Eto] ™ 3} F A3t A A4 5= o). =8 o
o 2, UCellol| A 9] 7aF = o] F4] ¥ HARQ-ACK Efo] ™= UCeu%
FDD SCell= 7F5=3}aL, FDD SCell©] SESel| 7] &35l ~Al=H A 45
FAdatA 28E 7 At =, UCell SFSell 7] 28] &2tek= A 5= At
Q] o &, UCello] NH A Z e elo| A AFaF & Hlo| B & 4218 -9, UCell&
N+4F A 32| o] A HARQE FAlste] o]y F4 -5 AT o Aot =,
FDD SCelloll A 2] Al 7| &7 o] 23] HAQR-ACK E}o] o] A4 4= qlt},
I thE A o &, UCell& FDD SCell?._ ZF=3}1aL, TDD PCell#} 71 €] ©f
o] 1] Alo] A -3} 3}ell A TDD PCell®] CCSell 7] Z3}e] A7 = HARQ-ACK
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Elo] ™S UCellol A o] 38 & = t]o] B %4l ¥ HARQ-ACK Efo] ™ & 2
A = 9tk olu), U o] 2, UCellE PCell2 2B CCSll o8l 2~ 7= o)
"égﬂb— @01 2= olq_

oluf, A o &, F<st 74 I AH o], TDD PCell®] 318 €A A H 24

Al el A7 ¥l UCell¢] RRP -1t *Jﬂ shaf @A A8 sz Qo A RE 5} gk
tl o) 7} =21 B = 7 5ol /g4 % HARQ-ACK Elo]l W o] A7 d 4= Q).
TDD PCell®] &} ¥ =1 M B 3 Eﬂ 13} UCell-7-%F 7d-2] RRPA2] 618k & =1
sz Qo] g5 = 52 g4 ste] A< $ HARQ-ACK Elol™ o] A7 4
RO AbdE Ao 2 34 ¥ %] o=t

LS A o 2, A gE A 9 T Sle] TDD PCell9] 31aF A A
Al Aol A H UCell2] RRP 1-3F Aol 3}8F & 3 A B X<
781_0,4011 o} /\o]—/\ 3} HARQ ACK E]—O] ] o] yS| ;ﬂ }E] s o]q_

=

Q9]
=1

AN o

2

Yo
[

UO

H 32|99
R T A

_—

-

EUE A o &, UCellol A2 818 & A to]H 441 ¥ HARQ-ACK
Elo] W& 74 o & A1 " E A 7] ol Rl 7| Fxsle] AAE

ATt olwl, A o &2, A1 H A 714 2 ¥ 7§ B.+= UCell DL HARQ
REFERENCE CONFIGURATION A H.¥ <= 9t}

3 A o &, UCellol A 9] AFak & 1 dlo] 8] 4241 ¥ ¥ HARQ-ACK EFo| ™ &
F7FR o2 Al TadFE ALY 7] o H ARl 7] F25te] AAHE 4= Q) old], A
o 2, A1 d ¥ ¥ A 714 2l ¥ 4 Hi= UCell UL HARQ REFERENCE
CONFIGURATION A B9 4= 9lt}.

Al 3

F et A Al e 2 0] 7] Z3ke] UCellol A o] aha) F A B/wE= 3 ¥
HARQ-ACK o] o] H7g= o= v}, o|ul, A Ao 3% <=3 A A o] 200 A
474 ¥l HARQ-ACK Elo| ™ o] A &5 5= 3ol it shgd 4= At =, A Al
27 # 474 ¥ = HARQ-ACK o] & 3}7] o] -/l o8l &4 1= 4 -5l
A& 5 Ak vwk, b7l e S sk Al 5= 9le,

=

sl719] gt S gete] A o lom, e Ao = g

Q o &, UCellol| 4] MSFSll 7] Z3}o] A& o =
vl 2} Zko], RRP -3+ Aol 4 2] PDSCH =41 ## 313k 3 Alo] AR Ad-2
shite] ahak F A Alo] JH Aol YU Al Hed A 41 %= sh}le] PDSCHYE !
ol g} & A H ol A =A1 5 = PDSCHel t et Al 714 =38 5=
olu, th& Al Hol] #4215 = PDSCHell gt R = 7| A AU Al 1dE &

o 5T 7 Jom, st A E YA g

o], %l o] 2, MSFS DL GRANT DCIel| A &] 'HE] A B 28 Q] ~AIEH 7Hs
W 9]+ 39 MSFS DL GRANT DCI7} 4:6}= TDD PCell 9] 5}3F ¥ =1 HARQ
TIMELINE 7]5Fe] HEH Q59 Qte] sl A A B T e shge

o)
DA
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[228] oluf, d &, HEY 455 32 574 shvto] 43
A Aol A A4 ¥ 3= HARQ-ACK A B &l th-25] 3= 5} &
T At olu, A o2, 3 HA B TYJE2 AL L=
RO, Aberdt Ao 2 g ] %] ghi=t,

[229] =, MSFS 75 " 91+ TDD PCellell A 57 v} J3F J = A B Z# <
A Aol A 4% 3= HARQ-ACK B R.E0] -3 H= g a3 A8 T olex
g E = Sl

[230] 3k A o &, TDD PCell#} FDD SCell2] 7l &) o] o] z12] A o] 4 43}l 4] FDD
SCell®] A3z ~ 7| %7 ol th s HARQ-ACK E}o] ™ o] UCelldl] 282 4= gl
o] u], MSFS DL GRANT DCI= Al 3 =~ A& ¥ ol 7] Z5}o] MSFS DL GRANT
DCI7} 4:8}= A B X g9 2] HARQ-ACK TIMELINE®] o] &f A7 ¥ = HEH
Ar Qo ¥styl sl A H Ty JEZ FAHE 4= o)

[231] oluw, & o &, L3t 3k ¥ A H X dEL UCelle] RRP -7t 419l
AR slg HA B TYLES Y ATt ETUE A 9=,
MSES 7}s ¢ ©9] 2 HARQ-ACKe] thafA] A7k =2l 71 %3 HEH (e,
A/N CODEBOOK SIZE REDUCTION 7}5)ell 7] 23} HARQ-ACK % Z}o]
FYPE LS T 5 glom, et AR g ¥ A k=t

[232] gk A o 2, MSFS7} 48 %] += 7 9-, MSFS DL GRANT DCI 9]
ARI(Acknowledge Resource Indicator) 2 =71 A7 = A o] = 4= v}, o] u,
ARI Z =+ Acknowledge 8 B.ol] th &k 2418 XA sh= A=A = Ut} ofv), &
of 2, ARI € =3= DL GRANT DCI “Jof] 35 7| A= 5 o] 8351o] go]=
4= 9t} o], & o &, DL GRANT DCI°ll ¥¢5 7|& A== TPC 2= 5=
AT S A o 2, ARI E = Acknowledge 7 R0 o ¢ A2 2| A|&}7] 95
AMEA GE Hud 7 o, e Ao & g = A et

[233] Egh A o2, MSFES7F 485 a1 Al e A 84 (Channel Selection) 7] ©|
-8 ¥ 3= 7 9-ol] ARI € =7} DL GRANT DCI Atell B o= 4= it} ou], &
o =, ARI 225 Sal A Abxdol Al1d ¥ Hi= 7] o8l B 7)o A& Sl
&) 7F PUCCH format 1b with channel selection®l] T F A} © 52 x] A & 4=
RO, Aberdt Ao 2 g ] %] ghi=t,

[234] Rt} A8 A =, TDD PCell2] N*H & A4 B 32 g 9 o] 5] MSFS DL GRANT
DCI7} =41 4= 9l o], o &2, 4}< 3+ MSFS DL GRANT DCI= UCell 9]
RRP J9] F 7o) A8 g el tfdt 2A|l=d JRE X3S = ), o,
Aedt T oo A 2 de A od W v W AH e ojgk 2=
AR E E35l= A % 7H5 8o} o] W], UCell RRPZSS] A B 2 9] © g2 A N A
AB ZEd W N+IHA B e o g ~AE % X7 MSFS DL GRANT
DCI°ll 33%Hg 5= Slth.

[235] olu], d o &, UCell2] NHA| A B Zg ol A =A% 3}k & 3 do|e] ¢
PUCCH A}¢1-<> MSFS DL GRANT DCI¢} 915 % 2] 4 (implicit) PUCCH

Fad
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[239]

[240]
[241]
[242]
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[244]
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AP o 7 shdE 4= glt}. =, TDD PCell@] NYH A A4 B 32 9] 2] PDCCH H1=
EPDCCHE T4 o}% Lowest CCE index®l] 7] Z3}o] A4 ¥ = PUCCH A1 ¢ <~
ATt =, 719 GAA Al 2" 5L 3HA PUCCH A o] A A= 5= Q)
ol ], UCell9] RRP /2] N+1 A B Z ] Aol A =A% 5}k & = do]E tPEE
PUCCH A}¢!-& MSFS DL GRANT DCI/3-2] ARI & =7} 7}¢] 7] = 3v}¢] PUCCH
Ao 2 AAE 5= Qi) o)), A2 3k vk} o], MSFS DL GRANT DCI=
PCell2] NH A A B g lof ¥ 5= AR A 4= At} =, PUCCH Aol
&l A CCE index& &3l Al 4 S5 XA & 4= 9l+= PUCCH A& 7]1E9]
Al = glol A of & A kAl A A = a1, MSFSell 7] 38k th& M B 22 e| Qe th &
PUCCH Aol thal M= ARI HEE B3 B 214 5 ok

ok A &2, A 32 543 2o vt 82 = Qo) ojuf, d o 2,
UCell©] PCellZ2F-E] CCSell &3] ~AlEE ¥ = 4 F-ofl dH o= 484 5

o)
DA

g <) ol &, UCelle] SFSell ol 8l 2271& % ¥ 1= 7 9-oll vt $4 4 o2 %84
T AT
O E A o2, TDD PCell®] 318F © A A B 28 ) A& ol A UCellol A
RRP}9] 8t ® 21 A B L Qliko] 31 = Hlo|H & 74l & 52 o] &=
A5 = RRP7FSHF A A8 gl o mE A E Feln dg Lo
/\C}g"_}/}a ] o 37} A 8= = gl o, AbLrdl A Ao 2 A ¥ X k=1
U2 A ¥ &, MSFS DL GRANT DCI= Al 1€ ¥ == 7] 2 ¥l RNTIZA]

A Z-& RNTIC 7] &3] Y a2 =5 AAE 4= Qo) o]u, A o2, RNTI=
MSFS-RNTIZEA], 7] A 2~ 9] C-RNTI9} T} & 4= 9t}

2 Aol 4

< gk vl e} 3ol UCelloll = RRP7F A A = 5= U th. o], o o 2, RRP 9]
ataF = A8 29l o) 38h= B4 7] 2] HARQ-ACK A B.E 2
o] Z12] Al o] /A (aggregation)¥] ] shrbe] e F A B ZH ]S S 4
%= QLEh(o]8F, AGG_A/NS. & #) 3 3 o)), & o &, o] 1) #] 0] 41 5]3= RRP
Aol St (A A B T2 RRPoY| 28 H BE S H A AR Ty dow
/\474451 o];} 5} o1 01]?’._ 01:117/]71 O]MQ—‘RRP”’Q] 3}8]:1313}\1]:]
L) Q)& RRPo]| EgkE el o}ak Y B Tyeog A 4= glu), wal
A o &2, oz Alo) el £3HH = ateF HA B Ji’ﬂo’(ﬂ]ﬂhmit
Al ® = VAo E 5= o, sk AA ol &2 FHA B A] =t

LS A o 2, o] 1g] Al o] A H HARQ-ACK JHE 2 sl o] Ak g A H
e FalA FAl AEE =

g st ol el Aol A B N &4k B A B gl thEsh=
9= 719l HARQ-ACK A B &9l tf&F o 1] Alo]dd 4= 9lom,
of 1] Alo] A E = WS e PelE AgE 4 o, of 1] Aol A

F
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, F 5+ AGG_A/N= PUCCH format 3] 7] Z3}¢] 3] = nl g
AS-onk A K o7 5g= = A =, B 9 HARQ—ACK HEE ﬂ% st
o] 1] Aol A AR u), A A 7] 7} A e e = 8-S 18] 5Fe] PUCCH format

30| o8 vy = 9ol vk A A 0 7 AGG_A/N F 20| 3l v & A A st

2= 0)
T A

olu], 2 o] &, RRP7} 7| A2l d AAZER T} ZHe o) B T o
A4 H= 29, A A A 7]Hke] AGG_AN %ol 8142 = i) Z,

s = 2 g aelste] RRPel| 71| A B e 9] o] =7} 2h& A 9ol =

PUCCH format 1b with channel selection®l] 7] Z=3&}o] | =¥l o] =38 = <= 9]

oluf, d o2, JAF- 52 AAHE ‘lelur, olof g ¥ = A2 ofTh
ek A o &, RRPoI 3814 &}k & = A B 7ol tf &l 4] TIME-Domain

HEY 7 H o] 485 = Aol A g AdH 7]dke] AGG_AN F2}o| 3182

T Atk =, RRPOI| 7| ¥ M B 2l o] 27} 22 7 90l = PUCCH format 1b

with channel selection®l] 7] Z3}o] 3= wlo] =3 % 4= )

Egh A d 2, AGG_AN T 20| 4849 75, 5L st RRPO &3 513
CERGR:] Jﬂﬂ Eo) gt dlo] e ~7AE % ¥¥ DL GRANT DCIE 2] ARI
Ao Fo]l WF 5Us gho =2 HAEEE 3 5 T} 5, RRP) £ 513 J 4
A B e %‘5011 o g HARQ-ACK 8 B.E°] of 12] Al o] A ¥ o] s}r}o] 4} &F
W 48z 9o s A4E = A8S 12]8o] DL GRANT DCIE 2] ARI &

}:0 U‘: 55_010}74] }\:‘ZJQEEE‘E]—ZF olq_'

ojm], & o 2, UCell®] RRPe) 2314 318k & = HE g Aol th-&3h=
HARQ-ACK A RE-2 A H g Qo] A7k ¢ = Qg X Ao 7] 2354
oga]gf\olotq /\1—/\8}/\1/\] La'_gpgg;q LE}

9 o 2, AGG_AN 52o] 4453z 7 $-0) MSFSo) 7] 2 3}e]

UCellol| A o] 33k A dlol¥ 2A|EH o] =32 4= ). o] u, 3}r}2] MSFS
DL GRANT DCI®| A 2AEH & 5= &= A B 2 9] W= 4+3 AGG_AN
27|k HEY A2 2 AAE = I 5, 54 shue] gk s

A B ) AlF Oﬂ*i AEE = HARQ ACK A REo| == ot A8
ZHAE HARE A Eo] A 5 Q)

ojuf, A o2, 3} HA B TP UCe119] RRP 2] 3}k & =1
MBI AL 7 e, o] &= AF<=dh ule) o

T3k A o2, MSFS 7Fs H 9 @9 & HARQ-ACK TIME-DOMAIN HE (e,
A/N CODEBOOK SIZE REDUCTION 7}g)oll 7] Z38te] 4= 4= )

T oE A o &, AGG_AN 528}l MSFS7F 485 = 74 -9-, MSFS DL
GRANT DCI o] ARI Z =71 A A = 4oy 4= git} o|uf, ARI Z=3=
Acknowledge A .ol t ¢t A& A A 8H= L= 4= Q). o] o, U o &, ARI
U =3= DL GRANT DCI 7ol 235 7|& HEE Alo]gste] FoE 5 2l
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olu, & ol &, DL GRANT DCI°| 3% 7|& = TPC A= 5= Itk £,
ol o &, ARI ¥ == Acknowledge 4 2.0l o &F A} 21-& A A13}7] f18) Al Al
Aojg d=d 4= Qo Aedt AR g ¥ A gki=t)

ok, o o2, MSFS7F 48 % a1 Alg Al &l M (Channel Selection) 7] ©]

A8 5= 79l ARI =7} DL GRANT DCI “ell A o] " 5= 2t} o] uf, 2
=2, ARI BEE Fall A ALl A 1E " B 7] o H BB 7 o] A& Fell
3}}7F PUCCH format 1b with channel selection®l] ™ 3+ AF-g . & X| A <€l 4=
Rom gt Ao 2 4 E X =)

LS A o &2, Ao 42 EH 3 27 Mg 288 4= Q) o), A o &,
UCell®] PCell2H-E] A1 2~ Fllg]o] AA=H o o8] ~A=H Y=
gt A o= 489 5 Q.

w3l A o &2, UCello] A AFA|ZH &) ~A= 5
gt A o= 489 5 Q.

I UE A o &, TDD PCell®] 318 ® 21 A B X 4] Al 5ol A UCellol A
RRPZ} 9] 61af H = M E 2 9lto] 3t8F = Ho|H & 4l &= o] &4+
S EE=RRP7F S YA B 2o BT FAAR Ao sty or
et A Ao 37 A8E = o, e AAd R Y H A g

T ohE A# &, MSFS DL GRANT DCIi= Al 29 ¥ H5= 7] 4 o] ¥l RNTIZ A
A 2-& RNTIO] 7| 238t Yy y wE dAE 4= v} o], & o &, RNTIE
MSFS-RNTIE A, 7] & A] 2~ €l o] C-RNTI$} t}& 5= ¢t}

ule
o
o
2
[-'Ij

Al )\l cql 5

UCell®] RRP 9] 318 WA A H Ly Qlel o] ataF & A Ho¥] 2AEE -
AR o] Aol ®l 27| E % A (Scheduling Cell, SgCell) E B =2 2 7 2] o
2AE GOl 71 Z25t] AAE = At oo, A o=, SgCello] NHA 5}8F & =
A8 ol A A4 %= DCI7} UCelle] RRP 4] KA 3 & =1 A B
2|9 R K+1HA 83 WA B L Qlel] X AFH = sty ERATE
£-Z(Transport Block, TB)-S A& ¥ & 4= I}, , 3fv}2] TB7} UCell <]
RRPol| 35 2= 7] 9] 8}8F P B g oo] Ax)A A= 5= 9l o,
e ete " a B 2 gl 24X HEy = TR tl-§-3H= PUCCH
A& gy T v gold Ao g ddE 4=t} o)y, A o &, PUCCH
Aol gl e AR = RRC A 1Y S B3l A= 4= A}, T3 PUCCH A2
SgCell®] NH A 5}3F A A B 9ol A 55 = DCI} *1% ¥ o
AAl A o =2 A= PUCCH AHY Y = 91t} =, PDCCH %= EPDCCHE
/331 Lowest CCE Index$} ©@ A ¥ o] 1= PUCCH A} 0.2 3t 4=
AAE =S 3 o

2=, UCell®] RRP A}oll A #-4=2] 3} 8F

gL M B g Qo] A A stke] TB7F
&5 a1 SgCellel] o8] A2~ A

% ol
ol ¥ = 4 --ehd, TRl th-g-8h=
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PUCCH A9 -& SgCell®] PDCCH 3= EPDCCHel 7] %38}o] & 5 o] A449 4=
A

oluf, & o &, SeCell-> Al 198 wi= 7] 4 o ¥ PCelld] 5=
SgCell LCell(Licensed Cell) *=+= UCelld 4~ 9] 2.1, c}g 5}
2=

S A< gt vpo) o] o] st ek WA A B e )l AR sk TB7F
A58 = 74 §-oll oA, A3 UCelle] KHA 31k P B el 2
K+1HA &4aF o2 M B 2 9] shue] 7% Q1 8HeF oA A E 2yl &
k. 2, UCelle] KM A 818 92 Au o9 2 K+ 1A 3te 92 A B
L9l shube] AB gl o g gkl Fabo] 23 4= gl

ojm, A ol &, UCell®] KA 8} W= A B e 9)2 SgCello] NH A 3}
WA AB L A F s dshiz UCelle] 8t W A8 T el o83+
AE el 4 olvk 3, o o &, UCell] KM A 81 2 A8 Z|q) e
SgCell®] N A| 8} w21 M8 2@ ) Al 43 2 2= Ucell?] 818 %=1
AB gl 4= vt o|wf, A o &, SgCell®] NWH A &}8F &= A H 29
A A UCel®] st 2 A E Ze|Qlo] Al ™ S Sall G5 AL =
717 ol | AR Wol FA= A2 g E 5 Uk =3, UCelle] KA
shaF 2 A H e 92 SgCell®] NWH A A B ST Q) 3} & U gk A B 27 ¢
AN ~E 7HA] = UCell] ataf WA B 2 dd = vt =5, UCellS] NH A
dteF 3 B Ty o) ALt KHA sl 2 AH Ty g

S A o2, UCelle] KA ahak & F A B g 9)& Abgh Aub4 9l 3k
WA M Ze Qo] R} 2 422] OFDM Al & 7|42 A9 4= 9ld)h

=, UCell®] KM A 848k &l M B 9] 22 OFDM A& 7l 2 -4 ¥ a1
o] ufe} K+1H A s}3f @ B 97} it TBE T w5 A8E
Ao, b3t Ao 2 3 ¥ %] k=1l

UCelle] KM A 3}8F & =1 A B 3Z 992 UCell2] CCA(Clear Channel
Assessment) 2 3ol 7] F38}o] A<k np e} o] OFDM Al & 7|47} 22 A4 B
zy o dAEH &

ESH A o2, UCelle] K+1H A 318 & 2 A B g )& TDD SgCell 2] /-8
g 8 Zg o) A Ao & FaEhi= UCelld] RRPAFE] 31aF &l 3 A8 el

AT} L3 A o 2 UCell®] K+1H A 31k & 21 A B 2912 TDD SgCell 2]
%ﬂiﬁﬂiﬂwﬂﬂ4“H%iltmmﬂmw%ﬂa%%iﬁﬂ
ITHAS A S Uk =E A o2 UCelld] K+1'HA 313 3 A8 Zgo)
TDD SgCell®] 3F WA A B Q) Al H 3 AlZ1E® = 7] o ¥ &8
% R} Wol H X UCell®] RRPAS] ataf H = A B 298 A 4= Q)
T UCell] K+ 1WA &1aF 3= B Z 792 TDD SgCello] A8 H = 1B
YA} FUg B Z Q) QY5 7FA] = UCell9] RRPA9] 318F o = A B
zEAE A 5 AT =, UCelle] KA 3aF 2 A8 289 XA TBE

(e} T &
})\Ijl‘- EL?J—}
A

A Aol 2 3hA w4
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ﬂié}ﬂ K™ %) 3}6;} B 2| Qo] 7] %38te] PUCCH A R.E 3 =W 3=
212 TDD SgCell®] A8k & 21 A B X g ¢) o
= o At AA 2 A K] =Tt
[270] £, HARQ-ACK Elo| ™ol thall A= 3712l 3£ 108 2T 5 9l o,

%‘L} 10 ¥ B} AFA gk AF8HE 3GPP 36.213 ¥4 & sk 4= 9)

[272] HARQ-ACK wansmission on two antenna ports {pelpp, p ) is supported for PUCCH format 1a/1b with 10D b
HARQ-ACK bundiing feedback mode and for PUCCHformat 3. «

A UE that supports aggregating more than one serving cell with frame structure type 2 can be
corfigured by higher layers for HARGQ-ACK transmission on two antenna ports (peipp.m] for PUCCH
format 1b with channel selections

The TDD HARGQ-ACK procedure for a UE configured with PUCCH format 3 is as desaibed in subclause
101322 when the UE recelves PDSCH and/or SPS release PDCCH/EPDCCH only on the primary cells

if the UE is not configured with the higher layer parameter ST -MainConfigSenCeli-r12 for TOD HARQ-
ACK bunding or TDD HARQ-ACK multiplexing for one configured serving cell and a subframe n with a7 =1

where A7 Is the number of elements in the set X defined in Table 1013.1-1 the UE shall use PUCCH

FESOUICE Mine, TOF transmission of HARQ-ACK in subframe » for 3
farmat 1a/1b, where

- - ... ... s - .

POCCHEPDOLH indicaing downlink SP- elease vithin subftamess. ok where 0ok ane &

fefeedin Tabe 10101 1 s sser of Ardennns Lk & dependiia ol B aibbaine 0 ong

dhe UL /L conflaiation idefined In Tabie 40 0 1n (31 énd 1 DOCCH i cating PDSUH tamsmibaon of

dovnline o8 rleaie - dected ln siblame ok were & B the cnlieet belie 8 sel & fuh

that UL detecs a PDCCHAPDUCH Ineicatng PDSCH tarspiission oF covmiine SPS release winin

Sbhanmel) 2o f and kel e B Qi etk o 0 e o of B 1 G 8 sk o

. . .

2, where N is configured by higher layers, N, =maxo.| (VBE (VEB.c= 41136 If L and mee

B e noeber OF e BEE CUE Gied 0 Beniiin of B coepoiding B0 H B Sibiane

ok, and e conependng o0 When two antenna port transmission is configured for PUCCH format

1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port n Is given by

Had = (M —m =13 N, +m- N,

(221

mapped 1o antenna port g for PUCCH

iy ¢
e 1 ‘s.mm p

- If there is only 3 PDSCH wansmission where there is not & comesponding PRUCH/EPDCCH detected
within subframels) n-k, where LeXand £ i defined In Table 101311 the UE shal use PUICCH
format laflb and PUCCH resource ”Eﬂ%ﬁm with the value of n’;’gﬁi}m is determined according to
higher layer configuration and Table 82-2. For a UE configured for two antenna port transmission for

PUCCH format 1a/1b and HARG-ACK bundling, a PUCCH rescurce value in Table 92-2 maps to two
PUCCH resources with the first PUCCH resource ifil, for antenna port gy and the second PUCCH

resource whi, for antenna port py, othersise, the PUCCH resource value maps to a single PUCCH

. L33 .
TESOUIE Hyi ., fOr antenna port go .«
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- If there is PDSCH transmission indicated by the detection of coresponding PDCCHAPDCCH or there is
PROCCHARPDCOH indicating downlink 395 release within subframels) sk, where ke X and X
{defined in Table 101.3.1-11 Is & set of A elements [, k. -&y, ]} depending on the subframe »and
the UL/DL configuration {(defined in Table 4.2-7 in 130, and i EPDCCH indicating PDSCH transmission
or downlink 573 refesse is detected in subframe  u—k,, where &k, is the smallest value in set X such
that UE detects a POCCH/EPDCCH indicating PRSCH transmission or downlink SPS relesse within
subframels! n-k and k=X, the UE shall uses

mo-i
AAS oy
Mplotn = Maerze z:"‘ﬁccren-x + & o + Novecu,
-

- HEPDCCH-PRBset 9is configured for localized transmissione

2 Fel)
LR P e

i

‘
BECE 2
’5." + ""fzmz PN
it

for antenna port gy, Where Mo, IS the number of the first ECCE (e lowest ECCE index used to construc
t the EPDCCH) used for transmission of the coresponding DCI assignment in EPDCCH-PRB-set ¢in subframe
-k, and the comesponding "n’?&wq for EPDCCH-PRB-set g ks configured by the higher layer
parameter pucch-ResourceSanOffeersll Nﬁ?zg for EPDOCH-PRB-set ¢in subframe n-k, is given in
subdause 6881 In 13}, #'is determined from the anterna port used for EPDUCH tarsmission in subfrape
n-k, which is described in subdause 8845 in [3L I m=0, A, is determined from the HARQ-ACK
resource offset fild in the DCI format of the coresponding EPOCCH as given in Table 101231 m >0,
A e b5 determined from the HARQ-ACK resource offset fidd in the DCI format of the comesponding
EPLCCH as given in Table 10.131-20 ¥ the UE & configured to monitor EPDCCH in subframe #-i,,
Npcosgoer, 15 2qual to the number of ECCEs In EPDCCH-PRE-set geonfigured for that UE in subframen -k,
H the UE is not configured to monitor EPDCCH i subframe n—ky, Neece e, 5 egual to the number of

ECCEs computed assuming EPDCCH-PRB-set ¢is configured for that UE In subframe »-k, . For nommal

downlink CB if subframe n-4&, is & spedal subframe with spedd subframe configuration O or 5

N pees guer, 18 equal 10 G For ewtended downlink CB if subfame n-k; 1s a spedal subfame with special

subframe configuration Oord or 7, N, Is equal to . When two antenna port transmission fs configu

red for PUCCH format ta/lb, the PUCCH resource for MARQ-ACK bundiing for antenna port p, is given by
- IfEPDCCH-PRB-set gis configured for distributed transmissions

el

apy . 3 .
Hpticen = Hgpep g ¥ 14 z Nocorgns, ¥ Do + %puma
o y

- I EPDCCH-PRE-set gls configured for localized transmissions

e s

wns | TeccEs | ecces ‘i) ariel}

Holeen = lvacczgj Nz *1"'2 recsami, TR o ¥ Moo,
flml

Table 10.13.1-1: Downlink assodation set K. .k J, ] for TDD-

* i
d k74 it} - 7 & & L I I ¥, B 4

. 20 ol - 57,8 60 - i | | i 87 4 B o]
o Fea ] 7,6 1lv B, 56 | B4 | -6 - | i
- G ]t 12 8 7 ilv & 54, ¥ -0 ] ] 9 ¥ wt et
» G -0 - 1318 9.8 7 5 4 11, 64 -+ A - - e
o & ] Fe 5 oS R T Fé -l

/\1)\| cql 6

UCell RRP 72| 8 @ = M B Ze|glo M 2] 5t = tloly 7=

PCT/KR2015/010226

Kol

TDD PCell(i.e., SgCell) ZF-E| CCS & MSFSoll 7] 38le] 3= 4= 9}
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