© 2016/048100 A1 I KO 010 01O

2§ P Y2 93td FAE FAESY
9) AR 2 A4 7] 7 é D O OO0 0 0 00 00

ZANES ;
é 10) FAF/NHE
Gy AT = WO 2016/048100 A1
2016 1 3¢ 31 < (31.03.2016)
WIPOIPCT

6D FASHEF: B ARF (el AV} fE &, 7led RE FH
H04J 11/00 (2006.01) HO04B 7/26 (2006.01) = dg e B3 E $519): AE, AG, AL, AM, AO,
N AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(21 FASLIS: PCT/KR2015/010227 CA. CH. CL. CN. CO. CR. CU. CZ DE, DK, DM. DO,
(22) FAELY: 20151 9 ¥ 25 Y (25.09.2015) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
o ) HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ,
25 €949 ko] LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
26) FAAe: g0 MN, MW, MX, MY, MZ, NA, NG, NL, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
(30) SAHARR. SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

62/056,480 20141 94 27 & (27.09.2014) Us TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(7)) 99 AA AR F4 A (LG ELECTRONICS (84) A AT (H=o] TA/ glE o, 7158 RE 250
INC.) [KR/KR]; 07336 A& Al ¥ LT o]l = 128, AU Ay BHEE §359): ARIPO (BW, GH, GM,
Seoul (KR). KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,

ZM, ZW), -2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), %4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

(72) &AL o]4H (LEE, Seungmin); 06772 A& A] A &
T AR 11 A 19 LG A A 53 AE, Seoul (KR). ¢F
£7] (AHN, Joonkui); 06772 A & Az dA Y=
114 190G A A 53 4lE, Seoul (KR). ¥4 &
(YANG, Suckchel); 06772 A& A A 27 G Y& 11
4 19LG AA EF AH, Seoul (KR). A1 8E (SEO,
Hanbyul); 06772 A& A A2 FAZ 114 19LG F:
A A} ’LET%%/H_]EL Seoul (KR). — 2R RAE A 9} 37 (}_Q_}I: A 21 Z(3))

(74) HEA: AL (KIM, Yong In) 5; 05556 Al &A] &3}
T 29I = 82,7% KBK B3 EAH 4, Seoul (KR).

(54) Title: METHOD FOR TRANSMITTING AND RECEIVING SIGNAL IN WIRELESS COMMUNICATION SYSTEM AND
DEVICE FOR PERFORMING SAME

G4 EP B T A AL M MSE S5ASH

ghed gl Q)

(==

i

=

rir
09t
_O'L
rir

A
T

ol

UE BS ’

System Tnformalion(S1705)

RRC Conneclion Selup(S1710)

7 U-Band Sensing($1715)
o
RRC Conncction Reconfiguration(S1720)

UL-DL Reconfiguration DCIS1725)

eIMTA Fallbuck (S51730)

Blind decoding of the first UL subframe($1733) Mmoo V-DL subframe on the first Cell
DL subframe on the second Cell

UCI{S1740)

(57) Abstract: A method for receiving a signal by a terminal, having a plurality of cells configured, in a wireless communication
system according to an embodiment of the present invention comprises the steps of: assuming a first uplink subframe of a first cell,
having a time division duplex (TDD) frame structure among a plurality of cells, to be a downlink subframe on the basis of a prede -
termined condition and blind-decoding same; and, if a downlink grant with respect to a second cell, located in an unlicensed band
among the plurality of cells, is detected by means of the blind-decoding, receiving downlink data through the second cell, wherein
the first uplink subframe is indicated as an uplink subframe by means of a first uplink-downlink subframe configuration in an en -
hanced interference mitigation and traffic adaptation (eIMTA) fallback comprised in a system information block type 1 (SIB 1) and
at the same time is indicated as a downlink subframe by means of downlink hybrid automatic repeat request (HARQ) reference con -
figuration in the eIMTA fallback.
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Sl ¥ 7| o] 2~ 3 & & F(Radio Interface Protocol)] #] o] *H (Control Plane) %
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AT A5 & Agstr] /g =o|v

5 4= LTE A 2= glo| A A5 = 74 2 Q9 F25 A5k ol

=55 otekE A S 3ol o) $t A 18] E(resource grid)E o Al g}

Lo stdFga Bz de - 2E A g

572 LTEAA AME S = A a2 Au2g el 25 oA gt

% 82 LTE Al =%l A UL HARQ & 21 o A] gt

% 93= FDD A| =% 2 DL/UL HARQ EFY 2kl g 8hr] 913t S=ndo)nt,
10& 5579 Ao 7 ¥ Ed Ao 2A=% :
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technology)Z - 2 4 21 t}. TDMA = GSM(Global System for Mobile
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for GSM Evolution)¢} ¢ F41 7| = &= 4= 31t} OFDMA<= IEEE 802.11
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OFDMA(Orthogonal Frequency Division Multiple Access) 2]
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A2 A 5 2] wl A7 2= 4 o] (Medium Access Control; MAC) Al 52
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Channel)7} AT &2 d 2] g9 o, dgadol wg ==
+=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 At

% 32 3GPPLTE A =8lo] o] &4 = & A& B ol &S o] &3 ArkA 2l
AME A S Agstr] g EUdO]E}.

Aol Ax Aol A thAl 2 o] AX A, A& o] Al X Qg AR-g2}
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search) 2192 5= gt} o] & 98l AH-&A} 7] ] ] A= 0 BB F5 7]

A 9 (Primary Synchronization Channel, P-SCH) ¥ 571 Al € (Secondary
Synchronization Channel, S-SCH)& =413}¢] 7] ] er 715 950, A D 59
ARE G580 1L 5, AR 7] 7] = VA 5 S 2B 2 2 WS A (Physical
Broadcast Channe) & =415} Al ] W4 A H & & 53 4= o), gk, A8}
71715 Z271 A g2 d A o A sh ek A 3 A E (Downlink Reference Signal,
DL RS)E /\/\] o}oq 0}6]:1313 ZH 1 /\]—EH = ﬂoL]SL 2= olq_

Z7] A 'ALE wkz AR 7] 7] = @A) S30200 A =1
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Procedure)& =31 & 4= it}

O
ot

Gt vkel A2 AAE AL AL 7] 7] = o] & ANkl /st R A
Az AE AxEA sdst @ A A /st AewAE 2(S307)

2 &) 4}k 3 282l I (Physical Uplink Shared Channel,
PUSCH)/E& 2]/ &% 7.4 o] Al| & (Physical Uplink Control Channel, PUCCH)
AE(S308)S A 5= AUk AREAL 71717 VA o B 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-& ¥ $3tc}, - 7 Al A ol A, HARQ ACK/NACK-Z 7H¢13]
HARQ-ACK 22 ACK/NACK(A/N) 2. & A A ¥t} HARQ-ACK2 ¥~ A E| H.
ACK(ZFe3], ACK), Wl A El H. ACK(NACK), DTX ® NACK/DTX % %o &%
stE 2 3skt). CSIE CQI(Channel Quality Indicator), PMI(Precoding Matrix
Indicator), RI(Rank Indication) 52 ¥3$Fet}, UCIE Y44 © & PUCCHE =4
HEH AR Ao R} EY ] w0 B 7} EA o] AFE ook & 4 9- PUSCHE
S8 A ol e W ES 9] 2 4/4] A ol 98] PUSCHE %3l UCIE
H| =7 A o2 AE3 4= A

5 457 LTE A =" A AFg¥ = T4 29l o] F-2 5 oA 8= =H ol

%45 Fxshd, A ST OFDM A 771 41 Al 2 elo] A,
B AsetaEE A ol 37 A E- A B 9l (subframe) T &
o] Fol x| W, gk A B Z | 9] th2] OFDM Al &8 E3tah= A 2Kk
TREo 2 Aol ¥t} 3GPP LTE 350 4 = FDD(Frequency Division Duplex)®l]
AE 7hset BFY 1 54 3Z 8 Y (radio frame) -3 2} TDD(Time Division
Duplex)oll A& 758 Bt 298] -4 Q) 425 A L5t

T49 (@) B 1 A 2 F25 dA st 5FeFE A T4 324 Y (radio
frame)< 107l 2] A B 3 2| Y (subframe) 2. = -4 ¥ 31, 3pv}o] A B 32 g o2& A1}
o 9 (time domain)°l| A 271 2] &F(slon 2.2 A H ). 3] A B 3 g ¢ o]
A% ¥ = v 48)+= A 7FS TT(transmission time interval)2} 3tt}. o & &
shrbel M sze|ele] Aol msolat, shibel &2l Wol= 0.5ms U & Ak
Bhte] &% A7 Y ololA B2l OFDM 4152 ¥ ghelar, 594 o ool
U} 2] 29l & 5-(Resource Block; RB)S 380}, 3GPP LTE A] 228l o A =
3% 2101 4] OFDMA & A1-831 22, OFDM 41 % 0] alr} o] 4% 7742
LERACE OFDM Al 52 B3 SC-FDMA Al W= A5 3ko & A sle] 2
T oleh A9 B w9l A o] A9 BERB)S shhe] ZFeNA B
A &2 Q1 FukE Ik (subcarrier) & E 3 5 AT

Shte] & 3ol 8= = OFDM A E-2] 4= CP(Cyclic Prefix) 2]
- (configuration)®l] vpe} Ged 4= A}, CPoll = 243 CP(extended CP)<}
3.3 CP(normal CP)7} 91U}, ¢l & E©], OFDM Al &-¢] 35 CPoll o] &) -4 ¥
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, kel &5l 34 3= OFDM A2 5=3= 772l 5= 31t OFDM 4l &-©]
¥ cpoll 98 A E 45, 3 OFDM Al E-2] dol7t oy, 6& &30
%= OFDM A &9 ~= %3 CPRl 4 Rt} At} gdE Cpel 74 5o,
E0o], shte] &3l X35 = OFDM 459 =671 &= Tt /\P‘-’“X}

7h WS SR o] gk ol 99k o] A GErt 2t dd A

A E HE 2o7] Alal &€ Cp7E AR E 5=

[54] F= CP7HAFE 3= 45 sl £32 770 9] OFDM A &8 X388t e 2,
shibe] M E 29l 147] 2] OFDM A &8 ¥ 33t} ofw, Z} M H 2 7 9} 9]
A& #3712l OFDM 4! #-& PDCCH(physical downlink control channel)©]]
st ¥ a1, 1 2] OFDM A} %<2 PDSCH(physical downlink shared channel)®]]
g 2= 9l

[55] 549 (b= Bl 2 7 Ze o] 2 E Ao Bl 2 A 22
27§ 2l 822 3 2] 9} (half frame) & = -4 E] o, 7 Bl Y e 2o £
3E3kak= 470 9 ARE A B3] 9] 2 DwPTS(Downlink Pilot Time Slot),

R % 1-{H(Guard Period, GP) X UpPTS(Uplink Pilot Time Slot)-& 32315} 58
X1 BL3Z 9 9 (special subframe) & 2 -4 ¥ T},

[56] 471 5 AR e Qo] DwPTSi= A2t 717160 A1 8] 271 4 B4, 5715}
= AE F 0l AR Y UpPTS= 71 A el A o] Al d 4 1 AL-8-2) 71719
AT AE 575 was d ALEEY S DWPTSE st I AE o &2
UpPTST & d 1 AS- 07 AL-8-5, 53] UpPTS+ PRACH X 2] g &0}
SRS Ao S5 eg ¥t L3k W 7-7h2 4w A9k 5H e 1 Alo] ol
st A s U R Ao Qe AaFE A AV]= A S
A A7) 7 A-3ko

[57] &7 58 M B qlol] ¥heto] A A 3GPP HE A ol 1L ofef & 13} o]
AR el Al 1A /(15000 x 2048) ¥ 8T DWPTSSE

UpPTSZ thehfiu], o] g ejo] & T3ko = A4t

2 oo oon

FU}'E N rulm oo o, o

> N,

U>’

P

s
o

C.

[58] [3% 1]
[59] Special subframe Normal cyclic prefix in downlink Extended cyclic prefix in downlink
configuration DwPTS UpPTS DwPTS UpPTS
Normal Extended Normal ¢yclic Extended cyclic
cyclic prefix | cyclic prefix prefix in uplink | prefix in uplink
in uplink in uplink
4] 65927, 76807,
1 197607, 204807,
o 2192-7, 2560-7,
2 289527, 21927, 2360-T. 1 230407, ’ ’
3 241447, 256007,
4 263367, FER0-T,
5 65927, 204807,
: - 43847, $120-7,
B 1976G-T, 230407, ’
7 219827, 4384-7, S120-7, | 128007
& 241447, - -
g 131687, - - -
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9
[60] ghA, Bl 2 A 2 o] %, 5 TDD Al =8l ol A ek /813 H =
A B 299 A A (UL/DL configuration)-< o} 2 2] 3% 29} T,
[61] 3% 2]
[62] Uplink-downlink |  Downlink-to-Uplink Subframe number
configuration Switch-pointperiodicity | 0 |1 12 34 56,7 89
0 5ms DS Uiy iDisiuiulu
1 5ms Disiuvu  uUiDIDIisiUIuUID
2 5ms DIsSiU.DIDIDISIUIDID
3 10 ms DS UiuiDiDiDIDID
4 10 ms DISiuU  uUiDIiDIDIDIDID
5 10 ms DIs' U DIiDiDiDID DD
6 5ms DS U Uiy DiIsTuyUubD
[63] F7] F 2004 D= SR A B L9, U= AP B2
A AE, s3= 47] 58 A9 vl gk £a, 3] T 23 747
SESE R SRS ERE R DR PR U ERRS S ERE
7] o A] e gl
[64] [3% 3]
[65]
UL-DL Subframe »
Configuration | 0 | | 2 3 4 |5]6 7 819
0 - 6 ; 4 - 6 -4
1 - - 7,6 4 -1 76 |4]-
2 -1- 8,7.4,6 - - -1-187,4,6)-1]-
3 - - 7.6,11 6,5 |s5.4|-]- - -1 -
4 -1 - 12,8,7, 11 6,5,4,7 - -] - - -1 -
5 -1 -113,12,9,8,7,5,4,11,6 - - - - - -1 -
6 -1- 7 7 5 -1 - 7 79 -
[66] TS A7) 32 43 S ACK/NACK EFY 2h9l-& YeERH, ghoF viko]

A B3 #n-k)oll A 7] A = 2. 2 H-E PDCCHS} 3l & PDCCHel 2] &) A
274 ¥ PDSCHE 4183 thA, <741 ¢ PDSCHel th ¢+ 3k =
ACK/NACK & A B3¢9 #nol| A A48 A HS on] gt}

[67] T3 PDSCHS| ACK/NACK- k& =1 Al|o] 2192l PUCCHZ %3 23} 7
Ht}, olu] PUCCHE 33 A53 = AR 9ol upel g1 A "o
Aelshd of el &F Z

[68] LTE A] 22 &lol| A ACK/NACKS ¢]$ PUCCH #1412 2} UE9] 1| 2] &5 o
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[69]

[70]

[71]

[72]
[73]

[74]

10

UA @41, 2] PUCCH AH & A W 9] =9 UEE ] W Al A ntt) vh3 A
AR A A 0 2 UE7F ACK/NACKS A 4:3)=d) A48+ PUCCH
AL el alaF A dWolB & 12 3= PDSCHO th3t ~7 &% AR E Y2i=
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=
CCEEY 925 5 54 CCE Q1Y =& 59, 3l A =2 71 w2 CCE
Adl ) 9] e o f 52 52 AAbE = 454 PUCCH A4 & 53
ACK/NACK-& 7 %3t}
oluf], Z+7} 2] PUCCH A} 21 3= ACK/NACK-S $1%F PUCCH A ©ll
&5t} ol & 591, 4~6¥ CCER 4 ¥ PDCCHE &3l PDSCHY| o) ¢
272" AR UE ASE v 7HA8 S 49, 471 UEs= 7] PDCCHE
TA3= 4 CCEQl 4H CCE9] ¢ld A2 HE f5% =2 A4¥ PUCCH, o &
£0],4H PUCCHE %3] ACK/NACK-S BSoll A%3Hc},
PUCCH 2™ la/1b+= A/N J H.& 7 &3}aL, PUCCH 3™ 2/2a/2b= CQ],
CQI+A/N AR E A%, PUCCH 9 3-8 E-=2](Multiple) AN R 5 S
A3 5 AT
gt 5 T e e Ao ERetar, 74 T qlel E3E =
vxgelel == qu g ele ¥3hE = &30 4, &30 ¥3E =
o =g w4 E 5

A &350l o e Al 18] E(resource grid)E ol A $HTY
Fxep, sl A S22 A G |y OFDM A =S

>
q
r ]

A EEo] 12 FRkE S E38hE A o' oA shal QIR RE REEA] o] &2
A gHE = A oYt} of| & 50, a3 A &350l 335 = OFDM A & ¢
7N =+= =3 A X](Cyclic Prefix; CP)2] do]ol ute} g = 4= i),
AN a8 = gl ZF @ 4~ 5 A9 2 A (Resource Element; RE)2} 8131, f1}-2]
A 843 3o OFDM A& Q1E 2 4 Shito] ukdof Q1 el 28 XA ETh,
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[75]
[76]

[77]

[78]

11

SRR | i x  qpHEAAE Ao Sl sty kel
e Y
o AARF 5 gy )= Ao AREE U A%
Ngg

o] & Z (bandwidth)ol] <&<:3Hc},
S aFEAMBZY A FEE A F
& Fxepa, e Qo] 3 WA S5ollA Rl 113 Ao
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 HZ | o] 3 WA OFDM 4 ol Al %% a1 A B S 7 <] ol A
Ao} A d 2] AFol AH-&E = OFDM 4 & 9] 7o #3k J B & &t}
PHICH= 2 8F® 21 A 4ol o 3 -5- % 2 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
ge Aol AuE @) of & 5ol DOl AaFE A AW An,
e A A%(To) 79 Ao B 5 Ea

PDCCH<+ 3}8F% = 37 Al € (downlink shared channel, DL-SCH)&] A % 3™
2 2}9] S AR, A 3 3 A D (uplink shared channel,UL-SCH) ] A %
g 2] e g B, 7o) 7 A (paging channel, PCH) 2] #jo] 3 4B,
DL-SCH 72| Al2~%] A1, PDSCH ol A A4¥ = iy 54 SH ¢
BA-AT Ao} wIAA o A B AR, ARA 717] 1E W] A AREA)
71715l i3k Tx 3] #lo] Had A E, Tx 3¢ Ao &, VoIP(Voice over IP)2]
2A 3t AA AR F& e 55529 PDCCH7F Alo] 99 Wl 252
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
B He|EE Al Fahzt AR ¥ = = A & 5l otk CCE= 572 Ak
84 7135 (resource element group, REG)®ll t-g-¢tt}. PDCCH®| Z ! 2 PDCCH
u] E 9] )40 CCES] %ol uheh G f), 7] 2 5& ALg A} 7] 7o) A A4
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}
SA AREA 71715 A AL B9, Al AREA 71719 A E A4, cell-RNTI

=6
=6

o M mN
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[79]
[80]

[81]
[82]

[83]

[84]

[85]

[86]

[87]

12

(C-RNTI))7} CRCell n}27] = 4= 91t} PDCCH7} | o] & WA A& e ALY
739, 9| o] A 21 'H 2}, paging-RNTI (P-RNTI))7} CRCol| v} =7 = 4= 91t}
PDCCH7} Al =8 A B (Rt} -4 4 o7 Al 2~®l A B B 5 (system Information
block, SIC)HE #13F A A 7 5-, SI-RNTI(system Information RNTI)7} CRC®l|
nl2~7) 2 4= Itk PDCCH7F Y A& &5 918 Ad 45,
RA-RNTI(random access-RNTI)7} CRCel| v} 7] & 4= 91t}

5 7& LTEONA AFS-5 & A A A B2 QY 725 oA o).

L 78 Fxetd, AdE a ARz S S, 27 £35S 23t
E5-2 CP 4ol upe} A2 th & 529 SC-FDMA A &-& £33 4= glt}
FFH A MBI YL Foh A HolE FHI Ao P
T Elo] B 4 9% PUSCHE £83tal 5445 9] HolE A5 5
Hgshzd] AT Alo] 9 92 PUCCHE ¥ 3tatal &% =
A o H.(Uplink Control Information, UCDHE % %-3}=t] A8 ¥ t}. PUCCH+=
Tt Sol| A Ho] B o & o] YhF Fatoll 91 %] gk RB *4(RB pair)= %351
SEE AARE s

PUCCH:= t}2-9] Ao} 4B Z A58h=d AFeE 5= )
- SR(Scheduling Request): 3k 7 UL-SCH A}-2 2 4 3}i=t] AL&5 =

- HARQ ACK/NACK:PDSCH 79 s} &% =1 o] ¥] g7l et &%
A zoltt, ahafe A wlo)E sjFlo] AT A o2 FAIE A=A o 5 eI
g A 2= Ul §H 22 ACK/NACK 18| E7F A 45 a1, 5
Mol staky g F= Q)=o) thak -2 o 2 ACK/NACK 28| E7F A4}

- CSI(Channel State Information): 3} 8% = 2l 'dof] o ¢k 3 =1l g H o]t} CSI+=
CQI(Channel Quality Indicator)& 3 g3}al, MIMO(Multiple Input Multiple Output)
e 3= A B = RI(Rank Indicator), PMI(Precoding Matrix Indicator),
PTI(Precoding B} 9] Indicator) &2 X3¢t} A B Z# Q) © 208 E7} AF-E-H T

A& 71717 B QLo A e 5 = Alo] BRUCDHS F& Al
AR A Eel 7183 SC-FDMA 2] 7570l o] &&htt. Alo] A B, 2 Fol 7185
SC-FDMA&= A B g oA 2 25 HAE-& A% SC-FDMA 4l &5 A &8t

-2 SC-FDMA A -5 2] 7] 3} aL, SRS(Sounding Reference Signal)7}F A 4 ¥
*1 B9l o] 79 A Bz 9] o] mpA|H SC-FDMA Al & 5 A @] gt} 3z
21 Z3= PUCCH® 23]o|dE ol A8t

% 8 LTE Al =8lol| A &tk =1 Ao} A E & st ALg- ¥ & 2k
@ E Yt 53], =89 (a)i= 71 A= o] A1 Helve] A7 1 s
27091 755 e AL, & 89 (b)i= 71 A= o &4 qHElvke] iR7t 470 <]
A9-E e $41 Qe 2] 7)ol u}e} RS(Reference Signal) 3 ¥ 7t
dole W Ao} A e 2] el o] A WS U st

58S 23, 3eF I Alo] A1 d 9] 71 E- A9 ©@9] = REG(Resource

0

u
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[88]

[89]
[90]

[91]

[92]

[93]

[94]

[95]

13

Element Group)©] t}. REG= RSE A 9] gt A Elj of| 4| 471 o] o] -8t 24
24 RE)Z A ¥t REGE =W #-& ﬁ = S A[¥ 1 PCFICH 3
PHICH+= 242} 471 9] REG ¥ 37l 2] REGE ¥ €3t} PDCCH+= CCE(Control
Channel Elements) @9 & -/ ¥ W s}v}o] CCET 9714 REGE - &%t
T2 Aol Al L7 €] CCER o] 7 X1 PDCCH7} A6 =A & &}l
Asto] MoL)7HY AL ALY 54 2 o2 WX | CCEE &1l et ==
Mg fiek ¥ito] PDCCH 541 93 telsof b= L gt 47} 1 4 9)
D}uLo] PDCCH 4~ /\] 0 _?4 ¢H Q—q_] gﬂ o]: 3}1:_ CCE & =) ?‘5L£_ 74 }\ﬂ o3 Oﬂ(search
space)©] 2}al St} A o 2 LTE Al 2812 A & -5 17 49 o] A olstar

o)
DA

3% 4]
Search space S;EL) Number of PDC?H
Type Aggregation level [ Size [in CCEs] candidates M/
1 [§] 6
UE- 2 12 G
specific 4 3 2
8 16 2
Common 4 16 4
8 16 2

o] 7]l A, CCE 4 @2 L PDCCHE 14 8= CCE 75 & R L, S,
< CCE g4 d Lol A4 498 vebdH, Mo A a8 LY A4
g ool A R E | of 314z F X PDCCHY] 7] 50t}
A g e 54 vhdel] sl A e H o] 54¥ = v 54 44
% 9 (UE-specific search space)@} A W] & 2= whde] o sl 4 o] 8 &5+ 3%
A2 o A (common search space) @ T2 5> ATF @ CCE {4 #llHo] 42
3% AN 49& FUESAL, CCE A #Eo] 1,2, 8

4 5
ogg_lﬂ% 14]:46}14- #Eﬁ}\ﬂ Oﬂoﬂ 11'1 1;_}%5374}\_111 Og@jﬂgg]j%%l

r@ﬂ‘u

0 my

TEJQ

al

T3 2 CCE A & ghol ﬂ%okﬂ A o] 9] whido A o] ¥ = PDCCH A A1
d ol A A HATHS 2F2 JQd 25 7131 CCEQ] 9] X = whdol ufe}A] v
3 g nic) W stslA ) Ol—E— PDCCH A4 & 9 3] 4] (hashing)e} 3L 3},

1
A
2371 CCEb A28l o)) BAE 5= otk Bl AR o R medow

o3

o, JW o @ 18

ALH E922] CCE7} 91 H 2] ¥ (interleaver) = Y & 2 4= ) © Uﬂ] A7

2l ‘j/]‘ﬂb AH ¥ 559 CCEE REG 99 2 A4 = Vs 7 g}, upebA,
St CCEE o) 7+ F /AR AHE & £ 4] 05 A Eii’ﬂ Qo] Alo] o4
ol A A Fab/AIgE G ol] oA ST Ao, Alo] Ad-2 CCE
G2 AR AR QI 2 REG A2 T3l o 24 T3t

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

A
T 3

%9+ 7H 2] o] ¥ g (Carrier Aggregation, CA) B2 A| =8-S of A] 3HT}



WO 2016/048100 PCT/KR2015/010227

[96]

[97]

[98]

[99]

[100]

flo

o
> 2
~ O>“
ol a
-
o Sk

¥ E "3 (Component Carrier,
%Z]QJ%L%: B e = A
A

o)
9
!
o
1~U
0]
)
>
o
1? &Jz i

& IHCC) = 5 7H]
CCE2 Fa G el

Nl U EL =

R

>~
> rlm

=

1

Hu i oo
rg
o
_“_
T
E
- f”
i
1o Tt
4
X2
ol
N
N,
o
kel
rw
(m

1
% oH A 91 .UL cC9] 75<} DL CC#
N7t vhE BT %;*ét 7hssttt 3 A, Aol ARE EH CCE
TR S HE% SAE 7t ol g 54 CCE 2ol g CC(HE+=
A7 CO)E Zl?éloﬁ U2 CCE Mzt g CCE A AT 4= 8]

ArzAeo] 2AFY (e ARACC 2E%)0| 484 75'%, el
g 918 PDCCH DL CC#02. =2 7 4+ 31, 3§ PDSCH= DL CC#2=
AEE = J. A2 2ACC 2ASHE Y&, A8l o] XA & = (carrier indicator
field, CIF)2] %=¢] o] a1zl € 4= 1t} PDCCH W ol A CIFS] EA] o] 3= 49
AE Al g " (el], RRC A2 d )ell of &) vh2g 2 2 b 529 (= g
l%_é?ﬂ) HLN oz A 744 = & ol;}

CIF7} &A1& 749, 71 A7 @2 22| BD 5455 37| 93] PDCCH
ZUEH DL CC A|EE stest 4=l PDCCH ZUE# DLCC A Ex=wWetd
A A DL CCY] Y32 A dr} o] 4] DL CCE ¥ 88} al vha-e 39 DL CC
Aol AR PDCCHE HAE/HE 35 Fal gt =, 7] A 5r0] Yol 7|
PDSCH/PUSCHE =A== 3 75, PDCCH= PDCCH ¥ U E @ DLCC A EE
el A RF A F¥ . PDCCH ¥\ E] ¥ DL CC Al E = ©E-5 7 (UE-specific),
Gk 1554 = A5 (cell-specific) WA 0.2 A= 4= 91t} 89
“PDCCH ¥ U H ¥ DL CC’+= X UHYE Alg o, ZUEE A 53 &2 571
|2 A 5 Ak =3, whdE o8] WE cce AW eC, A A g o,
}ﬂﬂ] /\41 CJJF 7L_O_ 57]./] _Q.o-]i r/Hxﬂ =] Z,: ol q_

102 o Aot BEE A 5o 2AEH S dA1ET 3709 DL CCot
et Eivkar 74 3 vl DL CC A7} PDCCH R U E & DL CCE A A & v}
7k gttt DL CC A~C= A CC, A Al gl o], AW Al 5 o= #| A= & ot
CIF7} t] 2ol o] & ¥ 79, Z+Z}2] DL CC3= LTE PDCCH A A ol w}&} CIF §l o]
ZFA12] PDSCHE 2=A|& ¥ 8= PDCCHYHS A48 4= olt) vhA, vhik 54
(D:L: D}UL_JE_EZJ r= AJI_EZJ) /\1—_?4 74]2_ /\]:LHE] ] g]aﬂ CIF7]' o] Lﬂ o]li
¥l %%, DL CC A(¥-H ¥ ¥ DL CC):= CIFE ©]-&-3t] DL CC A%] PDSCHE
27AE % 8Fi= PDCCHERF of 12} 1hE CC2 PDSCHE 7= 3hi=
PDCCHY: A3 4= 9t} ©] 49, PDCCH ¥ U B % DL CCE A4 ¥ A &
DL CC B/Cel| A= PDCCH7} A 45 %] &=t} whebA, DL CC A(X. Y E ¥ DL
CC):= DL CC A%} ##H ¥ PDCCH 74 &<, DL CC B¢} ## ¥ PDCCH 73 Y
99 2 DLCCCe #HE PDCCH AA o &2 5 Eghafof 3k}, B
g Al A ol A, PDCCH A 9 & 7l e]o] 'H=E Ao ethal 7hA ghot

A3k vhel o] LTE-A¥ A2 24-CC =A== S ¢ PDCCH Well 4 CIF

o» U:E
j:“_, _Lu

v
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[101]

[102]

[103]

[104]

[105]

15

-

A1g-2 1ol ek CIFe] AL o] (3, A 2200 27159
A

P EE
= AR ACCASYE REo )Y wE AFS RRCA 1YY S E3)
WA A G- 54 EHA AAd 4= AL, sl d RRC A 2% HA4 & 713+
-2 ARl e Al 2A= % & PDCCH Wol) CIF7F ARS-5] = 4] o 75 Q1A ¢
olq_
A .

ol &l A= A B2 Al ~Elo]] 2l o] A HARQ (Hybrid Automatic Repeat and
reQuest) S A gk},
2 B2 A 2wlol] 4] Aaal g A% A g sl of 3 o) Bl 7} 913z Wikl

= EAE ], 71X 52 A% @9 Al ZH(Transmission Time Interval: TTD)( 4,

Hu el nheh vl e & A4 de Aelgch 58, 0w U oo}

FAFSHA Q¥ = Al 2= Floll A VA 58 S @] AR mbe) ek R AR
B35l 7} vharo] Hlo|E| 42 913

= RS P
wEo Ad A E spotsto] S b9 Al atek Aol vhel Faa
ol A e AR HolHE AT ddES de gt} 7] A5 o] 2] g
A o) A delErh S, 71 A& 54 dE G ARl G A
2AEE | G A 54 Fak o) o & o] &5te] HolE & Rujet=
Fake 3 skt W) A] X (assignment message) S A5 3Hch Ak o S w A X] =
UL T E(gran)efar i A A @ Tk @b ek = S v A A of] e}
H]O]E}E Absky] g 2 AEslc), Alskel g et U]]/\]Z]-E— 7]%3‘}9_?_ )2t

ID(UE Identity), RB &3 4 1, o] = ‘Fof off gt %
IR(Incremental Redundancy) ¥ A, 21+f ] o] B %] A] =
& 23E 4l

& 7] ¥] 4 -&(Synchronous non-adaptive) HARQ 2] o] 482 H¢- &
2AEE © wdo] AHES sHA 2 W, Al F AR Al ' A S 7 oFLrE] o]

A THE, NACK A1 Al 0 2R E 4 4 B2# 9 3, updbA, 714
%%‘Oﬂ Al Bl UL ZHE WA X = 7] A Aol gt B

7% ACK/NACK 2l %ol 9] 3f] o] Fof XIt}. o] whaf, v] & 7]

2] -3-(Asynchronous adaptive) HARQ 2] o] 282 79 A A% Al {ko] A =2
Zhol] ok&rEof QIx] o v g T A Fro] dhidko Al A dE & w A A& Rujjof
ot 3k Al E S A F o Aoy MCS7F A Al A nto deb s
A2 AHE 27 WAAE B o, G ID,RB & AR, do]|2 =9
7] HARQ 32 24| 2~ Q18] 2~ IR B &, NDI A4 B 5 A 3} o] o g},

% 112 LTE A =¥l o] 4 UL HARQ & 2 oA $tc}. LTE A =8l ol 4] UL
HARQ 212 5 7] 8] 4 -3 HARQE AF-8-3Ht}. 8 2 d HARQE A& 74 -
HARQ Z 2 M2~ H &&= 0~72 Fo Xt} A E Al (o], B2 g <) mprt

N,
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[106]
[107]

[108]

[109]

[110]

16

3tu}e]l HARQ Z 24| 2~7F F2Fett}, & 118 #2354, 7] A =(810)2 PDCCH=
3l UL THEE ©(820)0 Al H5$HrH(S800). ©HH(820)> UL 1THEE
TR A (o], B 0) B2 4 B Q) o] F(d], A HZH Y 4)0
UL I E9] 23] X4 ¥ RB & MCSE ©]-838}o] 7] X](S810) 0. & A}k =
dlol 8 & HE3th(S802). 71 A =1 (810)<> ©HE(820) 2 = FE] A7 3¢ =
ol H & H5 3 7 ACK/NACKS A §HT}. ek = A d o] o) &t 157}
A3 3 A 9-, 71 2] 51(810)2 W (820) 0 Al NACK-S A 4 3HTH(S804).
WH(820)E NACKS 52418 A 4] 0 R ILE] 4 A B3 ¢ 9] o] Fof] AMaFs o

t) o) Bl & Al A4 & THS806). ] 7] ol A, AaFE = dlo) B o] 7] A%}

A A %S B s HARQ 2 A A 7} @3k} (dl], HARQ Z 2 A 2~ 4).

o] 3}l A 3=, FDD A] 2= Bl o] A DL/UL HARQ & 2+ A 3l

%= 12% FDD Al =8 W DL/UL HARQ EF1ehRl& A Hetr] ¢t olt} &=
9(a) ol A <Al ¥ vle} -2 FDD Al =819l 49 574 J& /8t A
dlolElell )&% = shaked A1/ & A o B 9] A1 4 ms Fofl A1 €T,
T 9(b)E Fx3te] A s, ol & S0, PDSCH/EHFH = 19 E (DL Grant)
FA A o 2R E 4 ms Fof] sl PDSCHoN ol & UL ACK/NACK 7 4:9]
), ek Aekel 5 19 E (UL grant)/PHICH®] -85 3= PUSCHS| A 4-&
o A}k A 29 E (UL grant)/PHICH =41 A] % © 2 2E] 4 ms $-°], PUSCH
A /A A ol tl-&- 5= PHICH/ Y & 2 1 E(UL grant) ] 57412 3
PUSCH A 5/A A& A A 22 7EH 4 ms Fol =3 o}

EgH 3GPP LTE A 2"l o A UL HARQ &2 98l 4= -5 71 %] (synchronous)
HARQ %2}, DL HARQ &2} 98l 4] &= H]-5 7] 4 (asynchronous) HARQ 2] 0]
AHEETE 5 7] 4] HARQ WA 7] Aol A& 45, o] F9 Al A5l
Al 2=glel] o ] A a1l A Hol| A o] Fof x| = Wkl o]}, =, 54 HARQ
A A0t AFH A A dolH o HE/AHE 5 UL THEUL
GRANT)/PHICH E}] 2<lol] A3k A| o] Alxlol] o= w, qlolg WA d
giTh REH ol H] 5 7] 4 HARQ "2l ol A= %71 A&l A o) gk do] B o] o 3k
NAEE 271 A% A1 S £31e] 8ms o] F2] Ao o] Al el 53
aicia=

Fedt B 11 2 = 120014 244719l HARQ ZEA| =5 3H|E A7 8 7HA &
9] HARQ ZEA| 2= 2 zte) o] o] A o ¥ a1, =41 eh(=, 313F % = HARQ
32 B A 20| A= UE, %% =L HARQ = A| 220 A= eNB) ol A = Al A 5%
tlol e o] At flste] /A A2 E B edo] & 8 sich

b5 9 =, TDD 47 FDD o] ¥ 3¥ 2H7 ol 5] HARQ Elo] W ¢l t 5}

23 Eo}, o A, CA (carrier aggregation)©l] €] 3l TDD PCell®¥ FDD SCell©]
B3 A& 79 @) FDD SCell S -3 ~41% PDSCHeI| t 3o, ©hdo]
71<&<2] FDDel thste] 4ol ¥ DL HARQ EFol ™ (e.g. 4 ms) & 1T 2 24 -8-35}H,
&l & DL HARQ E} o] W o]l A TDD PCell©] DL Al B 32 7| 0. 2 A & o 3] o]

o o
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[111]
[112]

[113]
[114]

[115]

[116]
[117]

[118]

[119]
[120]

[121]

17

ACK/NACKS A&l £7Fs3 5% ot whebA, TDD 4 7 FDD A 9] # gl
thale] A 28 DL HARQ E}o| ™ 2} UL HARQ Elo] ™ o] A) F A 4 ol€ 4=
NOoW, o] & o Alahd tha-3

® FDD PCell9] 79, TDD SCellel] T 3 DL HARQ E} o] ™

A ~AEE D AR o] 2AEH ] 45 B TDD SCell®] PDSCHe
tf ¢ HARQ E}e] ™2 FDD PCell2] HARQ Elo] W 3} FA3sHA 4= 4= )
o| & E0], PCell S %3l SCell®] PDSCH®!| T3 ACK/NACK A X7} A4 4=
=

® FDD PCell2] 79, TDD SCell®l] T 3 UL HARQ E} o] ™

- A A F Y SCell 2 53 4418 PUSCHe o) $F HARQ E}lo| -2 TDD
Ao 27| = ¥ HARQ Elo| W of] 7] Z3lo] A= 4= 9l

AR NG 2AEH: () AEZ 2ASH I §-A8H, SCellg F38 S41%
PUSCHe®l t & HARQ E}lo| W & TDD Alof] 27|5& % ¥ HARQ E}o| ™ o
7] Z8he]l A= 5= dok (i) i, SCellS =38 PUSCH7F 41 | A] 7 © 2 K]
6ms ©] 3o PHICHS %3l ACK/NACK A B.7} =A1= 4= Q1) i) B3,
A& Aol o3 838 5% 32 UL-DL 4 A (reference UL-DL
configuration)l] 7] %3} HARQ E}o| o] A= 4= )t}

® TDD PCell2] 7 -$-, FDD SCell®l] T 3+ DL HARQ E} o] ™

- A ~FFH: (i) SCell2] PDSCHeY t ¢ HARQ E}o] W & TDD PCell 9]
UL-DL A A ¢l 7] %3t TDD PCell2] HARQ E}o|™ 2 TDD PCell 2] E}o| ™ 1}3=

714 glolw o7 AgE 4 Qi) =, 7152 TDD PCell9] HARQ
Elo]™ Bt} o] @2 DL A B # 9Jo] A= A =23 elol™ 2429 TDD
PCell®] UL-DL A "H=Z A5 A Aol % lv) B 4 4 Q1 o A]=
T 4ale= 355 FA23 (6i) i, SCell2] PDSCHell o 3F HARQ EFo| W&
FDD SCellell 474 % @ @2~ UL-DL A4l 7] Z38Fe] A2A = 4= Q) # oA
UL-DL A A2 TDD PCell®] UL-DL A Aol 71 Z38t] 244 5= 9t} =3k TDD
PCell®] HARQ E}o] ™ #} 4ol §F o} & 371491 HARQ Efe] W Eo] A4 E =
ATE B FA Rl A= FE38= 6, T Y ¥ 8E Fxd

- AR~ Ao AAEY: SCelle] PDSCHOI T 3 HARQ E}o] W & A}<: &
A A Y A AAE A Y, TDD PCell2] HARQ EFo| W 3} F A 3} A
e o ok

® TDD PCell2] 7%, FDD SCell®l] T 3+ UL HARQ E} o] ™

- A ~FEH: SCells F3 Z14-¥ PUSCHel o] HARQ Elo] -2 FDD
HARQ ol o= A= 4 gt}

-ARA Ao 2AEY: (i) SCell S Z-3 A4¥ PUSCHO o 3 HARQ
Elo] W& TDD PCell®] HARQ Elo| W 2 u} 2 A1} ==, FDD HARQ E}o] W &
w2 5= ek (i) i, A o &, SCellS- %8 PUSCH®] 441 # A] 3 0 2 HLE]
6ms ©] 3o PHICHS %3l ACK/NACK A B.7} =A1= 4= 91t} o] ¢} &&], FDD
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HARQ Elo|™H o2 A= =%t}
[122] ¥ 53, TDD PCell®] 7 -2 A, FDD SCell¢l] tf 3+ DL HARQ EFo] ™ (e.g. DL
association set index)2] A X ~FA|FH Alo] X ()] Bt} 44421 o &

JERIT
[123] [3£ 5]
[124]
UL-DL | HARQ Subframe n
Conf. | timing | o | 1 2 3 4 516 7 8 9
0 0A - - 6, [5] [5], [4] 4 -1 - 6, [5] [5], [4] 4
0 0B 8, [5], [4] [5], 4 o, [5, [4] {51, 4
1 1 - - 7, 6, [5] (5], 4 - - 7. 6, [5] [5], 4
1 1* 7.6 {61, [51, 4 7.6 6], [5], 4
8, 7,6, [5],
2 2 - - 87,6 [5] 4
4
11, [10], [9], 8L 7,
3 3 B (101, [91, (8] 65 54
6
3 3a -] - 11, {101, 7, 6 [10}, 6, 5 [10], 5, 4
12, 11, [10], [9], &,
4 4 [10], [9], 8 7.6, 5 4
7
[10], 7, 6, 5,
4 4a 12,11, 107, 8, 7 4
13,12, 11, [10], 9,
5 5
87,654
6 & -1 - 8L 7 7, [6] [6], & -] - 7 7, 161, I5]
7, 6], [5],
6 6* - - 7 7, 16}, [5] 5 -] - (el I3 7
[4]

[125] ¥ 5|4 UL-DL A 42 TDD PCell2] U/D A4 Y 4= 1t} FDD SCellol] of 3+
DL HARQ E}o] ™ & TDD PCell U/D A A ol $17] ¥ HARQ E}o] ™ 2]
F/E 7 AJelE 4= 91t} 'DL association set index's= 3% 5Ol A <[ 179 &l &&t
4= At} =, “[17= TDD PCell U/D A A ol] th3}o] 3714 = DL association set
indexZ o|w| & 4= 9t} o A, UL-DL A4 0 % HARQ Elo]™ 0AQ] &
2 B TDD PCell®] subframe #23= 570 2] A H X @) A of] 4=41 ¥ FDD
SCell2] PDSCH(i.e.,o] A ¢ ] 9] subframe #6)°l] T 3+ ACK/NACK 2 67} 2]
B3¢ o) o] Ao =41 EDD SCell®] PDSCH(.e.,] A <) 9] subframe
#7)°ll o $F ACK/NACK-E 717} 7 ¢}, TDD PCell 9] subframe #3+= 5711 9]
A B9 Aol 9221 ¥ EDD SCell®] PDSCH(i.c.,o] A |91 2] subframe #8)°l]
o) 8+ ACK/NACK 2 47 9] A B3z g ¢] o] Aol 5241 % FDD SCell<]
PDSCH(i.e.,°] & Z#| 19| subframe #9)°l] T $F ACK/NACK-S 717} 7 4-ght,

[126] ¥ 6,3 7% ¥ 82 TDD PCell®] 74 -5-Z2A], FDD SCellll tl §F DL HARQ
Elo] T (e.g. 'DL association set index) 2] 432 A~ FA| =] 7| o] X (ii)e] Rt}
T2 A9 &8 e,

[127]  [% 6]
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[128]
TDD PCell
Allowed reference configuration for FDD SCell
U/D configuration
0 {0,1,2,3,4,5, 6}
1 {1,2,4, 5}
2 {2, 55
3 {3,4,5}
4 {4, 5}
5 {55
6 {1,2,3,4,5,6}
[129] [ 7]
[130] TDD PCell
Allowed reference configuration for FDD SCell
U/D configuration
0 {2, 4,5}
1 {2,4,5}
2 {2, 5}
3 {4, 5}
4 4,5}
5 {5
6 {2,4,5}
[131] [ 8]
[132] TDD PCell Allowed reference configuration for FDD Allowed reference configuration for FDD
U/D configuration SCell (2 aggregated cells) SCell (more than 2 aggregated cells)
0 5 2
i 5 2
2 5 2
3 5 4
4 5 4
5 5 Not applicable
6 5 2
[133] =5, ACK/NACK S HEl &84 = Mad 7RE A4y
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[134]

[135]

[136]

[137]

20

Rel-8 TDD A] 2~ 8l o] 2] 8% = ACK/NACK *H ¥] & & (multiplexing) (i.e.
ACK/NACK selection) W ol A=, 7] ¥4 © & ZF UE9] PUCCH A & X &
93l 8l d UE2] ZF PDSCHE -7 & 3= PDCCHe t]-& %] &= (i.e. lowest CCE
ol g~ 9} & 7 %] 0] 91 +=) H Al A (implicit) PUCCH A}-¢1 & AF-&-58}= ACK/NACK
selection W22 3188} At}

SHH | LTE-A FDD A 2~ 8lo| X = 7] 54 0 & UE-specificd} 7] A7 ¥ = 32
EXA ULCCE &t B9 ataF A AXIE 7lelol & &l A5H 559
PDSCHell th 3 3= ACK/NACK 7 % atal glom, ol & s 54 F2
R e L E R R AT 2271 &9 5= PDCCHeN & =15 o]
21i= (i.e. lowest CCE 1= 2~ nCCE?l ¥ =15 01 Ui, 22 nCCES} nCCE+19]
® A5 0] 9155) F A4 PUCCH A &2 8 &g = W PUCCH #}&1 ¥} RRC
signaling= 52l ZF UEN Al W] 2] of 2F% "4 A] & (explicit) PUCCH A9 9] £39H&
A&3= “ACK/NACK selection” W2 & a12]shal 9t}

e LTE-A TDD A 2= ]lo| M & 528 XA E s ] o7} o] “1e] Ao A ¢

_r& o
—% =
rum
>
:ﬂ ol

AEe e 4 9lom, o] upe} o] ahak A A B Q)3 o]
AEXAE 7|20 & S8l A E¥ 552 PDSCHel tf g 5= ACK/NACK
AHANNEE, S 55315 g Muze e oj&x= e =
AB g ol 54 CC (le. AINCOE 8 Adh= AL s 4= ok
o] uj, LTE-A FDDol| A ¢}= &), UEol Al & ¥ R E AFXUE 7)g] o] S 3
9 = AU CW ol &= 55 ACK/NACK S, 5579 813 9=
A B 3 2 %) (subframe, SF) 579l thslo] A 4-3F= W4 (ie. full ACK/NACK)=
HlAY, = CW 2/HE = CC 2/5%E+= SF domain®l] ™3] ACK/NACK
&% (bundling)& 4 -§-3ke] WA A ACK/NACK 5 F14 A=

l(i.e. bundled ACK/NACK)S 12 4= Qlt}, o], CW HEH 2] 4§ 247+ 2]
Fea qazggled ds) FEUE Ao d = Cwoll d%ﬁPACK/NACK

WS A8tz Al AnE = v w3, ceHEH o A9 A7 sk
Zg oo gl e =2 AR CcColl o3 ACK/NACK HEH &

3= AL ou| sk =} w3 SFHER 9 A9 7 Qo e R E &

313k © =1 A B3 g 9)o] th3k ACK/NACK HEH S 2 838= 21 ouad

‘1>’HJQ_IEOEFEP‘LO.‘_1[‘EM_LIF_>¢_,

e —{E 0150 m m]ﬂ OO{' _|>' ﬂl
2
r 111 i

f o)
fd

JH,LTEA*VE“OH Mz 4] e YA A E I E A 2] o) (DL CO)E &3
A %¥ <=2 PDSCHol o 3 5572] ACK/INACK BH/AEE E4 a8
AEVE A 2]oJ(UL COE T3l AFshe= 218 estar 3l o], 7] < Rel-8

LTE! A ©] PUCCH format la/1bE ©]-8& 3t ACK/NACK 7% 7= 2], H472
ACK/NACK A B.E A'd 74 (e.g. Reed-Muller code, Tail-biting convolutional
code, etc.)$t ¥ PUCCH format 2, i== &5 2H;F(Block-spreading) 7] ®E2] ¥ & ¥
& ©] PUCCH format 3E ©]-&3}o] 59 ACK/NACK 4 H. H/E= A o]
NE2 ALst= AL 188 2= Q)
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[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

21

oluf], &E-3Ha 7| WH-& A o] 4K (e.g. ACK/NACK, etc)ﬂ*% =
LTE®] 4 ¢ PUCCH format 1 *£+= 2 Al € #+= v} 2 7] SC-FDMA 4] & o] &8}
%Ea%%QQQNﬂ%Qﬂ15@%MiimmmmVHmC®m%mﬂ
Cover Code)?l] ]3] A7t =] Q1 &2k (time-domain spreading)ﬂ o AEH =
FE Y 5= et o], OCCE ©]-&3to] &A% AH &5RB)°l o] UEE 2|
Ao NEEE HE 94T 5 U

%= 132 4] W3] t ¥ (Unlicensed band)E ©] 8-3}= Wi o th gt A o & &= A] 3
ol

o 5o, Wl

l‘P

A AL A Fol AAE AR SRR T

o e %4
AFAL FRG F3E R A 5 3
dw | s] oo %4 ALg do] mAE A S oo R we el B4

E'i
AH) 7 A% §lol AHg

= 22t} H] ¥ 3 (Unlicensed) T &2 ISM(Industrial,
Scientific, Medical) T < o] 2}
2=l
A
2

=228 o B8 g 47 +F
4 A TATE B @ o]

oo 14 ey Re F 8 H e A
7]

o) =

PR

Yo 18 K

w7k A S glol AHg

2 <ﬂ%ﬂﬂ}%iﬂiﬂﬂﬂdm
I DS P e}

% =
2t Qs el SAl FAE FREE Oi?ﬂlﬂr
B} A A el o 2, A, 78 2 o] 5 8 &-#(Industrial, Scientific and
Medical)= 9138l =A% &= S F3=F o & o]},
o| & &1, 902~928MHz T & o] L}, F+d @ A u] ~7F A shE o] 9=

2.4~2.5GHz2] 100MHz W& TE+= 5.725~5.875GHz2] 150MHz d% o] tf A2l M)
AE] A = ok o, thetel 2] 49, A A 902MHz T &2 ISM tf & 9]
of .

2.4GHz ™ 9-& 100MHz 9] 5 o) & & 1} A4 05 vh& Falapo A&
7EA W el Al el A v A g o g Aol x o] Q). upelA,
IEEES02.11b/g/nS 7|HF 0 & &}i= WLAN 52 24GHz T & < 7] & =2
A ATt A A, B WLAN AP(Access Point)E ©] 2.4GHz t & of] A X] &) o]

o)
DA

_101'

3 5GHz t) &2 1] =, ‘?I‘F":jl, ghalar& v 8 8 F 7kl A ¢F 500MHz
Zo] Fabar 2ol v L8 Tdo] Hol glon, %?%7}011 ufe} & o
195MHz A 5 9] T & Z o) Tﬂi e Ao R AEo], A4 T H o=
*Zﬂ 7he gk vl s Fabg Ol S 7Y B S whar 91t 5.8GHz

2 2.4GHZ2l Y3 o) WLANS] 7H4 o] A= A4 o] ),

EH‘UU A A ool & AE T} F4l Al 22 81-& 5GHz B ¥

1 o
WiFi A 251 0] AL-8-8}4= 2.4GHz 1| W8] T} e Eals] o mawle)] 283 4
o)
DA
8] s el A 7 B 155%@ﬂ%%ﬂ7%ﬁwﬁ%t%$ﬁ%ﬂ%
Aol AR B, 7 B2

sensing) S =3 80| thE B4 =ETFAID
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[147]

[148]

[149]

[150]

[151]

[152]

[153]

22

At} oo} & A Y Al CCA (clear channel assessment) Hi= 71 2] ©]
A1 (Carrier Sensing)e} 31 A % ¥] ], LTE A] 2~ & 9] eNBL} UEL H| A 3]
(ol e}, LTE-U B o] ekghell M o] A& AFE AsiM CCAE 38 2
ATk

ESH A o2, LTE Al =81 2] eNBY UE7} 21 &5 43 u o] WiFi & &
A 2 EEL CCAE 7338t (14 & Ao 7R gofof &, o & 504 WiFi
¥ 2(e.g., 801.11ac)oll A CCA Al 2] &= non-WiFi Al &0l o 3}o] -62dBm, WiFi
21z e thste] -82dBm o= G ¥ o AU Th STAC|W AP, ol & &0 4],
non-WiFi 21 &7} -62dBm ©]A4Fe] A& o 2 A 7ML Ao 7|4 Eu &,

AT A48 A =t} WiFi A| 2 8lo]| A STAY AP CCAE 5733} 9] 4us
o] TS CCA GAA o) AT E AEHA God J3 AS 3 4
olq_

PN .

5 139] Aol w2 LTE/LTE-A W3] o 7} LTE-U H] 3] 0] & 9
CA(carrier aggregation) 73351l A eNB7} UE Al 21 & & F418A Y UE7}F
eNBE AT E F41S 4 dt)

A el A o PCell(FE+= PCC)= W3] o & o) A A]8kaL, SCell(*E+= SCC) 5
Ao & shidi= H] | ol X sz A& 7HF sk o] ol §H ¥ = A
oft} o A dl, th=F 7§ & W3] th 3 tha= 7] 9] H] W =] CAY A,
H] W3] t ke & eNBS} UE Ale| o] 21 & F7410] o] o d =5 it}
of-&#], & utrd o] A Ao 5-& 3GPP LTE/LTE-A A 2~ 51 ¥ 5} o} 2} tf2 F-41
T A 2B Aol M = g A8 4= ol T

514 % = 15 8] g & A/ R AR S R Y oA &S vER
wolt),

<28k v e} o] LTE-U t ol A 7] A 53} whidho] B2 3 8h 7] 8 A=
T2 B2 A 28l (e.g, WiF) T 2 S E3A LTE-U t9-& 94 A7k
e 2 g1 E 4= 9lojof sht) @A LTE-U ] & ol A B8 9
2 7F& RRP(reserved resource period)@}al X 3 g,

o] 2] gt RRPE & R.817] 93 vpaFe W =o] Al¢te vt ¥4 2 &2 += Wik

1

olt

s UE T4 A& Hulel 25 o] s 741 A d o] = 5H(busy)dFrFaL Q124 gF
T A5 of oF¥ 2] F (reservation signal) & A 58l W, T RRP ¢+ 44
= g o) de] 2lS(e.g., RS F/EE HolEHE x]__xrlegf;_ & ek w0l
e E ok 7 X =2 AR el A ¥ RRPE Tdol] Al 1d g5k o 24

o] RRP EQHLTE-U 9] A5 F435t 55 & 4= gt} o 7o), vk$3}

HAE T E CCe. g LTE-A 1 ¢HE E-& A, LTE-U th & o] CC7} AL &7F 3
RRP7}F A 29 ® = 4= 9]

A7 71dke] o] & Wkl 07 FAbeli= v WE] o) F3e] EoE Y
of| 2, eNB+i= H] o] E] &-=21 Aol 7l &l o] A/ (carrier sensing, CS)E 53 & 4=
ATt CSA T} SCello] YA o & o] ofo] & (idle)?! 4 -5, eNB+= PCell 9]
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[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

23

(E)PDCCHE 53l A2 2 7 g]o] A& ¥ SCell2] A= <5 ¢ (scheduling
grant) S A ESPAY = A X A F %MHWMEHQEﬂ Aesd 2=
A& 5 Ak

RRP+= M7 9] A<+
Al H Ji’ﬂ A=9] 8 —l—g kel A9 AlS A lé‘%]aﬂur(eg v1aPCell) T
B Al Aloj/dol g Ad %%311/‘1 Alzrd = sk 4= 9l

RRPE| A2t Al 412 9l As Alrd "ol s 52714 o2 A4 v Ay

-7 A (semi-static) & 2 A A= = T}, == RRP A| 2} Al & SF #nol| 4] L=
k7ﬂ4 MBI Q) o] AQl SF#n-k)olA & AlF Al 1E & &34 RRP
Fve] A Aol Al 4 9ok,

142 A A]of o] w}= RRP W 2] A H Q] 5 2] vl ¢] (boundary) 1=
A e 27} PCell} £Fo] -4 4= 9131, o] & 'aligned-RRP'2} X A 3} 7] & g}, &2
159 Al ool =™ RRP W o] A B 22 )5 9] vhE 1 ¢ (boundary) 3=
1) 27} PCelldt o] A-EE A &8 5 3L, ©] & 'floating-RRP'2} #| A 5} 7] &
b Al Ao ez Q)i A2 o] By el kel 1FA o] A4 Alke.g.,
CP length, "=+ X usec where X > 0) o] 5t f, A1 A3} A2 & 71o] A B2 Q)
T 7 A EE e w B 9l

G, A AA[ef ol A = A ZJ’/TJ]FT 57138} ¥ ol A LTE-U th < 2] SCell
Al(e] &}, Ucel) o] A B Z a9 9] vlzt]g] Hi= A &9 vkt ] A4 & 913}
Frx2 ¥ 1= Ao] PCell2 Aol 4= ATt

B o A = kA A3 8] F] o & ol 4 2] CS (Carrier Sensing) & 2} -S-
7|k o 8 V]3] A 0 ' FAbShis LTE-U A 2=/} o], 78 A9 31|
Hl =714 S Bddaor gr/A Y= A (S Alge])e] £3HE CA
Fehg g 8490 B4 W ES Alke
A A Al el o] A, UCell RRP W] 2] A B 32 #9)-& &3] 24 =] = PDSCH/PUSCH®]
et Aol AR A DS, PCellS E-314 4% Ar(ie., Cross Carrier Scheduling,
CCS) =+ 3l UCelle F3ll 4] A %(i.e., Self-Scheduling, SFS) 2 5~ 3}

2 A Al W UCell RRP 2] M B Z S o A55= PDSCHoﬂ of g
Ao AR AL, sl Ao BRE AL T ABEZH YA 745 = st
PDSCHE 275 % 317 U (.e., Single SubFrame Scheduling, SSFS), =+= 3l &
XﬂCﬂ AR A o] tharo M H g Q) &0l A =41H 3= PDSCHE = §HH ol
2 7|& % (ie., Multi SubFrame Scheduling, MSFS)3} =5 A4 = 3}

MSESel| A gk o i?ﬂgﬂ PDSCH®| 7} 573= ALl ol 74 o] ¥ A H 3= /4]
Ase Tl Al 1Ed 2 5+ Ut

UCell /2] RRP7} CS A 3ol upehA] v =714 52 &4 0= 45 5=
A& arelste], UES] &4 3 71 #3l oll A RRP -1-3ke] A5 Al o] =
3l A2 4= Q). Al & UCelloll A ¢ RRP=, UEZF UCelldl] o g+ A] 7=k
57132 3= Tkl Ay, B3 3 5] A F (e.g., eNBEE PSS,
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SSS7F Atk aL 78 &h= 7-Kko] 711, UEZF UCellol] T &+ CSI 578 &
38k AL, CSI 542 918 F241 3 (e.g., eNBZF-E] CRS, CSI-RS)7}
AgErta 7Fg ¥ = 7ol Ay, UEZE UCellol A €] ] o] §] 4-5=219] o] g+ DCI
AZE Tk 1ol At 1= UEZF UCellell A =4l ¥ = ﬁi% W 3 & 5h=
T T ATh & A Aol A = A A A = QT
02 # 98 %38}, LTE A| =8l o A4 A 2] ¥ eMITA(Enhanced

Interference Mitigation & Traffic Adaptation)e 3% X = (fallback mode)°ll tf 5} <]
2 Br} eIMTA 5 2}81= Cell F23= eNBI= A2 9] 313} AL ¥ 8o u}el,
TDD<] UL-DL CONFIGURATION A H. & A4 %J(RECONFIGURATION) DCI&
ZalA A o WAz glt)
[3% 9]
CST MEASUREMENT OPERATION

«  When a UE decodes explicit L1 signaling of reconfiguration correctly and detects a valid UL-DL configuration, the

E;;}ﬁ; ronfﬁxcs:j;;fgi{;?iiwithin the subframes indicated as DL subframe or special subframe by the explicit L1

e If'UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall measure
CSI only within the subframes indicated as DL subframe or special subframe by SIB configuration.

A
1o o

PDCCH (AND/OR PDSCH) MONITORING (OR RECEPTION) OPERATION
o IfUE deteets L1 signaling conveying a valid UL-DL configuration for a radio frame,
—  UE shall monitor the non-DRX DL subframes or special subframes indicated by explicit L1 signaling.
e IfUE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame,
—  UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated
by SIB-1 configuration.

VALID UL-DL CONFIGURATION DETERMINATION
¢ DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}.
e For UE configured with TDD ¢IMTA, uplink scheduling timing and HARQ tming follow UL-DL configuration
signaled in SIB1.
¢ Forvalid LL & DL reference configurations:
—  The set of UL subframes of the DL HARQ reference configuration should be a subset of the UL subframes
of the UL HARQ reference UL/DL configuration.
e For validity of UL/DL configuration in a reconfiguration DCI under any valid UL & DL HARQ reference
configurations:
— The UE should not expect any subframe configured as UL subframe or special subframe in DL HARQ
reference configuration is dynamically used as a DL subframe.
— The UE should not expect any subframe configured as DL subframe or special subframe in UL HARQ
reference configuration is dynamically used as a UL subframe.

UL GRANT/PHICH VALIDATION
o Under fallback, if the UE receives a UL grant corresponding to at least one UL subframe per SIB1 not in the set of
UL subframes per DL HARQ reference configuration, the UE still treats it as a valid grant.
e Under fallback, if the UE reccives a NAK i PHICH triggering PUSCH transmission in a UL subframe per SIB1
not in the set of UL subframes per DL HARQ reference configuration, the UE transmits PUSCH.

SRS TRANSMISSION VALIDATION
e Fortype 1 SRS, the determination of the subframe where the type 1 SRS is due for transmission when triggered is
based on SIB1.
¢  Forboth type 0 and type 1 SRS, SRS transmissions can be configured in a UL subframe or UpPTS based on SIB1.
— If a UE detects L1 signaling conveying a valid UL-DL configuration for radio frame(s), and if the UL
subframe or UpPTS for SRS transmission is changed to DL subframe, the UE shall drop the SRS
transmission.
— Ifa UE does not detect L1 signaling conveying a valid UL-DL configuration for radio frame(s),

e The UL still transmits the type 1 SRS in uplink subframes and special subframes indicated based
on SIBI, but the UE shall drop the type 0 SRS transmission in a subframe not indicated as UL
subframe or UpPTS by the DL-HARQ reference configuration if there is no PUSCH transmission
in the same subframe.

9o A 7] A1 H w9} o], AH &, eIMTA UE7} RECONFIGURATION DCIZ
AF A o7 24184 5317 1} E=3= RECONFIGURATION DCIZ
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A8 Bl 2 5 INVALID UL-DL CONFIGURATION®| 85 # T 474 o
A H.ef 7]¥kste] (E)PDCCH 2. W EH & 52}, PDSCH/PDSCH RE 41,
PUSCH/PUSCH RE %41, /&= CSI 542 5388 4= 2121, o] & eIMTA
FALLBACK MODEZ} #] & 3t}. eIMTA FALLBACK MODE(©] 3}, 'eIMTA
FB_MODE)E ¢ ¢ &7 9] A H = AL el 4741 % SIB1 UL-DL
CONFIGURATION 2/ 3= DL-HARQ REFERENCE CONFIGURATIONZ
DA =

[166] o] &}ol] A i= UCell RRPOI 7| HESH CA & 22] A A& &8 A5 2o} UCell©|
TDD Z ¢ T %2 zH= 2% RRPi=, .5 DL SFE & A4 ¥ 7t e.g., AFA ol
AolE A1y i 73S E4l), DL SFE I ULSFEQ 230 g AAE =5
AT} T AN o] 5-& UCello] SSES 7] 0. & o] 85 3= 7 $-of 4= A}
Y= MSFS 7'M o2 o] &8 &= A ok dg A o2 A J RS HAgE
AT} CCSell A & 271 % A (SCHEDULING CELL)#} ¥]- A7 & ¥
Al(SCHEDULED CELL)-S 77} 'SCG_Cell', 'SCD_Cell'® ™ A & 4= 2}

[167] Tt A E S A A k= AA o Id A5 o3 & w7] Y%
METEQEAE Zh= A ol A& 23 9o, &t
A H = AA o Qe 29 Ao A ofr] A] &=

[168]  AAd 1

[169] Bl o) 9] A Ao of] w}E TDD eIMTA PCell#} UCell®] CA A} 33} el A,
eIMTA FB_MODE<2| UE7} UCell RRP 739 A1 & A& 4 0 2 o] 3= 5 3=
Hkoto] A ekEl ), of A, TDD eIMTA PCell SCG_Cell©] a1, UCell-
SCD_Celld <= At} & 2 Ao o)) u} 2, eIMTA FB_MODE®] UE3= TDD
eIMTA PCell®] UL SF#} Efo| W o] FU3stAL A7} 53 ¥ 3= UCell RRP 72
DL SFE a &4 0= 283 4 9t} o] u, T3 ¥ = AlgF dol= AR 9
QA AY = A 19FEH o8 99 e 213 4 ot

[170] ¥ 2, eIMTA FB_MODE<2] UE ## ol A, TDD eIMTA PCell¢] UL SF-
SIB19] UL-DL CONFIGURATION®]| 9] &l A|A| ¥l UL SFY = At drkx o =2
SIB12] UL-DL CONFIGURATION®]|:= DL-HARQ REFERENCE
CONFIGURATION E.t} t] %+ UL SF&°| A4 ¥,

[171] A o] HelE 9]3to] TDD eIMTA PCell (i.e., UCell®] CCS # & SCG_Cell)9]
UL SFel] t-2-3}3= A @ el 914 3F UCell RRP 4] DL SFS 'PU_UD SF 2. &

g 2] 3k} '3 TDD eIMTA PCell (i.e., UCell®] CCS ## SCG_Cell)] DL SF
A A of| th -8} 3= Al A o] 9% 3k UCell RRP 4+2] DL SF < 'PD_UD SF O &
4 3t} PD_UD SF-S TDD eIMTA PCell®] DL SF A 4 3 =3 3= (e.g.,

Ao Aold = AlxdyE 38 9 Wt} A7 53 ¥ =) UCell RRP AHE]
DL SF& 3283t 4= 9l

[172] FHal=, 7]1E9] CSS &4l b w] PU_UD SFi= DL H]o]H A4 85
o]- &= 4 1Slth o A ], PCello] UL A B Z o7 A% o4k PCell®] UL

©
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A B3z Q1o A 3= SCell 2 =A% 8= PDCCH7} 7414 4~ glom g 7]|&
k2l o] u}= w] UEI= PU_UD SFoll A PDSCH7} A4 %] ] k=vfar 7} gt}
el A, 7] v Ao A UE= SCell & 7|2 ¥ 3l PDCCHE 7 &3)7] 93t
L1 v 29 & PCell®] UL MBI QoA Fafsh4] s H8Er).

B oubg o] 9] A A dof] ul =2 eIMTA FB_MODE®] UE3= TDD eIMTA PCell
(ie., UCell®] CCS ## SCG_Cell)] DL-HARQ REFERENCE CONFIGURATION
A}9] UL SF (ie., -4 %] UL SFC & &4 7}%)°] o} SIB1 UL-DL
CONFIGURATION 2] UL SF (i.e., FLEXIBLE UL SF2. & 3|4 7}5)ol A +=
UCelldll i3t 2AlEH R E AE3H7] A% &2FQ1= v 72 (Bind Decoding,
BD)S T3 nE A= 4 v @do] UCelldl] thet ~7A1EH HRE
AZ3st7] Aste] Bl v3d S F8)8h+= PCell®] UL SF&
'V_DLSF(virtual_downlink subframe)' & & 3 gt} o] 9} -2 chite] Bl =
U519 -& V_DLSFS 71442 ¢l DL SFO & 713 8= A o2 % B 4= glt),
o714, ¥ &, V_DLSF= &9 F.Eof w} = UL SF o] #| 7},
RECONFIGURATION DCI®l| =¥ DL SFo. & A4 H AL 7154 0] 217]

u o], UER &}o] & o] ]38 V_DLSFoll A ~7|&% A K| o3 BD=
Tt S o2 A4, PDSCH F4lo] a &4 0= =84 5= 3]

A # &, BD %22 V_DLSF A}l 4] PUSCH (M) %:(e.g., UL GRANT =&
PHICH 7| &), APERIODIC-SRS 7 <& Z/H%== PUSCH + PERIODIC-SRS 9] 5 4]
AEo] 2AEH B EY /YA @2 Aot A s A9 4 9l
o] 714, d¥ 2, V_DLSF “goll A UL Al Z/t]olE] 2] AEo] A7l -4,
UET 8l V_DLSFoll A 7| ®X|=+o| DL A4 == DL 2A 59 S 314 &
o= 7R 4= 9l7] wlitol

Al )\l cql 2

ok o] & o A A o of] uf =2 RRP 74| UCello] ¥ 3H¥ CA
3+ kel A, UCT 4 B.(e.g., HARQ-ACK, CQI, PMI /%= RI)7} UCell RRP 7 2]
UL SFoll A A 4% 3= PUSCHl 3] 7] W= 79 3] 7] W ¥ 3= UCI 4 H.2] MCS
OFFSET= &84 2 & dAa]5+= Wiol Aljtett. dw o] Hol & fafA,
PUSCHZ 3] 7] ¥ ] = UCl A B.& PG_UCI'E B3t}

¥ 10, 3% 11 2 % 162 LTE® 42 ¥ PG_UCI2] MCS OFFSET A4 WS
Yepdith Boh A A 02 & 162 RRC A5 2 PUSCH A4 AH. Q428 A,
PUSCH A% AR 24l 3% 'PUSCH-ConfigCommon' = 4 ¥%-2] PUSCH
47 W PUSCH/ PUCCH®I t & RS A A& Ye i, 'PUSCH-ConfigDedicated
"= S-S54 9 PUSCH A4S eIt 3 112 £ 169 PUSCH A7 4 1.
Q0 ZF Frof tf gt Adrgo)t,
YA
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CONTROL INFORMATION MCS OFFSET DETERMINATION

Offset values are defined for single codeword PUSCH transmission and multiple codeword PUSCH

transmission. Single codeword PUSCH transmission offsets /)’O%ZQ"M, Bo. and Bi2 shall

be configured to values according to Table 8.6.3-1,23 with the higher layer signalled indexes

JHRO-ACK TR and I(}ng;, respectively. Multiple codeword PUSCH transmission offsets

offset offsei
ﬂn{;,fftQ“ACKl ﬂ%m and ﬂs,ﬁft shall be configured to values according to Table 8.6.3-1,2,3 with
the higher layer signalled indexes I(f;fleWSCK, ]ZM,MC and IUC//%;MC, respectively.

If the UE is configured with higher layer parameter Upl/inkPowerContro/Dedicated -v12x0
for serving cell ¢, and if a subframe belongs to uplink power control subframe set 2 as indicated

by the higher layer parameter fpc-SubframeSet-r1Z, then for that subframe, the UE shall use

JHARO - ACK

cot
affsetser? ]

HARQ—ACK R
offse 1 M

* the higher layer indexes ofiset offet”

RI .
' ]Qﬂi'et,seﬂ and 1,5¢12 in place of

and [5}/%; respectively in Tables 8.6.3-1,2,3, to determine [)’{%ZQ oK /)’f}gw and ﬂfffll

respectively for single codeword PUSCH transmissions, and

. . HARQ -~ ACK RI cor . HARQ—ACK
the hlgher layer mdeXES [Qf}f?et,A/[C,seQ' ‘lqﬂ'?et,MC,.s‘aZ and ‘quf?e/,MC,.s‘elZ n place Of ]r)_[fs‘el,MC '
® cor 4 . - HARQ-ACK gl
L e @nd L0, . respectively in Tables 8.6.3-1,2,3, to determine ., B

and /fffg(’, respectively for multiple codeword PUSCH transmissions.

[

3 11]
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PUSCH-Config field descriptions

betaOffset-ACK-Index, betaOffset-ACK-Index-MC

J FHARO=ACK
offser

Parameter: , for single- and multiple-codeward respectively, see TS 36.213 [23, Table 8.6.3-1]. One value applies

for all serving cells with an uplink and not configured with uplink power control subframe sets, and the same value

applies for subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the

associated functionality is common i.e. not performed independently for each cell).

betaOffset-ACK-Index-SubframeSet2, betaOffset-ACK-Index-MC-SubframeSet2

J ARG -ACK
offser

Parameter: , for single- and multiple-codeward respectively, see TS 36.213 [23, Table 8.6.3-1]. One value applies

for subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated

functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

betaOffset-CQI-Index, betaOffset-CQI-Index-MC

Parameter: [fﬂg‘i for single- and multiple-codeword respectively, see TS 36.213 [23, Table 8.6.3-3]. One value applies for all
serving cells with an uplink and not configured with uplink power control subframe sets, and the same value applies for
subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated

functionality is common ie. not performed independently for each cell).

betaOffset-CQI-Index-SubframeSet2, betaOffset-CQI-Index-MC-SubframeSet2
Parameter: IUC/J%,,, for single- and multiple-codeword respectively, see TS 36.213 {23, Table 8.6.3-3]. One value applies for
subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated

functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

betaOffset-RI-Index, betaOffset-RI-Index-MC
Parameter: [‘%m,
serving cells with an uplink and not configured with uplink power control subframe sets, and the same value applies for

for single and multiple codeword respectively, see TS 36.213 [23, Table 8.6.3 2]. One value applies for all

subframe set 1 of all serving cells with an uplink and configured with uplink power control subframe sets (the associated

functionality is common i.e. not performed independently for each cell).

betaOffset-RI-Index-SubframeSet2, betaOffset-RI-Index-MC-SubframeSet2
Parameter: ]ffIM, for single- and multiple-codeword respectively, see TS 36.213 (23, Table 8.6.3-2]. One value applies for

subframe set 2 of all serving cells with an uplink and configured with uplink power control subframe sets {the associated

functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

cyclicShift
Parameters: cyclicShift see TS 36.211 [21, Table 5.5.2.1.1-2}.

- dmrs-WithOCC-Activated

Parameter: Activate-DMRS-with OCC, see TS 36.211 [21, 5.5.2.1].

enable64QAM
See TS 36.213 [23, 8.6.1] TRUE indicates that 64QAM is allowed while FALSE indicates that 64QAM is not allowed.

groupAssignmentPUSCH
Parameter; A55 See TS 36.211 [21, 5.5.1.3].

groupHoppingDisabled
Parameter: Disable-sequence-group-hopping, see TS 36.211 [21, 55.1.3].

groupHoppingEnabled
Parameter: Group-hopping-enabled, see TS 36.211 [21, 5.5.1.3].
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PUSCH-Config field descriptions

hoppingMocdle

Parameter. Hopping-mode, see TS 36.211 [21, 5.3.4].
nDMRS-CSH-Identity

Parameter: NS" PMRS cee TS 36211 [21, 5.5.2.1.1].

nPUSCH-Identity

PUSCIL
Parameter. m, , see TS 36.211 [21, 5.5.1.5].
n-SB

Parameter: Ny, see TS 36.211 [21, 5.34].
pusch-hoppingOffset
pParameter. NHJ, see TS 36.211 [21, 5.3.41.

sequenceHoppingEnabled

Parameter. Sequence-hopping-enabled, see TS 36.211 [21, 5.5.14].

ul- ReferenceSignalsPUSCH

Used to specify parameters needed for the transmission on PUSCH (or PUCCH).

¥ 108 Fx8HH 7150 i= PG_UCI® t 3k MCS OFFSET¢| CAE 53 44 %
RE A s 384 o2 AL H ATt 7]E HA oA BE AW AES Wi
o & ol A gkt

sHA| Rk, B E th g o] At Hs] thef o] Aol CAS Fafl AN = 41,
gk MCS OFFSET< H| W3] tf <o Az A3 oo o Ao &3 4] &8t
S 38A oA ZS Ut AR, FF Al =G Eel el o] &5 = A
= e, v HE ) o2 o] F A RlE o o] &2 = L] wiell, H
A3 o ol A= W3] th ol A efs= Aol g 1] A o] YEbdE o Y]
o] ok,

g o] o AAjof| o)A A thg o] A& (o] 3, 'LCell)H v S| t o
UCellE°] CA Wi 2 = o] &5 49, UCellEoll 48 %= PG_UCI®| o g MCS
OFFSET®] Al-19 % 4= 91t} UCellE ol 4 &%= PG_UCIel t] 3 MCS
OFFSET-Z LCell & el 352 2 & %8 -5]3= PG_UCI®] ] g MCS
OFFSETH = e 2 A D AladE 4= 9},

gh, Ao 5 AF-9 UCells = Ao 5 472 LCellE ol TWO UL POWER
CONTROL SETS©| 3= SUBFRAME-DEPENDENT UL POWER CONTROL?|
-4 ¥ 3= 49, Z+7+ ] UL POWER CONTROL SET ¥ & 3=
SUBFRAME-DEPENDENT UL POWER CONTROLY & % & 4 ¢l PG_UCI MCS
OFFSET©] Al 19 <= 1t}

Al )\l cql 3

kg o] o A Ao o wh=H LCell¥ UCell©] CAH 34 ol A, LCell SFH}
UCell SF 7Fol] 21¢l 2~ U(INDEX GAP)o| =41 & 735, 2l e~ WS 312 8}o]
dlo) 8 5218 8= Wi o] Alqtel ). 19l 2 3o &4 8hi= LCell SFH
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INDEX#K )| 4] 5=21 % UCellll th & DL GRANT® 174 ¥ PDSCH:= UCell DL
SF INDEX#(K+GAP) 7ol A =2l |l t}har 714 gk}, o A ol UCell DL SF
INDEX#(K+GAP)3= UCell RRP W] ] DL SF2 & 7}4 3} v}

L3 UCell DL SF INDEX#(K+GAP)ol| 4] 5221 % PDSCHel t] g+ ACK/NACK 2]
A4 Elo]™W & DL GRANTZ} =41 ¥ LCell DL SF INDEX#K S 7|0 & A 4=
5= At} o A, LCell UL SF INDEX#(K+D1)°ll A UCell2] PDSCHoI t &t
ACK/NACK®©] A4E 4= glt}. D1 k& AFA o) A 2l ¥l DL HARQ TIMELINE®])
olall A A AL 5 At

UCello] t}& Al(e.g., LCell)oll o] 3] A& ¥ &= 4 9-°ll, LCell DL SF
INDEX#Kol| A 9241 ¥ UCell®] UL GRANT/PHICH ##

PUSCH/A] A 4-PUSCH= UCell UL SF INDEX#(K+GAP+U1) Aol A A4= 4=
ATk UL 3-8 AbA o) 4 2] ¥ DL HARQ TIMELINE®] o] aA A A A 4=
22T}, UCell UL SF INDEX#(K+GAP+U1)3= UCell RRP W ¢] UL SF2 &

7H8 8o

=3, UCell UL SF INDEX#(K+GAP+U1)ol A 4 == A 7 4% PUSCHe
o 3+ PHICH®] Elo] ™ -& UL GRANT/PHICH <=41¢]l #+# ¥ LCell DL SF
INDEX#K-S 7|02 A= 4= glt}. o 71 d], LCell DL SF
INDEX#(K+U1+U2)°ll A PHICH7} 5412 5= 91t} U2 42 AlA o] A 2] ¥ DL
HARQ TIMELINE®] &] 3|4 A4 ¥ 2 d 5 o).

E3F, UCelloll o g+ 7] /8] 5271 4] CS1 574 2 2} 7} LCell UL SF
INDEX#Ko| A A 42 7 $-oll, CSI = A ol] AF-&¥ UCell®] CSI REFERENCE
RESOURCE(e.g., CSI-RS)<= UCell DL SF INDEX#(K+GAP-C1)oll A =218 A
T At} C1 ZH-& AFA o) A 9] ¥ €SI REFERENCE RESOURCE TIMELINE®]
osiA A4 H AY 4= At} UCell DL SE INDEX#(K+GAP-C1)3= UCell RRP
9] DL SFO. & 7}A4 819 T

HE3H LCell DL SF INDEX#K 0l A <=41 ¥ DCI7} UCell©] APERIODIC SRS
E g A3 wl, APERIODIC SRS+= UCell UL SF INDEX#(K+GAP+S1)ol| A 2 45=
T AT} S1 42 A ol 4 2] ¥ APERIODIC SRS TRANSMISSION TIMELINE®]]
osiA HA4H AL 4= At} UCell UL SF INDEX#(K+GAP+S1)3= UCell RRP
9] UL SFO.& 714319

o] o] Ao E ol A= AlZE 2w Q1 Aol M X7 F L3t Blol ™ o] 7t
AA LR 2tol] AA A o2 FAJ Y2 74 E 4= 9Ji= LCell SF
INDEXZE 7|52 & LCell SF& UCell SF 7F2] INDEX GAP©| Al4b= a1, Al AkE
INDEX GAPS a1¢]3}e] UL/DL H) o] ] 4+/9=2] TIMELINE, DL/UL HARQ
TIMELINE, APERIODIC/PERIODIC CSI REFERENCE RESOURCE TIMELINE,
APERIODIC SRS TRANSMISSION TIMELINE©] 24 ¥ Ao 7 & 4= 9lt}

gk | Qe A~ A& Cell B3 eNBo] Al 4Fg o, UEoN Al AF# ol Aol ¥
WAl o2 Al1de s 4l
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5172 Eodg o] A Ao mE wde] AT S44 WHe EE5E
SAG T 5 17 dmE AN s ol & w57 HE ddA A B, =g
AAle Eol] wE o] AeH Y E Al oFetA] vt e AA o =3
FTHE =AY AEE 9l

178 Fxehd, dd S VA wo] LR EJAES = A A AR E
8] 538(S1705). 8 5% Al 228l A B o]l = SIB(system information block)-1°]
Z3hE 4 1k TDD Al =¥ 9] 7 9- SIB-1-2 TDD A B 2 d ¢ 24 & Y Edl=
UL-DL A (configuration)-S- Z3Fett}, A 2] H ol & 9]5}o], SIB-1°] RRC
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zb= Al el Al G gE A ARl E &g 2ol uheka] 7Ho
st B o R 7hgste] Eell= vlad @ 4 Arh(S1730).
18 =L A HZH 12, eIMTA EHE 93 A

A A1 AyeFe -8 ekE 9
A B X dA(e.g., SIB 1 UL_DL configuration)l] 2] 3l A Al ¥ &= 43 =
MBz s T otud & vk Al AR st g A ARz 9 S
SIB-1& Z3l| 4 Al o] AAE A 5= 9}, &8, A1 43

MBI Q) A o] AA = AdFH A MEZYQE 5 e IMTA 295
gk 318k 7 HARQ #llHH 2~ A 7‘3 (Hybrid Automatic Repeat reQuest reference
configuration)®l] 2] 8] XAl %= e A A BT A Al FFH A
MBS )l A AelE o= 3l O] g7, Al aFd a2 A B e 92, eIMTA
EWE o] M AFE-F = SIB 1 UL_DL AA ol ot &g Arzgdlor
A A E] = HEE, eIMTA 29 of] A AF8-5] 3= DL HARQ 2l ¥ @ 2~ A 4o o3k
S EREEE R N IER I S PPN oy

eIMTA &8 913 313 3 HARQ @l ¥ &1 2= 4 4-& RRC 912 A4 A A
= RRC A AAA WA A E BeElA 5 A = v

Al ASFH T B e 7o) dtskal 3 Bz Qo 7S] ¢ et
Ao 2L vt AT A2 AFekE T3 ke g AE Ly A4S
Ao ® AdAst= stFE A Aol ARE g5t Aofst= 2s £
T UT S A A EE I BRI NS 7MY st A R e R
7HsH7] gt 2 20 A1 AEFE I B IS Aol M R A Ale Tt
2AZFE A & A, o7, PUSCH(Physical Uplink Shared Channe) %=5=
SRS(sounding reference signal)2] A %-0] 27| &% A &S A& X3 ZF ATt

oA, @to] 422138k=1t] A =g UL-DL A4 DCIol| w2, A1 A&k =1

MBI A 7L st E A B ZHJ o= AEGE S 7HsA o] Aok
Al ez el A7 etadda e Ty er 447484
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(o

o] GulE = ek whebd, B AL 3G
Y Ane g o shgstel Heeln vag L

A5-eha, A48 E kg A A u e ge] A2 AL cesehiz Alo) B2
EFE 5 gleh ok, whre] Al 4 FE T AB TS Bekole

tlag s A 2w, kAl Agkg 3 A u e g o 2 7153 b RRP 5o
A 7H 3 A2 A cE!
Rl

Al 5

rob [k

Lol = vl ol of sl A2 el thdk shak =1 Flo] HEEA, A2 A9
X AL Z3l sl A dHolHE A = ¢l

QS AEshzd AR A1 A xﬂl R
g A ol B & HAEah=tl] ARG A2 Ao A2 B ALt

A 4 (time aligned) ¥ 3 A U, A 2 A 0 2 Al 7F A E (time aligned) ¥ 91 tha1 7H2
AN-S Ao glo|® zlo] & zh=t)ar A s thak Al A B L 3 A2
B o] ARG EEH AT ek, Al B Q1] QlE 29 A2
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Muse el Qlej iz A2 ol g 4= alrk. el 7o), A1 A BT el
olel ~ 9} A2 B T o) ol A 7ho]| = ole] A 7o) EA|E 5= 9lo
W 7] A5 A1 AT A2 Al cadl thate] Q1 418 31 o]
A ER L AL
1O

& 7)Aol A A Aol JHE A 3oR(S1740). 33 = Ao
= Al AE Tl ASHAY £ A2 AE FalA AdEsEH 5
A Ao} R, AL A = A2 Al €SI 54 A (eg., RL PML CQI) =
[1 2 foi= A2 Aoll the ACK/NACK A B. T Aol & stutE 3He 5= gl
AT, @, A1 AL AL A B Q)3 shakE A v o] B 7F Al E A2
Aol A2 4Bzl o] 1e 2 xpo| & aleslo] a2 H o] Bl of) tf &
ACK/NACKS A%3 3l
o Ziol, @b, Al ‘“ETH 3] 7] 98 ¥ (piggy backed) J&FH A Ao AR E
A2 Ade Tl Asd 75 drk A7 F5F A Ao ARl &= Al
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OE rlr ﬂi
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A A Ao nefFojof dvh 7F A A EE S OE 8L
SR At A 2 Fel R AAIE g vk e A A A /s
SA5E Aol & 2o A E FA s Ak vhe st e
A Bl M A= F2Ee] S WA E 5= ok o] Al e At
Ty 5 E vhE Aol 23 42 QLA B vhE AA o] tf &8k
T = SR A 5 ok S8 E ol A WAL /18 BATE A
G2 AR ES At A E AU 9 T Al ol AR
IrEor A 5 &2 A st

BmAel A A e o Tk A 5 T2 A 9ol whebA =
71 %91 == (upper node)ell &l 3 E = AT 5, V1A 58 E el

Y E ] A == E(network nodes) & 0] F0] X| = W E ¢ F o A dhita}o] XS
Aol A E = I F2E2 7IAT B 7 A= o9 BE U EYA
5 o dE 4 Q-2 AE s ). 7] A 52 3174 S (fixed station), Node
B, eNodeB(eNB), & Al 2~ 3 Q1 E (access point) 2] -8-ofol 2&] th A2 4= At}

ool whE A o= ohddt o, ol & 50, =l o], A 9l ol (firmware),
A EYO] = aRse] A Tl ol 73E 5= vk = dofel] o gt
T A9, E g o A Ao sk = 1 o] /de] ASICs(application
specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable
gate arrays), T2 A A, ZEZ Y, vlo| A2 FTEE Y, vlo] A2 L2 A A o
ofsf A= & Ak

Floltt 2 E g ofol o] @ Fale] H ¥ el o A o= o] ol A
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EoQl= vad el oaf 7] el AE 5 v WE
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A7 Al AZE 3] 7] 8 H (piggy backed) A3 A Alo] HHE A}V
A2 A g F A Fﬁﬁo\“g}t WA S U 38,
271 9719 E 3 A Ao B R = A7) AL A= Aol g
MCS(Modulation and Coding Scheme) % H.7} 4-8- %] =, 21 & A1 WA
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stda ME Yl e® 7t ste] Bl v ad sl ZREAA; E
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PUSCH-Config information element

PUSCH-ConfigCommon ::=
pusch-ConfigBasic
n-SB
hoppingMode
pusch-HoppingOffset
enable64QAM

IR
ul-ReferenceSignalsPUSCH
}

PUSCH-ConfigDedicated ::=
hetaOffset- ACK-Index
betaOffset-RI-Index
betaOffset-CQI-Index

h

PUSCH-ConfigDedicated-v1020 ::=
betaOffsetMC-r10

h
grouplloppingDisabled-r 10

dmrs-WithOCC-Activated-r10
}

PUSCH-ConfigDedicated-v1130 ::
pusch-DMRS-r11
rclease
setup
nPUSCH-Identity-r11

P
PUSCH-ConfigDedicated-v12x0::=

betaOffsetMC-r12

}

PUSCH-ConfigDedicatedSCell-r10 ;=
groupHoppingDisabled-r10
dmrs-WithOCC-Activated-r10

1

5

UL-ReferenceSignalsPUSCH ::=
groupHoppingEnabled
groupAssignmentPUSCH
sequenceHoppingEnabled
cyclicShift

betaOffset- ACK-Index-MC-
betaOffset-RI-Index-MC-r10
betaOffset-CQl-Index-MC-r10

nDMRS-CSH-Identity-r11

betaOffset-ACK-Index-SubframeSet2-r12
betaOffset-RI-Index-SubframeSet2-r12
betaOffset-CQI-Index-SubframeSet2-r12

bhetaOffset- ACK-Index-MC-SubframeSet2-r12
betaOflset-RI-Index-MC-SubframeSet2-r12
betaOffset-CQI-Index-MC-SubframeSet2-ri2

SEQUENCE {
SEQUENCE {
INTEGER (1..4),
ENUMERATED {interSubFrame, intraAndInterSubFrame},
INTEGER (0..98),
BOOLEAN

UL-ReferenceSignalsPUSCH

SEQUENCE {
INTEGER (0..15),
INTEGER (0..15),
INTEGER (0..15)

SEQUENCE {
SEQUENCE {
INTEGER (0
INTEGER (0
INTEGER (0

r10 .15),
.15),
.15)
-- Need OR
-~ Need OR

-- Need OR

OPTIONAL,
OPTIONAL,
OPTIONAL

ENUMERATED {true}
ENUMERATED {lrue}

SEQUENCE {
CHOICE {
NULL,
SEQUENCE {
INTEGER (0..509),
INTEGER (0..509)

SEQUENCE {
INTEGER (0..15),
INTEGER (0..15),
INTEGER (0..15),
SEQUENCE {
INTEGER (0..15),
INTEGER (0..15),
INTEGER (0..15)

OPTIONAL  -- Need OR

SEQUENCE {
ENUMERATED {true}
ENUMERATED {true}

-~ Need OR
-- Need OR

OPTIONAL,
OPTIONAL

SEQUENCE {
BOOLEAN,
INTEGER (0..29),
BOOLEAN,
INTEGER (0..7)
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