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(57) Abstract: The present invention relates to a contention window size adjustment method, apparatus, and system for performing
channel access. Specifically, the present invention relates to a method, and an apparatus and a system therefor, the method compris -
ing the steps of: receiving a plurality of HARQ-ACK responses for downlink transmission(s) in a reference subframe of a particular
cell; setting a contention window size for transmission in the particular cell; selecting a random number N out of the contention win -
dow size; and when a channel of the particular cell is in an idle state for at least N slot durations, performing downlink transmission
on the channel, wherein, in the step of setting the contention window size, the contention window size is increased to the next higher
allowed value and maintained at the increased value when the percentage of NACK responses among the plurality of HARQ-ACK
responses is equal to or greater than a reference value, and is set to a minimum value when the percentage of the NACK responses
among the plurality of HARQ-ACK responses is less than the reference value.
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Control Channel, PDCCH) ¥ 7] PDCCHell A & g R ufe} v s =
& € (Physical Downlink Shared Channel, PDSCH)-& 2130 2 4] &1
TAAJN A28 AR E &5 5 9Ik(S102).

A Frell A 2E JESIAU NS AEs A 5 Ao gl AT, B
71 A=l tall WY < 24 (Random Access Procedure, RACH)S 3 & =
ATHS103~S106). H A, @ik =2 WY 5 < A D (Physical Random Access

o)

Channel, PRACH)-S 53| ] 52 H4-3}3.(S103), PDCCH ¥ t)-3-38}+=
of thet S WA X & =213 4= ITH(S104). T A

PDSCHE 53] Z 8] & =

Rt iy A= §F TAEH A, GRS A IdEE

o] gt 22l el AEA & X5 d] o] E1 =1 71 Zl%fli 75 JDHSlOS).

Ugos, did a5 ade s

7ok, d@higo] k4l o A ALE &3] PDCCHE ?ﬁ;} %(3106) iﬂj‘ﬂ

Nl 2 gL TR E
o] 3, ¥hr& gtz ol Az} A PDCCH/PDSCH 541(S107) & &¢) A&d =

rEt
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[67]

[68]

[69]

[70]
[71]

8

- Al & (Physical Uplink Shared Channel, PUSCH)/& 2] 733k =1 A o
 (Physical Uplink Control Channel, PUCCH) 1 -(S108)< 3] 3 4= Sl ).
e PDCCHE 5-31¢] &}aFe =1 Al o] A H.(Downlink Control Information,
DCDE 541§t} DCI= Whdol] gk 2k &d B9 & Alo] RS
E s, ARG B4 of el X o] MR thEh vido] VA5 o & AgshE
Aol A B = gk A Al o] A B (Uplink Control Information, UCH 23l 2] & # U},
UCI+= ACK/NACK(Acknowledgement/Negative Acknowledgement), CQI(Channel
Quality Indicator), PMI(Precoding Matrix Index), RI(Rank Indicator) & -& 3 &+,
UCIi= PUSCH %/%+= PUCCHE 58 d44 5 th

2= FA SR Al gl AR HE = A 2] 2 A ol E YEY =
2(a)™= FDD(Frequency Division Duplex)-8- Z#| ¢ -2 & YER AL, & 2(b)+=
TDD(Time Division Duplex)-& 3Z & ¢ 7% & Y EFAT

28z, 741 28902 10ms(307200Ts)] A o) & 744, 10 7) <]
A1 B3 2 @) (subframe, SF) 2.2 - € 4= T} Ts= A =9 Al S YERN AL,
Ts=1/(2048*15kHz) = Atk Zh ko] 4 HZ 8 9] Imse] Aol & 7HA ™ 2
Mol &0 439 5 vk A4 £33 0.5ms] o) 7HxI ) st
Tz A HellA 20712 £RE2 0% 19704 A & W= 5
Ack. A2 o] £33 0.5ms ] Aol S 7t shuhel M B2 QS 5]
2 A4 Al ZF ZFA (Transmission Time Interval, TTD) 2.2 A 2] At} A ZF
A ] a1 e s, A E Q) HE/QNE A #0~49) H E5
5 /9 Bl 2 (#0~#19)0l) 2l & T-H-E 5= ),

A o) e FE e A(duplex) T whet o2 A A (configure) €

(24 ol

= ¢ T 3
FDD F.o| A ataf e =1 A5 R A A A5 Faharol o8 -5, 74
YA 54 Fabg th el el staE o By Q) B A A
MBEZHY F S Eehetel TDD .Eol A stk = A% 2 4dFy o
A& Aol ol i-u ], 58 Faba o ol sl A 2| S shak e A
ABuze Q) geg A Bz Qle ¥ E3ght)l TDD 4 Z &9l
stafE Aot A oo A S Al ~d 8 B Ey e v ek
298 M B Z o) &k I A7 45 (Downlink Pilot Time Slot, DwPTS),
7}= F-ZF(Guard Period, GP) 2 8% =1 A] 7} &3 (Uplink Pilot Time Slot,

UpPTS) 2 & A1 ¥t}

L3St E A 3 72 E YT

%38 Fxehd, £33 A |l A &9 OFDM(Orthogonal Frequency
Divisional Multiplexing) A1 & ¥ 3}6}a1, 9} L mQlo] A 529 214
£-=-(Resource Block, RB)-& ¥ 313} OFDM Al 52 A Al & 78 Q|67 %=
gttt OFDM A4l & th5 5] & W2 o] whe} OFDMA 4l &, SC-FDMA(Single
Carrier Frequency Division Multiple Access) A ¥ 502 B 4= 9t} shr}9]
Z5:o) ¥3F¥] = OFDM A &2 4= CP(Cyclic Prefix)2] Z o]l u}g} t}2k3} A
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[75]
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WA= 5= 9t} o & £, A 1 (normal) CPY] 7 -l i= 3}1}e] &30] 771 ¢

3 9Falt, g (extended) CPE] 7 -7-ll = &hte] & 3-0] 671 ¢
383ke) RB= Al ZF | Qlofl A Nowur Al (el 770) 2] 9 4:51=
OFDM Al &3}, =3} Svf| Q1o A Nrs 7 (o, 1271) 9] 1<:381= A Bl el ol &
o] 9r}. s} OFDM A1 %3} shule] A sjelol e 749 4918

A} 8 A (Resource Element, RE) = =(tone)©] &}al $+r}, 3}t RB&= NovuL
*Nr 7)o 2pl @ 22 4] v,

0] APRLE Novuly#NRe 7l o] A 8. 7) ] o] of Nevu, 7H 2] OFDM A i &
T B = A= A A (resource grid) 2 F.#E 4= 1T Akl AA} 9] 7 RE=
S5 U Qe A (Dol 8 LRehA Gl Hh iz Foke Eele) A
0% ] Nouty #Nee 1 7}44] -] 5]3= Q18] 0] 1], 1€ A| 7k 521] 916l A 0%-E] Now
Ul g 1 7H4] 0] 5] 1= Q1) 0] T, 0 7] 4, NDLgy & o} Fe 2 & Fel Ao A4
HS-(resource block, RB)2] 7| =& Y EF AL, NV, -2 UL &30 4] 2] RB9]
N5 HERATE NP @F NV DL 5 T ‘?ﬂa%ﬂr UL < o & Fof] 2424
O] & NPLy, & BH S A &35 Wl A &2 8 vehll, NUy,, & UL S5

A9 45 VeI NRe = Sl 2] RBE A 8H= A B Al el o] o] &
LRI TE eV ZER 1 9] AH A7} Q)

Y4 SR A A ux gl F 2 E oAl g,

45 FHx o}‘ﬂ MBI YL 14712 OFDM A &2 49 5= 9l
A Bz Q) Al whel A E 1~3 (52, 2~4)71 2] OFDM A &2 ﬂoi FAoE
AF-&-5] 51 LJruix 13~11 (52, 12~10)711 2] OFDM 4l &-& tjo| g o=
AREETE RI~R4= QEEI Y £ E 0-3¢] g 2 A 55 YET Alof & ool
st ¥ = Al o] A9 &= PCFICH(Physical Control Format Indicator Channel),
PHICH(Physical Hybrid-ARQ Indicator Channel), PDCCH(Physical Downlink
Control Channel) 5-©] 3Lt}. Hlo|¥] % ool &= = vlo| ¥ A d &= PDSCH
s-°] 21tk EPDCCH(Enhanced PDCCH)7} A2 A ¥l 7 5-, tl o] E] & & ol A]
PDSCH<} EPDCCH = FDM(Frequency Division Multiplexing) 2.2 t}-%3} ¥t}

PDCCH= =& 3t ¥ A Alo] Al d =24 A B2#912] A& n7ll 2] OFDM
Aol ddEth nd 1 (52, 2) o/l A=A PCFICH®] ] 8] A A€t
PDCCH= 714 Al € 91 PCH(Paging Channel) % DL-SCH(Downlink-Shared
Channel)@] A} 7 #dE AR, A A ~AS% TWUE, HARQ A 1.
oS Zh e i vl 1 Feo A & vk PCH 2 DL-SCHO| H] o] Bl (=,

o
71 %E-5 (transport block))= PDSCHE 53l 259t} 71 4] =3 @&
dvtx o v £ xﬂOJ QB E= 54 AH| 2 o8 & Al ] skali= PDSCHE

A dolHE 47 A E FAls

PDSCH®| do]E] 7} o] | dhih(shi} Hi= Homo] vyl Al 255 = ﬁOlﬁl,
7] @& o] ojw A PDSCH Hlo] B & 424138 t] 29 & &flo o
A K 52 PDCCH/EPDCCHOI ¥3tE o] AT} o & 5o,
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PDCCH/EPDCCH7} "A"#}+= RNTI(Radio Network Temporary Identity)Z CRC
w2~ 7] (masking) ¥ o] 1L, "B"ek= T (o, T3k 91 %)) 2 "C'eki= DCI
IS, AFIAA R, AS EF Aol M W2 I FR 5)E o] &3
A& E = dolEo #g ARIFEA B2y Q) E B8l dESErtal 7Hg g
o] 45, A o] b 2palo] ZRA] AL 1= RNTI A B.E o] &3
PDCCH/EPDCCHE R UE E3tal, "A" RNTIE 7FA a1 Q)= s} o] 9] whidho]
ATHA, A7) G5 & PDCCH/EPDCCHE =413} aL, =418
PDCCH/EPDCCHE] A H.E %8 "B"¢} "C"ol] 2|3} %] A| ¥ = PDSCHZ

L5 AbEEl g By oo R E oA dt)
LS55 FAzEE AT Y-S %T?EUHOJOM =1 2} dlo]H

, Ao 4
3 ‘?39—?& T2 T 9tk PUCCHE Alo] 9 9ol &9 5™ UCLE W&t
G ool dEw ALg=} HlolE & W&
PUCCH= t-9] Alo] A HE AFsh=tl ALgE 4= St}
- SR(Scheduling Request): UL-SCH AH & & % sh=t| AF-8-5 &= 4 H.o|th
OOK(On-Off Keying) ¥} & ©o]-8-3}o] 2 5Ht)
- HARQ-ACK: PDCCH®l| th ¢t -3- % /%= PDSCH 7 2] &}k =1 ] o]
S7L(el], L= =)ol T g %%OM e == AEESF R53d
& B o] t}. HARQ-ACK-2 PDCCH =& PDSCH7| A &4 0.2 A1 ¥ 9] =4]
o] L = yebdlth HARQ-ACK 252 E A E| B ACK(IFe3], ACK), U 71 El B
ACK(NACK), DTX(Discontinuous Transmission) %=+ NACK/DTXE- Z g3t}
DTXE ©@¢o] PDCCH (-, SPS(Semi-persistent scheduling) PDSCH)E- & %!
74 %2 e a1, NACK/DTX = NACK 3= DTXE 2|1 3t} HARQ-ACK-2
HARQ-ACK/NACK, ACK/NACK ¥} &8 ¥t}
- CSI(Channel State Information): 3} k& = Al Aol th 3l 3 =w A 1 o]t}
MIMO(Multiple Input Multiple Output)- T+ 3] =18 A B = Rl & PMIE ¥ &3],
3 12 PUCCH ¥ "} (format)# UCIS] ¥4 & vebdch,
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[321]
PUCCH i AbsFElT B0 A& (UPLINK CONTROL INFORMATION, UCT)
ZOH ] SR(SCHEDULING REQUEST) (H| B X &l T}e)
0K la 1-H|E HARQ ACK/NACK (SR ZEXj/H| Z= X{)
ZOH 1b 2-H|E HARQ ACK/NACK (SR ZXji/H|ZXY)
0N 2 CSI (20749 REE HE)
TOH 2 CSI 9 1- &= 2-H|E HARQ ACK/NACK (20H|E) (ZHEF CPRF 81
O 2a CSI & 1-H|E HARQ ACK/NACK (20+17§0] BB &l H|E)
Z=OH 2b CSI % 2-H|E HARQ ACK/NACK (20+27] R &I &l H|E)
ZOH 3 (LTE-A) HARQ ACK/NACK + SR (48712 L&l H|E)

ol &}, 7| 2] o ¥ Ad(carrier aggregation)ol] ¥l A gtr), Al el o] YA FA
Sl A 2=glo] Bt W& ke i 95 Aty flete], B9 Fukg E5S
shute] AAvkeh =] Faba g 02 AREah= W S o v gkt Al e o
Ao B A Al 2=l A& Fdgt A 9ol 7 dhdate] Falel AFEE =
T U9 & F X E 7)) 2] o] (Component Carrier, CC) @9 2 A o] €T,

Lo Tl Alelo] A3 o Aol A4S AEety] 98 molt &
6(a)= v Aglo) o MBI Q) T2 EAE AL, X 6b)= AMelo] A
ts Aol Mz sl 725 B g

Le@E Fxetd, ¢ d Al o] Al =glol A X =3 G &4 o DL
o) & 1} o] o] o) -g-5ki= 3hte] UL b9 S8l dlolE] 5418 43 ¢kr}. DL/UL

HE Bl AaulshE A B o2 3 E, 7 F a4 o] & she]
AMeof 0p5= Aol A g2t FDDell A DL/UL t) &2 242} A & th2 7 2] o]
T3} Aol A F28ar, TDD ol A DL/UL th & & 5 A3 7l &) o] F=3}5= Aol A
SR e o] Fubaris Faker o o] 4 597 (center frequency)E
ojm] gt}

L 6b)E Fxstd, Ao JAE 559 Al o] F5F A8 DL/UL
A& s oM, B e eo g2 ¥ty 7B Fula g &
shuhe] Al gl o] Fufre)] Ao DL/UL 541 -3 3= OFDM A| 2= ¥l 7}

U = 6b)E 3x38HH, UL 2 DLl 247} 3 711 2] 20MHz CCE ©] F.o] A]
60MHz2] T & Zo] z| = &= It} CCES 3= T Qloll A A& Q13 AY
H]-173 8t 5= 9le}h, T4k, I 6(b)i= UL CC B ¢ 3 DL CC2l th & Zo] B 5

Sdstar AR A5 BAsAL olod, 7 CCo Y && YA o' Gl
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g ok g UL cCe 75¢F DL CC /M7 thE vt A 4 7)) glo] HA %
75 8tth. DL/UL CC(&)< W 'H =2 5 4 0 2 3hid/+4 ¥ ™ (configured),
chitol A g/ A ® DL/UL CC(E)+E dlld v 2] AW (serving) UL/DL
CC(E)ekaL A4 €},

N A7 @de A CCE T % £ A& &4 Hactivate) sHA Y, L H-
CCE M| &4 sH(deactivate) & 7 AT} 71 A 570] ol 7] CC(E)= EH s,
whibol] o gk CC o] AW Al =AY, o]l A=W & 84| B+ g,
e whdko] tial] A ¥ CC(E) 5 Aok sty 54 CCi= v &4 3} ¥4
oki=t} a4t Al 3} B = 54 CCE PCC(Primary CC)EFaL A 8lar, 7] A 5 0]
A5 A EA 3k A 3} & 9= 9l CCE SCC(Secondary CC)EFar 2 gkt
PCCS} SCC= Alo] AHE V[T 2 -id 5 . d & 5o, 54 Ao
ZJEL: EXJ CCE ¢H}\1U} /\/\/\] E]Ei HXJEE] o g}\b ] o]a L EZJ CCE
PCCE A A 3}ar, Y %] CC(E)S SCC(s)E A A 3t 5= 9lt}. PUCCH= PCC
el A ek A EE )

3GPP+= 41 X}%% hejstr] flal A(Cel)l 7N & AHE-EHE A2 DL
A3 UL AP 9] 23, <5, DL CCeF UL CCel 2o 7 Aot} A& DL

A ¢, == DL AM 3 UL A o] 29 e & A9 = doh 7l 2l o 2‘”01

A 3= 7 -, DL Al ((E3=, DL CC)9l Al 2] of F=9b<= 9} UL AH(HE=, U
CO)9] el o) F3p<= Alo) o] # 7] X (linkage) = Al 28 4 Bl ol X A]< ZF
ATt o & 50, Al =8 A E5 E}FJ2(System Information Block Type2, SIBZ)
@714l ol A DL 2Hd 7 UL Al 9] Z23to] xAJd 4= Tt 7 gl o] a4+
7 A 52 Y FA 345 o v gttt PCCell o -3-5] = A& PCell(Primary
Cel)2 A A 8}z, SCColl 8% = A& SCell(Secondary Cell)Z #] 3 g+t
5tk F ol A PCellel] tf-83}+= 7] 2] o] 3= DL PCCo] aL, A}k = o] A PCelll]
-8 5k+= 7 2] o1 = UL PCCo| t}. frAFet A, 83k =Ll A SCellol] o g-aF+=
7l €] = DL SCCo] a1, &% =1 ol A SCellol] o -8-3}+= 7l ] 3= UL SCCo]| .
Wk A (capability) ol whel, AW A(E)S 3l PCellF} 0 ©]/d-2] SCell=
rrL/H =] Z,: g}l\u} RRC CONNECTED /\]—EH oﬂ o) ;q al 7H g] 01 2] A] o] 23 2] Q ;q
FAr Ao HAAE A hehA] B dEe] A5, PCell= 7 -4 A1
Ao ¢ st EA| gk

L7 AR~ AN 2AEE ] AEH = o E EA g AR~ g o]
2AEH ol A A5, AL CCE 3l AFH = Alo] Ad-& 7l gl o] XA[A}

T (Carrier Indicator Field, CIF)E ©]-83}o] A1 CC 52 A2 CCE S5
AsE= oy AMES 2AEE & o doh CIFE DCI el 23T ThA|

whaf|, 2~ A= % A (scheduling Cell)©] A A ¥ a1, 2= 4 2] PDCCH 4 & ol A

%% = DL I E/UL ZWE = J) 2A 5 A(scheduled cell) 2]
PDSCH/PUSCHE ~71& 1 o). &, o] FEXAE 7l g of ol o gt 3 A4
g ool 2A1=% A PDCCH % 9ol A48t} PCell 7| H-4 0 &2 ~A =
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Alo)ar, 54 SCello] A9 Aol o8] AT A= X849 5

L 7& 3709 DL CC7F &= fivkar 78 gtrt. o] 7] A DL 2 E 7l 2] of
#0-2 DL PCC(=2, PCelDE 71431, DL S X JE Flg]o] #1 Y DL F¥EUE
7l 2] o] #23= DL SCC(Z-2, SCell)& 7}A4 gt} =&+ DL PCC7} PDCCH XU E &
CCE AAH AL 74 ghe}. CIF7} H] =0 o] £ =¥, 247+ 2] DL CC+= LTE
PDCCH 1% ol u}2} CIF glo] #4212l PDSCHE 27159 3= PDCCH7HS
A F UrhE-a2 gl go] 2AEY, AZ o] 2AEY). vhd,
G54 (B 91554 i A-54) A4 AlE Alrd e o &) CIF7E
oloflo] & ®W, 54 CC(el, DL PCC)i= CIFE ©]£3}°] DL CC A2] PDSCHE
2 7& % 3t PDCCHYEERF o} L g} T}& CC9] PDSCHE &A1& ¥ o+
PDCCHE A 53 = i A2 Il g o] 27|=%). i, T DL CColl A =
PDCCH7} %% A| g&+=1t.

582 vl Al A3toll A ACK/NACK A4 21748 o Al gt} (i) PDCCHeN 2] ]
A% ¥ 3= PDSCH, (i) ™- ¥ 3= PDCCH”} §13= PDSCH (=, SPS PDSCH),
(iii) SPS 3| A & A A| 8}+= PDCCH®l th &l ACK/NACK®| 3= ¥t} &=H &
(i)¢] PDSCHoI th3ll, ACK/NACK®] &5 = 24 & oA gt} PDCCH=
EPDCCHE ¥ &3t}

¥ 8 FAxad, @& A B T <] #n-ko| A PDCCH (2-&, EPDCCH)Z
FA18FAL(S202), T Y A B3 g ¢l o A PDCCHel 2] 8] A A| ¥ = PDSCHE=
FAT T A THS204). PDCCH= 27l % A E(5, DL LHE)E AEeta,
PDSCHT A% B9 whe) shu) = E (e, 271 9] ASE5(TB) (S
FEJECW) S A Fgc), o] 3, @2 A B 229 #nol 4 PDSCH (5,
AEE5)e) U g ACK/NACKS A58 5 I th(S206). G HAEE5 o g
SHOE ACK/NACK 1B E7} 55 a1, 7 o] dEE50 gt 3o
ACK/NACK 28] E7} A4 4= 9l v}, ACK/NACKS 7] 2% © 2 PUCCHE =3
AE ¥ X7, M B2 ¢ #nol]l PUSCH A& | 3+ 49 ACK/NACK-= PUSCHE
28] A4E Al kEDLABEZH 3 UL B g ] A7k
v}ebdI T} FDDol A k=4°] a1, TDD®]| A k3= DASI(Downlink Association Set
Index)ell ¢l &f 52012 4= 21T}, ACK/NACK-S HARQ-ACK S 2] 1] gt}
HARQ-ACK %2 ACK, NACK, DTX, NACK/DTXZS ¥ §}3u}.

kol A Hm2] Ao] A H 7S, ACK/NACK 4 ¥.3:= PUCCH ¥ 3%
o]-&3l %% 711}, PUCCH 25 1bel] 71 ukgk 2l d A8 kA& o] &3 A54
T Aok

PUCCH ¥~ 3-8 913 ACK/NACK Hlo]Z2 == Al 2 -4 e 5, A e~
A1l whEl A H F ok ACK/NACK o] 2 =3z 2} Al A o] A A do]E] A%
o Feof TA glo] ol Al A H AA AS e ® 74 ¥tk ACK/NACK
Fol2E Yo ZHEx dld ASES (52, 2= ) té HARQ-ACK
] = w8 et HARQ-ACK 3] =988 ACK B3 NACKS YEH a2, DTX &=
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NACK 2 & =} 2] ¥t} NACK¥ DTX3= HARQ-ACK 3] =W Zlo] &2 3}l
A Q3. VA & 2l o] @kl Al S Alo] Al de) #dt HARE
o]-&35lo] NACK¥ DTXE e 4= ).

PUCCH 3 1bell 718kgh 2 A 8 vh 212 27)) dlo] HAdH 759
ACK/NACK A& 9l A2 4 o}t PUCCH 39 1bol] 7[9kgt 2 d 4 ¢
HWhalo| A Hao] AEEE (52, 2= 5)e) ol dt ACK/NACK -5 H-> PUCCH
A 1E o) v E gl 23l of &f A E )

3£ 23 PUCCH 321 1bof] 7]1EsE 2l A 8] wb-2] o] 5] HARQ-ACK(j) < 7+ 4l 9]
AEEE(TB)ZFe] 93-S Yept) 7 3~52 247 A=2~4Y 1] 2] ACK, NACK,
DTX¢} NACK/DTX 9| 9153 & vebdlth, ©d-2 A7l PUCCH A} & 2 E]
HARQ-ACK A E ol th-&3&}= &1} 2] PUCCH AH91S A Elslar, A8l ¥ PUCCH
2 -& o] &35t HARQ-ACK Al Eol tf-g3h= 2-8] E gh& A3t DTX+
W= 0 2 245 AL NACK/DTX E A5 ¥tk NACK/DTX 7 A 4¥ 2 5,

2 Q3 7 A T2 Aylo] el Al AL Alof A A JHE
o]-&3&lo] NACK¥ DTXE 7-HE 4= v}

=< M)

[322]
HARQ-ACK(j)
A HARQ-ACK(0) | HARQ-ACK(1) | HARQ-ACK(2) | HARQ-ACK(3)
2 TB1 PRIMARY CELL | TB1 SECONDARY CELL NA NA
3 TB1 SERVING CELL1 TB2 SERVING CELL1 TB1 SERVING CELL2 NA

4 TB1 PRIMARY CELL

TBZ PRIMARY CELL

TB1 SECONDARY CELL

TB2 SECONDARY CELL

[3£3]
HARQ-ACK(0) | HARQ-ACK(1) | nbucen | b(0)b(1)
ACK ACK euceHA 1,1
ACK NACK/DTX NeUCCHO0 1,1
NACK/DTX ACK NeUCCH.A 0,0
NACK NACK/DTX Neuccho 0,0
DTX NACK/DTX NO TRANSMISSION
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(4]
HARQ-ACK(0) | HARQ-ACK(1) | HARQ-ACK(2) | nbuccn | b(O)b(1)
ACK ACK ACK NeuccH1 1,1
ACK NACK/DTX ACK NeLCCH.1 1,0
NACK/DTX ACK ACK NeuccH 1 0,1
NACK/DTX NACK/DTX ACK NPUCCH 2 1,1
ACK ACK NACK/DTX eccHo 1,1
ACK NACK/DTX NACK/DTX | niucero 1,0
NACK/DTX ACK NACK/DTX NPUCCHO0 0,1
NACK/DTX NACK/DTX NACK NRUCCH 2 0,0
NACK NACK/DTX DTX NeLCcHo 0,0
NACK/DTX NACK DTX NeccH.o 0,0
DTX DTX DTX NO TRANSMISSION
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[102] [3%5]
HARQ-ACK(0) | HARQ-ACK(1) | HARQ-ACK(2) | HARQ-ACK(3) | nobccu | b(O)b(1)
ACK ACK ACK ACK N 1,1
ACK NACK/DTX ACK ACK NeOCeH.2 0, 1
NACK/DTX ACK ACK ACK - 0,1
NACK/DTX NACK/DTX ACK ACK NRUCCH3 1,1
ACK ACK ACK NACK/DTX NeoceH 1 1,0
ACK NACK/DTX ACK NACK/DTX NeUCeH,2 0,0
NACK/DTX ACK ACK NACK/DTX NROCeH 1 0,0
NACK/DTX NACK/DTX ACK NACK/DTX | npvcens 1,0
ACK ACK NACK/DTX ACK Neoccn.2 1,1
ACK NACK/DTX NACK/DTX ACK NPUCCH,2 1,0
NACK/DTX ACK NACK/DTX ACK NeoceH.3 0, 1
NACK/DTX NACK/DTX NACK/DTX ACK NeOceH s 0,0
ACK ACK NACK/DTX NACK/DTX NUceH0 1,1
ACK NACK/DTX NACK/DTX NACK/DTX NeUCcHo 1,0
NACK/DTX ACK NACK/DTX NACK/DTX | npucero 0,1
NACK/DTX NACK NACK/DTX NACK/DTX | nevccro 0,0
NACK NACK/DTX NACK/DTX NACK/DTX PeOCCH0 0,0
DTX DTX NACK/DTX NACK/DTX NO TRANSMISSION
[103] HH 3] g A2 41 vk
[104] % 9% LAA(Licensed Assisted Access) A1 H] 2~ 3H74 & o] A] 3Ht]
[105] 5 9F Fxohd, 7[E2 s th ol Ao LTE 715(11) H &+ &g

[106]

=2l ¥ a1 = v 3] el A Q] LTE 71%(12)%] LTE-U(LTE-Unlicensed) <&
LAA7}F A 58 A 8] 2= 3HA o] A& Aol Al Al 3-8 = ok ol & E°], LAA
g el A W8] thgell A 2] LTE 7]<5(11)% 8] th g ol 4 o] LTE 7] (12)
ANelol H4d 59 71=& ol8ete] F3E o L, ol = v ES A &% 4
7l g 4= vt gk, e A vol B Rt} 5 aFE A o) B 7F U B H T A
Ed 7o M LAAE BFe o7y A ol 5t50] 4 3td LTE MH| & &
A& = Aot Ao, |a] el A4 9] LTE 714 & LTE-L(LTE-Licensed) &} 31
A A& ar, v)A s o) 9ol A 9] LTE 7142 LTE-U(LTE-Unlicensed) ==
LAAZ}aL #| & 3},

5102 LAA AH| 2 3 ol A ehika} 7] %)= 2] wl %]

Al 2 & oAl g
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[107]

[108]

[109]

[110]

[111]

[112]

LAA A8 2 37 o] BHZl 0 & = F b= o o & 30t 544 0 = Q18 4
Sl B AR 7E A A et O]% A&, 718 LTE-L A8 29 LAA
ME) 27F FEshE S ol A @t 71 A5 9] i 2] A e] 2= 28 ¢ o]
5. dl(overlay model) 3= 31-2 7 o] B = K. & (co-located mode) ¥ = 34

Lujgo] Fdlo| A wj A= 7] X 5-& 3] the Ao & o] &3} UHELE
FA32) W X ed 2 X e A FA1S 42886l th4= 2] RRH(Radio
Remote Head)¢} X2 Q1B #| o] 2 & E-3ll AZ 4 5= 9ot ZF RRH= B HE| oS
7H‘j/]o'] = o]B.o}oq 01744 OJOﬂ(?)l) LH X E}UL r=x D}ULJJF /q E/\] o /\—%51—
T Atk Wl =8 V1A 573 RRHE F 3 T & A & AFolato] Ao (14 o]
Fo) Ao HAS 58 LAA A 25 LTE-L A H| 229 B4 9] 3}
A2 AREsE7] el vl A5 7] %] =2 RRHZE = X2 QI E | o] 2 & F-3 i
t o] B nlgko| o] F A of gt

-2 o = Bl v /FE 7| A& A o] < 7l g of o ¥ H 3] o &

Nl & TAl o] &3ato] Y @i} 4 541s 3l e o ). thwl,
U /P E 7] A5 0] LTE-L A H] 229} LAA A H| 25 §H7] A3l 2
shafE A S A= A gHE o Ath LTE-L A 8] 2= 2] 718 2] %] (33)9} LAA
A8 2= o] A X (34)= T3 ﬂ%‘?ﬁ, A& 7] Fol upe} Aol 5 2l

v 8] tf o A LTE 41 & 3h= 49, sl v s8] gl A &2l o}b
715 2] A (o], 2 W(Wi-Fi) %}Hl)gt LAA W|A]#] 3= ]o|E] & &3 4=
Utk upeba, 7]Eo] HAH| 52 LAA WA A] == o) H & dFE oA &
debsto] oA HE A (S HE) 71l o8 (b B9 A A

W

il

At =, LAA WA A] H3= dlo] B o) t)3-3}= ol Y 4| 7} -62dBm =2 574 ED
(Energy Detection) ¢ Al gt Bt} 2h-& -5, A4 A &2 sl WA A] =+
ol Bl & FAISEaL BA1e 5= Q). o] & 18], 8] H 3] t el A LTE T41&

sk v el M = A el 5l o8 Wi e Mg g 5
whebA, LAA 7]4/4 8] =5 a4 o2 a5ty el 54 A o}
T & & = o os & Fark vk ey, ¥ e g S

SAlekE 9 A5 o) | A e A 7o) 7 HEeto] &g A5 S
B84 LAA A8 27F of = Al Al o] lvt whebA], LAA 71<20] 2] 317
e 71EL] HHE g Fx|ete] & Ut maAor A LS
o frobs Wetel]l thek A--7F A H o of gt} =, LAA X 7F 7]E2] v 8
e Ao Al e T4 g AH e T wAYTo| A E o of
5112 71& Bl g e A F2shE SAL A (o], A W) E o l;}E}.
H| W3] o ol A & 2= 4*] = o) -3 LBT(Listen-Before-Talk) 7] HF 2 =
ZatEto g dolE AE Ao S AA s Flo] 2d 3 7HClear Channel
Assessment, CCA)E =3l 3t}
511 Fxekd, T GA (e, AP, STA)E Hlo| B & #E3}7]
A& Faste] Aol AHE F(busy) A A AL U0 Bl & A &8Fara) sk

o
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[114]

[115]

[116
[117
[118
[119

—t e e

[120]
[121]

[122]
[123]

18

Aol A g A7) o) e 4 A E 7 AA I, S Ad & AR F4
Ao FEH L, FAAW A= sl Aol et Al E A A7
& Edo ZH” Hrrebar b, Ale A F-5E A A dE
CCA 4 A #(CCA threshold)o] 2}aL sk}, -, | A doll A F4 A&7}
AA A FAY, CCA AL Boh 22 A7 4 A =7k ZhAd A5, A7
A FFr(idle) FEIQ] AL = FHEH T

Aol Ff Aelidle) 2 FE Y, DE Hol B 7k o= @ vy
71 ZF(defer period)( 4, AIFS(Arbltratlon InterFrame Space), PIFS(PCF IFS) &) H el
WO HAE g vy 7|2 Ade] 7 dHivh | 5, dol
7k of k= H A Al 9] 6&3} WO 2 M ab= o] vy 7§k o] o
Aol Al oY vl Al g o & Eo], @2 A A 9 % -$-(Contention
Window, CW) W el A sl eidkol] Al 3% W (random number) THF 2] &3
Bt S A1 Al d o] ff AEl el St A A AP ti7]stal, £33 B e B
2R G2 s Aol e A AE A =D 5 9

Aol eHog fAlLstd, w2 4] HHg ol HlolE & A2
Shek. wlolE] Aol dgehd, CW Aol =(CWS)= %7 FH(CWmin) 2 =2
g A vh ol g HEo] AfshH CWS= 28] &= F7Hg e o of) uhe,
2 o] whar o] 20 R ol M M ER FE E ol v
CWoll A W@ 5 M5 gttt - Aol A= dlo] B Aol ek =4l &
GREA ACKR A o H o] ltt. uhebA, wlo] g Aol thall ACKe] s=21d
A% CwsiE 271 o e A, dlole] Aol thal 3 g n st a1 X
‘E%—O— 74§ cws= 207 =

e g s} o), 7)ol 5] ol A el Sl )R LBT /)i
%—&3} 2,LTES 7|<& A9kl 3&E 918 LAAC) A LBTE a1 &}
TA4.2.2, LTES) A MRS o) 9] AW A2 9 S LBT #7748

Wafoll wheh vh-o] 47 Jheane] 2 it 5 ¢

@ Category 1: No LBT

- Tx SNEE] (entity)ol] & & LBT A 27} =3 5] A &=t}

@ Category 2: LBT without random back-off

- Tx AEE] 7} A ol A ah7] Aol Aol 7 el = Al ¥ o of 3fi=
AIZEF-3ko] A E o it Wy W9 S = e A o=

@ Category 3: LBT with random back-off with a CW of fixed size

- a17g Abo] = o] CWE o] §-81e] Wi Wl-@ 2 5 473 8)i= LBT Wi ol th. Tx
AENE] = CW ol M &= N& 7hAH, Ne] H 2/ o gholl o8] CW Abo] =7F
GolEth CW Alol == g E v b N& Tx A EE 7F A ol A 517]
Aol A o] 7 &2 Ald H ol ok &fi= ARt 73k A sk AR T

@ Category 4: LBT with random back-off with a CW of variable size

- 7FH Abo] =] CWE o] &-ato] - e 25 =3 5h= LBT W o]t Tx

FF

=

O

o
al

=
ATt
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[125
[126
[127
[128

— e e

[129]

[130]

[131]

[132]
[133]

19

JNETE] = CW el A = N& 714 a2, N9o| & /3 o) ghell 9] 8l CW Alo] =7}
Aolfrh Tx QIE Bl &= W= N& AA & 1] CW Aol =& vhE = o) b N&
Tx E B 7} A Aol A Eap7] doll o] fF Ael = A = ofof af= A1k
T1HE A= AFEH T

512 WA 5 13- category 4 LBTol| 7[9Eg DL A% #H4-& o A $HT. category
4 LBTE= Wi-Figle] 24 Ald AN AE 1A 96l Ae9 5= ) = 12
WA & 138 F23H4, LBT 34 -& ICCA(Initial CCA)2F ECCA(Extended
CCA)E ¥ &3t ICCAANAM &= WY W@ s 7} =8 ¥ X] ¢F o ECCA°l A=
7hH Alo]l =9l CWE o] &38fe] Y] -9 7} =8 ¥t} ICCATE A& A% 0]
A 83k Al el A o] FF AERQl A -5-oll 485 i1, ECCAT A& HEo]
sk ARl A o] ARG Fol A v Bl Holl DL o] A= 7450l
P}, 2, ICCAS 238 Al do| &5 A ul 9% #vk3}ar, ICCA T-7H(period)
o dlole] Aol e E ot vk, 1] A&7 1A Hof HlolH HE&
1= Aol Wy Moz 7B & gk %o v]5 7] k(defer period) +

Initial CCA

- 8302: 7| A& A Ho] f-5F AEfel & A FRlgkch

-8304: 7| Al w2 21T HAgo]l e 7
S302= EHol7hy, A% A4Eo] H 23 49 S30

- 8306: 71 A1 572 ICCA Y1 7] FBecs) E©
ICCA vl 7]13+& A7 7}-5 8} th(configurable). 7-& o 2, ICCA t]H 7]+
16us T-Zt n7l o] A2 CCA £F 22 A E 5= ATt o714, n& &9
Aol aL, shube] CCA &5 & 9us D 4= At} CCA &3 2] 719+ QoS
e 2o wpet g2 A AAgE 5= Tk ICCA vl 7178 Wi-Figl vl ¥ 7] 7k,
DIFS, AIFS)S 112l dte] 2 A3k gho 2 A= 5= Q) o & 59], ICCA U H
71702 34us Y 5= ATk ICCA tl 3 7|3 & _F Al d o] {5 e o)A, 7] %] 52
A5 AE B 3 5= ATHS308). ICCA Tl 7|7F o) A do] AL-&
o &2 AHEYA, S3128 1 3PS THECCA).

-8308: 7| A w2 A5 AF 4GS AT = vk A& dEo] gleH S302%2
3 = H(ICCA), A1 & A o] o §31020. 2 ¥ T}, S3180) A W-Q 3
7 Noj 0ol =23}e] S3080] 8 == 4 F-o & 21 & H o] gled S302=
218 ¥ IL(ICCA), A1 Z AEo] oW §3108 = I3 o).

-8310: F7F 215 HAgo] R gl 49 S3022 3 EHHIACCA), F7F A%

A o) H Q3 4983128 A FATHECCA).

Extended CCA

- 8312: 71 A =& CW Woll A @4 N& A A g, N2 vl @ 3 3} of] 4]
7B & AW, [0, g-1] 2B A E T CWL= g7 ¢l ECCA &30
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[134]

[135]

[136]

[137]

[138]

[139]
[140]

[141]
[142]

[143]

20

T3 ¥ 31, ECCA &5 AFo] 2232 9us TE5= 10ps Y 5= ATE CW ALO] Z£(CWS)=
q= Aol 5™ 31400 A 7helE = QlEk o], VX =& S316. 2.2 Z Y jhf

- 8314: 7] A =2 CWSE Y HIo|E & 5= Utk CWS gi= X9} Y Abol 9] glo=
fulolE 2 = vk X, Y2 474 7He FH(configurable) e} ¥ o] . CWS
Jullo| B/ N AA Alatct vl =3 = A vk (2] W-Q.57), A AlgE
AAE Fa gk Ao ® FaE g iRk A MoQ ) CWSE
A] ~(exponential) ¥- @ 3 F== o] X (binary) W- @ 3Z o] 7]Hl5} o]

Qo) E/2AE 5= At F, CWSI=29] AF5 =29 v Fef &
o] E/2A = 4= 9t} PDSCH A 43} ## dlo], CWSE v

¥ =) F E (4], HARQ ACK/NACK)®l| 7]HHate] ¢ v o] /A4 = 71,
71 A= AlZd el 7]dbste] ol E/zxAE o dTh

- $316: 7] A =& ECCA t] ¥ 7] {HDeCCA) E<t A g o] §-F AEjel=
gkl st} ECCA U ¥ 7|H2 A 7hs3sttt. 76 ol 2, ECCA Y 7] 7F2 16us
T2 n7l o] AE52Q1 CCA &322 744 5 vk o 714, n& 49
Aol aL, shube] CCA &5 & 9us D 4= At} CCA &3 2] 719+ QoS
e 2o wpel g2 A A4 5= vk ECCA vy 717 Wi-Fig] vl 7] 7k,
DIFS, AIFS) S a1&{3lo] 243 gho s M= 4= 9t} o 5 £, ECCA ]
7172 34us Y 5= Atk ECCA t 3 711F <t Al d o] #-5F A Efol A, 71 A =2
S318% Z1 8 gtk ECCA Tl 7|3t Fol] 2 do] ALg F o= YA, 7] A o2
S316 WHE gy,

- $318: 7] Al 572 No| 021 #] 13t} No| o)™, 71 X512 Al & 24 AL
T 5 ATHS308). ©] A 9(Z, N=0), 7| A =72 v} & A& 53R a1,
Ao shte] &5 5 CCA AAE FTOZH ECCA A& A &45T 5
ATh NojJ 00] o} (S, N>0), $3202. & 7 & gt}

- §320: 7| A =7 strke] ECCA &3 7-XK(T) &<t A d 2 A7 gk} ECCA
LSF Aol 2= 9us B 10ps o] oz, A A AN A 7R Ao % 4usd 5 Ao}

-8322: Al d o] -7 eI Ao R IEEH §3247F S}, 2 o] AFE
< A o2 IHEH §316 2 2 Eol ). =, shbe] ECCA Tl ¥ 7]7ko] Al d o]
FF Al Q) Fooll thA] A 85 ECCA t] 5 7] 7F Fotol] N 712 E th2- % A

- §324: N2 19HE A I THECCA 7H2 E tha).

T 138 ¥ 129 A B a A AR o7 FA/fALEY -3 w2 o] upE
zpo] 7k Qlek, wheb A, 2pA g AFe 5 129] W8S H2 s 4= Qi)

Initial CCA

-5402: 71 Al w2 21 G HAgol e
S4027}F REEE W, A5 A Fo] Ha st A

- S404: 7] A& &30l -5 A Eell A=A FRlgtt) S3o] fF AdEfolH

S4060.2 71831, & 50| AF

o

%
I~

-

ot
)

Folgtt, A% Adel Do gli= A%

o
ofy
o
2
w2
s
o
it
)
09{11‘
e
x
o
Q
Q
z
oy
il
ro
t
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[145]
[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

21

12014 CCA &30l th-23F 5= o},

- 5406: 7] A =& T 7] ZKD) &<t Aol f-5 eI A FR1ET DE =
12614 ICCA t] 5 7] kel of-&-3F 4= vk v 7|3t & }
A& A& A BA4E 7 7 AohS408). ©1H 711F
S o7 WHEA, s404=2 APt}

- 5408: 71 Al a2 H a3t Mo A g S 3 4= Qe

- 5410: A1 T #HEo] gl oW $4022 A3 HACCA), Az Ao o
S412%5 2B HTHECCA). S418°l| 4] -9 3 7}-2-F No| 0ol =E35}4] $4089]
S = Ao AT Ado] glow s4028 23 ¥ A (ICCA), A5 A 4o)
NOoH S412=2 1 ETHECCA).

Extended CCA

- 8412: 71 A 52 CW Woll A v NS A Al et} N2 Wl Q T 1] of] A
FHEE E AR E [0, g- 1125 E A E T CW AFO] £(CWS)= g2 42 M
S4140 4 7FE 4= Tt o] %, 7] A & S416 2 & X1 &Y ghr},

- S414: 7| A =7-2 CWSE Qo] E & 4= 9lth. CWS g X9 Y Alel 9] glez
fulolE 2 = vk X, Y2 474 7He FH(configurable) e} ¥ o] . CWS
Aullo) E/x7g-> N A Alvtc) v H =) 5] AV (F 4 W-Q.3%), AA Ak
AL Tk Ao R FaE 4 T A W9 3T, CWSTE
A] ~(exponential) ¥- @ 3 F== o] X (binary) W- @ 3Z o] 7]Hl5} o]

Qo) E/2AE 5= At F, CWSI=29] AF5 =29 v Fef &
o] E/2A = 4= 9t} PDSCH A 43} ## dlo], CWSE v

¥ =) F E (4], HARQ ACK/NACK)®l| 7]HHate] ¢ v o] /A4 = 71,
1A= A7 el Z]dkste] Qo] E/zmrgE 4=l

- S416: 71 A =& T ¥ 7| KD) &<t A Eol F-5F AEiQlA] =<l
129] ECCA t]¥ 7| gte] &3 4= T} S4067 S41601 4 D= &
o 713F ok Ad o] -5 el ol ¥, 71X =& s418=2 &gt} t] o 7|7k
ol Aol ALg T o= AEEWY, 7] A 5 4162 wHEgho)

- $418: 71 A =& No] 021 %] 813t} No] 009, 7| A =& A5 A4 34 S
T = ATH(S408). ©] A F(N=0), 7| A 7= v} 2 A F& A a1,
Aol sh}o] £33 FoFCCA A A5 35O 24 ECCA A& A4
ATh NoJ 00] o} (S, N>0), S4202. 2 7 & gt}

- 8420: 71 AT NS 1RHF HAA 7| AYHECCA 7HEE the), 2 N&
oA 7IA] F= 52 5 shE A8 S (self-deferral). A3 -U] 3 H 5 2F-
1A F o] e e whet e S drk A s Alef] ][ A]5& o A

A& AT A& FY8HA] G 21, ECCA 7HE the- 1= F3514] gt

<
2
o
iy
ki

1o
ot
>
pac)
o)
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%k o) 3Fo] H (=, idle) S424 = A 3 gty ol 2] gl o] o A &=
T3P (ZF, busy), S416 2 2 Eofkth. =5, dhvte] vl ¥ 7]k A H o]
Zof oAl A g E, Uy 7] 7F Fote] N 7HEE v 9 A

=

- S424: S418% A 3 st}
% 4= M E] g oA 7] A= o] DL A& 2 735k o & etk
71 A7 s o] o] W3] gl o] Al(H 94, LTE-L )} 3y o] 4F9] vl 3
514 o] S48 918

oby

e o] (R S|4 LTE-U )2 94 8 2 9lth
shute] LTE-L A3 &bl LTE-U Alo] 4 H 72395 7H $hv) LTE-L A2
PCell©] 3L LTE-U A2 SCell¥ = $Ath. LTE-L Aol A= 7] x| =ro] Fap4= A &
=074 0% LS, V1 Ee) LTES) 2 5218 538 5 Aok aebd], 7al
T Ims 2 o] 2] A4 A B 3 g 9 (regular subframe, rSF) 2 -/ ¥ 31.(%

zYde
%), 3+, LTE-U Ao A= 7]& A2 (o], Wi-Fi 4x))9te] 35S 98 LBTOl

71ukate] DL A o] =3l E ), é LTE-U 7| &/ 8] 28 a4 o=
1

2 Zz), ") A B Z# e)nlt} DL A4 (o], PDCCH, PDSCH)©| 32 4= 9Jth(= 1
T3] A 5 A et 5 Ful 9L S = o &
87 vk webA, LTE-U Aol A = LBT o] §-0l] 3t} o] %] <43

4 AUHDL A4 B 2~ E). DL A%

=S ¢}
AEIZY Y HMEE B34 DL AEo] -84
A E3= LBT Ao e} = 14(a)9f o] A B QlSFHO &
N2V 7L} 5 14(b)9F 2o] ¥ A BT ¢ <) (partial subframe, pSF). 2.5 A| 22
&3g ¥ghst

T QAT pSFi= A B 2 g Q) o] ol ol A B Z g q) o] 21 7

ATH 3 DL A4 Bl A E &= rSF = pSFRE #4Y 5= Atk
o1 af, H]¥l8] 0ol 4] A9 914 2= Aol CWSE 4 84 2 = 2 8= gl
FHal| Al ekett}, CWSE UE(User Equipment) 3 =9 of] 7[Hls}e] 2= 4=
o2 243}

[156]
CWS Z Aol Al-8%+= UE 3 =2 HARQ-ACK 2%, CQI/PMI/RIZ
At} £ dhg o] A 3= HARQ-ACK 2ol 714kl CWSE 424

b o) o &) A ¢F3FF. HARQ-ACK -2 %2 ACK, NACK, DTXS ¥3}3tt},

A~

T 118 Fxshe] Al ule} o], Wi-Fiol 4 &= CWST ACKel| 7
ZA @} ACK ¥ =wo] 2215 ™ CWS= F 4 ZH(CWmin) 2 2 &) A% 31, AC

[157]
v E=wo] A E A ko CWSE S7hE v Ly, A E e AR,
13 CWS 24 Wigol sl

LTE)oN A = o5 342
[158]  w1#], o] Mg 98 ohs-3) o] 805 Ao g.
[159]  -HARQ-ACK 3] =¥ Z}o] A E (HARQ-ACK ¥ =¥ A E): CWS
Qo] B/ o] AL-g 5= HARQ-ACK 3| =¥ 2h(5)S 9|1 3t} HARQ-ACK
Y=l N E= CWS7F AA H = Aol 2y Ho] gl o] & 7hs gt
HARQ-ACK ¥ =1 glEof t]-§3rt HARQ-ACK I =9 A E = 1] H 3]
o] & (o], LTE-U A) /2] 3l o] 2] DL (2 €) A %(oll, PDSCH)°ll tf] gt
HARQ-ACK ¥ =4 ZH(E)S ¥3ett} HARQ-ACK I =1 A E=DL (Al ¥)
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Z14%(l|, PDSCH)®l d1 3t HARQ-ACK H| = Z1(5), d & &
ChF R e 3 =l v = a2 0] HARQ-ACK ¥ =W ZhE S 3
HARQ-ACK ¥ =W 2}o H B2 5.0 ppgCHol| tf &t 541 29 AR E
e, ACK, NACK, DTX, NACK/DTXE Wb 4= 9o}, o)) e,
HARQ-ACK ¥ =1 712 HARQ-ACK #/M E/SH/4E 53 &85 4= 3

[160] - 714 9 5% 9-(reference window): H] 3] ) & (o], LTE-U 4ol 4] HARQ-ACK
=W A Eo) o35 = DL A &(ll, PDSCH)°| 3 ¥ = A g 4-1+&
ouj gt} SF w9l 2 g ol 5= vt H ol A Bt 2}A| 3] drg /A gkgh o,

[161] LTE® 4] HARQ-ACK ¥ =1 ul-2l o]y} PUCCH ¥~ 59l ulg}, HARQ-ACK
& ACKZ NACKRHE YEHZ U, DTXE U Y 5= At d & &
PUCCH ¥ "1 37} HARQ-ACK ¥ =4l "kl o 22 M4 e 7492 HARQ-ACK 2
ACKZ} NACK®HE YE 4= o)t ¥bd, PUCCH =9 1bE o] 83 Al d A=
"2l o] HARQ-ACK ¥ =W vkl o &2 A% 749 HARQ-ACK 35S ACK,
NACK, DTX, NACK/DTXE YEFE 5= 3}

[162] whep A, B wh g o] A = HARQ-ACK &% 2 2, ACK¥ NACK#To] 18 ¥ +=
7d5-9F DTX7F vl a2l &= 2 -2 vpro] AR gttt 7] 291 A A &

Enara=
[163] Aol 2 1: HARQ-ACK 25 o 22 ACK. NACKTHS 13l 2 -
[164] HARQ-ACK 3] =W A E o 7]Hks}o] CWSE 243 = W o 2 t)S-9]

W So] a1 € 4= 9l T} Option 1~33 Alt 1~32 283 4= Ath
[165] - Option 1: 7] 5= ¥ 5=9-of] o 3k HARQ-ACK ¥ = Zl(5)°] 55 NACKS &
W E = A9 CWSE T7HE AL, 18 A 982 A 5-(5, ACKO] sttt e
A7) CWSE= H A& gho = g Ald 5= 9
[166] - Option2: 715 A %50l tf 3 HARQ-ACK ¥ =¥ gh(5) & H oL shvirt
NACK S =2 ¥ ¥ = 29 CWS+= S7He a1, 18 4] &-& 74-5-(5, 5+ ACKS
A7) CWSs= H & ghe & H Al - 9l
[167] - Option 3: 7] 5= A 5o ojj 3t HARQ—ACK = 7HE) 3 NACK®] 2o =
Z% (0<Z<100)E W ¥ = A9 CWSE Z715 a1, 18 4] 8 A% CWSE H 4
o= Al 5= vk A o2, Z+= 50 == 80 T ATt =5, HARQ-ACK
) =0 5ol A NACK4 H| £ (0] 8}, Y%)ol 71 gk o]/dol™ CWS= S 7k il
NACK®] 8] &) 7|5 g v eko| W CWSE H 4 gho & A= 5= v} 715
e welol el 0< 71 < 1, B 0% < 71 4 < 100%Y = AT} T7HE,
71 A 55-¢ g HARQ-ACK ¥ =9 Z1(&) T ACK®] X% (X=100-Z)
vjRko g yE W CWS= Z7HH AL :LE-W G A CWSE HAa o R

FAE 9l o o 2, XE20 =509 5 9t
[168]  *CWS S7F *l CWS= 21 S7HE A, # 4 FH(CW_min) ¥ 2 o) £H(CW_max)

ALolof| A A2 0 & Z7FE A, H Ol gt E FrhE 5 )
[169] F7HE, 08 5 Aok shy7t g5 E ' CWSE CW_ nnnp_i ] A=
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[174]

[175]

[176]
[177]
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- Alt I: ) CWS(CW_max)7}F K7) 2] 9144 <1 ECCA ¢t A& 9= 7%
71 A, K= 1,2, 5= 3 5 sty g ¥ A, 7] A 5ol &) {1, ... ,8) Well A
AeE 5= 9l

-Ale2: Aol E 1o o] T3k <t 71 #] =9l 9]¢k DL A%o] gl 45 9
T+ 71-A4 5 ghol Ak, AH 7Fs 3k 4ol

- Alt 3: T HARQ A A &o] K7) o] <-4 Q1 ECCA Woll AR5 = 7.

71 A, K= 1,2, 5= 3 5 sty g ¥ A, 7] A 5ol &) {1, ... ,8) Well A
AeE 5= 9l

7l P 59-= A 9 DL A5 B A E(S, 1| W8]t Aol 7HE 22 DL A5
HE)olA (1) &d B2 <), 2) "HE|(el, 270) H B2 9, 1= (3)
HARQ-ACK ¥ =Wo] o] & 7}53 BE Au g 4= ok

o] 7] A, (1) & A Bz 9] npA| 9 DL 5 | A E o] 3 H A v npA] 9}
ABEzE el 5= vk vl A B3¢ 9S4 A H Y Q) (rSF) i L5
ABZHJPSHY 5= ATt Tk, it A Bz ol A= 7] A Fo] AR e 4
A& o] 7k A ghE v whebA], mpx] 9 DL A F B A E 9] AR} B = mpx]u)
MBI Qo] it Ar a9l A, G AEZH Y &t S (E)Y
HARQ-ACK ¥ = 218 7] 52 0 & HARQ-ACK ¥ =M A EE A a0,
1A S0 Ad FE o) 7H o) whel CWSE &84 o8 A A o 5= ok
o 5 Eof, AU DL A G H22E Q] A2} = wpx]uf A B g Qlo] Hit
ABZHJAJA A S, 71T A5 e B Qo] ¥ s & 4 gl

o] 7] A, (2) HE] A B2 89 npx| 4 DL A& H AE A Al 2 HE]
AB g lol A, A e HE] B 2 dd 5= Q) o & Sof, dE]
ABZH Y N 7E 2] A5, HE A B 9E nx] 9 DL A F B AE 9
A& 2 Bz, & RE B I Y & A5 Bz o)l 3 WA
Aax it A Au gl F HA ABuzddd 4= o) e, HE
AMBEZY QIS vpA 27 MEZYQ), = B MEZ QI A HA
MBI Bz Q) 52 A ABEZH QI F WA A Bz
T At

Aol 2-1: HARQ-ACK ¢ 0 & DTXE F71a a1 3= 4 -%-

o)}, Y& L E] A4 5= HARQ-ACK 25 ¢ & 4] ACK, NACK %) o} 1 g},
DTX% 223 3Fo] CWSE 2435t W tial] A etn) Ax sfe]o] ~A=H
A, ZHd s g9 Fle]o]ol th 3 DL A4 (o], PDSCH)S < B3] tho
) o] el A AFE = Ao A (e, (E)PDCCH)S &3l T3 ot == 5f+=
74 9ol H] 3] 9] DL Z ol sl @do] AE53 4= 9l = HARQ 3| =2
ACK, NACK, DTX, NACK/DTXS 3283 5= AT} o] 714, DTX5= B3| tl
N ool A 3l & == Tl 93] DL A o] Asjgk 4 9ol =2 NACKH 3
CWS x7gof] AR&d 4= It} I3, o] 714 9] DTX5= 7] A = 0] whide]] 7|
2AEE AR E E3Hsh= Ao A€ (4], (E)PDCCH)S A$5313 2ol &=

=
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[182]

[183]

[184]
[185]

[186]
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o] g Ao LS vz $HA &
FE= Y 3hubo]tl. DTXE HARQ-ACK 3| =¥
¥ A, HARQ-ACK 3| = 23} A A ~ASH 43S aelste] wdd 4
At Held, AZ Ao ~AEH F2& 7HE ko

HARQ-ACK 3] =W M| E o 7]Ht5te] CWSE 24 3+= 1
W Eo] adE 5 vk WY A-1~A-49F WY B-1~B-3+= £ 9HE 45 dth

SHER AL 7] E Ao thE B E HARQ-ACK 3] =¥ ZH(E)°] NACKS!
A9 B 5 HARQ-ACK ¥ =W ZH(5E)0] DIXE HHE = 4, E= s
HARQ-ACK 3] =9 Zk(E)°] NACK/DTX ! 7 -0l CWS3= F7F¥ a1, 713
%2 A9(5, ACKo] shtet 9= -5 CWSE H 4 gho = glAld 5 Qo

W A2 715 A S0l thEF HARQ-ACK ¥ =W ZhH(E) 5 # o] & &}
NACK, DTX == NACK/DTXZ HE &= 490l CWS= S7F5 a1, 18 4] g2
(2, B5F ACKS! 49) CWSE H 4 o= gAl= 5=

A3 7)1 A 9ol thEF HARQ-ACK ¥ =W Zh(E) 5 NACK 3=
DTX7} A 0] 52 Z%(0<Z<100)Z ¥ E = = 49 CWST 7k a1, 18 %] &
A5 CWSE= FH A gho= gAld 4 vk o o2, Z+= 50 == 80 5+ Ut
o] 7141, NACK B== DTX7} 4 o] &= Z%2hi= 2 7] = NACK ¥ DTX % ¢ =
Zlole} & 7]4kEhe], 2 NACK, DTX 2 NACK/DTX Y] $o] A o] & 7% 7} ®tt=
oluj o]t} 2 NACK/DTX 2 DTX3= NACKH FU&HA 349 5= olvt. upahA,
HARQ-ACK 3] =W Zof] 4] NACK &-& DTX9] H] & (0] 8}, Y%)©] 7|5 %k
o] Aatol™ CWSE F 715 a1, NACK 22 DTX 2| H]-&0] 715 3t v 2k CWS=
Aoz A Atk 7= g ol el o< 712 Fh <1, EE 0% <
715 3k < 100%4 5 At} 7R, 715 Y =90 o HARQ-ACK 3] =9 7t 5
ACK©] X% (X=100-Z) 7] 9t 0. & - =H CWST 5 7F5 a1, 19 4] &2 45
CWST A& #hoz gAlE = 9lr}, o o 2, X&=20 =5 509 4 ok

-HPH A4 7] Y90 T X HARQ-ACK ¥ =M Z1(5)°] DTX®
FHE = A4S 71 A 52 B Aol Ald PDCCH/EPDCCHO] ©@H-o 2] 5
FAE A Y, O3 =9 7H4 o ol sl PDCCH/EPDCCH®] v] 3w o] B 5
Ao g Ao ghFste] CWSE F7HAI 714, 18 A & A (5, B &
HARQ-ACK 3] =9 Zho] DTXE ¥ ¥ A ¢F= 74 -9) CWS+ " A-1~A-39]]
upet 24 Aok

* CWS 27} Al, CWSE 21 ZE7E Ak, & & ZHCW_min)# A o] ZHCW_max)
Apolof| Al A 5=2 o 7 FILE AV Ao e g e o o

FIHE, e T Ao % shrE S CWSE CW_min @ & 2] = 9l

- W B-1: F tH CWS(CW_max)7} K7i & 144 Q1 ECCA &<t A& 5= 4%,
71 A, K= 1,2, 5= 3 5 sty g ¥ A, 7] A 5ol &) {1, ... ,8) Well A
AeE 5 Qo

f=1
- W B-2: Ao] = ol o] T3k &<t 714 =rell 2] 9F DL A &-0] fl= 74 5.

e
ol
2 O
i
e
ji=)
)
N
>
H
=
X

i)
o
ol
A
oo
1o
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ool T= 7]- A8 9 ghol Ak, AH 7hs gt gholth.

- %8 B-3: &l HARQ Al %-0] K7H 9] 4491 ECCA ol AR-&-5] &= 7 5.
71 A, K= 1,2, 5= 3 5 sty g ¥ A, 7] A 5ol &) {1, ... ,8) Well A
AeE 5= 9l

7l P 59-= A 9 DL A5 B A E(S, 1| W8]t Aol 7HE 22 DL A5
HE)olA (1) &d B2 <), 2) "HE|(el, 270) H B2 9, 1= (3)
HARQ-ACK ¥ =Wo] o]& 7}5 8 W& A B ZH A 4= AT} A g ALa)&

Alo] 2~ 104 Ard g AL Fxd 4 o

Al o] 2~ 2-2: HARQ-ACK S50 & DTXE F7F& ¢ dhi= 4 -9-

o)}, Y& L E] A4 5= HARQ-ACK 25 ¢ & 4] ACK, NACK %) o} 1 g},
DTX%E 31#3te] CWSE 243t Wi o th& o & A gtr). Az 7)o
2AEE Al S HEsE o9 2 gl ofel ti gk DL A (¢, PDSCH)S &Y
HH S S 7l ] o] Aol A A= Aol Al (e, (E)PDCCH)2 53
T E 5z 4 9ol B]A s 2] DL Aol thal vhido] AE3t 4= 9li=
HARQ 3] =& ACK, NACK, DTX, NACK/DTX-S FE3Fa 5= Qlth. o 7] A,
DTXE= H[ W3] tf e Alg]ofol A 3] & =t 5ol 3l DL Ao 4 =)t
74 -0l L2 NACK Y} 317 CWS =g ol A8 = Qlth H& o] 714 9] DTX+=
71X =] @itoll Al 2AEY PR E ¥ 3= Alo] X Y (|, (E)PDCCH)S
A3 ol = B slar o] gl Al A dS vz A e A5
wibo] 7| X wrel Al 4] = W < shvbo] ok DTX = HARQ-ACK ¥ =9 glo]]
o) aj A vk 38 ¥ 7| v}, HARQ-ACK ¥ =8 Zha} A A 275 A& are]sho]
= vk Ao, Az Ao 2AEE T2 7HE S

HARQ-ACK 3| = A Eof 714k5}o] CWSE 24 8hi= WH o2 29
W So] g 4= vk W C-1~C29F WY D-1~-D-3%= 29 5= ok

W C-1: 7 E Y 9ol )3 HARQ-ACK ¥ =W(5) 4t 5 DTX7F 3=
749, Bould o] vl A3 2= HARQ-ACK ¥ = ¢ & ) NACK 3= DTXE
7E 22 Y%E ALt Al DTXC) 7FHEA1 & & 5= AT 71 A 5 o] NACK#
DTXE 183 4= A= A5, 71 A =ro] Ao} Al'd PDCCH/EPDCCHS} ¥ &
PDSCHE A 5315l &oll & B5-3laL @do] DTXE 3| =W g 49 7] x| =&

g vhzto) Ao] )€ PDCCH/EPDCCHE 41814 £8thi= AS < 5= 9)

o] A5, 71 A w& A d 2 doll M =2 3] E =5 5o HAHE 7Hs A o
A= Ao =® 1A T 4= Qi) upehA], R 2= HE DTXE A8k 49,

ZNA & A Aol o] 7H] L E wE & Qe L AEE A S B

A=4 o= s Adstr] 98] DX 7H5A & 7o Y& AAe = o) e
715 95 % Ul o] HARQ-ACK 3] =9 Zk(E)o] NACK/DTX7F 2385 2%,
71452 NACK/DTXE NACK 2. & {F¢slo] B wbg o] uhH 58 4 8.8 4=
AT} o] ehi= e, ko] 7] %] ol Al NACK/DTX-S 3] = 3= 4 ¢, vhih
HARQ-ACK 3| =9 Z}o] DTXY 5 A& 7 A Frol Al &&= Aol 9]

=1
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[196]

[197]
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NS = Aot wEbA, 2 2 E NACK/DTX7F 3| =W 5= 49 7| A5
HARQ-ACK 3] =9 A E == NACK/DTX®) 7F5X & Fo] Y%E A4S 5= glth.
HARQ-ACK ¥ =W 0 & 318 5= 1S ACK, NACK, NACK/DTX, DTX7} 91-&
T vk & g o A A H E nkel o], ACKS Al 9] gk NACK, NACK/DTX,
DTXo| 7}EX & M &2 24 a1 she] CWS 24 A3 YRS AAre 5= o

T 1 WU C-19 A 71 o & YEd T & WS FARSHA tHE
FAoE FHE 5 J o oy A 0 R A E X o=

Y% = { W_A*Pr(A) + W_B *Pr(B) + W_C*Pr(C) }*100

o714, Pr(A)E 715 A 5=5- Woll A NACKS] ¥4 2H&, & Pr(A) = NACK 2]
Mg 1715 QES5- HelA HAA o] & 715§ HARQ-ACK | =W 9] 7| &
et} Pr(B)= 715 959 ol - NACK/DTX ] 24 &, =5 Pr(B) =
NACK/DTX® 7}/ 71 A 59 ol A A A o] & 75§ HARQ-ACK
vl =l o] =S YeRdth PrC)E 715 955 ol DTXS ¥ g5, =
Pr(C) =DTX9] 4=/ 715 A 5=5- ol A A o] & 7153 HARQ-ACK
vl =l o] JJ4=E YRt WA NACKO] o 3 715 X (weight) 32 2 1] 8} oL
W_B+= NACK/DTXel th&t 7F5%] 442 olnshH, w_C+ DTXOl th$k 7F54]
= oml gt}

HA, W_A=W_B=W_CT= Y% 4~ Al HARQ-ACK 3] =1 A E o] 4] NACK,
NACK/DTX ¢} DTXE 5U3 7t 2 A4 8= A9 W A<W_ B=W_C3=
Y% 44 A] HARQ-ACK 3] =9 A E o] 5] NACK .U} NACK/DTX <2} DTXE ¢
I 7hE A & NACK/DTX ¢} DTXZ o = 58t 752 & A4 35)= sl
501t W_A=W_B<W_Ci= Y% 2F4 A] HARQ-ACK ] =9 A Eof| A
NACK# NACK/DTXE &4 & 7t & 4188l 3L DTXE Ul 2 7t A &
A8 3 Aot W_ A<W_B<W_CE Y% 21 Al HARQ-ACK 3] =1
M E o A4 NACK .t} NACK/DTXE 1:% & 7}V 2] &2 A4 8l NACK/DTX E.t}
DTXE U] & 715X & A4 8= 8f= 7 o)t}

- AEE Y%7 A o] & Z%]) oToﬂ CWSE T7HA 7131, 18 4] & 7
CWSE A& gto = g AT o At} AVIM, Z%+= 7 A ol A A8 S
7% g}o]u}(oﬂ,0<2<100) A of 2, 7= 50 = 80 4= Ytk

-HC2: Ve o thal Ao & shu}e] DTX 3 =o] 9l= 749
CWS+= =71 4= 0”3} B M2 option-34 W A-30]] ¥ 2o = (override)
Sk ol 19 A] @8- 7 $-(55, No DTX), CWST option-30] L} B A-3¢])
el 24 E = AT DTXE @do] v e oS el A o] Ao Ald
PDCCH/EPDCCHE ‘& A dol| Ao 1o} 3= == <laf =418k aL §1A]
23hS Lebd 5= QL] wjitol] 7] R Fo) o] = dAsty] Y MR o' CWSE

S7HA A = e

o]

=

T
T .

o
o
o)
DA

iy
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[203]
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*CWS 57+ A, CWSs= 24l 7 A, & & #H(CW_min) - 2t L(CW_max)
Atolol| A A=A o & F7HE v, H o Lo R F7HE & vk

F7EE, O T Aol sk 7E RESE R CWSE CW_min 2 2 2] 41 = 9]

-9 D-1: o) CWS(CW_max)7} K7] 9] ¢14:%]¢1 ECCA B9 AR 5= A9,
o] 714 Ki= 1, 2, 4= 39 5 st 2 A H A, 71 A 56l 8] {1, ... .8} ol A
%l

A
EE

1=
- D2 Ho X Qlele] T Bk /XS] o3 DL Aol ghiz A
Qele] 3= 7-AA 8 glol A, 44 7Hs @ ghol .

- W D-3: # o] HARQ Al A %-0] K7/l 2] 9142 <1 ECCA Wl AL85 = 43,
o 7]1A Ki= 1,2, = 3 T shvba A B A, 71 A= 28 {1, ...,8) Wl A
AelE 4= 9l

7l P 59-= A 9 DL A5 B A E(S, 1| W8]t Aol 7HE 22 DL A5
HE)olA (1) &d B2 <), 2) "HE|(el, 270) H B2 9, 1= (3)
HARQ-ACK ¥ EwWo] o] & 71538 B& A Bzl 4 Qlo). 2pA| g ALk
Alo] 2= 1o A Adrg gk ALekE& FrT = Stk

Aol 2212 22 AR AT o] ~AESH Ao ~AS Alo] LTE-L
A Q1A] LTE-U A1 A ol whe} of5- 3 o] 2] 8o depa 4= gl

- H]A S g ool A HEE = DL AEo] thE v]H 3] o) 9, v W3] Al gl o,
HW|3E g9 A LTE-U A) o 2 RE A2~ 2AEd He= 49,

Az Ao 2AEEH ST HHE AFE st CWSE 24T AT
H]H & 7 2] of ol A Alo] 2 (o], PDCCH/EPDDCH)®] A% % 2 &, HARQ-ACK
S H(ACK, NACK, DTX, NACK/DTX)°l| 2] 3t 7] X =12 sto] Al _s) ¢ o]
2AER o A5-oF FdatA o] Fo] A 5 Q7] wlsol Tt

-HAE] Ay oA A HAEH = DL Ao A Y=, |ds slelo], W
o] A LTE-L Ao 2 RE AR~ Fgo] ~2A1EY ¥= 49 DLASS
»7%9 3t Ao} A9 2 PDCCH/EPDCCHE W3] th o A A4H . o)
,DTX I =2 Ha] oo Ao A AEH Ao 2ol ofgh vhdke] t a2y

A0 8 ZA-sh= Al = Rgo] B A F=th wheba, ME] o) o S & HE
e ol 2AEE HE A5, DTXE ¢ 3 CWS 24 S AHE-381A]
= A4, vEE] 9 2] DL A%:(<ll, PDSCH)o ™3 HARQ-ACK
& o 24 ACK¥ NACKRHE 3l 87| v ACK, NACK, NACK/DTXE
a3l CWSE 248 =t} ol & Eof, W3] tg oz e 9

AR~ F)E o] A2AEY 93 HARQ-ACK S50 2 A 9] DTX:= A o] 2 1, 2-1
2 225 A got= AN v AlE 7 ATt -4 A S =, option 3, WH A-3¢) 4
Z% A Alell W] gl o B2 o A2 A A o] ~AEH ] o g
HARQ-ARQ 2 24 2] DTX= Al 212 4= 9t} 2, HARQ-ACK 3| =1

A E | A ACKH NACKTHE ol Z%E 4H4 34 ACK, NACK,
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NACK/DTX %S #ol Z2%E A4 3t

o
%0,
> o

B
D
i
Ry

ALAN AT HAEES Qs A

Vg o] 27hA 1 A A oo whE ¥, LTE-U Aol A= H4=2] A&
HEESo] d&H o R Apd 5= vt W& e nhe) o], AL H2E= st
ol o] AdLE MBI S X8 MBI Q] AEE eIt & ke o
AAlefel A, A& 08 AEH = H59 AF B 2EES 5579 58 AF
W 2E B 550 A AE HAES 7hch 5, 2 i o] Aol A A1
AEHEEG, AL BZA ) AE)eF A2 S MBS, A2 B2 9
AE)= 7IA 5ol Ash= Al st S HAEE, Al st A B2y
A E)S} A2 81 A B, A2 stFdE A ez d Al E)E 44
UER ALY, & ddo] AEahs A1 3 A HAEE Al 43H A
MuZH ) AE) A2 4F DS HAEGE, A2 3FF A B2 ) AE)E
24z vhebd 4= Qloh gk, A B4l A= et ASS FdskE v Aw )
A ASS Y8k S A5 §ol2 AL S 9l

LBT 7|5k Z g spA ol M 3= 237k e] 6t /& A& M =EE 913 LBT
st Bl 7} A 74 ] o of T A= o 3 7)1k &<t

Sttt A3t vhel o], LB
=

CCA'Z Mo 5 Ao ofa] 58 4= ek, v 3] 717 165 T4F3k n7)
Q4491 CCA %02 TAE 5 Atk o714, n Fe] G0l 11, shite]
CCA %% T2 9us 9 5 9t} o AHEE= 09 = S e

A z}ol)
2 5" ol e e 5
At cwsE Al A AA 2 A9 F 3 X (priority class)©] 71 A4 H CWS
A 2= ZHCW_min)Z CWS # th ZL(CW_max) Alo] ol A A A ), B g o)

AAl e el A, LBT stebu| B = 7] v 5 717ke] A48 918 G n, Mo
A2LE 98 CWS, CW_min, CW_max % 3|8 CWS A E 5 d o % 3lyE
EgHstt} o] 714, 3] -8-H CWS Al E= CW_min¥} CW_max A}o] ol A 422
CWS #&& 238tt}. 4 7] LBT e B = dEshel = ol e 9] Ald A~
A= S els e S )0l et ol e WA E8F o=
shitbel ol A4 = 4= St

[3%6]
Priority Class n CW_min CW_max
Highest (Voice) 1 (or 2) 3 /7
Next highest (Video) 1 (or 2) 7 15/15
Typical (Best effort) 2 (or 3) 15 63/1023
Lowest (Backgroud) 6 (or 7) 15 1023/1023
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[215]

[216]

30
[3%7]
Priority Class n CW_min CW_max 51 && cws
1 1 3 7 (3,7}
2 1 7 15 {7, 15}
3 3 15 63 {15, 31, 63}
4 7 15 1023 {15, 31, 63, 127, 255, 511, 1023}
[3%8]
Priority Class n CW_min CW_max 5|88 CWS
1 2 3 7 3.7
2 2 7 15 {7, 15}
3 3 15 1023 {15, 31, 63, 127, 255, 511, 1023}
4 7 15 1023 {15, 31, 63, 127, 255, 511, 1023}

471 BEAA A Ed 2 flol E45 v %*_L% e Eet=,
LHERI T & g o] A A oo uh=

vtepu g = o] AAE o= vk ol & 5o, "ol % %% 918 CWS= aw
A&l 9] Fef 0] 8] &H CWS Al Ed] 38 H479] CWS 3 &

ol shte] grew A AF et el AV oA R8T Oib
shite] LBT stebvlef 5o A A 2E fa) Abed 5= o, &2 o]
gAY A Fom AN sterE gES AV 29 e GER AEE

o)

F 6 WA & 8ol vebd vhel o], & G FHAE, HAAEH U2
gol 2F2)el Z4zhe] LBT sebrl B = W2 9 A9 Sl 2=, F-de
ExE= %M )9l 77 8] LBT sehvll E Bo 271 A dg 2 5= . ol &
Eo], %2 AEH Szl tgahs CWS H A& 4HCW_min) B CWS i
FHCW_max)2 ZH7} vhe 9-2 52 9] Fafl o)) th-3-3= CWS H A& ZH(CW_min)
2 CWS At FHCW_max) 2.t} 2L 2A] A4 g,

Houlg o] A A oo npEw, A EA A= o AH e HE

7ol A5 & $la A A~ AP A 5 ek =, AL AL
AES A%ek7] A3 AL A a2 F43t A2 AT AES A5}

|
Qg A2 A 9A 2 3G o) 7zt SraE 5 qlek. o), A2 A e A Bl
A ABZY ) AE o] o] AuTe|el(E)E T el Al A
o4 2= Tpg o] AFR = A1 S AE Y Se e A2 AY O 2 Ao
AEE = A2 48] Felael AR T 5 Qo) A& vhe} 2o LBT
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MBzeele £k L 7E M EZ Y kiz ol & AT Ao Ao
HARQ-ACK 3] =0] 7}z A0 7 o 4y = A B Xy do|t) 7ok CW_p=
CW_max_pSl 4%, CW_p 24 & AT th& o= %2389 42
CW_max_p©°]|t}.

oj ¢} o] ¥ g el thE Al el =W, CWS 274 dA A CWS7H
T7hd A9 CWS= S7He he = FAd = vk whebA, 7 A = e v
P A DTS AT CWS= 7] FAE CWSE 7| o= st A4
A

5 15~172 B g o] o ool w2 A E G B G oA & 155 Alo] 2~
1o whe} CWSE 24 3= = % 16~173 HARQ-ACK 3] =¥
AﬂE% A8 A Ve A5-E oA E T Alo] £ 2-1, Alo] 2 22 B A o] &

FAFSHA =3 4= A
2155 Fxshd, 7 A 5 o] ntd A DL A% ¥ 2 E S "W 3] th (o], LTE-U

Aol A A3 7(S502), F7F DL o] F .8 gk 49 ECCA°ll 7]4ka}o]
(m+D)AA DL AE HAEE AF D 2 dUR(S512). A1 4 2.2, 7] 4] =2 ECCA
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- g ol A CWSi= Y E 278 o] HARQ-ACK 3] =1 ghE o)) 7] /hs}o]
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- Option 3: 7] Y= 9-] th 3 HARQ-ACK 3] =9 4} 5 NACK©| A% Z%
(0<Z<100)%] 74 -9- CWST= F7F5 L, 18 A] 92 A9 CWS+= H A& gle =
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* CWS 57t Al, CWS+= 28] F7FE A, H A& 4(CW_min)# #H o] £H(CW_max)
Apolol| M x| 2 o 2 FT AV, A gho® FIHE 5 Q)
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%188 Fxshd, WhE(100) EEHW(MO) Al EE(120), W 22](130),

A AE H o] 2~ 4-(140) & T A~EF o] FH(150)S £33 5= 9
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LTE-Unlicensed =3} M =& o] &3}+= 4 o] & 5} 2] NIC =5 &
2 Th. LTE-Unlicensed 535 W =3= 2 4GHz ¥=3= 5GHz ] WM =< 4= 1o}

FAH JH ol A~ 7= 223) = FAW 42 S8 ©E(100), ¢
AW 5 Aok sty T A5 Sl ehal, R A A (210)¢] &
71z8k0] Al 2 Fab M=o A Fd il A H| 25 A F gt T W 1 5 o] 2~
7FE(223)= AW T B E o] &35 o]k sy NIC 58 28T
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180 @y VA Tre] EEEL vulol i~ AE|HES S =g do=

T ete] EA| g Aot tjuto] £~ 9] A HEE-S tlulo] 9] A A of e}
shibel F o7 = ol o7 AAkE = v g v (100)9] 9
TAE, ol & Hl¥ #A Qe 9 0] 2(140) B v 2=Z o] #5(150) 5
THE(100)0l] A A o8 gmujE = dok gk, 71X 520008 4 T E,
o] S e FA W Qe 3| o] 2~ 7F(223) 52 7] A1 51(200)0]] MBI A o 2 tu]E
T Aok 74 AE B 0] 22(140) 2 T =& o] {5 (150) F-= 714 =(200)°1
Qo upe} F7F a1 5 o

Bk o] Wb gl Al AElS B A Ao 9} g she] A E QAR 1A 52

er/Ké O A TL 1= %3}9] o)

=
— =]
Sy o L= ;é“‘r

rlr
oL,
oo
ob
(r
)
2
o
)
N
)
mtm
)
|
oy
34
Al

A 2=8e Abgshel TAE 4 Qe
A4e 2wy o] Ay oA 2 93 Aol B o] Sehiz /] 4 itold
Bahol A2 % 7 Az B o] 7148 Aol A5 B9 WS

A thE TAA Bz 7 WPo) stk A o)A S £ UL
Aolth, e B o) gl A 7143 AN ] & BE A o) A1 Ho]n
44 o] obd A QR o] ok Sk, o & Fof, dAF o2 Migu]of Qi
7} 4 B BALE o) AE S Qo mhasbA R BAlE Ao R
o] = T4 AR A3E U= AW 5 o)

b o] 91 A A AR R S4eh 55T st
LFERRo) A, 58] G T 91 ] oln] 9 el Tela 1 S N o RE
EEHE RE WA B WP Furh gl gele] 23HE 0w
341 5] o] of Fhel.

2 ol 715

B R ) Al s elel) A8 1= Theka B4 Tl o] (o], uws o]
218 o] g1z 2Elo] 41, SAl 4 FRIE iz g e $AL o] Sa}i
E|o)H, 1A% F)ell Abe Ths s,



WO 2017/074160

(7478 1]

[7d - 2]

(%5 3)

[7d - 4]

4% 5]

[ % 6]

[T 7]

PCT/KR2016/012400
39

AT
W] B4 BN A 280 A 7] X To] 54 Mol H
Faahis ol glojA,
47] 54 Aol 712 Ar e Qo] YA AE(E)0] e B4
HARQ-ACK(Hybrid Automatic Repeat reQuest Acknowledgement) -5 &
FRlshE aHA,
47) 4 Aol A9l AFS AT A AmS Aol 28 4
7] A7 95 Aol = el A g NG A ElEHE W)

P
4 el Aol Aol 5 47 NSl £ /13 B 45 FH 9l

C.

A7 &

7A5-, A7) Adel A stekd A AEE alstE 9 & X 5Hel ],
A7 A Q=S Aol 25 A A sk @A+,

7] E49-2] HARQ-ACK 5% 5 NACK(Negative Acknowledgement)2]

Fo| 7]F gL ol A5, 7] AR QES Aol 2E TR LR w2
SH Ao ® T A V] F7FE AL E FrA e,

| 552] HARQ-ACK S 5 7] NACK®] H| & 0] 7] 7]F 4k
A, 37 AR AES- Aol =25 HA oz HgshE W

|

7] 71750 U S A T AR A Aol iz 4
# o= glo] AAE = .

47 A A5S Apol 2 Y SFE A A%l A Az 1%
= 144 A5 Abol = AEe] £ Bl 44 A%
AE % o) = dhikel oz s W

S

G- Apol =7t Hof A A g Abo] =Rl A9, AT
+o2 'L:'i# &84 & A7 A A A Q5 Abel =<l Wby,

AL el $hefA,

371 E9-2] HARQ-ACK -3 ©] DTX(Discontinuous Transmission)

Shabi= A9, AH7] NACK S H[ &2 7] DTX S H| &8 F712



WO 2017/074160 PCT/KR2016/012400

[ % 8]

[47% 9]

[7d7-8 10]

74738} 11]

[7d -3} 12]

(7478 13]

40
A1 ol oA,
271 &4 2l H])¥H & (unlicensed) A o] 3L, 4} 7] H-4=2] HARQ-ACK
&2 H3](licensed) A& 53l H59 D}ULETH TR = .
AL 54 A A28 A AR E = 7] A Ao A,
T EE;
IR A E E3a}ar, A7 R A A=,
574 Ao & B QY 5t3FE A AE(E)dl e H9

HARQ-ACK(Hybrid Automatic Repeat reQuest Acknowledgement) -& &<

A8k

A7 5 Aol 9] A2 518 A A5g Aol =g AR,
871 B AT Abol = el A i N= A B star,
371 574 Al Aldo] Mok AV N el &5 713k Fek f-F A H

G-, 37 Aol M st A AEE A e,

%]

7] B2l HARQ-ACK -5 5 NACK(Negative Acknowledgement)2]
Hlgo] 7] 4L o]l A9, 7] AA e Aol2=vF o 52
&% o= FUHH AL V] UM e R fA EH,

371 J79l HARQ-ACK &% 5 7] NACK®] H]&0| 7] 7] & %k
Rl A, 371 B A Q- Alel == H A e m A= A =
T B G o] HolE AES A3 A AA 2 o R A,

AL ABZH ) AES AE3H7] Ag Al A A2 A S Fa k=
@A =

BV AL BEZY S AE oo A2 B L) NEE AE38t7] 9%
A2 A N2 B S sk WA B E3eHY,

A71 A2 A A2 G2 B0 7] Al A A 2 3 4

AbEE = AL A A2 e Sl 2 g AT A2 A A~
Aol A28 E A2 A MA 2 e Sl 2 4he] vl At

71 Z8ke] 3w i W,

A10 &oll A,
A7 AL A A
A Sl FE
AL AL A2 A S TRl A2 A
|Z38te] A7 A2 Ad MM 2 A4S T eh= U,
11 ol Lo} A,

71 A2 Qg BAl 2~ 74 o] LBT(Listen Before Talk) 32} v E] = 4}7]
A2 A A2 A S 2ol 7] 2ste] A v = .

Al12 el QLo A,
371 LBT gtetH| B = 47| 578 Aol Ao HdE-& s A4 Ay
Atol =5 E39bsh, 7] A2 Ad A2 A o] BA - Abo] ==

_>4_\1



[

[

[

WO 2017/074160 PCT/KR2016/012400
41

A7) A2 Y A A LAY S 8w AR AL Alo]=
AEC] E3tE B0 AA ALg- Aol 2 4E F o= st gle =
/\4 2l QL: H]—HHJ‘
A10 3ol lo-]}\ﬂ
A7 AN A A 2 e Sl ghol 7] A2 A A~
FAEH FH s R Y AW RS AT, 37 T A AR =
2G5 A7 Al A A 2 S o] §ste] V] %
#A L G5t W,
A 15 A0 el 9lo] A,
A7l ABZHE Y A EE st o] o] A& MBS X3t
.
ek 16] tlolE ALS Qe A A A2 SaEE T EA R B A,

(e} [e}

7 14]

37 ZEAAME,

Al MBZ Q) AES HAES 4=

7T AT MBS HE o] F-of A2 HEEZ QY AEE F357] 4
A2 A A2 g5 538,

E7T A2 AE A2 2 DY FR 7] AL A A2 7 o)

ol
N
P
ol
2
[—
:|N£
g
[o]
=
=
N

ARG E = AL A Al e S gl AT A2 A A

gl A28 A2 A AA = A Sl 2 4he vl al d ol
71z 8ho] e E = A B4 A



WO 2017/074160 PCT/KR2016/012400
1/11
51
A%L?E HE M by YOI DL/UL Tx/Rx

7 b 7 >
: PDCCHIL
: i : PDCCH/ PDCCH/ i |PDCCHI PUSCH/ :
: PDSCH1t  [PRACH ppscH | PUSCH PDSCH i | PDSCH PUCCH ;
: (BCCH): i :

e K /“--.......-.......r’..........-...«’. _______________________________ LN e .V__.‘
/’ J/ 4,,/ / ';/ //

S101 S102 S103 S104 S10 S106 S107 S108
o DL/UL ACK/NACK
e PUSCH 3! PUCCHE 0| &3t
UE CQI/PMI/A 21
[5-2]
1 RADIO FRAME, T = 307200T, = 10ms
1 SLOT, Tyt = 15360T; = 0.5ms
#0 #1 #2 #3 #18 #19
1 SUBFRAME
(a)
RADIO FRAME, T = 307200T; = 10ms

HALF FRAME, 1536007, = 5ms

!
-

A

SLOT,
Toot = 153607,

»
t

307207,
]

-t
&

SUBFRAME #0

SUBFRAM

E #2

SUBFRAME #3

|
SUBFRAME #4 |SUBFRAME #5

|
SUBFRAME #7 SUBFRAME #9

SUBFRAME #8

suBFRAME, | 4

307207, |
P/

I

4

DwPTS GP UpPTS

DwPTS GP UpPTS

(b)



WO 2017/074160

[5=3]

RB

DLAUL
Ngg x Nsc SUBCARRIERS

2/11

ONE DL/UL SLOT
.«

DL/UL

. Nopmy OFDM SYMBOLS -

Nec SUBCARRIERS

=0 | =N

DL/UL

PCT/KR2016/012400

DL/UL RB

k = Ngg Nsc -1

RESOURCE BLOCK

DL/AUL  RB

Ngymb Nsc RESOURCE ELEMENTS

RESOURCE ELEMENT (k, 1)

symb  ~ 1



WO 2017/074160

3/11

[54]
Aol CEEL
kgﬁzlihg‘ 345678 910111213
rR3| [ R R1[R3 R1
RO RO[R2 RO
R1 R1|R3 R1
RO RO[R2 RO
R1 R1[R3 R1
RO RO[R2 RO
R1 R1[R3 R1
RO RO[R2 RO
R1 R1[R3 RT
RO RO[R2 RO
R1 R1[R3 R1
RO RO[R2 RO

A

PCT/KR2016/012400
PCFICH
L] priicr
] UE12| PDCCH

g%% UE29| PDCCH
| UE32| PDCCH




WO 2017/074160
[5=5]
UL
Npre = Nrg - 1
UL

Nerg = Ngp - 2

D
\\\\
\\
\\,
\\\
\\
\\\
\
'<}. \\
E— \
K- : \
A Nprg = 2 PUCCH (m=4) \
ness = 1| PUCCH (m=2) | ¥ PUCCH (m=3)
nexs = 0| PUCCH (m=0) PUCCH (m=1)
~ Azt

PCT/KR2016/012400

4/11
MeExy e
) Slot Slot ]
PUCCH (m=1) PUCCH (m=0)
PUCCH (m=3) , PUCCH (m=2)
7 L R0
PUCCH (m=4) {

- oolE g

S Hojg




WO 2017/074160 PCT/KR2016/012400
5/11
[5=6]
60MHz
: 20MHz | ) 20MHz | 20MHz 20MHz i
4 =‘ - =]~ > >
DL BEFE Hhk) DLEZHE gh&nt A4 DL EREVIE Hidntp DL ERVE HEIC

o

CT-

= PDCCH
FPDSCH%

Ir

A—i =

A PDCCH
<~—PDSCH—4ﬁ41>

e A E I Y

f :
" A H
:0{2 nla
< <
Ly vy
(a) Single CC
[5=7]
PDCCH
| o3 BRHE YHIH 40 = DL PCC SEA BEUE v} SPEa SEUE paLl £
Iy
= S "B
A (m mim\momoWoEWE N - woEam mE NN N NENERN
50 " mlm\m m E N s s EEE ~ESEEEEBEEGBNS&
== nom m\m momow om\m » S L
Hl [ I | m\m momom m\ " E NN EN L I ] L N
n|6 " lllll\\ mEE R ER ] [ I B " EEERN
PR I RN N EEE R R RR " N oW OE N WMEOWNE N M
& "= EE RN \ /"M moeoE N RN mEEE N ENERN
1 ® N\ B B R E E® \IIIIIIIII W " E E B B E BN
_ B I B B B B A ] \ M N m mE W ON N EMN NN ENENERERN
b §
sig2 - 94
PUCCH —.,
]

‘«—M BIg %—ﬂ

—> (IF =

0




WO 2017/074160 PCT/KR2016/012400

6/11
[5=8]
BS UE
/5202
DL grant via PDCCH/EPDCCH
>
/5204
TB (or CW) via PDSCH
>
/5206
ACK/NACK via PUCCH or PUSCH
-
\j \J
[5=9]
1
LTE IN LICENSED
SPECTRUM
— s
—
I — CARRIER E>
— | AGGREGATION
DD LTE IN UNLICENSED
SPECTRUM =
%\\\ e //// p)
T 12
[5=10]
MACRO eNB

32

o] R H-2AOEE 2F



PCT/KR2016/012400

WO 2017/074160
7/11
[5=11]
AIFS
-~ AW A= 77
- P
AIFS PIFS
MNES Hlom 2EQ Chs = &
[5=12]
$302
[ > HERF Y HY |
S304
Yas
Initial
CCA
S306
ICCA T 717k (Bicca) Yes
ECAEOl BE el 7 »
(& &Y, 34us)
U (0% 59
\ 5312 HARQ xl/N [1¢) 5314 A
] U bR FLRE - Cws 2H 0| &
. [0 -1 W H Th2E = (WS g xet v ALo[e] 2t
EX W-om HEHE .
Qm)
y
$316

Extended
CCA

CCA CIH 71 7HDecea)
E0F ME0 RE HEl 7
(Ol & &Y, 34us)

BLIol eCCA 25 #¢I T
e dd FF MO[=E 9us




PCT/KR2016/012400

WO 2017/074160

8/11

[5=13]

3
(5]

_ &l
.
RO
]
ot
R
<t R
- o
by N Ol wr
A S xp
i1
i
WYHLn).
I E ke e
U RS v X o
, 2 4
E.am O oH
e
g =
w e WMM
51 % 52
N Yy
<
195}
w
R
™
<0
— %0
F=z
i
o
=)
. A A
T ™~
3
® < O <
= <O
£V &0
b
hbd



WO 2017/074160

PCT/KR2016/012400

9/11

[5=14]

SF#0 SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
LTE-L Cell
(e.g.. Pcell) rSF rSF rSF rSF rSF rSF rSF rSF rSF rSF
LTE-U Cell o
(e.9., Scell) rSF T rSF rSF rSF rSF

D LLAA DL transmission burst g
(a) LAA DL transmission burst starting with a regular subframe

SF#0 SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
LTE-L Cell
©o Pooly | TSF | fSF | rSF | vSF | «SF | SF | (SF | «SF | SF | rSF
LTE-U Cell T
(e.g. Scell rSF i » pSF|  (SF rSF rSF |pSF

LBT LAA DL transmission burst
(b) LAA DL transmission burst starting with a partial subframe
[515]
S506
CWS adjustment
S504 S508
HARQ-ACK feedback value Randomly select N out of CWS
S510
2 \ 12
$50 o~ $5

f\/

N=4 3 2 10

nt DL transmission burst

///// n+1t DL transmission burst

Reference window




WO 2017/074160 PCT/KR2016/012400
10/11
[5=16]
SF#0 SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
(:TQELF,S;'I') ISF rSF rSF rSF rSF rSF rSF rSF rSF rSF
(LeTgEUSfj:‘) rSF (SE | rSF rSF
B LLAA DL transmission burst g )
Reference window
(a) LAA DL transmission burst starting with a regular subframe
SF#0 SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
(‘éTgELPf;'l') 'SF | rSF | rSF | SF | rSF | rSF | rSF | rSF | rSF | ISF
LTE-U Cell
(e.g. Scell) rSF < rSF |pSF
LBT — h LAA DL transmission burst g
(b) LAA DL transmission burst starting with a partial subframe
[5=17]
SF#0 SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
(:TQELF,S:I'[‘) rSF rSF rSF rSF (SF (SF rSF rSF rSF rSF
LTE-U Cell
(e.9., Scell) rSF < rSF rSF rSF
B LLAA DL transmission burst g )
Reference window
(a) LAA DL transmission burst ending with a regular subframe
SF#Q SF#1 SF#2 SF#3 SF#4 SF#5 SF#6 SF#7 SF#8 SF#9
(‘éTgE";jgjl'l') 'SF | rSF | rSF | rSF | rSF | rSF | rSF | rSF | rSF | ISF
(LSTQE%S:I:‘) (SF «—i—»pSF| 1SF | rSF
LBT -

LAA DL transmission burst

(b) LAA DL transmission burst ending with a partial subframe




WO 2017/074160 PCT/KR2016/012400

11/11
[5=18]
100 200
230
120 220
77777777777777777777777777777 / Hme
140 10 | 121 ; 210
S5 | aze gy oEmoA i E
Ol E{T|0] R : !
150 | 122 ; ;
J : ) : !
LI~ E 0] o [ ame =4 slEmoA | amelmN aEmoA || L
Ex EEAN T Siei Fare we) T Gtz xue wey T EEAA
; Unlicensed Radi i 1
130 | 123 reenes ade | 223 |
! STy Ty e oy g
. | S QBT o2 e E Sy eEo]s 2e :
: H2 H0H4 95 ; Hj2 Bl W) !




INTERNATIONAL SEARCH REPORT

International application No.

PCY/KR2016/012400

A.  CLASSIFICATION OF SUBJECT MATTER

HO4W 74/08(2009.01)i, HO4W 84/12(2609.61 )i, HO4L 27/26(2006.01 )i, BO4W 74/00{2808.01)i, HO4% 72/04(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4W 74/08; HO4L 1/16; HO4L 1/18; HO4L 12/413; HO4W 72/04;

Minimum documentation searched (classification system followed by classification symbols)

HO4W 80/02; HO4W 84/12; HOAL 27/26; HO4W 74/00

Korean Utility models and applications {or Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

nnmber, idle state, first and second subframe set, priority class

data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: non-licensed band, channel access, HARQG-ACK, contention window service, random

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2012-0071144 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 1-9
INSTITUTE) 02 July 2012
See paragraphs {0038], [0041]; and claims 3, 4.
A US 2012-0300712 A1 (HAKOLA, Sarui-Jukka et al.) 29 November 2012 1-9
See paragraphs [00601-]00671; claims 1, 6; and figure 6.
A KR 10-2010-0063332 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 1-9
INSTITUTE) 11 June 2010
See paragraphs [0010]-[0011]; and claims 1-5.
A KR 10-0679320 B1 {INHA UNIVERSITY RESEARCH AND BUSINESS 1-9
FOUNDATION) 06 Fenmzuy 2007
See claims 1, 3
A MUKHERIJEE, Amitav et al., "System Architecture and Coexistence Evaluation of 1-9
Licensed-assisted Access LTE with {EEE 8G2.11", In: Comrunication Workshop
(JCUW), 2015 IEEE International Conference on, 08-12 fune 2013
See pages 2351-2353.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

Fal

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to nvolve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

07 MARCH 2017 (07.03.2017)

Date of mailing of the international search report

88 MARCH 2017 (08.03.2017)

Name and mailing address of the [SA/KR
Korean Intellectual Property Otfts
Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2016/612400

Box Ne. IL (rhservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

rr
¥
ie

his international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [:._:E Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. [:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

3. U Claimns Nos.:

because they are dependent claims and are uot drafted 1 accordance with the second and third sentences of Rule 6.4(a}.

Box No. Il Observations where usity of invention is lacking {Countinuation of item 3 of first sheet}

=4

*his International Searching Authority found multiple inventions i this international application, as follows:

The invention of group 1: claims 1 to 9 pertain to: a method for carrying out downlink transmission in a specific cell by a base
station, wherein the method comprises receiving a plurality of HARQ-ACK responses to downlink transmission of a reference
subframe of the specific cell, setting a contention window size, selecting random number N, and then carrying out downlink

tion.

transunssion; and the b
The invention of group 2: claims 10 to 16 pertain to: a channel access method for data transmission of a communication device,
wherein the method comprises comparing a priority class value for transoutting first and second subframe sets, and carrying out first

and second channel access processes; and a wireless comruunication device.

1. m As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. [:j As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:
Claims: 1-9

Remark on Protest Ei} The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee,
{:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

ij Neo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continnation of first sheet {2)) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/KR2016/812460

Us 2012-0300712 A7

KR 10-2010-0063332 A

KR 10-0679320 BT

v J44 ioNn40
29/11/2812

11/06/2010

LS

GB
GB
GB
Us

KR

S

V]

Us

s 2012-0163216

1108707 B0

2491 *eq A
24 3
£760835
10- 1124066 &
2010~
5251076 87

Al

Patent document Publication Patent farnily Publication
cited in search report date mermber date
KR 10-2012-0071144 A 02/07/2012 KR 10-1528204 81 16/06/2015

28/06/2012

12/04/2012
03/06/2010
16/10/2012

Forrn PCT/ISAZTE (patent family annex) (January 2015}




SAZIN

S A ZALR A PCT/KR2016/012400
A, EHo FI= 7| EFG AL FAPC))

HO04W 74/08(2009.01)i, HO4W 84/12(2009.01)i, HO4L 27/26(2006.01)i, HO4W 74/00(2009.01)i, HO4W 72/04(2009.01)i

B. ZFALE Eof

b A 2 EAEA S EHE /1A)
HO4W 74/08; HOAL 1/16; HOAL 1/18; HO4L 12/413; HO4AW 72/04; HO4W 80/02; HO4AW 84/12; HO4L 27/26: HO4W 74/00

FAbE 7] G iobo] Sk H 2% o9 o]

FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC
Azt ol & AAL ol el o o (e el ule] =] A 4 Aol ek %)

CKONPASS(5-31 113 A2 28) & 71909 e, A 942, HARQ-ACK, 24 %% Abel=, &, §F 4
H, A1 & A2 ABrZgHd NE, $H:H 8-
c. #FEH
7ol sel+ QeEaY 2 A FAGEFeE Al 1A Bl 379
A KR 10-2012-0071144 A (SFm A2 AFY) 2012.07.02 1-9
ek [0038], [0041]; % A5 3, 4 =,
A US 2012-0300712 A1 (SAMI-JUKKA HAKOLA &) 2012.11.29 1-9
ot [0060]-10067]1; A3 1, 6; % =¥ 6 3=,
A KR 10-2010-0063332 A (3= HdAHEA1A74) 2010.06.11 1-9
@2k [0010]-[0011]: % A7 15 7=,
A KR 10-0679320 Bl (<l&ldigtn kst gd) 2007.02.06 1-9
A7 1, 3 2=,
A AMITAV MUKHERJEE 5, “System architecture and coexistence evaluation of 1-9
licensed—assisted access LTE with IEEE 802.11°, In: Communication Workshop
(ICCW), 2015 IEEE International Conference on, 2015.06.08-12
o] x| 2351-2353, #*.

= 5 \/ - ] = - =
F7F el c(AS)l 714l = o] stk X a1 5310 B3 i 2 Fael Al s
=4 E1iH
T REREEA SR e T 2AEAQ B S A T TE FRO T F05) e
‘A7 5e el gl Ao wol AA VErEe g gy FoS MRV A dei el e csa] A <4
bkl
B EAE9YnT e 299wt 2 0Ye Y AZAD O F . i
o A HEN EE S £e T sEdadel A g A9 vy st Yr wge A
‘H‘ & AT {HOO] git‘ 7)\——E \_q
LY SN TR R e AV S B BE DB AGER FAY _ s ]
E e 52 a o Rl HE BANE eV deted dled ge Y SRR Bl A ¥ AP fale] s ol ge] e Gl
Zghets 2492 0 x3ke] Bte A AT A4S AT E 2y
“0" FF AN, LG, WA B Ve RS dFetn 9= B SRl glE Ao 2

PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
FA 2Abe] HA HE FAZAR A TEFD
2017 038 072 (07.03.2017) 2017%1 03¢ 08 (08.03.2017)
ISA/KR®] B3 9l 9854 Al
ek
) o]l A
M 5 182-42-481-8578 HehH T +82-42-481-3535

221 PCT/ISA/210 (- 91 A A1) 2015 1€



SAZD
P(?T[KJR2016/012400

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT Al1722)@)°] 772l vhet vh5- 3 &L o) f-= 45 73l gate] & FAEA A7 4 H4] oby e sls

|:| =] 3}

XJ:IL

2. |:| ;‘G:rLél
o) ATFFL FED FAXANE FAL F 91E AR 240 208 FHAA ohsle FAE L] 2} BAPY
o P e v,
3. |:| A
o] A7 FEA Tl PCTH A 6.4()¢] + HA 2 Al 1A 7o) 7ol mhet A = o] olA] ekFHvh
A371AZE dre] ddyo] Ao F4o AR AA 849 39 AE
WA A e B F Al S o) theT} o] vhe) whge] glrkar it}
AVE 2R AT AI-A9FE 54 e 2E Au e §FYa Abe) gF B4l HRQAK SHE
dels, A4 AES AjelxE Aded], W NS AuE ¥, AFa %S pass Kwe] 54 A6 8
Feg Aes Fdss P 2 /AT A Aol

A2d W AT A103-A 16382 Al 2 A2 A
AR A2 AR oLz B AR B4 X
23 AU

Zuql HEE Aear] A $He9 S e wad

dele AFe A% A A Wy W FH B )

Eln:

Yt

2 [ 57H558 @38 8784 % BE 2 A58 4782 248 5 dlon e, B /)9e Fh55E -8
2782 oh ek gl et

5. [] 299101 F7brdra el Sle /)2 ol dialgl o m e E SARAN A E S48 drE 3790 o

7
o7 g} A A % :rLgo]_% ol ] o 7t}

4. DX] #9910 712 ol oA S diab of et stk mhebA B Sl zAbn A s AR el d) 218 7] A 8 R
wo] @] Yo, A% AFYL ofelsh 2,
A7 19

SERED) [] #0919l olol 8 2 ol o) s v sohis 495k 8 F7b 4 2ok ss e o,

A [ #2900 191085 A S5 7h Ao oS i 457l 87 4] BAE
12t o) s 4] ob) et 2

[ 1ol el ka5 7h sitsl gl e

N

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 20154 1€



TAELAND

A ZF AR 3L A
0 =s0) Bak An PCT/KR2016/012400
jf;]jj%é%"” A FA SRR 24
KR 10-2012-0071144 A 2012/07/02 KR 10-1529204 Bl 2015/06/16
US 2012-0163216 Al 2012/06/28
US 2012-0300712 Al 2012/11/29 GB 1108707 DO 2011/07/06
GB 2491139 A 2012/11/28
GB 2491139 B 2014/02/19
US 8780835 B2 2014/07/15
KR 10-2010-0063332 A 2010/06/11 KR 10-1124066 Bl 2012/04/12
US 2010-0138713 Al 2010/06/03
US 8291276 B2 2012/10/16
KR 10-0679320 Bl 2007/02/06 He

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report
	Page 60 - wo-search-report

