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prises the steps of: receiving a data transmission instruction from a control node;
performing a channel sensing-related operation in at least one of channel sensing-re-

l lated operation execution sections set prior to each of a plurality of transmission op-
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(57) 8.2FA:

... Receive data transmission instruction

... Perform channel

sensing-related operation in at least one
of channel sensing-related operation
execution sections set prior to each of
plurality of transmission opportunity units
according to data transmission instruction
Transmit data in transmission
opportunity unit corresponding to specific
channel sensing-related operation
execution section when channel is in
unoccupied state in specific channel
sensing-related operation execution section
.. Start

... End

51130 ...

portunity units allowed at the transmission node, according to the data transmission
instruction; and transmitting data according to the data transmission instruction in
the transmission opportunity unit corresponding to a specific channel sensing-re-
lated operation execution section, if it is determined that a channel for transmitting
the data is in the unoccupied state in the specific channel sensing-related operation
execution section, wherein a transmission priority is assigned to each of the plurality
of transmission opportunity units, and the length of the channel sensing-related op-
eration execution section set prior to each of the plurality of transmission opportun-
ity units can be adjusted according to the transmission priority assigned to each
transmission opportunity unit.
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selection) 2. = 1} 31 §2}= CS(coordinated scheduling)¥} CB(coordinated
beamforming) .= t}d 4= 9]}, DPS+= DCS(dynamic cell selection) &2 &-2] 7] &
gob v e fdE B2 7 e, == 2 Y B4 VI E TIPS E ),
B gt Aol dAdE = kL IP T 0T 59 g0 5dd

)

PA =
2E¥ g UBR A&ahs 2 Wb, JRE H9] mEEo] A

——T

oy
N

r
N
oz M

CEERRE A A EES A G A7) AEYS B} JTIRS] 7S
TUAG ~EYo| o xR Y/ AR A
thol AL E] (diversity)©ll &l A& A& A2 =7 42 5 vt JP 5 DPS+
o wos 5 54 o weh AEE A =2E Bl st
A/ H = B4 78S @3} DPSS A5, 544 0 2 UES = Abo] 9
A 7SS muT B mERA AE WA E Aol ng AT g
A7t 5 9
A, & 2w o) A Acell)ol et 3h2 Sttt o] o] =ETF SA AH| 25
o= A A

ot oj 2

r 1 o I
e

e Sor

33 7] 5 Aol 41 Au] 28 A F5HE oNB S wrms)
Shi= A1 oul @ ek 9, 54 Aol SFF AT N 7]
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EA Aof] 24 M| A5 A 38}= eNB =2 == 52 1 E] 9]/E 9
St /g I A S E ol s}, UE) Al A3 d 3 B4 u| A&
AFsl= AE 53] MW A(serving cell)o] 2FaL o}, g 55 Alo] A)d
A/ AL 7] B Ao 4l AH] 25 A F5HE eNB <2 =9} UE
Alolo HAH AQd =& FA Wae Ay Agel/EAE S vl gk} 3GPP LTE-A
71HES] Al 2ol A UEE %7‘3 g st A g JHE V] 54
o] ¢telY L E(E)o] AV 54 wof & Ad CSI-RS(Channel State

[44]

[45]

e Jlm 1-

ol A A io}: CSI-RS(E)< o]-&3}o]
=438k 5= 9l ARkA o 7 93 mr 58 A& A WaH= CSIRS A E
ol A el & CSI-RS AU &8 A58} CSI-RS A &0 A nlghr)ar gk
CSI-RSE Y=+ A& 1 HutEalE £ 61= CSI-RS A -4 (resource
configuration), 4] B 3 & 9] @ 3 Al(offset) 2 % 7] (transmission period) 5 ©l
ola CSI-RS7F & M B QlES S48 = A HE Eﬂ ¢ -4 (subframe
configuration), CSI-RS A = T H & 74| 7F M &2 52 o v gt}

- 1-vg of| 4] PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control Format Indicator CHannel)/PHICH((Physical Hybrid automatic retransmit
request Indicator CHannel)/PDSCH(Physical Downlink Shared CHannel)<> Z}2}
DCI(Downlink Control Information)/CFI(Control Format Indicator)/s} &% =1
ACK/NACK(ACKnowlegement/Negative ACK)/3} 3} & 1 H|o|EH & U=+
ARE-FohE ARl Y F e AU eke] A ofvl st w3,
PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared
CHannel)/PRACH(Physical Random Access CHannel)+= Z+Z+ UCI(Uplink Control
Information)/’} & A dlo] B/ A2 AT E Y2 = A T30k 219 9]
g S Ad aso] HEE gt} 2 UM =, 53,
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH?®|| & %] 7|1} o] 9]
28 A Zb-F 3 A 22 219 2 & (Resource Element, RE)E- 212}
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH RE =+
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH A% o] e} a1 2 g},
o] sfoll A} A}-8-#}717] 7} PUCCH/PUSCH/PRACHE 1 %-3tthi= 1A, 7
PUSCH/PUCCH/PRACH “Joll A =& -3l A ek 21 Ao A 1/ ek =1
ol E/E A2 ANSE AFshoks A3 5 U sk on| 2 ARgE ) e
eNB”} PDCCH/PCFICH/PHICH/PDSCHE 7 & ¢tthi= -2, 7474,
PDCCH/PCFICH/PHICH/PDSCH ol A 52 Fall A 3tk =1
tolE/A AR E AEevh= At TAE on| = ALgE T

12 A SR Al "ol A ARG E = A 2}
Aolt}. £3], &= 1(a)i= 3GPP LTE/LTE-A A| Z~®l o]l 4 A}

T3-S ) 2 (frequency division duplex, FDD)-8 Z# < 72 & Ve
Zo] a1, & 1(b)i= 3GPP LTE/LTE-A A| =Bl o] A A& %] = Al 587358 2~ (time

Information Reference Signal) A

i)

v}

oh r
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[46]

[47]

[48]

[49]

[50]

division duplex, TDD)& Z & FZ5 Hebdl Aol
T 1S F %3P, 3GPP LTE/LTE-A A 2ol A AFE 5= A X ¢S
10ms(307200Ts) 2] Aol & 7FA|H, 1070 9] 53 7] 2] A B 3 2 ¢ (subframe,
SPHe s ARG A FAZH Y W 1079 HBEZH Y= 242 a7} Fold
T Ut} o 7)ol A, Tsi= A5 AIZHS YER AL, Ts=1/(2048*15kHz) &
TA R}, ZH7r o] Bz o) 1mso] do)E 7FAw 279 &FE o7 AT}
g FAZH Q) WA 20702 EFEELS 0FEH 197HA] a2 e 9= 4=
AT A7hel £3-20.5mse] dolE 7hXIh A B XY S AE38r] 9
7+e A %A ZF{FA (transmission time interval, TTDE A &) @t} Al 7F 29 &
T(FZFA g e Aga ke $hel M E e 9 He (=&

BUNE ), ER WEEGE S Q62 B g8 TrE 5

‘

FEZ 9 2~ (duplex) B0l whel th 2 A -4 (configure)d 4= )T},
o = Roo A EeFE g Ad D Abekel g A4S Fabarol] o)
TEEE A YIS 54 Fobe ol el s A A Bard Q) =

] = S 23kelh TDD Ro| A stakel = A4 2
o 0

P Bz
FFY A% Aol o8 PRI DR, 54 F3p5 ol s A
Zo A2 stFH A Bz FFF A ML le B Edn
F 12 TDD REo A, 741 2 9] W] A B 215 2] DL-UL
-/ (configuration)& ol A] &+ 7l o] T}
31
[3E1]
DL-UL Downlink-to-Uplin |Subframe number
configuration |k Switch-point o 1 12 13 14 |5 l6 |7 I8 lo

periodicity

0 Sms bDI|S (U (U |[U D |S (U [U U
1 Sms bi|Ss v (U b D |S (U [U D
2 Sms bD|S (U D D D |S (U D [D
3 10ms bDI|S |[U (U U D |[D D [D D
4 10ms bD|S (U U D D D D [D D
5 10ms bD|S (U DD D D D D D
6 Sms bi|S (U (U (U D |S (U [U D
F1oIAM, D= SHFH A B Z Y2, U= SFH A B I Y 2, S+=

E-0](special) A B 32 | )& YEFATE & o] A B3 -2 DwPTS(Downlink Pilot
TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot TimeSlot)] 37 2= &



WO 2016/190631 PCT/KR2016/005416
e DWPTS= 8 A A48 0 2 §-H 5= A7 7o, UpPTS =
YA AE RO FHEE ATkl B 2t Bo] Zae) o]

-/ (configuration)-& ol A] &+ Al o] T},

[51] *2
[3£2]

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

subframe

configura

tion

DwPTS UpPTS DwPTS UpPTS

Normal Extended Normal Extended
cyclic cyclic cyclic cyclic
prefix in  |prefix in prefix in  |prefix in
uplink uplink uplink uplink

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

1 19760-T, 20480-T,

2 21952-T, 23040-T,

3 24144-T, 25600-T,

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

5 6592-T, 4384-T; *5120-T,  [20480-T;

6 19760-T, 23040-T,

7 21952-T, 12800-T,

8 24144-T, - - -

9 13168-T, - - -

521 2% A BN Al=RGA e A8 ADLUL) £ T2 dE
el Aot} 53], &= 2:= 3GPP LTE/LTE-A A] 2~ 8l 2] Z}9] A Z(resource
grid)e] 25 b otely L EG 1719 AL A A7} )

[53] 228 xS, &3 A Sl ol A Hae OFDM(Orthogonal Frequency

L
Division Multiplexing) 4 &8 3 &3}
A} E-Z (resource block, RB)S X &)
oln|sl7] & gk} &
Y- REE S (subcarrier) 9k v 7 2] O
grid)®= FHE 5= v} o 7] A, Vif% stad &
block, RB)®] 7l|=& WEF 3L, N4> UL &

2l
B L LI prp=ae
‘} OFDM/\]EO 01 /dﬁ er7]-0

Fo M ALHE= NI E yoox = 7] 2]
M A E-2 A 5] = 2 A A (resource
Fof| A 2] 29 &S (resource

S 4o RBE] 7152 vheblch vz
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[54]

[55]

[56]

9} N2 DL A% S F 3 UL A5 e Foll 42} o) &3}, vIL2 8t d =
Z% Ul OFDM 4l 3= ] 7l WEtiW, N, & UL <5 W OFDM A &9
N5 Jepdch ve= s RBE A8 Hutsate] 745 Yebd
OFDM 4l &2 t}5 7 & 2] of] ufe} OFDM 4 &, SC-FDM(Single Carrier
Frequency Division Multiplexing) A & 592 B3 4= v}, 5t} 9] &3
33 = OFDM Al & 9] 7= A0 d ) 9 &, CP(cyclic prefix) 2] 4 o] uf}
thetetA WA E 5 vk dlE £, 1 (normal) CP2] 4 5-ofl = slv}&] &30l
771 2] OFDM “(extended) CP2] 7 -0l i= sl} 2] &50|
671 2] OFDM 4} 201 A= A o] HelE 93t slute] &&ol
70FDM A &2 FAE = MBI d S A5 o, B g o] A&
L2 7)<5=2] OFDM A &8 zh= A B X g Q] Eof It npzlrhx| o] WhA] o 7 485

<
|
i

jutad
i
o o

py
£ 2
.

Rl o

r oo ool
e

oL

-

(o)

2
FatSaE x3ket), Bk ale] 8-S oy dEE& 91§ to]E ErbEa}
22 % (reference signal) @] A5 98+ F241 5 FHkE3), 7F= 9l = (guard band)
2 A (Direct Current, DC) Ad -2 918 (null) F¥E5 92 v 4= 9l DC
e Aed FREE g v ARE Rl A H A A = PRS0 E A, OFDM 42l &
A B =& T g 3 24 of| A HEE3) 53} (carrier frequency, f0)Z
154 (mapping) ¥ T, HE5-3} 3} 4 553} (center frequency) e}l % $HT},
A RB= Al gk v 1ol Ay (el & =], 7712l ©14:8h= OFDM A & 24
Aoy, Fuh4= T o A e/l & £, 1271) 9] 4:38)= Futsalo) o
Aot Fai=, 5hte] OFDM A &3 st o] Hukgat s -4 ¥ A&
A 8 A (resource element, RE) <2 E(tone)©] &L ¢t} wfebA], 3fv}2] RB=
vrENe) e AP e g PR ALAR W A AL e a=d S5
e 2 A (k, Dol A&l aFakA AelE 4= vk k= T3 Bl ol A 04-H
Nz ENE-17EA] Sl E i Qg o) 12 AJZE | Q1o A 0B w1744
o] ¥ = gl 2ot
A AHEZ A vl A&t E A

2
)

rr 4o
rE
oby
j‘:L
il

()
do
p‘L
e
s
0%,
N

RB=

= 2] A & F-(physical resource block, PRB) *3(pair)©] 2} 3L 3t} PRB #-2
TA1SH= 2712l RBE= 54 8 PRB H & (=-2, PRB 91 9 2 (index) 2} L% $HE
zk=th VRBE A 23S A8 wdE dF9] w4 Addd Gl otk
VRB= PRB$} U3 5175 zki=t}. VRBE PRB&E 9 3= w2 o] w}a},
VRB= 2 7 2}0] Z(localized) EFQ] 2] VRB £} #-2H(distributed) EF$] 2] VRBZ

P 248 0] = 8¢ ¢ VRBE-2 PRBE Y Bl & w3 ¥ o], VRB 3 (VRB
Ao~} $hy7FPRB Ml& ol vFR Ol & ¥ T} =, npre=nyes”’F E T
2Z4eto] 2= EFgl 9] VRBE = 048 N2-15 02 HE7F Foum, yo= Ny
o|t}, upejA], A efo]= qisg w2l e o] 5hH, T L% VRB & & 2= VRB7}
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[57]

[58]

[59]

>

A WA L2 F HA £33l M, 5 PRB HE 2| PRB) {14 €}, dbdd, E41
Bl o] VRB= Q1B W& 713 PRBOI| ¥F ¥t} whebA], TUg VRB HE &
Zh= 22t Rl el VRB= A WA S5 A 3o MR vE B o
PRBe 984 o ot B Qe F &3 1704 9 A8 5 d g VRB
M & zk= 271 9] PRBE VRB 4ol e} A ghoh.

%= 32 3GPP LTE/LTE-A A| 2~ 8l of| 4] A}8-%] = &} &F5 = (downlink, DL)
MBI Q] F2E A Aol

%38 Fxshd, DL A B2 Y& Al 7 | Q1o 4] A| ] ¢4 < (control region) 2}
t) o] B < & (data region) &= T F-HTF = 38 FZ2EH, A B Al A HA
LRo A eHRoll 91X & H o 3(2+2 4)7] ¢ OFDM 4l - Al o] 2| o]
st ¥ = A o] 9 E(control region)®ll o -5t} o] &, DL A] .3 2| ] ol 5| PDCCH
%ol o] 8715 A o H (resource region)-S- PDCCH <3 & o] &} & gt
Ao g o 2. & AL§- ¥ = OFDM 4 &(&5)°] ol H-& OFDM Al 552
PDSCH(Physical Downlink Shared CHannel)7} & %] = ©] o] E] % % (data
region)®l| 3l &t} ]S, DL A B 3Z 2| ¢ oll A PDSCH # %] o] &-7}5 3¢k 2}
%4 91 PDSCH % ¢ 0|2} A gt} 3GPP LTES A AM-g-5]3i= DL Ao} Al g 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 2] Aol AL-8-% = OFDM A E-9] 7l 5=l #3t A B & 1} 21,
PHICH+= UL A %ol t 3t -5 © & HARQ(Hybrid Automatic Repeat Request)
ACK/NACK (acknowledgment/negative-acknowledgment) A & & &1},

PDCCHE &3l A &5]= Alo] FRE &% =1 Alo] 4 H.(downlink control
information, DCI)2} a1 A A 3t} DCIF= UE 3= UE 152 Y3l #AY &3 A1
A & Aol ARE E3e) o] & 5], DCI= DL & % A & (downlink shared
channel, DL-SCH)2] A% ¥ 2 2}-9] skt A W UL 3 A € (uplink shared
channel, UL-SCH) 9| & 2" I 2p¢] S AR, 5 o] 7<H 9 (paging channel,
PCH) %+¢] #lo]A AR, DL-SCH 2] A|~8 A B PDSCH Aol A 41 =
Aol HE ST 22 49 Al S (upper layer) Al o] WA A 9] 249 3+ H B UE
% el /E UEE ok A4 A= A o] W& (Transmit Control Command
Set), A% ¥ A| o] (Transmit Power Control) "§ &, VoIP(Voice over IP)2]
g4 3} (activation) A] A] A B DAI(Downlink Assignment Index) 52 3 &3t} DL
- Al ' (downlink shared channel, DL-SCH)2| & %~ 3 "} (Transmit Format) 2
A dd HH=DL 2AEY AR S-S DL IHEDL grant)& L %= &2,
UL &7 | ' (uplink shared channel, UL-SCH)¥] A& v 2 2}-9] 3hd A B =

UL 2AEY AH 5 UL ZWE(UL grant)2fal 5 Bt} & PDCCH7}
DCIi= DCI =3¢ uwpebA 1 A 7| of 57t 2w, L5 880l whe} 71 =177}
gl 5= ok §4) 3GPPLTE Al = Klol M= Ay A8 08 9l 0 2 4,

i
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steFgd 802 ¥ 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, 3, 3A 5] t} &3t o]
gelE o Qlth. DCI £ Zh7he] g 5ol 5HA|, &3 £, RB &3 (RB
allocation), MCS(modulation coding scheme), RV(redundancy version), NDI(new data
indicator), TPC(transmit power control), <=8 %1 ©] DMRS(cyclic shift demodulation
reference signal), UL ¢1 9 2=, CQI(channel quality information) 2.°J, DL &%
<19 2(DL assignment index), HARQ >~ Z A 2= A ¥, TPMI(transmitted precoding
matrix indicator), PMI(precoding matrix indicator) 7 . 5] Ao} B.7} F A}
AElEl z3to) shakd A Aol A B2 A4 UEC Al 2 &H .

[60] Autdg o7 UEe 74 ¥ 4 B (transmission mode, TM)ol| w2} 4}7]
UEN Al A% o 4= DCI =9 o] DefpxIth oA wa)], 54 A6 X o=
T3 ¥ UEE ¥l a4 += & DCL £ o] AR 4= 3l= Zlo] of e}, 7] 54
A Brol -5 U4 DCI W (E)Rke] AL8-4 4= gt}

[61] PDCCH+= 3ty B£3= B2 A5 Ao Al'd 2 A (control channel element,
CCE)= 4] A (aggregation) 4ol A Z&¥ v} CCE+= PDCCHel 41 A
Fefel] 7] 28 2 3B (coding rate) & A ¥ Y8 AMEE = = A Y
A (unit)©| o}, CCE= 72 A 8.4 13 (resource element group, REG)®l|
-3t ol & &0, kel CCE= 970 9] REGON 3% L &trhe] REG= 47 2
RE| t-&3t}. 3GPP LTE A 22851 2] 7 -, 242} 2] UES 918 PDCCH7} 914 &
T = CCE A EE A 9l8l 3t UE7F #H41 €] PDCCHE 22 ¢ < 3li= CCE
A EE PDCCH &4 33k, bk 3] &2 371 (Search Space, SS)e}aL %] & gkt
A 3k el PDCCH7F A6 5= 9= 718 #k+!& PDCCH
% X (candidate) 2} X & ¢t} UE7} 2-Y H ® (monitoring) & PDCCH - H. & 2]

&2 B4 o ' ol ¥t 3GPP LTE/LTE-A A 2~ 5o A 272l DCI

A A TS TE AV1E 7 5 o, & (dedicated) B

& & (common) B ko] AHeolfo] it AE B Ik

UE-5-% (specific) B4 & 7ko]™, Z}2z}e] 78 UES ¢ 4l

T-/d (configuration) { o}, 35 B A 31H B9l UEES A8l 7A€o} 471

Al F2He Ao sk H A # ¥l (aggregation level) T3k 24T}

[62] i3

off Hd Hd
TSN

=
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[63]

[64]

[3£3]
Search Space S Number of PDCCH
Type Aggregation Level L |Size[in CCEs] candidates M
UE-specific 1 6 6

2 12 6

4 8 2

8 16 2
Common 4 16 4

8 16 2

3hv}e] PDCCH $-3.3= CCE {4 el whe} 1,2, 4 = 871 9] CCES)
tH- ek eNBi= B4 & 3F W 2] 92l o] PDCCH F-1. 73l A 4] PDCCH
(DCHE %8k 31, UE= PDCCH (DCDE 27] 93l B4 g7k m e g e,
o714, B e Foleh F-& WE WL %= DO ER Sl ute} ) H
33t U2 ZF PDCCHY + 3 (decoding)E A 5= (attempt) 3= A& 21| g}, UE=
471 #4-2] PDCCHE EUWE H 5o, A419] PDCCHE H& 2 = Tt
71382 0. 2 UE= #4419 PDCCH7F A% 5= AA & B27] g, v
MBS vttt s DCI £ 2l 2= PDCCHE A1l el A8 A2 7Hd
PDCCHE 7% 5 67} PDCCHS] % 5.2 A5 okt o2l 582 22kl
71 Z (blind detection)(& 2}Q1 = & % (blind decoding, BD))o] 2} aL g},

eNBi= U]o|E] 93 9] 2 B3 UE &2 UE 152 91 tlo]e] 2 A%t 4 gk,
47) B0l E| o2 Eal A% = dlo|E & AL At ol el e} Wy % i,
ALzl o) B o] A &g ¢l 8l v o] E & & o] = PDSCH(Physical Downlink Shared
CHannel)7} 392 5= 21 t}. PCH(Paging channel) % DL-SCH(Downlink-shared
channel)i= PDSCHE &3l 7 %¥t}. UE:= PDCCHE S8l &5 = A GRE
238k PDSCHE &8l 755 = dlo]8 £ ¢l 5= 3l vh. PDSCHE] tl o] E] 7}
o™ UE =+ UE L5 Al A& % =4, 47] UE =+ UE 13°| o] 9 4 PDSCH
do|H & F7418kaL 5 g of 5=~ & UER = 4 B7F PDCCHON X3y of
AEH) o & 59, 54 PDCCH7} "A"2}:= RNTI(Radio Network Temporary
Identity)Z CRC(cyclic redundancy check) 7}~ %) (masking)¥| ©] 11, "B"&}+=
SAAL(e, F54 91A) D e AR AR, AE 55 Ao =, M
WAl 9 AR S o] &3] AE Y= tolE o B3 AR EA DL
ABzdele 9 A4H vk 7 ek U A4le] 74231 913 RNTI
JHE o]-&3lo] PDCCHE ¥ HE @ &tar, "A"dhi= RNTIE 7HA 3L 91= UE+=
PDCCHE #E38aL, 55413 PDCCHE| AR Z 5-8ff "B "<} "Cel| ol &) A|A[ 5=
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PDSCHE 213%Hch.

[65] UE7}F eNBE B 218 A5 o] H28 A ejA = wlo| ¥ Al=a e} vlud
H2A & FZ2 A S (reference signal, RS)7F & 2310}, #2215 2 32 eNB7}
UER 5 UE7} eNBR #1538k, eNB2F UEZF A 2 ¢ha1 915z, 71 o 58
g el ANeE onshH, s piloyol Fhary =T FEAN LTSS A
BE UEE 98 &85 = A-54(cell-specific) RS2} &4 UECN Al 285 =
-2 (demodulation) RS(DM RS) & - ¥ T}, eNB7} 54 UEE 9]¢t o35 =
tlo) Bl o 22 Qe A43l= DM RSE UE-5 4 & (UE-specific) RST} 58 &]
st = gt} 51 Ao A DM RS} CRS= 37 449 2oy & 5
gt 7hARE A EE 5 ok okRk, sk Ao A CRS$lol DM RSEF A& 5 =
35, tlolE of A e T A E A 88te] U455 = DMRSE 5X
ERogqAlRE S glong ud=A4L RS7FEER AT Eo]of 3,
ol & 591, 3GPP LTE(-A) A<= UEZF A e B8l JHE 54T o A5 517

3lo], 714 91 48 RSQ CSI-RS7F 47| UEC) Al 7 4¥ T}, CSI-RSE=

AL A7 ) A 02 ARl B W3t TF 4] ks AR ol 7]dbste], v

MBIttt HEE = CRS9F 2, o MBI or A ¥ = &%

A F7ivpok A

, o 2

[66] %= 4= 3GPP LTE/LTE-A A| 2= 8ol A A8 = 7 k9 = (uplink, UL)
AB Q] o d¥EE YErd Aol
[67] Y45 xS, UL A B 2891 Fah vl A Ajo]ef & 1}

HolH g oz -4 4 At sl B= o] 2] PUCCH(physical uplink control
channel)7} A&k =1 A o] A E(uphnk control information, UCHE Y-=7] ¢4,
A71 Aloj g ool e . &} FE3= o] 2] PUSCH(physical uplink shared
channel)7} A}-&-2} | o] H & Ur?—ﬂ 13l, UL A B9 91 9] t]o] ¥ & & ]

[68] Imﬁﬂﬁﬂ%ﬂﬁ%qummmMm$%€42ﬂ oz AYsA
HhEatEo] Alojd q o s &g et thA] wal], UL A5 dj 9 & 9] 4%
ol Y| 8hi= ka5 o] Ak A Alo] A B2l HEol ddEH ek D
S AT Aol AFGE A AL FAA = AR o EAM, Fak %%%
o A WkEw} b= f0E WA o)k 2 UEe] o3k PUCCHY: o

AMBzy oA, A BkEa Fabpo| M F2teh= Al Eoll £33 R

B %+l
S, 47 RB Aol S RBE S T 7o) £EeH 47 he 2

Flaciiin=s
gt} o] 9 o] & E = PUCCHE, PUCCHe] 3% RB 4o] &%
AANA Fuk aFEva T8 opgl, Sl g3 o] A 85X Y=

74 9-ol 3=, RB o] T3t LutEat S 7 f-ghrl.

[69] PUCCH:= T2 Alo] 4RE A=t A-8E 4= ok

[70] - SR(Scheduling Request): 3k 7 UL-SCH A}-2 2 4 3}i=t] AL&5 =
4 B.o] t}. OOK(On-Off Keying) ®4]-& ]85} HAEH ).
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[71]

[72]

[73]

[74]
[75]

- HARQ-ACK: PDCCHel| o) & -&-% 3/5+= PDSCH 9] 518 = d] o]
H 7, Z=9 =)l g &Holth. PDCCH %2 PDSCH7} A &

FAE A=A ARE ERATE G shaFE A Z =9 = gk
HARQ-ACK M| E7} A5 51, F 7 9] stH =1 =9 =) gt
HARQ-ACK 2H| E7} A 4 H U}, HARQ-ACK -§ -2 E A E| B ACK(ZHt3],
ACK), Yl A E] B. ACK(¢] 3}, NACK), DTX(Discontinuous Transmission) 5=+=
NACK/DTXE X33t} o] 7] A, HARQ-ACK ©] 2= §-©] = HARQ ACK/NACK,
ACK/NACK # &8t}

- CSI(Channel State Information): 3} 3% = =) g of] o ¢+ 3] =8 4 H (feedback
information)©] t}. MIMO(Multiple Input Multiple Output)-¥+& 3] =8} A 1 =
RI(Rank Indicator) & PMI(Precoding Matrix Indicator)E 3 g} 3T}

UE7F A Bzl A AEe 4= = 43 A Alo] 4 B (UChH ] &2 Ao
4R Aol 7H8-3 SC-FDMAS] 7l 570l o] &3ttt UCTel 718§ SC-FDMA+=
MBI oA 2 2T AES 913 SC-FDMA A =& A 9] 8hat v
SC-FDMA 4! -3 2] 1] 3} a1, SRS(Sounding Reference Signal)7}F -1+ ¥
A B le] A g-oll = A B e 9l o] npA ) SC-FDMA A &5 Al o] g} 3=
21 %= PUCCH®| 23]’ E(coherent) &0l AH&H U PUCCH:= A5 =
Aol upe} ohekgk g A gt}

3 43 LTE/LTE-A Al 2810 A PUCCH X% %} UCIS] 933 #A & v1ebilt.

¥4

oo &
0

C.
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[34]
PUCC |Modulation Number of |Usage Etc.
H scheme bits per
format subframe
1 N/A N/A (exist SR (Scheduling Request)
or absent)
la BPSK 1 ACK/NACK orSR + One codeword
ACK/NACK
1b QPSK 2 ACK/NACK orSR + Two
ACK/NACK codeword
2 QPSK 20 CQI/PMI/RI Joint coding
ACK/NACK
(extended CP)
2a QPSK+BPSK |21 CQI/PMI/RI + ACK/NACK [Normal CP
only
2b QPSK+QPSK (22 CQI/PMI/RI + ACK/NACK [Normal CP
only
3 QPSK 48 ACK/NACK orSR +
ACK/NACK orCQI/PMI/RI
+ ACK/NACK
[76] %45 323HH, PUCCH X9 1 A9 2 ACK/NACK 4 .5 7%3h= ©]

[77]
[78]

[79]

AFS-¥ ™, PUCCH 29 2 Al D2 2 CQIPMI/RI & <] Al'd el A X (channel
state information, CSD)& Y= += t] AF8-¥ 31, PUCCH X 3 A9 & =2
ACK/NACK A B.E # &5} t] A&t

A Z A% (Reference Signal; RS)

T A A 2Ee A w7l AED ], DS = )RS A A
&% 7] wi-oll AEapgol M Ao off=o] A == 3l =
Ao A Eutr F318k7] YA = Ad BEE o] &8kl Al Al S ol A

o

=
o
B}
i
>,
foy

\

mtm
)
N
=
:)é
iy
o
o?
mtm
ik
<
=
rir
ol
i)

lo
-
il
>
ofo

A1 % (Pilot Signal) H=+= #3421 % (Reference Signal) 2}l g},
Gz tHl LS ALE S ol B & Al st A -g-oll = A &4l qbElv ek 74
Qe Afol o] 22 AFsh& ool sutE A S A1 o vt
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[80]

[81]

[82]

[83]
[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

FEANZ= AT FEAz e add o F2Ae 12 79 7 vk a4
LTE Al =8l = 33 A 2T 24,

i) PUSCH ¥ PUCCHE &3l 5% A 1.9 73] E(coherent) 3 525 93+
A F=42 98 52 3241 3 (DeModulation-Reference Signal, DM-RS)

i) 71 Ao, I EY A7 & Faprol o ZFd = Ad F4E& 54671
et AL #2241 Z(Sounding Reference Signal, SRS)7} )

e, st A A s =

AW e o] 3 -rrOHE A5 324 & (Cell-specific Reference
Signal, CRS)

i) 54 @k 9 ¢ Wd-5g 324 S (UE-specific Reference Signal)

iii) PDSCH7} A& 5= 45 23| A EF Hx25 A& A5 =
(DeModulation-Reference Signal, DM-RS)

iv) 3} 71 DMRS7} A &5 = A5 22 4} Ell A 2. (Channel State Information;
CSHE A3ty &gk A I el A B 2241 & (Channel State Information-
Reference Signal, CSI-RS)

v) MBSFN(Multimedia Broadcast Single Frequency Network) F. =2 7 & %] =
Aol e L3 HEZ 525 A& HE 5= MBSEN 3241 2 (MBSFN
Reference Signal)

vi) o] X2 4 YA JRE FA =] AL H = 1A 24 Z(Positioning
Reference Signal)7} )

FA T a2 BA w34 F 7R R E S dn A AR E5S
A% mH o) RN B} tolE] BT e AE = B B0} AT AA
UEZb alet el Al AR S g5 e 4 gl 1B o] glonw,

oo o 2155 ofof shar, 54 A1 Ea|<lol] A 54 U1 o]l &
aeh7) S whol e 11 B E Al stolof fhe), w0 A o
o] bl A5 AL T Tk 710 o) Bl 1 wd w] a5 A elol
A Rl A2 mA, G g F2 S5 FAdo R Qd S45
sto] HolB & Hx = A "t o] F2A 2= dlolH 7 AF 5= G H0l
7w of of it

FL 2 E V7)o S o= volH Ed o] 3 45H| F7gtel whel 3GPP
LTE-A 591 7] 24 £ Azl i Aahe 05 ool & aado
345 upors ux_q 331 Q). AF7] Al o] A LTE A 2~ 8 0] 4 5]
UESLAE 24 GHz 4= 5 GHz 9 9] H|HE] oA g5t WekE A&
o)t

A 05w E) 0oL 7 EA e ghe] 47
WA 7pgE e 7} 52 5

E‘H SFAE B
sensing)= T8t hE A w7 AS AES 5HA F& Q’ J

> (channel
FAS

\

f
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25-38ka1 v} H A o] 9f 2 F 2 LBT (listen before talk)ehal =1,
53] & 54 =2 A% HAF ARE st A& CS(carrier sensing)
3= CCA(clear channel assessment)&Fal 74 2] gtc}, L8t CCA A3 th& 521

[93]

[94]

[95]

T2l AlE AFo] glrparl A= 2 Y H] A F-(Channel unoccupied) 2l 2} 3L
ZJJO}j 2E Agol o A A Aejetar Aol gtrt LTE Al =49
eNBY UEL: B3] o ol A o] AT AEE& Al A= LBTE 3 3l of 5},
LTE A| 2=¥1 9] eNBY UE7F 2155 A5 ol Wi-Fi & & 34l =8k
LBTE Fasto] (H4& A o7]%] golof gttt & &, Wi-Fi (el 2,
801.11ac)ol| Al CCA A X]+= H]-Wi-Fi Al %ol tjsto] -62dBm, Wi-Fi 41 %9
thale] -82dBmo. & 4 = o] 91 91, o] = STA(station)©] 1} AP(access point) =,
o & EoA], Wi-Fi o] £] 9] A% 7} -62dBm ©]d-9] A= (&= dyx)h)o =
TAEH IS Ao A] FaF 42E AES 54 &S ov gt

o & E0], f-H 2| 4 (regulation)®l] 4] = FBE(frame based equipment) 2}
LBE(load based equipment)fi-_ W ¥ = 2714 9] LBT 7| )F A g B A 2~(Channel
access) & 2H-& oAl Sl 91t} AH7] FBET B2 w27 ad da| 2ol A3 dl-S
H HAEe A5 7 = AHE Yv)skE A A - (occupancy) Al LR AT, 1
WA 10ms) 3 71 iﬂﬁ A A ZEE H A 5%l 3] E = = 7 Al ZkGdle time)©]
shitel el S A, CCARE F-f ARE Ul & 5ol 22 20us &<k
NS w53 TR JoHn) oy, 5Al == 4] T g w2
T714 25 CCAE FashaL, Al o] M| A fi-(unoccupied) B 91 3 5-ofl = Al E
&8kaL A E o] A Fr(occupied) & EI Q1 7%l =

e BAshal b 52712 CCA €37HA4] 7Ivd ot & 5= 37| FBE & 29|

ol

o2
E|
>,
o
offl
o]
0,
=
9,
o m
il
rzi

StH LBEY] A5, 54 ==& WA qel4, 5, ...,32}9 4 A4 3 17

o tht CCAE sFalataL, 7] A HA| CCA &30l A Aol ¥

o™, (13/32)q ms Aol o A AF AlZb= FREte] HolHE A5 4

7T A HA CCA S50 Aol A BHlold B4 ma= Qo= (5,
Hf*'-—) Ne(l,2,...,q}e] @b =d 7B 9 2718t e = 45l o] F CCA
GAR A A E AP 54 g CCA S50l A A o] v Al
FEfol A7) ZhE el AE g 1A oA vt 7] 7REE 9 gkl 00]
HH, W (B2 UE (user equipment))-< (13/32)q ms 4 o] 9] 2 A -H Al HE
7HAI AL HolH & AT 4 ATh % 62 471 LBE 529 oAl & Yed o],

A7) Aol A A o] R 55% H] A5 A EHl & CCA &35 A 9] 241 # = o)
A AAAE Fi= A9 o2 3pFT = T} d & E0], Wi-Fi 5 (1A,
801.11ac)oll Al CCA Al %] = non-Wi-Fi 21 & e t]&}e] -62dBm, Wi-Fi A1 &0l
thale] -82dBmo. & 4 = o] 91 91, o] = STA(station)©] 1} AP(access point) =,
o & 5o, Wi-Fi 0| 2] 2] 2157} -62dBm ©]/g2] A¥ o7 =a1%H 7H] &
AO7|A] FEF 42S AES 54 &S ov gt

iy 47 X0 o >
it _Qi_@&ﬂ'ﬂl
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[96]

[97]

[98]

[99]

$HH, 3GPP LTE-A 52 41 S-4) Al ="l o) A = CA(carrier aggregation)

710 2 HE t) Fol| A F2FSk= (0] 8}, L-cell) 3 B A 3] o) & o) 4| 528} =
A (0] 3}, U-cell)& A 3H8}aL, 7] U-celloll A += LBT 714 DL/UL A%

T8 5} = LAA(licensed assisted access) Al 2§12 a1 8Fal 1T}, 7] LAA
A2 1 LBT 28 SIS el £ 2l Wi 5] 01 %

Al 288 313 S o), ¥B. Q 3T (Back-off) & 2=, -9 3 JF&H A% A 7FA]
ECCAZ +38= 52he Aol o) o2 gle] gl Aol 44 gnl
8013 LBT & 2to] A=t o & 591, 7] 71 7174 (Regulation) 3] LBE
SA g (1) -9 542 A 950, mhekA LAA Al 28-S 913 LBT
%Z} S J—‘—“/q = ‘F /\1\

7] LAA A 2~¥1-2 LTE AliEﬁM DL ! UL 7%= & A 3sto], @ U-cell
#AQ oA DL A% == al W U-cellol] tgh 7] A =10] 3L, UL A ==& 8l
U-cell= UL A&o] 7hs gk v o= loh o], DL 4 9, DL A& ==21
[Al=0o] DL 271 & % o] F24) o] 7] wji-el] LBT &2t =8 87} CCA ©] -
Aol Aol o] v 4 el & AT B F Al F A 91 T
Al A o]l 4] DCI (downlink control information)2} $F7] DL H| o] 8 H4&

ATt WEA ULS] A9, UL A5 =29l b2 A 4 o= UL 2AEH &

T = glew VA =9l UL 27153 AAQ1 UL 5Rls 74l 8kaL o] %

1A a3 AR o] oF &l Ao A TEUL "ol H A& 38 5= v}, upebA
o] LBT 52h& &8l 54 Al gl Ade e & 84+
WA E R 7| A5 e 2R El Al ol A 9] UL &2 A A15h= UL
& FAlsHA] X3 THA UL A5& 33 = glth fAFsHA 7%= ¢] UL
& Sl 54 Al Aol ek UL A5-& A A8kl vl et whdo] &

o 4] LBT =3 A3} A do] Af7 el 2 ¥ UL A&5&

N

F

2 > o)) o)
RuA N A A

e
r)
il
k1
~J
rlo

< 2ol LBT 5222 FBE W21 & 48313 & ol &de] UL
5 LBT 5 2}(°] 3}, UL LBT) <Al & WeEbdt), & 704 PUSCHI-2
71 A= 0 2 HE] PUSCH19Y t]-§-3}= UL 518 A8 A 7 UL A%
33 UL LBTS] CCA A3l A 2 d o] A Ef(ell Ad], CCA: A4
channel busy))& FHE ¥ o] A5 A] Eol= 455 YeEbdt) 5 LAA
2EO A ko]l UL A& 3 8h7] Aalide 71 A= 2278 UL 590
oz, ghdol <>HDL UL 5 Qlo] A|Al &= UL A& Al 5ol A LBT 542 &

s} R & 4= glojof &17] W] Fol DL 4] ¢ LBT % %}o)| H]3] UL LBTY
KSR 2‘% | sto}A] &= A 7F A gk

AA A Z="lo| A vhd o] UL H 5 A8 FE-& %ol 7] f&l 71 A= o] UL
8-8Fi= Al ZF F-7k(time window)oll Tt A B & whidol A &e] a1,
2 ULLBTE 383t 7] AlgEF3F ol A UL A $-& 3 8h= Weto
F At} =99 (a)¢} (b)i= 22 ©hido] FBE 7] 4he| LBT 528 -3
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[100]

[101]

[102]
[103]

[104]

m

w2} LBE 7| Hke] LBT 5 4& 33 o, A7) Whete] oAl & vpEhd Aot}
A7) o] AA Az 2 ) UL LBT 52 2 UL A48 8148 4% UL
A% AAF GEo] molx = FH ol At 23 599 (a) E (b)2] oAl A
AR Y& el UL A AIRE77H] AA = 37 534 == 49, FBE
WAl o] 9-o = 7] x| 0] 55 A] @& UL A4 7he] S5 A7 2y e 4=

:

3L, LBE W21 9] A §-olli= o oF A5 o] AF o= el & @] UL A5&
Wl A Y I A 7 (Cancellation) 7} 7Hg 85 ol oF 21 & & AAStH 2l %=

h)
4

2.9} o] o Ex) g UL A% (ko] F5 #A7h A
AL siA2str] el & 8-S LBT 7|9 A& A
A FA A A =E (A AT, LAA A Z='holl A H422] F4)
S Ee] Alo] mE(e] A, /AT RIE dolE AE&
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A EHE A 5 Uk

[105] (D) AF A o] WE 75 & ¢4 948 Fo

[106]  (2) AF AR o] = 75 & T4 &HE o

[107] A7 4 95 AAsE Wk - A AN AR Ao =27t gAY
L= A A e e defE F vk e Alo] m27F FHQ) Ao e E
Tl T AS G s W 4 A delol g A = E AR Eva
7Hgeha, 54 A o9 A B AV Ao A5 54 AA Al E AE
“ el o] HMEE 58 e ERE ANEE ¢ vk e, ] A
e S A5 G E W A AS G A M E g e Qv

[108] olsto| M= HAl mEEo] Alo] mERNH HolH &S A A 8= Ao
NBE A8 o] F ALA o] (A]lo] 29} FEE Hmo] A E Tl E ol A
LBT &2l W& vol¥ AL 38 5 A&, A7) LBT 5ol
9. Q 3 (back-off) & 2ha ETSHA] &= 7359 oSt AR el A4
Zd-g-oll thall 7] (elel ¥ A EE g A1k W 262 Q1 LBT 54
T o= kS Al gkgio

[109] @1 X F 2ol §l= LBT (e.g., FBE-like)

[110]

[111]

[112]
[113]

[114]

[115]
[116]

o] A4 whels ol A (LBT 5 %ol 7] uhatoe]) dlo] ]
o ) 7 A% ) orol] B 4o) CCA L E SR TAIF CCA
9 A% vhglel 98 SY(CEE A% A% 5ol ubel 4]
% % g}o] CCA 2ol H CCA 523 % A o] vl 4l 4t
whglol chat elole] A% e}y
50:

it

b, [F
ol

h I

ool dia] AA Lo -4 &9 dEo] EA A, 1, > 1, >
5 A A7 w8 uhshar gk 4 S w9 kol NI

Agk o, ol o] W F A o 1 shute] Wi ol whek N7 CCA
A, k=1,2,...,N) CCA &% & A3l CCAE 33 -

(D) AE e -4 =9 dEe] 1?1 45, k=imodN

5, A mEE A 24 o] 2855 A sh= CCA &3904 CCA
T 5 A

) AL aole] A = Aol 54 4L o)tz olshl 4%, 54 CCA
S A

() AL dole] A = o]l 54 AR A5, AE AL @ A A

L= S mre] 4] S S G E W AF A5 Sl uheh CCA
SR AH D 7 vk 7H, A A @olol e CCA €52 ol d<
Gl o] CCA &5 Bt Aol =55 dAst Y s Nt 2 A4l o]
w2 AT 5= duh 37] S2te] 7 S’ 3] $4 mE= CCA
A3k A do] Wl F e R A E o A o] 7hs -, HlolH HE
AZE AR, AE el o] AR AR ol 7] @& A E e
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9ol mhE CCA &%

=7} 3huhe] UL 52l o 8
(&, 309 AF deh=E 588 455 ek
w2 $A EdE 7RG

o)
%99 ()9} (b)i= Hlol A A st 2

[117]
CCA 53 F2H& o A]

Al el 1

37l SFell 4 2] PUSCH A4 A %
ZAoltt, o, M8 d= HE @9 7F B
7Hg ettt 52 99] (a)3= UELC] 370 SF & A H A SF] 21 WA CCA &3l A
CCA A3 A o] A A, A2 ¥ A (busy) 2 FE] o] AHS 5351~
¢ a1, UE1°] 5 WA SE] 5 WA CCA &34 CCA =3 A3} A do] v 4+
FEIE, AE - fGdleE b= o o of A s F dlolE o] AES S35t
QA 2213} 3 Aot HEE 12 99] (b)i= UE27F A4 W2 37] SF = 3 WA
SFoll Al 3 WA CCA 3204 2] CCA T2He ulgo & (g A5 A )
tlo) g AZrol] Aa3k o & EA 3 5 99 (b)ell A 3= A7) UE27F &2l ol Al
529 370 9] SF 5 3 WA Sl A LBT 2ol A3 8% A3k, UEL-S #1418 A
HA SFell A 5= CCA A7 Ad A-f Aol o, FH A SFoll A 5= 2H A CCA

SRol 4 CCAZ S alahrz) UR2el dloh 415 14 0.2 918 CCA A a7k 4 Y
] ¢ A ¥l 22 UE1 2 UE29] A% S50

3L o .

A elol 22 o) e A a%

dojrpA] A Aot

(18] el A

[e RSt |
Bt 27199l BHO 2 Ao] mriz Ao AE S B
o CCA £ AXNE A4 o2 do& o Ak 7HE, shuke] Alo] Azl A
220 2% B 5o 3 CCA L E AXNES FHFAY, B 7 A%
ekt o8- 5= Alo] A2t EAeko] Al A Dol e CCA &%
| %50] CCA £ boll 1= 271491 917

AAE d#F 5= Ao} e, A7

Al ZF(defer time)©] A€ 4= it}
@. 9 3 Fx}o] 913= LBT (e Z1dl, LBES} F-4})

A w0l A4 a e ol M (LBT F 4ol 7]4la}e]) wlo]

o] ebell (% CCA.ECCA, ¥-Q 3 917]

[119]
ax
YLBT 228l 7-7+2 A A3} 51
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[122] % 10& A4 @99 ¢4 =90 wbE LBT 7719 Aol & 24 6h= 54H%
A A3 Ao & Ao =7} )] UL =29 thal 371 SFoll 4] €] PUSCH A 4
ANEE 383 A5 ekl Aot} =3 A A% Sla=o) whEl Ty pr S
s ie] el =] = A== o s i

[123]

[124]

[125]

[126]

[127]
[128]

% 109] (a)i= UE,°] 37l SF 5 3l HA| SFol| A 2] A4S Al =g v, 3l SF2
2YE T o] A A E-E & % CCA, ECCA 59 LBT 52H2 =3 3} 9]
ol A& YebdT BHA, 5 109 (b)L UEIO] 37} SF & H )
Asfstar, i HSFOWH A4S 93 LBT 54 43 81+=
lo]t). o] w], T & SFel| A 2] 4i£%’46&TLBTQOl:d H A
AT, Aololl v 3l 2}A] A7 = STt o]i= UE,©| o]7]
A5 &g Aol M Ty Aol 5 #4182 E 2H A SF)
e T AT, A7 T A SFel A A HA A
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