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3ltk. ' 7]A = (BS: Base Station)' 1A =r(fixed station), Node B, eNode B(eNB), <Al FEQIE(AP:
Access Point) ¢ &ojo] o tiAlE 4 U}, T3, 'SP (terminal)'> UE(User Equipment), MS(Mobile
Station), MSS(Mobile Subscriber Station), SS(Subscriber Station), H|-AP Z~E]o]X (non-AP STA) 52| &9f
2 gAE 5 .

2 dge] ArES Adetr] A AHEEE o
}a2, 3GPP LTE += LTE-A(LTE-Advanced) ¥+ 4]

&, ge oz AjeH:
of Salx 2wEE 4 A g, o

o

HEAs A% AY B, & dwe] dAeEe] 3PP LTE % LTE-A B8 1 §% X3 t2s Alz=gdit 4
L5= Ao g AR = FSo] Fosof i},
3 12 LBT Aol it 495 et
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1. DL LBT procedure (LBT category 4)
The eNB may transmit a transmission including PDSCH on a channel on which LAA Scell(s)
transmission(s) are performed , after sensing the channel to be idle during the slot durations of a

defer duration 7),; and after the counter N is zero in step 4. The counter N is adjusted by
sensing the channel for additional slot duration(s) according to the steps below:
1) set N=N, ., where N, . is a random number uniformly distributed between 0 and

init > init
cw ;

p

2)if N >0 and the eNB chooses to decrement the counter, set N =N —1;

3) sense the channel for an additional slot duration, and if the additional slot duration is idle,

go to step 4; else, go to step 5;

4)if N =0, stop; else, go to step 2.

5) sense the channel during the slot durations of an additional defer duration T,;

6) if the channel is sensed to be idle during the slot durations of the additional defer duration

T,, go to step 2; else, go to step 5;

If an eNB has not transmitted a transmission including PDSCH on a channel on which LAA
Scell(s) transmission(s) are performed after step 4 in the procedure above, the eNB may transmit a
transmission including PDSCH on the channel, after sensing the channel to be idle at least in the
slot durations of an additional defer durationT,.

The defer duration T, consists of duration 7, =16us immediately followed by m ,consecutive
slot durations where each slot duration is 7,, =9us, and T, includes an idle slot duration T, at
start of T ;

A slot duration T;is considered to be idle if the eNB senses the channel during the slot duration,

and the power detected by the eNB for at least 4us within the slot duration is less than energy
detection threshold X, ... Otherwise, the slot duration 7, is considered to be busy.

CW oo, <CW, <CW,_, ,1s the contention window. CW, adjustment is described in sub clause

15.1.3.
CWin ,and CW,_  are chosen during step 1 of the procedure above.

m,, CW,;

min, p ?
transmission, as shown in Table 15.1.1-1.
Xrwesn adjustment is described in sub clause 15.1.4
If the eNB transmits discovery signal transmission(s) not including PDSCH when N > 0in the
procedure above, the eNB shall not decrement N during the slot duration(s) overlapping with
discovery signal transmission.
The eNB shall not continuously transmit on a channel on which the LAA Scell(s) transmission(s)
are performed, for a period exceeding 7, as given in Table 15.1.1-1.

and CW,_,, , are based on channel access priority class associated with the eNB

cot,p
For p=3and p=4 , if the absence of any other technology sharing the carrier can be

guaranteed on a long term basis (e.g. by level of regulation), T,
T =8ms .

mcot,p

cotp = 10ms , otherwise,
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Table 15.1.1-1: Channel Access Priority Class

Channel
Access ‘
Priority m, Weainp | W R allowed CW, sizes
Class (p)
1 1 3 7 2 ms {3,7}
2 1 7 15 3 ms {7,15}
3 3 15 63 | 8orlo (15,31,63}
ms
4 7 15 1023 g ?;SIO {15,31,63,127,255,511,1023}

For LAA operation in Japan, if the eNB has transmitted a transmission after N =0in step 4 of
the procedure above, the eNB may transmit the next continuous transmission, for duration of
maximum T7,=4 msec, immediately after sensing the channel for at least a sensing interval of T,

=34usec, if the power detected by the eNB during 7, is less than X, and if the total sensing

and transmission time is not more than 1000-7,__, + LTM / TJJ -T;, usec.

mcot

2. UL LBT discussion
It is recommended that LAA supports uplink LBT at the UE. The UL LBT scheme can be
different from the DL LBT scheme (e.g. by using different LBT mechanisms or parameters) for
example, since the LAA UL is based on scheduled access which affects a UE’s channel
contention opportunities. Other considerations motivating a different UL LBT scheme include,
but are not limited to, multiplexing of multiple UEs in a single subframe. The candidates for DL
and UL LBT that have been considered in the study item for the case where LAA supports both
DL and UL transmissions are listed in Section 8.3.2.2.

Ax-gg)o] 2AE"Y (self-carrier scheduling)& #8 o3 22 UL LBT ZAYdo]E I} (candidate

procedure)S 483 4 9t}

A HA A RA], AgHT BAE HAE(UL burst transmission) Ao, 25 mlo]aEZX(us) CCA(Clear
Channel Assessment) Frelo]M(duration)S g3ted, CCA FaolA &< M-S A (sensing) @ = AUrh. o
714, Aol FaE = FaolAde CCA FalolAd olstd 4=

T A o A ZA, 25us9] A FH(defer period)S HEstHA, Hol AA A%=$ F7](contention window
size)x {3, 4, 5, 6, 7} T 3HE AT F dvtk. =, UL CCAE Fste ARtelA @2 25us A 3¢
B A sk, Al A Algo] ofolE(idle) AHIQ Aoz AAsiH, A Ad=g A7]d dAFEE
Mol CCA &F(Z, contention window size * CCA slot duration)¥FE Z7}21¢1 A9 A4 (sensing)S 533
&ted N=0 (3 1¢] DL LBT Fanol®, UL AES ST 5 vk, dE 501, dhte] A &3 el (CCA

slot duration)< 9usd = 9

Self-scheduling schedulingol A st3FE = WAE(DL burst) A% ¥l2 &, vz AHJEl AZF 3 (time
gap)S T AEH I HAF HEEL burst) FAFo] 2T 5 vt A7|A, 7] AR 12 Hd] 16usE X
shst 4= gl

sH, AR A-A o] 2AZY(Cross-carrier scheduling)S YA E &z 72& UL LBT candidate
procedureE &g 4 A},

A AHA A]EA, UL burst transmission Ao, 25us® CCA duratione A olsled, CCA FdlolA T<k AES
A 4= ok, of7]A], Al o] FaEE Fele]de CCA wHlolA olstd

o
30
Ky

42

T WA o A]ZA], UL burst transmission ol X1 73+ 2 F714Ql AlE A #3318 48 4 d=d, A
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

1 el A7]= 25us olstd 4= Qlar, 919] self-scheduling@t o] F7p4Ql Ad A k& AA s 7
7‘§ A% A7) (contention window size)+ DL LBTQ] %o ALHHE A o]Fd 4 r}).

oltol =, E do] wlE H|WE oA UL e < 2(channel reservation) AZ(FEE UL ook A135)d
A FAH oz Hdrgsit),

PUSCH(Physical Uplink Shared Channel)S &3t A&H A ol AFS A ddS VA 7oz HE ey
3 ONEE ¥ Aol aHu. oA AEgHI TWEE Holk PUSCH A4S X187 938 DCI(Downlink
Control Information) E™ 0 HEX 4o sfdad 4= v}, o]z A a JdEE AT Holy A4S 9
3 ~AEY AH 2 Aol HARES XEgEhY, %%01]71] PDCCH(Physical Downlink Control Channel) %+i=
EPDCCH(Enhanced PDCCH) A& &34 Ax=E = U},

HAHS] gigellx 9o 22 AEgHa THNEE AFs7] HalA 7IA=S 3lF vwWs] g (s vws] AQd)
< AFsh7l 938 CCA(E= LBDE 3 4 ). CCA 27 AQdo] ojolEs A
W) Ul AelA P TAES PDOCH = EPDCCH B3 whol Al A48

Jud

ol e AAELS AXSE A1dE o s 27 Red AlTdct. 1A
f%}%]i IRNETF HAE == (E)PDCCHOF A3 PUSCH(Physical Uplink Shared Channel) 3
H AdF)eo]l 22 ARA(EE Age], 9 oA FdHe F9E & YHoME Ax-2AEH (Self-
scheduling) (¥ Ax-sglo] 2AFH)oleta vt 23R &S ~2AEF B d

= (E)PDCCH7F AFEE AMA(EE A, d9 )3, A¥¢Fa TRHEZF dFE= (E)PDCCHYE A
PUSCH7} AFE = AWA(EE ge], i F)o] Az tE AYAddA F35= P95 a=2-dgo] 27

@ (Cross—carrier scheduling) o2tz A3}, LAA Oﬂ/ﬂi ke 3 A~-Fgle] AAEYo] AAE A$, LAA
APA(E S0, H¥Es] A, Ao, FI¢ )9 = ] e A% ARV dEsEHe AS, =AY
A)S 3 W1y ARAEsE A, Fag )Y T E oulgol e az22-7] 9] iﬂ]%%}%
RRC(Radio Resource Control) AlZ1E®E& F3llA ddol /‘5_1 QF—, a#gk Aol gl Agoe self-
schedulings 7IRto.® 7|A=& A¥PEa 2AEHS st G2 L4FFa doly dAES
ATt
H®E ol 7|A =l ok o
Assessment) F3o] FHE A= thE
E HAE)E fg 71A=9 CCA (5, DL

TC

O ox r}m

=
-

oﬁ@“‘m

I

ofx
o

g3 ~AEY 2 dolg A
Al, 4P doly AFe] 7
CCA ¥+ DL LBT) 33} A3k

S 93 dhHe (CCA(Clear Channel
Fod= dolH 2AEdCYFHa 1A
A dlo]E A< (PUSCH A¥5)S 93 ¢

T(o]s}, UE)2] CCA (5, UL CCA T+ UL LBT) s3lo] F7I2 2449 % A,

o714, & WHo] A&HE (B o (CA +3-2 HHE g F&EstE ot 74 Al2'l#e] P48 11
He 4 k. dE B, gol-ol(Wi-Fi) A2¥le LTE (o]3}, LAA) AlzdEas g 54 F4 =s=(dE
0], LAA Al2=Hle] eNBo| tl-&3he= A2 EJAE(AP))S] 2AE-H ] o diojE] &S FdstH &7] wiE
o, AEo] Q3 w==(d5 59, LAA A|2=E2] UEo| th-5-3F= H]-AP 2H|o]A(STA)) = 4 CCA +=3S F3
AdE HHstn 2 T4 AZE ARE vpdas] dio ol A4S a8 4 vk S, LA AxEd M e
FA38lEl ~AZ% (centralized scheduler) (<& £9°], eNB)ol| 93 2AEH L Ao o&ir EES] 4
FE A HEo] 7hseirt. o9k o] LAASE Wi-Fi A% Aolo] Fdxdo] & w2 o] *}Olaoi Qs A

& Ad Aol dg FALES FASITE ofElE & Ak, =, LAA UE7F A A= vlolHE dE3sh7] AsiA
i LAA eNB9| DL LBT(Z, 33 IHE dF 529 DL LBT)SF LAA UES] UL LBT(Z, PUSCH, SRS 59 dA¥
279 UL LBT)7F 2% 275 7] wiol, 3+ Mol CCATS Fals)r nws] Mg doly dAES F33 & 9l
= Wi-Fi AP E= STAC] Hls|A B Ad Af S&ES 7HE 4 U, olelg Bt "E sdstaxt U
o3k CCA 2 1A =e] FFdHa IHE AFS 9% CCA F3rth= gl tasist 4= .

olal, UEo <&k CCA =82 UL LBT(Listen before Talk) ¥+ UL CCAz} Astc). Wb, 71x]=e 9k CCA
8] DL LBT H+= DL CCAz} i},

}\
<5

o2

oA AZ-2AEY AR REg Ars-dleo] 2AEY AA R=dd wE UL LBT 3o, e
435 (Z, UL LBTE T3l Mg ofolE HHIE g UEZ} Azl PUSCH A% Efelyo] 23] LS A}
g = JEE 7] flslA, UL AE ok A3 (channel reservation signal)e] T4 2 o|& dfsh= wet

o

512 2 9wy dye wg} FF A'd(co-channel) “gollA LAA A|2=83} Wi-Fi Al2=Elo] wjx]¥ F44-& oA
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=
qhob thRe] EES 918 AdE A oy ZAEde] 22 AExYY e HEE(burst) ol XA A5l
| 22 A dolA tEsh(multiplexing) FoloF &ttt vl EE9] teshe=, A& &
o] EEo] A2 td& 3t 198 AF&3k= MU-MIMO(Multiple User-Multiple Input Multiple Output), T}
9] IEE°] M= by F34 AYS A8 FDM(Frequency Division Multiplexing) 9] ®]o & o]Fof
A 5 dAT oo ARHAE Fa T EEQ AR g2 At A9S AMEsHE TDM(Time Division
Multiplexing), ©9 UEE9 A ZE tE Z= YL A3l CDM(Code Division Multiplexing) & AF&g 4=
T 9la, 7 A, ARE A, FIg A, 2E A F ol 2o E tsdste HAE A48T & 9l

N
X
H
2

o
:Olz"
—
-
[>

S UL LBTE S3sl=d, ozt A$o Mz g2 gdHs Ao

AH Alde] & 4 Q. dE ‘é T lolA vER= ukek o], 5GHz HIWE A
= Ao]p} o]ﬁo H]LH-47 ]U 1§
T U, odE Eof, IE1 & UEZQ}L 2 UE3 E+ UE4E QAT Wi-Fi &
% o1, H]= LAA eNB7} 7+ UL burst W] MBI o)A A=z
7§%E}C UE3S ¥ UE4= UE1 2 UE29 T2 AlH Ald Aol A
T oA, 3, UERY CCA 438 g Sol Zagh A 9%=% 7] (Contention Window Size, CWS)7}F
L QAL Ertth 2A1EY EE7F b8 7% JJornE, %#4 UEE©] Agk vjws A g4 o] fAst
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B EE2 A2 02 AJd Ad Afo A3 F= k. o= ajds Q@A sdda A%
CA (%, DL LBT) %5 LAA eNB7F @502 F83le A g2/, B¢ EE o Az =7
Ho (e MAFoR) Ay A digk CCA (&, UL LBN)E 3T o] 2457 wiolr,

714, L LBTE &3l Ade] ofo]
o] ofue}, LAA eNBoll oJ3fiA] ~AEHE AlH
gk AFE FAs7] 9g wete] et

Eoubgol A dAe wEW, UL LBTE BslA e Ao AdFs ddo] UL AF(HdE &9, PUSCH,
PUCCH(Physical Uplink Control Channel), PRACH(Physical Random Access Channel), SRS(Sounding Reference

s A

A ol

}\
I3
o1

mlrl
o:
=
ro,
o M
(o
HU

A% B sfrlebE, T %A UL A
UL 858 Faseh s, ool 40

i ofy

ok to
FS(—L o2

Signal) & sk o]/l AF) W7k UL olek 25 E HAESE 5 Jdvh. 71A = 9 DL LBT¢h= th=27], &5
o] thubo] 9]k ofof ATl HAEL ko] CCA 52 S8 dgs 57 1 Hﬁfoﬂ(—‘—, olH wre] oo A
o] HAFog A o wo] Qg AErt vxl Aem AHT 4 gler ) HFHor (L tFsts W
TE drt.

E 2 UYHX ® 5 £ Yol HEH= LAA AHAA JlEd $H DL-UL HAE FRES AAFHo=
YehdY,

= 2 WA = 59 Z-& DL-UL burst +% oA @842 UL LBTE 337 $I3iA D}%i} ] UL CCA(E=&=
UL LBT) 438 7+ A4S = vk, o S0}, DL burstolA UL burst® WA EHE Alole ol =3l of

sk UL CCAx=, DL burst #&o] &1t Fof vz 8d 4 vk, %=, DL burstell gk "F 2 AE flo],
ol d MEZYANAN HdEd UL dF Foll= 2gd AA0lA UL CCAS 3T = vk, E=3F CCA7F +3 ==
AIZE FH(E, CCA A (gap)) o] A= MBZ Y e, &3 <192, E ID(eE &, C-RNTD, A ID Tl
webA sk MAgE s v

%20 AE UL WAE o] Z17he] UL AEEeele] uhA e OFDN A
TIHS, CCA gap)o® AAs= oAE vebdch. %3k, DL W2E°] U5 OFDM A X

(partial) PFA® AMEXA(S, DL HEEA UL HV\EE A= AExg Aol DL-UL 2= A3 &7
CCA gape] X3t < QUtt.

15
=

mlo
ke
%t
o
rir
>
)
e
=
[o
(@)
(@]
=
i
-
o
o

M= UL M2E o] Zhzke] UL ABE=xedle] A A OFDM A=s E3ske= AIRE 73S CCAE 3k
(S, CCA gap) o2 A= dA S dEhdn.

4ol M= UL W2E Wie] 3 HA UL MEZHge] 3 HA OFDM =& Edshs Al 73 (CAE 38
TRH(S, CCA gap) 0.2 AAdt= drE yehdith,

-+

e M

T 5oAE HE(partial) AEIZHAS F3sE DL HAENA UL BM2AET A1Ze7] Ao A7 -7k CCA
gap®] ¥3E 1, UL HZ=E U9 Zhzhe] Mrx#qlel Qleje] OFDM A& FH(dE £, UL M=ETZL AlZ; A
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]
[0057]

[0058]

SIHS31 10-2017-0093371

HomBEl N (N=1, 2, 3, ...) 7|9 ABxg o] sidsls Al7F do|7t Ay AAS ¥dheb= OFDM A8 T
)& (CA gapo & A= oINS YERdT

6o ¥ wgol Hgus 54X e UL ok A5 e B CCA FAel WAL G 9] 99

[

T 69 Ake]l mHo A= LLA AW el UEL, UE2, UE3, UE47 EA8ta, UE27F UL AE o<k A& (s L
1oF AM3)E AEses AL drdez Jeddg, © 69 ddte] 9% Two|M= UE27F DL-UL =913 =3
o UL CCAZ St ALE Yehula, sty 922 wroixE UE27F UL burst WA (& S0, & 39
AAlef e CCA gape]l AAHE 4-9) Bad 4o UL CCAE Fd3t= BF-E vEbdnt.

eNBE= UE1, UE2, UE3, UE4E 3&}}e] UL subframedl A UL "olHE HAE3ed: ~ASHsE HRE (E)PDCHE
BalA EENAl AAE & A}, sid UEES 5 v|dd Ade digh 0}01—%(id1e) oARZ #slr] 9EiA
CCA &2h& 3% 4 Q. 7|4, Z @] vdHs] Ad(S, LAA A9 3o maba] 22 Ar=yd
oA 71Xzl osiA 2AEHE EF dEE F 53 dE(dE £, UE2)o] tE dHE(dE £, UEL,
UE3, UE4)Xt} WA s vjHs xfdo] olo]Eel Hoz FEst 4= gir}, ofwl whto] US| xfdo] olo]E<l
AoR Fdste A, g we] vjHE Ao Hfol AFsta vE dFo] 7hsd Zolgtuk AT
ATt
= 69 dAlelA UE 2= 7]A=r0] (E)PDCCHE &3l A A3 ~AIE™ ARol| wE UL dlelee] dF AH7A
A Ade e AHE A, 2 FH A5 gdd 2@ wmsEo] g AdeA HAES AFEHH EI=
)37 f8lA, UL o AsE AES = ). o7|A, UL < Ase 5854 &2 (Unspecified) EE <
olo] oo AMEd 4= U},

oj71M, T o] u

=

)

E 499 dof JeE dEse AE §&A HY, v UEE(AdE E°], UE1, UES,
UE4)¢] CCA B4 J&e &= & vk, =, o EEL CCA F3dA] YA 74E(Energy Detection) W&ol u}
g oWl g Aolla] Yol AlF e G4l o UR (e Al A& ) 7F AAY AAIA o]l g Adol
o

H[ A (busy) Q! Aoz ddstnz, HEH= AE7F B27F AdEshs o of AaQlA] oy 1 9o Awlx]
7

= o
wobA] ekal Ado] wixQl AeR fdd £k gl olHjk AS, vE dEES 22 MREZAY el L
)

gEsh(dE &, MU-MINO, FDM 5) AES Fdstes: 7AFo=Z5H AAE e F9da soets, UL
CCA(EE UL LBD) ] A Ade] Xl o= ghdate] UL dEo] hofabx] XapAl 2 F= Slvh. o9f e,
54 d2e] (5AHA &) dof 23] dFor Qe UL ARz UL v53t 3 Ad &8 o5

o] ZA vtopd <+ Qv

B

upeha, B wtgoM = olgd EAlE s ZAsy] Sl LAA &S 913 UL g olef AE7F g LAA T

A FE S Hasgske et taA Albgttt. o]& A, A= oE UE7F AFste UL ooF Asrt &

2 A (correlation) S 7HAEH st Al 7Hbste] UL olF 2sE AT § rh. dE Eo], ZC

(Zadoff-Chu) Al@zoll 7IRkele] UL of|F A& E AAE 4 o}, Z2C AldaE €3 A/ ZE(cyclic shift)® W
2 9

i E
AE 7o 09] correlations 7FAE&E, H o] L o<k ATE Y AL )T}

ER, B o0g At UL Aol 2AFYNE U UL AY oloF AEE A%se Adol, nE Wt At
3 FEREA S 44T F ek o714, B ok A5 Adshs A9e, Fog A9, Az A9,
WAL, ;e A o S EE E oldel 2gor 548 5 Atk 59, A9 UL 452 FY5he
UBEol EAsHE Aol ofwl UES) UL AW AoF AEe Aol B B LHE (AR WS @
L 7}7he) UBZE UL AY ellok AEE Ashs Aol UBEFtl AR thesl 443 4 ek

By FAAQA AJAERZA, UL HolH z\;q]za 231101] ¥ 35 += PUSCH A< PRB(Physical Resource Block) I
9 7]§_§ Ad ook AE A 2D A 9 (dA 1), 2 LAA H‘jo“*e] o] 352 v Aoz g 4
o AFE AL D AFsE W (A 2)9 EH?%HH olslell A A e,

AEE Avstr] 9 =voln

=
A 1o wEW, UL dHolg 2AEY FRo|A] PUSCH7I e = PRB Ao & ook AsE A

ﬂl

=
o,

I

e
o,

of

sk 4 9l

71N =& self-scheduling® @& F#3+= EEA UL grantS A337] Y3k (E)PDCCH (zz]ar whef gt
PDSCHe} $HA)E HE3t7] 984 DL LBT 54 3 4 Qth. UL grant AHE 7|RFo =2 @015 st o]
o] UEEo] & AB Xy Ao FDM BEE MU-MIMO 71HE 7|vte w2 ths3E 4 Ar}. o] 4%, UIEEL H]

)
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

SIHS31 10-2017-0093371

s Ad delA CA BAE T3l AR (S, olols FEHiYS WA gl HHe AQdS tE A4 AF =
ZE(dE B9, U2 LAA eNB, U& UE, Wi-Fi AP, Wi-Fi STA $)olA #W7x &7 A4S, & 44 A
& w0l WA T A delA AFE AEsE As BASFEE s17] SsiA) AA /\]iEﬁJ NG (E
E°], 20MHz)ol AH A (over) UL dof ATE AFS Bart o,

T 79 <A ]*1 HI®E 2d ArellA o] PUSCH Aol AA i Fel AW (SF, ¢4 ¥4) = = A4
o] A= FHe AS dAAHSR YERITE. o8 Al Z47be] UES] PUSCH d&& 93 AU (5, PRB)S &3
gozH, 'rllH: G (elE E°], 1 MHz) & PSD(Power Spectral Density) #< Hoi=z & 4= glar, 7k X9
W JfA (regulation) & FHESE $ gith, B dWhgoa s o]9k e dolg Y T wbHe dAs fH o) o
Al BolEE= Rog THA gt

T 82 I oA 14 mE F FolAe A doF AE AAs wsg wieks AWEy] 93 =dolt),
5, & 82 7 ddo] Fug =HR ASE A E9Ql ﬁii W3k3l=  [FFT(Inverse Fast Fourier
Transform)& 337 dell, AE doF A5 AlF27t g =e Fi7 Y AX(dE E°], RE e FiF
I(subcarrier))E oA|A o2 Ve

doF Ms AlA~E A doF ASE AFstE @do] ojw ZAFo Al UL grantE §3 AAl ¥ PUSCH

& 9181 2YHE PRB Pol hFR F Avh w7014 m%ol shube] we] o LAA PUSCH Al FPe Fo
5 A A9 Basiol 3 S Sl L PSUIS Heole) Selse (el st 255
A e o)

[e)

A Aol sl = shut o] el PRBE EFRH) Al dEE ¢ A olHd Hle] S9a
Bl dA Alag eFom 24 s o] gfal(regulation) o] &7AFH(S, A 1i%ﬂ e ol AAH
AE Az 997t ddsolof h& wEAA & A

L 7oA ZAEkE HRel o] oWl UECl Al PUSCHO AE< £ Z82H T PRBY B3I F
g 2 el A, sl UES] Ad ook Asrt AEEES & 4 vk, FAHoR, E1S UElS 918 PUSCH7}
diE= Fae AL AolA UL A oAeF 2S5 E HWET 4 Aal, UVE2E UE2E 98 PUSCHZ &3 s+ F3
A el UL A eloF AEE A5 4 glar, UE3S UE3S 918 PUSCHZE &= T3k 2k AollA] 1L
AN ook A5 2 AEe 5= vk, ol whel, UE1, UE2, UE3e] zbzhe ApAle] PUSCHE #A4d Fub 24 A
A EE UL CCAE F&3taL CCA A2 (5, Ad HAF A, = A ofols e I)E &+ AUrt.

2
oM Ad dof s Alds vy weks distr] f =
S

T 9v & Iy dA] 20 mE FI s A Holt},

% 9% ZF o] IFFTE Fdsty] Ao, Y dof A% AlfxT) iR Fag A AAE dAHez

I2Rll=

T 102 dge] mE v UL A def Algo] Al FElelAS YERE EHolt),

oAl 20 wWEWH, UL doly 2=AEH AHoe SYHoZ (s FasA) 779 UEY d<¢F AE7)F v-g =+

T Aol He UEEZre A= t2A A4dd 5 vk, olE A 717+ UEY «ek Als7t wsg e e

T35 AL (oA S E9], RE(Resource Element) = AHEAE])S AAS= AT F2o] B9 EEX &+
i ZHA 3 g o oF AETF Fukg Sl Wy

2 5 Ao 041%— %Oi, 9ol A shife] Ao X UAHT S g
2 Qo , 1A Ao A= Cell ID9 UE ID TE C-RNTIS 28 ARE 7|Hlo R Fagy Fo] QZA)
(offset) #& @.%8}0:1 %‘Xéf‘a FAo 2 g Fi4 2o W34 2

% 99] ofAJo A9t o], wi 8 7o) IFFT ERIE(S, RE Ex ABAEe]) nirh A oof 25 Ald2 s v
gt IFFTE 33 4= STk, o8k 4%, &= 1004 Yeld= vle} o] AIZE FHoll A shibe] OFDM(EE SC-
FDMA) 412 Ul whEd el Aze] Fejm ook 2157 Y= 5 vk, o2 FFT L& IFFT 54< o] &8},
el SC-FDMA(Single Carrier-Frequency Division Multiple Access) A& (H+ 3y OFDM A &) oA
WAl A% FHE AT A dof ASE Falste, Aok s (CA £X (A& 591, ¢F 9us °lsh) &
¢k el Ao A ofF-E 9 ddS & 5= A

ol

b7k, ¥Eel UL LBICER: UL CCAE S84 A A/E s (5, AW ool & o¥8 washs) 1o 3
A} SC-FDMA Al E- (XX OFDM A1)l ZAA(boundary)”} obd % drtt. & 10914 Y= vie} o], UL
LBT(E+= UL CCA)7F 55 = Al bt s FE4A(fractional) SC-FDMA A &S AT % ).

g, AY co NEE A% W] ohd UE wwEe] (AR FAsH: o AP AW ofolE T ]
A oig wesh 7Y e A Bt (0 SRS o], dus olste] Ao])elr] Wi, Aujd dusE
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

ZIHSd 10-2017-0093371

ZIeer stuel Ad ook Az el A Azte] Aeod 4 gl

do] w2 ULol A 3] AZol A7 Aol (Ts)+= Ts=1/(15000%2048)=2F 0.00325us ©]t}. 18]ar 3}t
SC-FDMA A &-9] A|7F Aol ¢k 71.3us o], dbe] SC-FDMA 4129 Aol doly Ao sdas Azt
191 66.7us(=2048sample)™®} CP(Cyclic Prefix)ol 3id3l= Azt ZAo] 4.7us(=144sample) o2 FAFH o]

o

Yo N lo rfm

o}

Urgel w2 shute] SC-FDMA AEUlel Hrle] vkEe A5yl 4G AlbE 7K dEE 5 glen®
3lute] SC-FDMA AlEo A CP FiE& Al¢fgt dloly AEe] A7k Aol 66.7us(=2048sample) = 8702 14 whE
HE e RS AT v S E 10004 Bolek Agke AlRE 3te] &7 W E L P Hgb A sk
o] SC-FDMA A&EE o] F Uth. 7|4 & 10 dArjdlAe] Aet T2 wHEE= s AlzE ke Zol=
256+Ts=8.3375us = TAE L, A AZF F-7Fo] 87l WHEE o] 66.7us o D3t skt HolH 4| Heole] T
el EE = Avk. vk (PE sk shubel SC-FDMA Al=s AT 4 AT

F7b4om, shvbe] SC-FDNA A% el @ Ao WS FrH(elE Sol, )€ Relshfel webd Fug FolA
AY elof A7} WPEE HE RE (EE Andleel)t 248 & Atk dlE Hof A 200 PH % 9o
o o) o) WAL FUE w.ﬂ SC-FDUA Aol A elstgiehd, ) s7he] RE(EE AnAjee]) 12 v}
o AY oF AAsE o (s£5 ABAZe)E 0 (zero) @e FFslok A7t Fol A s7le] w4
QA ooF Ast Y wr.

ke

ol
o
lﬂ

o A= CCAE Fdlsks @919 (A& £9f, CCA £F &9 9us)9F 1 tellA Ald AdS HolE 4dus
oF Fa||of st AS 7S, skl Ald ook AT HE A7 HolE 8.3375us (=256sample)® <]
T Atk a2y B el vt o]o] AgtEE AL olya, A WHo R g o AlE HE A7

UFom, ouA HE WA om (CAS Tk & gl ool disiA At

UL granto] ola]d ~AEDE S-S PUSCH A4S Faal7] Sl nws] Adabel CCAGS,
& 5 9tk o] W, wel UL LBT 48 A3 o1 wlws Adel idle @ 4%, w2 AEL AH3] A4 e
52 dY BRelA S2E PUSCH A4 PRB AN A4 & 9l

714, of| wie] (CA 78 EF UHE GRS U@ AW e A

A oAE F8), 1 #a8E Y g A FelolA 2

A R A ghelA AT F e, o2 FeAeR Jehw obee e

544 1

Detected Energy = Z RTotal_Received _ 2 CRi

%, CCA Frelold 5o CCAE sk wde], the WEEe] o Aes A& F5, AFE e wisd

ooF Azl st Fa A vEE AL idle AR #W]) AR IUA FE AAG (AF B,

Xien)SF W1 E 0] 3ef3kA) o5& = gl olel whek, J1AFel A thEstd EES AL ARE A
B Al ook A% Aol A= d@e WA @obr UL A&(S, PUSCH, PUCCH, PRACH, SRS & 3hit ol

o Aol dse mwa & ok

FrAHom, ANAFe] g (EPDCCH AFE& TalA st UL subframes] 2AEPE ALY AR(AE

Bol, & 73 o] ztzhe] UEelAl PUSCH A$-& Sl3) 28 A AN 4u)g /vez, e Ad

A% N3 AT ¢ Ak Z, Al GaA 4 el 2AFL PUSH Al 1D (2lEZe)

PRB 1A A, i ool ofef s A%S A% PRBE AAhe o 4T 5 v

olatol Nz UL thEstE Adar] A% Ad dlot A5 AdxE AAshs Bt dald Ag@rh. A oo
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

ZIHSd 10-2017-0093371

Nzl AfzEA A& uheh Lol 20 AAAT B8d 5 Qo olstl At Bl TAHOR A oo} 4
S5 A% ANs Y gt geia 2y,

A dof AmeA ZCAALE 7o R Apde] Al o] B UEse] ov AaAAY g AAXRE 7=

$4 718 A2~ (base sequence)®] 1 WEE udlal dkar, ui ofle] 48H2] 29 Feo] AHol=E 4 9y,

20 AA 29 7138 AJd2 OF HEd u 3, 2% 58 A" (fu(n) 2 Ald2 AIZE A" (£ wheba
A7 e 26 7lxste AAE = JY. Aq7|A, nE £F HZEolA, mode EZEZ(modulo) HS YERA
=

oje} &g, ¥ whgoq A oo AT aF T AE fu(n) & Y EFd(disabled)E 5 Ak F, A

AN
g Aok ATE M BAEE ATENA fuln)=0 o2 Aod 5 vk, =3 AHd dof Az A& Ao
%

HOR fy(n)e 4 3& 7INeR whef A=o] O 59 dE AAdod f27F b

rlo
By
N
N

g = 9t A7A (i) FEADA| A=A A 7] (pseudo-random sequence generator)
u

s
& 7lvte s AFa7 A

7
(Z c(8ng +1i)- zi) mod 30
i=0

o, Al AZE | £ = ol 8] 4 T 5l 7] %5

_1 v
By
i)
>
%0,
o

784 4

PUSCH _ pjcell
s = N;p " mod 30

784 5

PUSCH _
S5 0

cell ) ) PUSCH ]
47 5ot 4l NS = geA% A elth, ot 4 2 selA) Sss = Seba) gela £, o slFeh

Aot}

oo wl, Y deF ATE 3 AP OF THLS A-EH(cell-specific) o AAZFQ A A~ OF T
S AEAUYCE7] 8 4), e Al doF AsdAE AEs O T3S B5% B FYA &S F
<

(7] 584 5). elsh @ol A elek Al

_13_



(interference randomization) E¥E= A oo A TN LFHA ZS 4 7] W&o dd 7L goldA
SIHAE A 4k Algoa 875 s EA4T 4 ).

[0092] olo Z=rFH oz, $8kA 29 7o y|E APAa 2F WME gt AAAYE, wol e 7R AJEA 2E Y9
4o 712 ANF2E F9 on s dldste 718 AR WS vel wEkA, Al def AEE s AExs
A 78 AEarE 2AE 4 Qo AdE 5o, AY oo A5 AFEAE r, (09 FHE AHHH, &

u B ov ol weEbA AlEa7E AAE ¢ qdvk. o714, SC-FDMA A& (HE+= OFDM Al=)vith A= o& u, v #S

093]  FAAom, Ads H4A 6 7] olgel PRB AlGel tlgshs ARs Aol sAE Ao, A7kl Ads
TF 92 R ARk EAT F 94w, B oagel wE Ay ok Asel dadE 34 1™ Aas
59 483 4 Atk 3, PRB %ol TEel (B SYdom) B4 w44 A9 532 48
itk olol el PUSCH A9 8% el 93& FA @3 ok A9 B o Aol WA gon
2, B $47] F8E golsta usl @ 5 ek,

0094] %, AAx IF u e V1R ARs WE v 340 @ EE 288 gl Sol, X% o8] 44

[0095] olstell iz HA&dt A Bl V1Zste] dof AE Az el tid AL el AEe] dalA Arset
@ 7
[0096] oof Als AFlz Tw = ) AR w9l Sg AZE g Gof] ola)A), ofde] 34 6ol 7]zt 4o
4+ 9
754 6

[0097] u,v

RS
[0098] s8] gl A] Mse = sjite] N Zolo] el Bukisle] Aol Th.
RS __ RB REB
[0099] N WA Aol Mse = MNse™ o =ojqs pn zhe PUSCH d&o] &9s PRBO] 7jolm, Nsc = 5
1}2] RB(Resource Block)ol X3gtE &= Hubgulo]l 74=(dE 59, 12)2 T2 4 Ad}
0100) s olelas MSE = WNRS - NEF/K] 2 zoyxa, New = gama sw qeze) s o) A

o Sl@star, K b Sbe] SC-FDNA A e wbRAel Ak rve] Aol sigach Lo ls floor ane
opmata, Al qug g4y ge Aol Aoy, o714, K& 89 e 1A 4% QAW (£ 9 BE),
olo] AFEE AL o),

D0 A At AeS AT AAn sm ol 249 u o= ohdls] 844 7 % 83} o] ARY &
e 4 8 47 T WA A A,

> <
o)
o
N
=

_14_



[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SIMS3 10-2017-0093371
84 7

(a) PUSCH
rReserv (m . Ms}zs + n) — u v (k) xREmdex =hn
0 otherwise

m=0,1
where n=0,.,No*NP -1
k=0,.,M> -1

84 8

7 (k) nmod8=0

RS _
MResery (m Myt n) B 0 otherwise

m=10,1
where n=0,..,NZ *N::B -1
k=0,.,M> -1

.PUSCH
52812 7o) x| XREindex o zre PUSCH 7} @hdh®l RES] Qe g vehdnh, =1 RE Qe dA A2 o)
HEE 7VFo R At

Fakal 7 9 goA] A o ¢k A5 WAEEE SC-FDMA AlE(EE OFDM AE)e] AE7F 290 A9 m=0, 1
91 Z

7hd 4 QAR SC-FDMA Al E (%% OFDM A E)9 757k 27F obd Af-oles m @2 A8 o
T AE HAA SC-FDMA HE F(dE 59, DE 1HAA 0, 1, 2, ... H-1 &S Yepdch. gkeF SC-FDMA
(== OFDM A &) 9] 7H47t 19 A$- 7153 n=09 5= 9

Uhsr o=, SC-FDMA A= (<= OFDM A&) S1El2 [ol] ddsh= shvke] SC-FDMA A (%= OFDM A&) WolA <=

# AZE Co) gre 584 0 % £84 109 wet A4 5 Aok
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SIMS3 10-2017-0093371
84 10

1y = (nQms + 1 (n,,1))mod12

cell

o714, eloF MF i SC-FDMA AlE (i OFDM Al%)mith A= oh (S(Cyclic Shift) ghe  THCs (ns, D) o

Lq.a_/q xg 3 2= O]l ]’ nz'%“ (ns:l)}‘f o

5 gl bebel 4ot 110 mebd AEvith AYE gom Agsel, A
SC-FDNA A1%-(HEi= OFDM AlE)with A-E54 8 AZE gk A 4 ok, @3k SC-FDMA A% vl A-54
S8 AZE 2 A4S SCFNA ARE WolAE 2AR g2 ASF S Ak dsk 22 39 #4109}
Lle] A% Qe e mesA gAY 149 o A8E 5 Ak,

514 11

n(n,l) = c(8NI% -1, +8l+i)-2'

q71A, Nsymb T sl AgE A &2 SC-FMA AE(EE OFDM AlE) ] Aot g, oJA-dd Al
del-3

ZE(Gold) Aldzd o3 Aeod 4 gleow, 7zt 74 :L_Eﬂ?j]‘cq

>~
)

Z~(pseudo-random sequence) c(i)E Z

Aol Comie =B o] z7\gto] olslA 21sE L, ohdle] e 2L eAl-ud Ads AAIE B

cell

sl AAE F ol v, b = NET e e sl ¢ n. el el 28 AA2 e (714,
n=0,1,..., Mp-1)& e =akalo)] o9& Qoldr},

244 12

c(n)
x,(n+3])
X,(n+31)

(x,(n+N,)+x,(n+ N.))mod2
(x, (71+3)+x,(m))mod2
(x,(1+3)+ X, (n+2) + x, (n+1)+ x, (1) Jmod2

o714, Ne=16000]™, A HA m-Al#=E x,(0)=1, x,(n)=0, n=1,2,..., 3002 %73 (initialize)®t. & ¥
A m-Al@ =Y 273 A7) AJEA 29 A R(application)d Y&t S ztE e kAo &) FA HTh

84 13

Cinit =Z;— %, (i) 2"

(1)
TDMRS = 3] A% Addel olsl FolAx wf AZE shevee] wekA obdle) % 20 WA Fold



=

.

10-2017-009337 1

5

=

=

o

i
=)

10

(1)

TIDARS

o] TU3 gto= AAE SC-FDMA A& with M= t}

N

SU
pul

5

A
e}

cyclicShift

o] 7] SC-FDMA 4% wit} iz SC-FDMA 4l¥o]

[0116]
[0117]

= ) B o am = % oM ~ AF N
0 TO %, KH
= ™ B TR = - I Ak o ! &ﬂrL X
oo S e a H o MR ol
e O R M w B oo o 3
<o < <= do T -
AMnﬁlmmmﬂA\m = A o o iy
= o EE _E __1ma 17r M ﬂ_wu OE
Tr=52 3 Mo RES TEY 7
BEitwe Bowge ZXE W
%0 .Wa‘maoﬂ o X DS ﬂ_W]m,x
R < . 8 B T o il
e o = N el R B RO =
S8R H % g P =
,UlL m m =K M o ‘W_ﬂ_ \EE o - MM
S & " oy — o= RO
Z o)) = N Ko = A o X
Beg=zpmrw X w gy N A s
M o8 x % o’ & ol o
AN A = T o™ B oW o
i NP o T2 N o !
$P%xg I © Ehx Pwmy T
g B oK = w O ~ Lo B
B B .
gy Em < o Mmooy -
Rt X A~
E — = T o N s ™
5~ g R <! ) MR 4 3
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