wo 2016/182228 A1 || NF 1 0O 00O O A

20167 11 € 17 ¢ (17.11.2016)

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) A AR 2 A 3A 7+ >
RS é
43) FAFAY é

WIPOIPCT

(10) FAFAAE
WO 2016/182228 Al

1) FASHEF-

eay)
(22)
(25)
(26)
(30)

1

(72

HO4W 72/12 (2009.01)  HO4W 72/04 (2009.01)
HO4W 72/02 (2009.01)  HO4L 5/00 (2006.01)

HO4W 56/00 (2009.01)

ZAESANE. PCT/KR2016/004288
SAESLYL: 2016 1 4 ¥ 25 Y (25.04.2016)
4949 B0
F7]: =0
SHAAR.

62/159,282 20153 54 10 2 (10.05.2015) Us

2499 AXAA F4 3 A (LG ELECTRONICS
INC.) [KR/KR]; 07336 A& Al ¥ LT o]l = 128,
Seoul (KR).

Wz} o) 3 A (LEE, Hojae); 06772 A1 -&A] A 27 %
A E 114 19,LG 1A 538 A€, Seoul (KR). ZHS
(KO, Hyunsoo); 06772 A1 &A] A 27 dAd =2 114
19, LG A& E35 41 ¥, Seoul (KR). =% (CHOL,
Kukheon); 06772 A1 £-A] A &7 4A = 11 4 19, LG
AR EFHAE, Seoul (KR). =F4 (NOH, Kwang-
seok); 06772 Al & A AT FA4YE 114 19, LG A

(74

(8D

(84)

21 53 Al ¥, Seoul (KR). &7 (KIM, Dongkyu);
06772 A& A A ZF FAYE 114 19, LG AAF 57
AE, Seoul (KR). ©1°3¥ (LEE, Sangrim); 06772 A 2
Al A Z2TF AR 112 19, LG AA 53 AlE, Seoul
(KR).

thalel: 8¢l (KIM, Yong In) 5; 05556 A £A] %3}
T SR 82, 7% KBK 53 HEAH 2, Seoul (KR).

ARSF (2] AV Y &, e BE TRF
Tl dEle B3 E 95H9): AR, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

AT (HE ZA §le ¢, 715 BE T/

AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), -2 A o} (AM, AZ, BY, KG, KZ, RU, TJ,

[Che = A%

(54) Title: METHOD FOR SUPPORTING SPORADIC HIGH-CAPACITY PACKET SERVICE AND APPARATUS THEREFOR

(54) 29 P . cf B2ko| MLA @I MH|AS XY St=

A
.

| Trailic ) | HH

=1 3=
o

=

aj
=

(57) Abstract: A method for supporting a sporadic high-capacity packet ser-

[

Pre-defined Control Information  AA

MUDE
o

TResource T b Resonren )
Pilot i Resouree |1 Jmplicie |
! %‘;ﬂg Patten l: Zane ]‘Cm?ml"%ﬁ Timmg !}MCSLM] t‘
i

BB C DD EE FF GG

vE - [ o |,
L | LN
@ QQ
hax
Resource 47

® PP

Collision
Avoidance

BB ... Resource Hopping Pattern
CC ... Pilot Pattern

DD ... Resource Zone

EE ... Control Information for MDU
FF ... Implicit Timing

GG ... MCS Level

HH .. Occurrence of Traffic

Pre-defined control information

II ... Pre-defined Implicit Timing

JJ ... Resource Selection

KK ... Power Control

LL ... Pilot Insertion

MM . Resource Hopping

NN ... Retransmission

00 ...End

PP ... Collision Avoidance

QQ ... Variable Resource Configuration
RR ... Channel Estimation
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ation and resource allocation information associated with the terminal; when
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formation; and transmitting uplink data through the selected resource.
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Al 2=l el g H]'C’H o] e o & vt o] A E ok 4 OiOtIE_ Al
2 Aol M vhare] dhdo] At @ 8 sk AT A" 4 Q)
upeh Ay, 714 & spb o] A Aol thepo] dhko] 9 g Akl o] AR A O}J—
I A RE A F SO 29 A contention Resolution Message). W8, 7] #] =&
ol Al YIES A 4437 HARQE A& Alo] ARE A3 & & AL
20 4] L2/L.3 Message), T2 &% 1 d]o]EH & 7 43t 20 A UL Data).

ZFA ] 5G A] 2= Bl o] A = Massive Connection/Low cost/Low power Service S
target & 2 22 9 71 S 7FH A © 2 A 53} Wireless Sensor Network (WSN),
Massive Machine Type Communication (MTC) & ©] 312 ] 3L ) t}. Massive MTC
18] 22 Connection Density Requirement”} 13- &1 2 gl tl] WHsf], Data Rate 2}
End-to-End (E2E) Latency Requirementi= ™| -9~ A}-7-5 THY ol &, Connection
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sl 9= &-%l(Long-term) Ao R 2N A A AR HAE Al Q=
o AL, A A Ed T A o) Hel vt V] X5 gholl -R-skaL
AT E 45 23, v gl g 2] Hl Alo] A Bl = Massive Sporadic
Packet A& Al 92 A&l AHd &8 9 JR(53], A =3 A AR+=
AAEE 93 A AEA] o] &5 = 5, A3 A AR, A & &
AR, 5 AFEAF S (Multi-User Detection, MUD)S 9] ¢F #llo] A B, kA 4] Q]
Elo]™ dH, MCS #™& AR & EE3 5= ATt 7] v g 2l El Alo] AR
FEHE 2 QR Eoll gk A A AR o]t A B Al A o2 A
zlo|t,

Q) GE-2 7] Aolx Alo] Rl E3E GAI AR Elo]™ A Rl 7]HEs}o]
AE Ao F73tE sl 7 Ak VA 5-& 2] Ao FU3HE 918
FrAEE A A A b 7HA = R EE wd T FFetal, 9 15 E
G Eo A U AL E& sste], A B9 Elo] W & Al(Timing Offset)S
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o & do f

(3) 7t k& thE whd o] AEke A dol B AS grolW oy Ak AF-E
T A G, G EA S Y-S HMelsle] AElE 218 B3 Ak
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RE°] 7} &® =1 vl o] ¥ 2} T 3 (Superposition)sto] AE T =5 At 714 =
o] & 9l G -EA 3 9 E%(ip_ G E S RS) Al HAE 7w
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AbES AT, 71 Aol A whke] A aE A dlo)E hdske] A gl r] ¢ g
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(MY GE = A B A 873 ofst= Q1eh vhbe] A3k =
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[83]

[84]

[85]
[86]

[87]

[88]

[89]
[90]

[91]

ot

2] &} Sparsity S 7| HF O & FH= T E5S =&, Al P2 2 o] Noj| thdfe] @ B 3=
(Overlapping) Factor FiH 5T ¥l mMTC wde] 53 Aol AL}, 7t

AFE A LB HE RS B A5k 9o, A 6] o upe} 2 5
Column vectorE A1 B 8] A}-&

kol
=
If N=4 and F=1.5, AF-8- A} 2] 4= K=N*F=6 2 @@ 543 I =5 C=[c,C,, ..., C

VAP 0 0 0 o0 c d —-d —c b —a* a b
K],Oq ]ll,c_ a b —b -a oo 00 0 0 o= e f —f —e
=10 0 0 27 da b —b —al’? | 0 0 00V

Le d d —c 0o 0 0 0 0 0 0 0

00 00 [ g b —h —g 00 0 o0

{00 00 ]l oo 0 0 _lc d —-d —c

“ e d —d %% o 0o o0 o0 [%T|e f —f -—e

g h —h g| b —a* o —b" 00 0 0

a,b,c,d,e f,gh are complex values.

o] FEE-E AJ 28] 3HA ol whet N3} Frh 274 ¥
o}

£l
s se] A =7t AgEeh upebd, 7 AbgAbE U Y mu i e s
She yrol, A8 B o] o3 ¥ (Modulation)S} 53] & §13 k53

AR ARG 5 T

C. Interleave Division Multiple Access (IDMA)

ik B9 81 Q1] 2] ¥ (User Specific Interleaver): $1H 2| H &2 Q3L
HH o2 Tzl o AE W FA] AE AP 2=Eo| 2] O (statically)
dA otk Al 2~ 2] 7o) Nel th o] & o) N!e] mMTC el F3] 5o
sy

SHAYE A 21,2,3,4,5,6,7, 8], -5 A2 B EH 1:3,1,7, 2,
8,6,4,5], -S54 QNHEH 2:[2,1,6,8,3,5,4,7], ..., &5 <1HZH K:
[1,7,6,3,5,8,2,4].

271 QU g = Al =8 $HA o) whe} N3k K7F 278 =, A4 | N Kol o] 3
JNej el of AIEZF A At upehr], 24 ARG ARz Qe ¥ IE A8
Stobd GRk- 54 Qe el o2 H ol A 4= 3l

D. Multiuser Superposition Transmission (MUST)

712 A o] (Power Control): U} AFEA}ZE A & Alo] 2] 78 }o] £} Hierarchical
Modulations &3 mMTC &% F A EE& 3o 54 5 vt d-54
AE e =Pl HE-54 ¥ Qe 2=p2o|t} 7] GE-54 Y
Qdl ~3= 7] X 5ro] 343l Quantized Power Level®l] T 3t Q18] 2~ Y B 2 A Al
W ARG Aol v 3h9] Al s Edshar, A-oll X (Cell-edge) AH8-Aell 32
A8 AEE &Eete], mMTC vae 27 b de gz s s

_I

AET oA mMTC & F A ES S8kl A7t 14 5= 3l

7] & 40l AL g v e] A o ¥ Al A Q1 EFo] W (Pre-defined Implicit Timing)
71l thel A gt ME B2 AR AS aqe By A7 5 7=
e v g ol A A <l Bro| W whg a1 sto], MUDZL 7Hs 8 ke Al &
WAl o 2 e A WSS At v g ol | Al AR Erol W WA
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T1EFetal TEE 15l 1EEE Y A S5 dEete, A Y
Elo] W & Al(Timing Offset)= CP o] W& Ao g}, 7| A =2 @ Z153H &
Aol 4 9] ¥ Eto] ™ 71 2] (Timing Distance)°ll 713 8Fo] 5238 8far, AL ol 7

[92]
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[94]

[95]

[96]

il TE A EES AY g9)E et
L6 A E£9 /‘ﬂ st R A A8 VS A et @ 4
Massive MTC2] 7 $-, T} ©'&o] Sporadic 3 %! H|o]H & X] ?ﬂoﬂ F2EHA|
AEst e, sphel A S5 ARkl AR = 3
alol| wha} ©hako] AFakeE] o o) A4e] £l 7FAaE 2= 9l 01} 7] x| o)
Z Ao Y3 S 9= whke] b 2bete) 7 vt e AlgrEl 3 A g QT
AR 0 2 E 7 77 vl 2] o] | EAI A QL Brol el A R =
NE 2 AL 2= 9rt o] u], AL QT WA G2
& AR Blol® oy A A -5 a1 8hA] el %%—57‘3 A &=
T AEFH A DS E FAS vk @5 A AEE AL
Hl 2] ol Ao HEE el 71 Aol o3 et e H, 7] A5 AL
O3 A2 53 4 7)ol whet Al E gl IE= 2 9] = (codeword)
gl ol 4] MUDE -3} ‘JE}
MUD H]—/\l o 01—}\1 /\é g

L
[
é“.:
i)
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N
S
-0
e
ok
X,

JYE

N

O{N

H As iAo el thE S ol om, g A &

WAl SIC B 3= PIC HH2) %‘% T3l v AFEAY] A EE R E Sl
st 37 AL Ao el W54 8 53 <19 2~ (User Specific
Superposition Index)+= 1| 2] o & = it} o] o, 7} vheb-2 A3}
X} 2 (fragmented resource) =2 2| 2 o] - sl & £, &= 590 A resource

)E AEste] A5 7 Ak VA SE E vd e FE o] MUD WA o2
?TC’H Y4 glod Sl ol NACK A1 5 & A$ehar, sl e Qo2
Aeg Al stE Al SEE& el A FE FA ST 7S MTC A 280 LTE
Al 2~El o] A M| A 3T 2 | A (Random Access Process)ol| A AF-&-%¥] = #

Al 22 AE akale gkl A VHE A & = F ]38l &-8-% o gkt
HEH o] 7] A3 A8k A (Fragmented Resource)2] WY A 8] HF2] 1}

=% 714k MA(Superposition based MA) *2] o] 232 v <12
A} Ell (Connectionless) ol A (] & ¢, RRC connected ¥ A &2 e of] A)
Ak A HolH o A& st 5 At ek, mMTC $EE-2 1] A
A 7IHE A A HlolH s S ¢ A

A2 A of(Power Control) 7| W: ©&o] AaFd 1 Mg AES /st A= Aoj=
T #H CQIHRE 7[Htow ik 2245 AT 4= 9l TH(Open Loop Power
Control).

N9 F74(Channel Estimation) 7| H: A3 I AQld A4S g U8 AR =
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| o] B] A% Resource Element (RE)2}= U} 2 RE°l A 45 71U, 22 REC]
bl 21 ol Bl 9k 1 H o] AEE 5= 9tk o714 tF AL& AL Fad RS

o

2= Bt gEs Wrlo g RS glom, 7 vt VX5 o 2 HE
S EGF A AL T SIS Skt Y A ol e 9
HAelo] FH ¥ o] ALE u), FAE = VAT A& =g 58] 13}
Eda=

T84 1
(72 1]

Y= Y1 he(xe + ) + 1

A7|A, yi= L dole] 4] 215 HEfo]al, n g WE, K= A A dde] 4,
he= kA ©Ee] A d & o v gt} x = o] e A ol g WE o], p=
e RE o] Ad 4 9§ U8 A o)t x. & piE }\1__2,_ =g A ow
A Elglom, 3td 8 WY p = -5 Al E A A E o o AlEHE

71 A Fhol| A HEE-A] o vEal Q] Successwe Interference Cancelation (SIC) T =
Parallel Interference Cancelation (PIC) W4 58 Z-&l dlo| g o 5} =)
AMEETEE E T Aok ped] Aol Lel U:Pa]r Al 29 7= §HA| 7 o,

1A =0l 271 A& Al Aol ARg Akl Al v 2] & gtthar 71g gkt o] o,

Al 2o FR T o] 27 o Fiste] S et 5 gl o] o, @i

Ak A ol 9 ot Elo] S E ] AEE EE HolH o HE Hee
stAd R o] AR st} ek A dlolH of gt 5 o] HE HE v &Y
AE AN 4 e o) H]O]H B3 & Atolol] AaTA 7 EAlSHE =,

Al 28l B o) whet ThFE = ATt ol & o], A B Y] A H o] o] E ¢
AR A 2 34 ZJQEE A 7 AR HlolH o] 3 Ho)
oF o itk R = o]y o] A o] gt Ble dF e Bt ad
E

Multi-user Detection (MUD) 7]\ th& A8} ] o] ¥ 1 5-& 9 3f slite
A Zb-F ok A& T ARG AR S A, ol B R W] fE v
& 71 & AFESH ol & E9], IDMA Q] User-specific Interleaver %2 =
Index, PDMA 3= SCMA2] H =5 Hh2] iz I = Q)= Qldl A A o
Non-Orthogonal Multiple Access (NOMA) H== MUST 2] 7= A|of Wh2] == A=
Aol @ 5ol mMTC AHEAHE 98 b AF82L T3 WA o8 ALgE
A

AL =L B EE 7R Y MUD A 5 o] %2 Maximum Likelihood (ML)
121 o] 1} Maximum joint A posteriori Probability (MAP)< &3l mMTC
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[101]

[102]

[103]

[104]
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SICE 1Mo Ji 4 o2 v BARE /b B 5 e a8 rhA =
MUD W28 7]HE o & mMTC @ ¢EZ 5 9 T3 ¥ UL Symbols& 7-%-3j] ¥
T Uk CWIC W2 H3= SIC W42 MUSTOll, MPA ®4] 2 SCMA 1=
PDMAC] 2638 5 Itk 7] 5 & PICE 7|02 Jrj g or e BPus
THAAA 85 sl &35 HAs)eE MUD B4 S 78S 2 mMTC
WER R 09 43T ARES TR A 5 ek pPIc WA S
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39 S5 slops @ et gt
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