w0 20197031921 A1 | 00000 OO

12) EF P HZ 3o FHE gAE=LE
19) A A A 2 A) 2+ @ 7) 7 <
ZA AR Eég IWWWWWWWWMMWWWWMWMMWWWW
,;9/? 10) A F AN

@3) %A 3N —
2019929 14 9 (14022019 \Wipo | PCT WO 2019/031921 A1
(51) FAESE7F: (71) €499: dA="A F434A (LG ELECTRONICS
HO4W 72/12 (2009.01) HO4L 1/18 (2006.01) INC.) [KR/KR]; 07336 A &A] G5 EZTF o 2 & 128,
HO4L 5/00 (2006.01) Seoul (KR).
21) FAEYHNE: PCT/KR2018/009187  (72) &% }: ub33: (PARK, Changhwan); 06772 A& A] 4]
- ZT FAYE 114 191G A A 535 AE, Seoul (KR).
=0] o]. o] o] 5
22) ZAEAL: 2018 1 8 4 10 < (10.08.2018) 21451 (SHIN, Seokmin). 06772 A 4] A % 7- %) o
25) E94]: oo 2 114 191G A} 53] A, Seoul (KR). $+F7] (AHN,
. Joonkui); 06772 A2 A] A 2T FAWZ 114 19 LG
3z .
26) F/Al: 5ol AR B3 AH, Seoul (KR). ¥4 & (YANG, Suckehel);
(30) $FAAAH: 06772 A &N A 2T FANE 114 19LG AR EF A
62/543,928 2017 @ 8 & 10 ¥ (10.08.2017) US H, Seoul (KR). &< Al (HWANG, Seunggye); 06772 4|
62/586,208 2017 ' 11 9 15 ¢ (15.11.2017) US SN AT FANE 114 19 LG AA E3 Al E, Seoul
62/591,137 2017 W 11 € 27 ¢ (27.11.2017) US (KR).
[} o]
e sos b 14 o S 9 919 150 5, Vone 1o, 0555 1
2018- o 5 (3004.2018) Al 9 29 7 2 82,75 KBKS 3 W EAM 21, Seoul

10-2018-0053607 2018 1 54 10 € (10.05.2018) KR (KR)
10-2018-0056995 2018 1 54 18 & (18.05.2018) KR ’
B A= (=9 ZAZF e 7tsd RE SR/ =

Y Ad 9 HsE 93}9d): AE, AG, AL, AM, AO, AT,

(54) Title: METHOD AND DEVICE FOR WIRELESS SIGNAL TRANSMISSION OR RECEPTION IN WIRELESS COMMUNI-
CATION SYSTEM

(54) 2P o] BA: T FA AL A A AT 4] T Bl A

1103 (or 2 to 4) OFDM symbols indicated by ST
TTI {e.g., subframe, slot) ! J

B

[n-band
UL duration DL duration
Starting portion (e.g., at least a part of 1 OFDM symbol)
)
Guard-band
Stand-alone

Time gap

(57) Abstract: The present invention relates to a wireless communication system and, specifically, to a method comprising the steps
of: repeatedly transmitting a PUSCH; and repeatedly receiving the PDSCH in a DL duration immediately following after repeated
transmission of the PDSCH, wherein when a terminal operates in an in-band mode, each PDSCH is received from an OFDM symbol
subsequent to a k-th OFDM symbol in each corresponding time unit within the DL duration (k>1), and in the case where the terminal
operates in a guard-band mode or a stand-alone mode, signal reception is skipped at a starting portion of the DL duration when the
PDSCH is repeatedly received.
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Uplink-downlin |Downlink-to-Uplin |Subframe number

k configuration |k Switch point o It 12 13 14 |5 l6 |7 |8 |9

periodicity

0 Sms b (S |[U U (U D (S |U (U |U

1 Sms bD|S [ W D D |S |U |[U D

2 Sms b |S [u b D D |S |U D |D

3 10ms b |S v w W D |[D |[D D |D

4 10ms b|S v w D D |[D D D D

5 10ms b|S v b D D |ID D D D

6 Sms b (S |[U U (U D (S |U U |[D
gﬂﬁpga@%aﬁazﬂﬂgu%@%%a1Ezﬂ@%sg

27| A (special) A B2 8| Q2 YEFATE 2342 A B38| ¢)-& DwPTS(Downlink

Pilot TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot TimeSlot)Z i o ael sy
DWPTS:= Whibol A o] 7] 4 ¥h4), 57]3} = A 3] AL&H v,
UpPTSE= 714 Zol A o] A #43 vake] 4@9= A% 5718 %3t o
ARGETH RS 7Rhe g o) sHa Y A1 ALololl st A Ao e d &
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el AURHRE)E F344 AL 1049 A E £ Ao2
A E e} e, B o] o & A= AL otk 2} 1] = Al A
7+ 7k o] @ A= A 2 A (Resource Element, RE) & A & H T}, 5}1}2] RB= 12x7
REE S X33t} ot g A &30 28% RB9 75> NDL+= ol &5 4 A%
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OFDM 4l 0] Ao A o] &= Ale] el &l F Tt & OFDM =&
PDSCH(physical downlink shared chancel)7} 2 %] = t] o] ¥ & & ol 8l &5},
tlol Bl G o] 7] A @9l= RBO| U LTE ol A AF8-5 = 33k A A o
A9 €] o] = PCFICH(physical control format indicator channel), PDCCH(physical
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downlink control channel), PHICH(physical hybrid ARQ indicator channel) G2
ettt PCFICH = A B2 e o) o] 2 M A OFDM A &l A 715
MBS el A Ao} Ad el HFel A8 = OFDM A & 9] 7] 5ol #3t
AR E YE PHICHT 434 A A4l o)t 5% o] a2 HARQ
ACK/NACK (acknowledgment/negative-acknowledgment) A & & 1} &1} PDCCHE
=3 4% = Alo] A X = DCI(downlink control information)2}al ] 2 ¥ T},
DCIi= &Y A = sty o 2AlEd AR L= oo i 152 A%
Abeke A1 A4 A # A o] ™ ® (Transmit Power Control Command) & 3 )3t}

PDCCHE %3] 7 4% = Alo] A X.E DCI(Downlink Control Information)z} 3l
3t} DCI ¥ % (format)2 A& 28 0= 9 0,3,3A, 4, stFH A 8§ o= ¥l
1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C 59| ¥ o] A e¥ o] Qlt}. DCI E ol ufe}
A0 e 5, 4w Aol A4, 7 4w B v 4 o] dakain

o & 50}, DCI LA & 5o whe} & & 2 L(hopping flag), RB
3+ (assignment), MCS(modulation coding scheme), RV(redundancy version),
NDI(new data indicator), TPC(transmit power control), HARQ Z Z A2~ H & |
PMI(precoding matrix indicator) 2 ¢! (confirmation) 52 R.& A8 2 o=
sEgtghet, wheb A, DCI ol whe} DCT E ol A e = A o] A K 9]
Ko] = (size)7F SHEFAITh B3, ¢) 2] 2] DCI XML T %5 ol el Ao] A
A&l AHEE 5= ot ol & 59, DCI ¥ 0/1AF DCI £ 0 E3= DCT
1& Y2t AR HY, o] &8 F 871 E =(flag field)oll &8 -&-E T}

PDCCH+= DL-SCH(downlink shared channel)®] % 29 2 2} &,
UL-SCH(uplink shared channel)el] o $+ 2} & A B PCH(paging channel)©]]
sk H o] A A X, DL-SCH 2] A ~Hl A E(system information), PDSCH “J-¢l| A
XJ/‘Q @!ﬂ 7(45:.9_1:1-‘1/]_71—0 /\]—H ﬁ ;(}011}] ] /]]}OJ SLD]—XJE
Aeolo] et 15 ol A ZE ekl Tk M E A= Alo] " #, VolP(voice over
IP)°] 24 Sl(activation) & HHETH Alo] 49 Well A H422 PDCCH7} A4
T U @2 5220l PDCCHE XY E ® & 5= vt PDCCH= &FL} 1=

T A&H CCE(Consecutlve control channel element)2] %] % (aggregation)

”01] Al A& Eh CCE= 4 A g o] A efoll whet 47 &8 (coding rate) <]
PDCCHE A 3317] 918 A8 3= =219 5 2helol o). CCBi= B4
REG(resource element group)®ll o -&-3+t}. PDCCHS] = ¥ 7}-8-$ PDCCH2]
H] E == CCE®] 772} CCE°ll &8l Al &3 = 58 Ako] o] ¥ ¥hA o) whe}
AR 7| A 5 @il Al 42 DIl w2k PDCCH X315 27431l
CRC(cyclic redundancy check)& A o] 74 H.ol -7}t c}. CRCE= PDCCHE| A F-A)
L= ARS8 50 uhel §- 2 A(RNTI(radio network temporary identifier) &
A2 k27 foh PDCCHYE 54 @t s A% slojw, s dhke] 7
2 H 2o, C-RNTI (cell-RNTI) 7F CRCe]l wp2~%] H )}, o} o &, PDCCH7}
o] A X E 23 Ao)A, #lo] A A A] 2] A}(ol|, P-RNTI(paging-RNTI)) 7}
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CRCe)l 727 ¥tk PDCCH7F Al 28] AR (Wt} 74 4 02 F 48t
SIB(system information block))ell #3F A o] W A ~E] A1 A8 2p (4,
SI-RNTI(system information RNTI))7} CRCll n}2~7] ® o}, vhikol diy 3 <
i ALl tig SHESL, WY HE SHE X A5 A8
RA-RNTI(random access-RNTI)7} CRCel| v} 2~7] H T},

PDCCH+= DCI(Downlink Control Information)= €2 2l WA X & W} =31, DCI&=
shube] vt = vt IS A A 2 2 o E Ao A RE E3sich
Aut4 0 5 =9l PDCCH7} et A HZH ¢ el A A= 5 vt
2}y7} o] PDCCH+= 3F4 ©]/42] CCE(Control Channel Element)E ©]-8-3l 71 4-%] a1,
737} o] CCE+= 9A| E 2] 47l A1 @ Aof] tf -3-3kc}. 47l A1 2 4 += REG(Resource
Element Group)Z #| & ®1 T}, 47l 2] QPSK A &-0| gt REG] v &}, 7=
2zl S 28 A4 REGY X84 A ko, o] 2 Q13| 521 OFDM
A& ol A REGY] F 7l 7= -5 (cell-specific) 2= A Z 2] FA)| of o
upel Dok REG (5, 1w 99 wisg, 2 152 479 A e A E
¥3he & ks 1 Ao 1Y (PCFICH % PHICH)o] &= A& ¥t} =5, REGE
Ao ool 713 2pd @9 & AFE- T 47] 9] PDCCH X9 o] 3% 26 Y=
uhe} o] A ¥},

[322]

PDCCH format Number of CCEs Number of REGs |Number of PDCCH
(n) bits

0 1 9 72

1 2 8 144
2 4 36 288
3 5 72 576

CCEEL dd&Ad oz Moyl v AR o] A} &E 1, 3y T2 A8 943}
317] Y8, n CCEs& A ¥ =& 28= PDCCH= ng] M| =9} 5 U3 8
CCE°l A7k A1 24 4= 9lt}. &4 PDCCHY] A4S 98] AL-8% = CCE2
N A 27dol wpet 712 =0l o8l A Hrt. ol & £, PDCCH7}F £-&
stk A A d(dll, 71 A=l 7M7ke) B 2 dEs e A A, s
CCEE L T3 4 ot 2, Y A d (o], A A Ao 7M7h)& 2=
whko] A9 X8 28 A E (robustness) S 97 98 871 9] CCE7} AF&E 4=
AT W PDCCHS] vh¢] o] A ol 5ty 2449 4 gt

LTE®l 5= & whete 2b7ho] vhibg 913 PDCCH7F 9113 5= 2l = A g+
A E 2] CCE YA & A 2l 8hi= Aot} whibo] x-212] PDCCHE 28 4= 9=
Al skl M E 2] CCE Y A= H A F{F(Search Space, SS) 2.2 XA = 4= g1},
LTEON A, A M & 7+-& 2424 o] PDCCH 9ol whe} o} & Alo] 25 zhi=t} =

u
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[54]
[55]

[56]

— —
wn
O o0

—
N
p—

— —

N [N

[\ o
e e e d e e

9
UE-5 "4 (UE-specific) ¥ ¥ -&(common) 4] FIto] HE2 Aot} UE-54
A & ZH(UE-Specific Search Space, USS)2 7 vhibS- ¢Jaf /4 o=
AAE a1, &5 A FZHCommon Search Space, CSS)2] W9+ 25 @dol 7|

AdH A UE-5H4 2 5 A4 37+ 502 dhibo] s e 3l €9 4= o)

Aae] 22 g s 7 A S, 5 SRS e A IRt A L CCE

AX7F S 7§ = CCEZF $17] wj<toll, 50 X1 A B2 2] 9] o] A

A & 7 e BE whidol Al PDCCHE A48 CCE AHY &S 3HA] &8t =

AT Y& g BE27lo] tpe B I ¢ o o]o]d 75 A S H AT e

A3t UE-54 A k2] Al2F x|l @57 &3 A|d27F 485
n

T3 FE L UESA A4 T Abo] 2 Lhehulel.

[323]
PDCCH format |Number of CCEs [Number of candidates |Number of candidates
(n) in common search in dedicated search
space space
0 1 - 6
1 2 - 6
2 4 4 2
8 2
Ee}91 = v] 79 (Blind Decoding, BD)&] 3= 3] =0l Wk A4t 1312 Z-4] &}oll
7] e, S Aol H BE DO ERS FA ) DA ES @ Tu X izt
] g 7

QukH o 2, UE-54 A4 24 el A ede 343 T3 03} 1AZ 443t
= B Apo| 22 FhA 1 WA A o] Ee

(

]_

K

2
N
>
Hd
2
o
%
i
o
i

=
METE (F5) AEARZ CRCE AR Ed o2y 7i-d & gl
Ag o
sl
7<= W = (Transmission Mode. TM)
@ AW E 1.3 7 A5 QEEUZEZ R 9 A%
@ IEEE 2: AL Tho]H A E

® &= 3 A)-F 2 g3k vs s}

@ AEHRE 4 H-F3x IS5
® 1 F = 5 15 AR A MIMO
@ AL = 6 -T2 P Ze)ay
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[64]
[65]

[72]
[73]
[74]
[75]

[76]

[77]
[78]

10

@ IHFE 7. dURMHY Y E(XE 5) AS
@ A5 8 o] F Hojo] AFEETL Q) i BA- oY FEEET
EE8) ASE
AEFEZ= 9 H 8712 dlojo] AF(EE 7~14) = GU-Qte Y X E(XE
7EE8) AL
DCI ¥}
® £ 0: PUSCH A% (3T )& AT A T E
® L 11 T IESE PDSCH A% (EEE L2 A & 93 Al &9
® L 1A: 9 IEL = PDSCH (B E BE)E 913 A9 o] FHE
Al1d
® = 1B: -1 9-FZ T & o] -&3= PDSCH (2= 6)5 A%
THE Y &
¥ [C: PDSCH (o, dlo] H/B 2 EANE A28 G HH)E 9]k -
THES A T
® ¥ 1D: t5-AFE A MIMOE ©]£3}:= PDSCH (F.E 5 ¢33t S E
A &
@ X 2: #H-F E MIMO 5 2}2] PDSCH (.= HE A g 24 e
@ LY 2A: 7)-F X MIMO & 22| PDSCH (5.5 3)E 9% x}% oh o

iy

3" 3/3A: PUCCH % PUSCHE ¢ 3fl 2-H| E/1-H| E 9} 9] =74 415 %

e FEEZ ANE=

5 53 LTE(-A)Ol A AR 3= A3 d g B 9o 725 oA g
555 Fashd, A ZH 95000 F 719 0.5ms RG0SR FAH
X% (Normal) <=3+ 21 X](Cyclic Prefix, CP)2] Ao] & 7143 u], 2 £3-& 7719
AE(502) 2 A H v Shuhe] AlE-S &}l SC-FDMA Al &l o] -§-H T} 214
&5 (Resource Block, RB)(503)% T3}~ & S| A 127]| 9] kg3, 12 a1 A ZF
GGl A gt &R dF == A T F o)t} LTE(-A)] 43+ =
Ausze Qe F23= A A dolE 9504 Ao o ¢(505) 22 FE T
tloly & 2 e AFy = 24, 7 T oy E F418 k) 9
ALE-5 = B4 A S 9] v s PUSCH(Physical Uplink Shared Channel)S-
EFg Ao A AFH A A A, dE 5o 4 R RTE
stk = g FA R, 8 A A 5ol th3l = ACK/NACK, A s =1

AEahzd A 3= B4 A& o8k

PUCCH(Physical Uplink Control Channel) 3 &-gtt}, AR2-w 3 2] & (Sounding
Reference Signal, SRS)= &hv}o] A B Z g Qo A A|ZE 5 /el A 7} npx] 2o
A 8h= SC-FDMA A &5 5-8ho] ASH v} 5 Uk Bz qle wpx
SC-FDMA & A %51z o] 2] ©whibe] SRSE 2 G35~ 9 X|/A| F o)) wh) -¥%-0]
7hs 3tk SRS A A A2 A ElE VA = oll Al St ARE Y, A
Al (e, RRC Aol o afl DA | ABze Q) 7]/ 2 Ao whe} 7] 4 o7

!
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[79]

[86]

[87]

[88]

11

ASEH AL 71 A= @A ol whe} v] 7] 4 02 HE T

$HH, x}F A o] RAT(Radio Access Technology)©ll A &= H] o] E] A& g o|HA] &
Z 43} 517] she] A17]-2HH] (self-contained) Al B XX @ 1 o] a1 ¥ Al Ik &
6= A}7]-¢h8] A Bz Q) o] -2 E o Al gt} L 60l A HlE ¢ 9 DL Al o]
39S Ve A, ZAA 2 UL Al 498 YebdTh A7l 992
DL tlo] 8 AEE 98] AF&E 5% a1, UL Hlo]E AFE f8] AFgE %
ATt g A By Yol A DL A3 UL Aol &Aooz sz
A B3z el A DL dlo| B & Hulal, UL ACK/NACKY: W& = Q1T
ApA o 2 HlolE ZE o 2] A Alel "ol B A -dE7kA] A= Akl =7
Hol HE o]y o A #loldAE HA3 T Aok

T 7hs gk A7) -] A B Q) BFY] o] o 2, A o]k Thg- 9] 4714
AMBzE 9 Bds 18 7 Aok A S AR A E U H A

-DL Ao} 7%+ DL "] & -3t + GP(Guard Period) + UL #| o] -3+

-DL Ao} -3k + DL "o & -3+

-DL Ao} 7%k + GP + UL ®]°] ¥ -7k + UL Alo] -7¢

-DL Ao} 7%k + GP + UL H] o] ¥ -7+

DL Ao} F-7Fel| A = PDFICH, PHICH, PDCCH7} A 42 <= 9131, DL H] o] E]
kol A= PDSCH7F A2 4= v}, UL #| o] -3koll A= PUCCH7} A4 4=
A3L, UL g o] §] -7kl A= PUSCH7} A %2 4= At} GP= 7| A 5 2} ©hido]
SA BEA Al RER AZshis B4 im 72 BEA F4l BER
A esh= HAg ol A AL S AlF-gke), A B2 Q) o A DL A ULZE
A3 e = Al H 9] Y45 OFDM A 0] GPE A= 4= )

3GPP NR Al =8l 3H7 ol A 1= shuho] ehdol A W3ty &= &9 Al ho
OFDM R 24|, o & 5o Futsu} A5 0] A(SCS) 2 o] <) 7]4+3s OFDM
A E(0S) t-{H(duration)©] ol stA A4 E 5= drh. o] upef, FL g 759
AR T8 AIE A (e, SF, &3 5 TTD(H 2/, TU(Time Unit) 2
Fahel (Ao Alh F-1ko] ¥etE A B3t Aol s Al dAE 4 ) o 7] A,
Al H O OFDM Al H SC-FDMA Al H O 57 FlLa 2= o)

= =, = 3o =2 T AT,

572 3GPPNRO Aol ZH < 25 o Al $tc}. LTE/LTE-A2] 4 Z <
TZ9F ol (5 2 FZ), 3GPP NRO A dhvfel FA41 24 9)-& 107) 9
B sxgeog FAREY ZF B I AL 1ms2] do] & 7FA ) del
MBI QS st o) £3-& E3sh &3 o= SCSl| whet bzl
3GPP NR- 15KHz, 30KHz, 60KHz, 120KHz, 240KHz 2] SCSE A ¢l 3t} o] 7] A,
432 & 69 TTIO) 23k},

3 4+= SCSoll whet &3 H Al A, 2 £330 et AR Z Y
H &30 Nprt defAl = A S o Al gttt
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[89]

[90]

[91]

[92]
[93]

[94]
[95]

[96]
[97]

[98]

[99]

12

[¥£4]

SCS (15%27u) &3 WAl = 2 HWERe] (HEZHS] HEE
7N 7N 7N

15KHz (u=0) 14 10 1

30KHz (u=1) 14 20 2

60KHz (u=2) 14 40 4

120KHz (u=3) 14 80 8

240KHz (u=4) 14 160 16

©] 5}, NB-IoT(Narrow Band - Internet of Things)®l] th&ll A gtc}. H o] 4, 3GPP
LTE Z 0l 714k NB-IoTol] &l 4% o5 A o}Ur o] 5t9] 412 3GPP

NR ¥ 5o = FU3HA 248€ 5= At} o] & e, 7 7|E FAHAEL HAE 9
219 4= 2 rk(el, LTE th&->NR the], A B 522 <] >éi)
NB-IoT:= ¢l = 7= ul =, ~El = d 2o A 71X &8 B8 x50y, 2

B Hg =93 Q erAWOl ER sy

() Q1= 2= LTE Y W AHY 5 L2 NB-IoTel &3t}

() 7h=-l= R LTES] RS 3tk o5 2884, NB-IoT 7 9] o] <=
LTES] 7}Hg2te] RbEatol] ¥ =5 7471 A vl x| € o},

() £HIE-AE B2 GSM 9 o] &3 7l 2] o] & NB-loTl| &9 &t

NB-IoT @& %7] 571315 9l 100kHz &9 = OM(anchor) el &
EAlsh, Q= B 7= ol A of A Tl el o] o] T4 F9k= 100kHz 22
Zll 2~ ¥ (channel raster) =5 ] +7.5kHz | W o ¢ % &l oF gt} B3t LTE PRBE &
7k Hl 67 PRB= NB-IoTOl| 335 A &=t} whebA] BA sleloj &= 574
PRBel 9k 91 X2t = ¢}

%8S LTE T & 10MHz°ﬂ*1 Q- = o7 Ao o] wjR|E of A ghr}

% 8% %34, DC(Direct Current) -HkEv= Qg g 2~ of] 9 %] 3t} <1
PRBE {19 =4 3} 7HA -2 180kHz0) TL 2 PRB 18] 4 4, 9, 14, 19, 30, 35, 40,
45+ XH” H ~H 2578 22.5kHO T4 F371 1A ghok f-AFeHAl, LTE
o] & Z 20MHzol A <Y 7] 7)) gl o] & A 33k PRB/] A Tk Ald
# 2~ B 238 42 5kHzel 91 X8, LTE ™ ¢ & 3MHz, SMHz, 15MHzl A 237
) o] &2 23}t PRB & 4 ‘Zr«ﬂr'r*‘ Ad fﬂ*HETH +7.5kHzoll 91 4] &t

Zte e w o] A9 o9 Z |0MHz9} 20MHzol 4] LTES] 7}4-#}€] PRBY)
ulE 9174 & PRB7} A *Eﬁf’aﬂ-ﬂ +2.5kHzell 4 F3b7F 91X gkt
t] & % 3MHz, SMHz, 15MHz2] 7 §-lli= 7F34-A}2] PRBZF-E 37) 9
ERkEate) B G EhiE RS kg U9 & Ao 2 Ald B A E A E
+7.5kHzol A Al o T4 Fa5E AXAIA 5= )

2El=. A2 w0 7] s e]o]i= 100kHz A Y B 2E o] AE ¥, DC
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[100]

[101]

[102]

[103]

[104]

[105]

[106]
[107]

[108]

[109]
[110]

[111]

13

Mo s el ‘J ¥E GSM 7 2] o] & NB-IoT 471 A glol =2 €83 = glnt.
NB-IoT+= WE]- 7l E A gahy, el = ol wl= Ql-il= 4 7p= Wl =

guard band + 7]'5 Me, 2dEdE + 2dE-d 29 30| ARgE o v
NB-IoT 3} & 71+ 15kHz #1539} HA & Z2E= OFDMA W2 & Al&-3hr,

o]z FukL ot A WAl & A F5te] LTE Al =¥l 7 o] $&& st gl

NB-IoT 3} & =1l i= NPBCH(Narrowband Physical Broadcast Channel),
NPDSCH(Narrowband Physical Downlink Shared Channel), NPDCCH(Narrowband
Physical Downlink Control Channel)¢} - & &] )| d o] #| &=,
NPSS(Narrowband Primary Synchronization Signal), NSSS(Narrowband Primary
Synchronization Signal), NRS(Narrowband Reference Signal)¢} -2 &1 2137}
A& ¥l .

NPBCH:= NB-IoT tHiro] Al =8l A &rol] 8 Q JF 2 3o Al 28] A H.Ql
MIB-NB(Master Information Block-Narrowband)E- ©'&d-ol| 7] 2 & ¢t} NPBCH
Ao AW YA FdE 8 F 8 o whg x o] 755ttt MIB-NB 9
TBS(Transport Block Size)™ 34 H] £ 0] 31, 640ms TTI 7| v} Al 22 Y H]o]| E
T} MIB-NB+= -8 XX, SFN(System Frame Number), Hyper-SFN,
CRS(Cell-specific Reference Signal) 2 E 7|, 2|9 = QA 5o ARE
3 9hghet

NPSS+= Al =2 Ao|7} 110] FE Q1 H] A~ (root index) 7} 521 ZC(Zadoff-Chu)

Al 7 F Tk NPSSi= &) Fek2 ol ute A= 5= 3l
[~ = Al 2]

3 il )
d(m)=5()-¢ 1T | p=01,..10

1714, OFDM A & {12 1o]] Bk S()2 3 59 o] Jold 4= 3t
[3%5]

Cyclic prefix length S(3),....5(13)

Normal 1 I |1 I |-1 |-1 |1 1 I -1 |1

NSSSi= Al ¥ 229] Z o] 7} 13191 ZC A A 2=} Hadamard A & 2= 9} 322 0] 2
2~ M E- (binary scrambling) A| 7 2~ 9] 230 & A ¥l NSSS= Al U
NB-IoT 5ol Al 7] Al d 259 235 Sl PCIDE A A &F)

NSSS= 31719 =8kl o whe} A= 5= ¢

[7412]

¢ N —j2afn “”JW
d{n)=b,me" """ = 131

o714, =812 20 485 = WG5S thg3 o] gol= 5= 9l
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[112]

[113]

[114]

[115]

[116]
[117]

1

14

[7413]

=01,..131

n' =nmodl3!

Ly

=nmodl 28

= N mod126+3

15'{ \mi?

‘?m

126

o171, o] - AL 22 by(m)> 3 62} o] A 2] ] 3L, by(m)~bs(m)<> 27} 1282}

Hadamard matrix 2] 1, 32, 64, 128 &l 3l & st} Ei’ﬂ °)l H% p,of th3l <=3
Al 3
[3£6]

E (cyclic shift) 0= 5=8}2] 49} o] o€ 4=l

b(0),...b,(127)

(rr1rri1trr1r1rr11rr1r1rr11rr1r1rr11rr1r1r1r11rrr1rr1rrrlrlng
rrir1rrr1rr1r1rrr1rrrrrrrrrrrrrrrrrrrrIlIrIILIILILL
rrirr1rrrrrr1rrrrrrrrrrrrllrIIIIITITIIIIIIILLA]

1 {r-17-11-111-17-111-11-17-11-111-110-1-111-1-11-111-11-1-1
1-1r11-1-1110-11-1-110-111-11-1-111-1-11-111-11-1-11-111
-1-1r11-11-1-11-111-11-1-1110-1-11-111-11-1-11-111-1-111
-11-1-11-111-11-1-111-1-11-111-1]

2 {r-1r-r1-1r11-1-1101-110-1-110-1110-11-1-1110-1-11-111-1-111
-11-1-111-1-11-111-11-1-11-111-1-111-11-1-111-1-11-111
-1-1r11-11-1-11-1110-11-1-1110-1-117-111-1-111-11-1-111-1
-11-111-11-1-11-111-1-111-11-1-11]

3 -1-1r1t-111-17-111-110-17-11-111-11-1-111-1-11-111-1-111
-11-17-111-1-110-1110-11-1-11-111-1-111-11-1-11-111-11-1
-111-1-11-1110-110-1-11-111-1-1110-11-1-111-1-11-111-1-11
1-11-1-11-111-11-1-111-1-11-111-1]

[<=214]

O = 33 ——(n; /2)mod4

132
o7 A, nf = FA41 29 HEE YEFAT modi modulo 55 Y EFATE
NRS+ st = Sd]Ald Hxo] Hag AEFAHS AT 7= AE=
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[118]

[119]

[120]

[121]

[122]

[123]

[124]

15

A F ¥ ™ LTES 5L WA o s AT orlk, 2785 918 27|4e =
NB-PCID(Narrowband-Physical Cell ID)(5= NCell ID, NB-IoT 7] A= ID)&
AF8-8E NRSTE 3h B2= F 7] ¢telu} 2 EE F-8) 225t p = 2000,
2001).

NPDCCH= NPBCH®} & gt 541 ote Y} 4 & 7HAH DCIE Y&t
352 DCI ¥9-8 Y3t} DCI ¥ % NO+= NPUSCH(Narrowband Physical
Uplink Shared Channel) =7 &% A RE g3, DCI Z N1 N2+
NPDSCH 2 7|%% AKX E ¥ 313tk NPDCCHE= A8 &) A &5 98] F o)
2048 o] WHE  Fo] 7158t

NPDSCH+= DL-SCH(Downlink-Shared Channel), PCH(Paging Channel) ¢} -
A% g 2] dlolE(ol], TB)E A 4E3h=u] AFEE ) & o] TBS= 6804 Eo]aL,
A 2] %] -2 218l 2 o 2048 W A Fo] 7R Sl

%= 93= FDD LTE A 2= Elo]| 4] NB-IoT 3} &# =1 E¢] A d/A a7F Ady =
AXZ a3},

%95 #2381, NPBCH= 1| 2 & o] 1HA] A B9 NPSSE vl
e 6HA A B I, NSSSE= 1 B ) o] wpx]| ko], 100H 7))
ABZg oA HEErh NB-IoT @& 5 7] 21 Z(NPSS, NSSS)S o] &3]
FupE, A E, Y9 B7] 2 8@ 53)a1 50470 2] PCID(Physical Cell IDY(ZS, 7] A =
ID)E 213k} LTE 5 7] A1 %3= 671 PRBE 53 # 4% a1, NB-IoT & 7]
A% = 17 PRBE 538 A5}

NB-IoTol| A 73 A &2 2] 92 NPRACH(Narrowband Physical Random
Access Channel)Z} NPUSCH= -4 ¥ ™, A &-& A5 dE-& H5&

A A3k}, A= A AL 35kHz9) 15kHZz 9] -4 7+ A o) T el A #] 9 w]
HE-E A& 15kHz FubE 3 1EA of) o afj A 7h 2] v}, A3 Ao A 15Hz
TRES I b2 LTESFS] A A& A8 5 o Ao A& Aved

AR, 3.75kHz 4-REE9) bR 2 A A of ofsfj E|of 74 2 = Q1% A5 A3}t

NPRACH Z e8|l &2 47/ Al 25 o= 74 ¥, 2 A8 152 CPok 570 9
(SC-FDMA) A& 2 A ¥t} NPRACHY= 3.75kHz -9} 74 o] A &=

AERE A dehy, A2 v A REE S A7) A8l 66.7us T 266.67us 4 o] 2
CPE Algdt) 7 Al 152 T35 mokg F3shy mof s e v

) =
A A WA A E 5SS ks Rk k= o)A} W (pseudo-random)
Ao AQHL F oA AE 1ES 1R uks ) ok A A Al e
ciubE )l ok 1A ] WA Al E 188 1Rk} mokS dlu), ke
Aol oz Fabgr &3 dAE W 288k, A g A F-E 9 8
NPRACH X~ &] 152 Hof 128 H 7} ] vhE 0] 7153},

:

NPUSCH<= 5 7HA] -3 A 1§t NPUSCH ¥ 12 UL-SCH 7 -]
AFE-E] W # o] TBSE= 1000H] E o] th, NPUSCH ¥ 7 23= HARQ ACK A] 719 & 31}
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[125]

[126]

[127]

[128]

[129]

[130]

16
22 g A Al A H A Fol AME¥ITh NPUSCH 29 1S 7 =-/HE-&
g5 A8, NPUSCH 29 2= J=-& A5 A=) d=-2 159
O

Shift Keying), pi/4-QPSK(Quadrature Phase Shift Keying)S A} 3},

U= AE 7= gl e B o) A= 1 PRBOl| £33 25 243 NB-IoT9)
T 7 Aok A RE QI e R o] 9= 7]E LTE A2 9k &= 9 3
2 vl ol A oFo] wpET}, o & B0, QI = B oA LTE Ao 2 g st
FAoE FEE AH e A B )9 0~2H OFDM 4 &) NPSS/NSSS|
FdEl 4= ¢l o, LTE CRS RE°] v=3 ¥ NPSS/NSSS Al &2
& ¥ TH(puncturing).

T 102 9l-9l= F oA NB-IoT Al &9} LTE Al & 9] A9 e e-& o A] &},
%108 ZFxshH, NPSS ® NSSS+ 79 &o]3h& &l &8 o) &4
o] LTE A =81 2] Ao] of S ol 3] F5}= OFDM A BEE (o], B Z &9 W =
37} OFDM Al E)ol| A= A4 5] #A] &=t} =38 LTE CRS RES} & &) A1 Aol
%= %] NPSS/NSS RE+= H X & ¥ o] LTE Al &8lo]] 938 F4] Fns
uf| g # T

Al Al 3 NB-JoT @2 PCID 9] 9] Al 2~8 A4 17} ¢l 4} 3o 4] NPBCHE
g} weba], LTE Alo] #ld &9 & 9ol NPBCH 4 &8 w3 3 5= glt}.
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AN transmission starting

UD from the 1* valid UL after
DL grant k0 delay, after DL reception CCH | CCH

DL grant monitoring
[=14]
NPUSCH transmission starting
from the 1% valid UL after KO
k0
k0
, ————— AN transmission starting from the [*
DL grﬁt SCH | SCH 'SCH | SCH | valid UL after kO delay, after DL reception
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[515]
1t0 3 (or 2 to 4) OFDM symbols indicated by SI
TTI (e.g., subframe, slot)
7 %
In-band ol
///////} i
UL duration DL duration
Starting portion (e.g., at least a part of 1 OFDM symbol)
Gurd-bnd 77
Stand-alone N /// o
I
NPUSCH 7/;// NPDSCH Time gap
S //

[%16]
BS(Base Station) (110) UE(User Equipment ) (120)
Processor | | RF unit Processor | | RF unit
(112) (116) (122) (126)
Memory Memory
(114) (124)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KRZ018/009187

A.  CLASSIFICATION OF SUBJECT MATTER

HO40 72/12{2009.01 ), HO4L 5/80(2606.61)i, HO4L 1/18(2005.0i 1

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

B. FIELDS SEARCHED

HO4W 72/12; HO4L 27/26; HO4L 5/00; HO4L 1/18

Minimum documentation searched (classification system followed by classification symbols)

Korean Utility models and applications for 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 data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: DL, PDSCH, {n-band, guard-band, stand alone, OFDM

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

13-18.

Meeting #89, Hangzhou, China, 06 May 2017
See pages 1-2.

China, 6 May 2017
See sections §-5.

A

See sections §-3,

PARK, Dong Hyeon et al., "The Trend of NB-IoT Related Standardization in 3GPP",
Telecommunications Technology Association, TTA Journal, Vol. 166, July 2016
See page 62, right column, line 15-page 63, left columm, line 8; page 64, left columy, lines

A LG ELECTRONICS, "SES Support in NB-oT", R1-1707573, 3GPP TSG RAN WG

NOKIA et al., "On Resource Allocation and TBS Determination for PDSCH and CP-OFDM
Based PUSCH 10 NR", R1-1708521, 3GPP TSG RAN WG Meeting #89, Hangzhou,

WO 2017069470 A1 (LG ELECTRONICS INC.) 27 April 2017
See paragraphs [01651, [0194]-{0195], [0218]; and figure 10,

A CATT, "NB-PUSCH/NB-PISCH Coding and Repetition for NB-loT", R1-161955, 3GPP
TRG RAN WG1 NB-loT Ad-Hoc Meeting, Sophia Autipolis, France, 16 March 2016

i-i4

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

* ial o aa of o TG i . N . . . .
Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other wyr £ particul. lev - the claimed inventi b
special reason (as specified) ocument of particular relevance; the claimed mvention cannot be

; o ) o considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

I5 NOVEMBER 2018 (15.11.2018)

Date of mailing of the international search report

ISNOVEMBER 2018 (15.11.2018)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RKR2018/609187

Patent document Publication Patent family Publication

cited in search report date member date

WO 2017062470 A1 2770412017 N 108141341 A 08/06/2018
GN 108352053 A 31/07/2018
EP 3367601 Al 28/08/2018
£EP 3367602 A1 28/08/2018
KR 10-2018-0057631 A 30/05/2018
KR 10-2018-0057635 A 30/05/2018
WO 2017-069474 A1 271042017

Form PCT/ISA/210 (patent family annex) (January 2015)




TAEdHE
A Z AR S A PCT/KR2018/009187

A, ERO] FIAE 7SR FFASS EFAPC))

HO04W 72/12(2009.01)i, HO4L 5/00(2006.01)i, HO4L 1/18(2006.01)i

B. FALE Bof
FAE AT HEHASS EFE 714D
HO4W 72/12; HO4L 27/926; HOAL 5/00; HO4L 1/18

ZAME 7)ol St A AT o)9) o 4

FEGEAG TR W FLFABANF R FALE F RS g 7| A% IPC

AR EZHa oy R 2 dREFNLEAFR . FAlE HATSe 714" IpC

T A &AL o] &/ A4t dlo] g ] o] (e o g wilo] o] A 2 P Ao dete EF)

eKOMPASS(E-& 3 UlF A28 & 7199 =: DL, PDSCH, Q)-"M=(in-band), 7}=-HI=(guard-band), ~WHE-dE(stand

alone), OFDM

c. #EEY

Fhel 7]+ SRR

8 =
i
oxl
=
ot

AEARE A A

s

rJ
e
o
il

A urEE 5, C3GPPA A NB-1oT ¥ ¥ 53t 54, AR EFI|EHE, 1-14
TTA Journal, Vol. 166, 2016.07
Holx] 62, . 2Z AY, <l 15 - Holx] 63, 9& 2, =< 8; HolR

]

64, 9% A, ] 13-18 F=.

A LG ELECTRONICS, “SPS supportin NB-IoT", R1-1707573, 3GPP TSG RAN WG1 1-14
Meet ing #89, Hangzhou, China, 2017.05.06
o)z 1-2 A=,

A NOKIA &, “On resource allocationand TBS determination for PDSCH and 1-14
CP-OFDM based PUSCH in NR™, R1-1708521, 3GPP TSG RAN WG1 Meeting #89,
Hangzhou, China, 2017.05.06

MM 15 B

A WO 2017-069470 A1 (LG ELECTRONICS INC.) 2017.04.27 1-14
wet [0165], [0194]-10195], [0218]; % =4 10 #=.

A CATT, “NB-PUSCH/NB-PDSCH coding and repetition for NB-IoT>, R1-161955, 3GPP 1-14
TSG RAN WG1 NB-IoT Ad-Hoc Meeting, Sophia Antipolis, France, 2016.03.16
AM 1-3 FA&.

- - N7 - - ) =
F7FEd ol C(AS) el 71 Al = o] gl X di-g5381¢ #3828z e
*+ Qg8 8 52 7Y 1 i i . .
fe s SE A P SAENY BE S o) FAE EHOR U5 AR
A7 5EE Bl gl Aom velt WAL lgrE e AR gy P2 AR RE QA AR S clse] Fief <184
RUSE &1
“gn A =2 e w2 29 re 0L slx A 29 oI
ERRINEE AT TR RN v svanac g pa au pa dvez 278 g @
comEEEom el T e R Aol gl e £
LA T RS A G BY B G2 ASRN FAL L _ Ceat e e - i
Wi e BE e 1R 2 BA)E BalY dotd Qg Fa Y SEE UL Qe B9 6@ Edo] shiyolye) o ¥
zZgohs A4 E 120 IAAIA AR S e A7 E T
‘07 T A, A, B EE 2 SRS dF e gl B 2R A0 gl dow 2ot
‘& BAE YEFAER ot £

P TAZEAR A B

20181 11¢ 1569 (15.11.2018)

20183 119 15¢ (15.11.2018)
ISA/KR®] H3& 4 §HF A& HALE
o ¢l = 5317
(35208) ol FAAl M7 HALZ 189, AR
1% (B4HF, ANF-ad384D

A BT +82-42-481-8264

WA HT +82-42-481-8578
A2 PCTASA210 (7 A 841y 20154 1€




TAZdd D

S ESd] Ai An PCT/KR2018/009187

fﬁ;}ﬁ;‘%@jﬂ"” A A 0S5 5% =

WO 2017-069470 Al 2017/04/27 CN 108141341 A 2018/06/08
CN 108352953 A 2018/07/31
EP 3367601 Al 2018/08/29
EP 3367602 Al 2018/08/29
KR 10-2018-0057631 A 2018/05/30
KR 10-2018-0057635 A 2018/05/30
WO 2017-069474 Al 2017/04/27

X2 PCT/ISA/210 (H]-S &8 F7182]) 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 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - wo-search-report
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report

