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(57) Abstract: Disclosed are a method for transmitting and re-
ceiving uplink control information in a wireless communica-
tion system, and an apparatus therefor. Specifically, a method
for transmitting, by a terminal, uplink control information in a
wireless communication system comprises the steps of: receiv-
ing, from a base station, downlink control information (DCI) for
scheduling transmission of the uplink control information; and
transmitting the uplink control information to the base station
through a physical uplink shared channel on the basis of the DCI,
wherein the specific field included in the DCI may include indi-
cation information related to whether only the uplink control in-
formation is transmitted through the physical uplink shared chan-
nel.
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frame) . & A E T o 7ol A, A Z el e 77t
7, =(&f, N, /1000)- 7, = 1ms®l T%F= 7FA15= 10 7 ]

A B Q) (subframe) &2 T H T} o] A9, A o) Uid gk A Ee
THAE L st Aol ek 3k A B T dEo] EAT 5 Q)

523 2 GAA A AljEeks WH o] A8 = o= A TALA
PR A Tl sheFe o1 2} (ke AAE el

20 Y A 1p o], @& (User Equipment, UE)Z B 9] g3 = 2 H ¢
A G ol M of e ehaFe A 2 o] A AR T, =Ny,

Al 2taf of &k,

u%;czx ] #o]) t)5}e], éi(slot)%% A H Q) ol A

efo.. Nies 3] FTbERE AR AT T WA A AL, A 2| Q) ol A

7777 subframe

o>
i og};
‘jga

2
réd fol

trame

“ efo,. woosw }8 T7FRRE A B G AR o e S5 N

é—ﬁ} OFDM M &&= 145 3L, Ny, =, ol 8 5= wHEEA R &5

4 A (slot configuration)®l] Wt} A4 HT}t A B Z G QPol| A &3 nlo] Al 22 FY
H 3L ]oloﬂ}q OFDM A /K]E_ n#NS/ytmb/] /\]Xth /\] ]—zl o7 A F/g_‘ﬂq—

S U EA) £ £ 85 2l A chol ol e

% 5=(downlink slot) == 733 A < 3 (uplink slot) 2] 2.& OFDM 4 & 9|
182 = glok= A& o g

3 2% d¥Hnormal) CPl A &3 '8 OFDM 4l 4-9] 7H=(agle), 4 Z 2 ¢l 8
S5 AR, AR LA 8 S A O R deR e, 358
SH4d(extended) CPol A &35 ' OFDM Al & 9] 7l 57, -4 Z# 9 H &34 7+,

MB Q) &1 s AT

HJ

o
ru_uljo

> it

=
]%
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[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[3%2]

slot frame 1 subframe,
NSVmb N slot N, slot

14 10
20
14 40
14 80
14 160 16

Q|||

SlwWINDR|OoO] &
'_\
IS

7 Nsl ot Ntrame i Nsubtrame AL

symb slot slot

2 12 40 4

)] 2] L5 UERIE. 5 3 0 2]

7Nl of A (subcarrler spacing, SCS)©]

2 FaH | AT Q(ERE T ehe 47 9]

EEEe XFT 3len, B30 mAE I MEE {124} EHES
] 2

Tl 2E )9 N4 E 2sh ol 4ol

B3k, W) Y- 3 (mini-slot)& 2, 4 B3 7 A (symbo)EE 7 EH 75 QAL ¢
Wy =g Ao AEsg FAE 5 Q)

NR A| =€l o] A o] & 2] 2}l (physical resource)#} ¥+& 5lo], HH| L 3 E (antenna
port), A 18] = (resource grid), AF 2 A (resource element), A £ (resource
block), 7} &) o] 3} E(carrier part) Lol aigHE 4 9

o8}, NR Al Z=8loll A ared 5= gl= 7] = ¢ X}"JC of thaf -4 4 o=

i
Ir

}%‘]’ —),\_A AN

# &4l (large-scale property)©] thE <t

Z2HE F24E & 49,2 719 ¢tV 3 E = QC/QCL(quasi co-located
uasi co-location) ¥rAl ol Athar & 4= T}, o] 7] o A, 7] FH ] EAE

Q”?}(Delay spread), 5= 2] E;F(Doppler spread), 73+ 5] 3Z E (Frequency

shift), 33 1 54! fﬂr—ﬂ (Average received power), 54! EFo] " (Received Timing) &

o 2o
r& fo at o it (T
(o]

-

= 4_L ‘3311]/\1 oﬂ/\i ;q] o]-gp; H}tH o] Q. 1 2= 0] = E_A /\] /\]_/:E]g oﬂ}q
A 3= A 18] E(resource grid) 2] & o & Y EFATE
¥ 4% Fash, A9 e o ok o] o2 NN BT s R
T E A, shte] MHEze|elo] 14 x 2 OFDM Al E5 8 TAE = 48
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[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

A A 0B V] &dhL, ool A H = A2 ot

NR A ="l o] A, A4 %] &= 4] & (transmitted signal)i= V4N B g]o] &2
T S s Tl ol e A 1 =E 24N, ol OFDM Al E&of 9] 3
AT oA 7)o M, N s NgErHolTE AT N = H o) DSt E =
e AL, o] =, 7 EE A EE R of Y e} Ak A9} eh ek A gl = drehd

A
T At

ol 4%, =59 go], wrERA 4 ZetEy X E pd = shtof 2hel
aderbAAE 5 3l
555 2 g A A Al qkshE o] A8 4= 3la= ShElv £ E
THERA E ALY ad s dss e
FHERA AL EE poll o 29l 12l 7 @ 4= At
3|

2 A (resource element) @ A| 2 ] Q1 &) 2 2 (k

value) a7 of] &l G gt} =& (confusion)d A3 o] 3= 49 =& 54 <telvt
FE EE FHEEAV SZEA S A gol=, dAEpH 4=
= B(dropydl 7 2101, 71 A B g o B dyo] 9 5 9o,

T3, B2 A9 E-S(physical resource block)< 53} 4 o] NRE =12
AL HEAN ol ERE Ao A

Point AT A &5 18] =9] 35 #3 A % (common reference point) S 2 A
are sh] 033} ol 854 4 ok,

- PCell v} 0] tf 3} offsetToPointAl= 7] A A ¥l-& 18] UES] 2] 3]
AHg-¥ SS/PBCH E-5 3} X 1= 7H4 & A9l B52] 714 whe A B 7l 2] o] 9}
point A 2] T34 @ S AS vFER M, FR19] )3l 15kHz A Bl #]of 1H4 2
FR2¢] th3ll 60kHz A B 2]o] 7+A S 714 3 gl s E5 duninE R
F AL

- absoluteFrequencyPointA+= ARFCN(absolute radio-frequency channel
number)°l| A ¢} o] & ¥ point A2 F3-H X & LHEFATH

2 22 £E-E(common resource block)E-2 A H.7l¢] o] 7+4 A #of of 3t
F ot o Aol A 0FH HE 2= U ¥ (numbering) H T

AMEFN o] -2 A “ol] thEk 3-8 A 5 09 subcarrier 0] F 4> 'point
A'9} A x| gte}, Fubar Ao A F5 29 B H S (number) 749 A B.7] ] o
A AR ol ek A Q&K D of sl 782 13 ol ol 5= i
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[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

(=211

k
nt = ——
CRB \‘ATSEB J

o171l A,

k

k=0

o] point AE F4H & &} subcarrier?l] 3l &3S point Ao AT A o=
gl 4= vk =8 A 5552 ) 91 & 9} E (bandwidth part, BWP) U ¢l 4]
0+-H

size

Npwrp; —1
A M E 7} W AA

=BWPS] HEolth BWPiolA B A B2

prp

Acrp

Qhe] A= oel 5314 20] oI ) o1 4 4 gleh.
(=221
Merp = Mppp + Nést\azvnP i

o171l A,

rstart
Npwr,i

= BWPZF 5% Akel 55 00l Ao A o= A2}

L

=

o

% A9l

il

A
= 4= 9l

ol

Self-contained 7-%

NR A| =€l o]l A 312 ¥] = TDD(Time Division Duplexing) -7-Z&+
+eF e A (Uplink, UL) <} 8} 3% = (Downlink, DL)E 3F49] &3 (slot) (X
2] B3 9  (subframe)) ol A B A 2] 8= T30 th. o] 5=, TDD A] 228l of| A
ol g 2] A latency)e HAS}sl7] At Ao, A7 2=
self-contained 7-%= "=+ self-contained &% 2.2 A A € 4= T},

5 6 - WA Aol A Al gEsl= W o] 285 4= 3l += self-contained -7 2]
AHE Vetdith =5+ @2 Ao Hol & g A ¥ & g o WA E
A gkak= sl o] of .

% 62 Farsh, legacy LTES] 74 9-9f o], sftvfo] AF @9l (ol: &3,
Bz ehyol 147 ¢] OFDM(Orthogonal Frequency Division Multiplexing)
E(symbo)EE T H = 497 7HA E

T 60l M, 49 602+ dFaFH 1 Alo] & 9 (downlink control region)= 2| 7] SFaL,
A A 604 73FE A Alo] o 9 (uplink control region)S 2] V] gHr}, TS o A 602
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[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

2@ 604 ol 2o P, R BAIVE T o) st d A
tf] o] B] (downlink data) B=3= A} aF®] =1 ] o] B] (uplink data)2] A4S 98 o] &=
T AUtk

=, 733 A1 Alo] A H (uplink control information) % 3}k =1 A o]
A B (downlink control information)t 32| self-contained &350l 4] # &€ 4=
AT W, E o) Bl (data) o] 75, e A Hl o) B Hi= stk = o] B 7}
&}}2] self-contained &350 A AEE 4= Ut}

% 69 YERHY -2 E o] 83t A3, 3] self-contained & 5= W ol A,

stafd A DS A o AFo] oald o2 X, 5tekw A H o] B 9
A WA A ACK/NACK S| 4lo] =3l 4= Qi)

A o =2 dlolE AF ol 7t A st 75, Hl ol o] Al F7HA
AQ ¥ = Agko] AT 4t o] & Fa, tlol B A I Aol
HashE 7 A

%= 67 & self-contained &3 7~ A, 7] A =1 (eNodeB, eNB, gNB) %/®E+=

W (terminal, UE(User Equipment))©] A <% 2. Z (transmission mode)°l| 4] =41

B = (reception mode) 2 A &3h= 34 = 4l Bro| A A B A=
48 918 Al 7F M (time gap)o] L F-HTH 7] Al 7F 1 BA S, 4]
self-contained &0l 4] &8k 77 A & o] Fof| A&kl 7 ALo] Fal¥ = A S
AU OFDM 4l E(E)°] B& 1{H(Guard Period, GP) 2. = A = 4= 9l

ol = 7 W ¥ v (analog beamforming)

W 2] 1] B 3fmmWave, mmW) 521 A| 8o A =, Al & 9] 3}%(wavelength)©|
Zrot ol wpet, A WA o] b o] (H+= vl o] y(multiple) SFHIVHE S A AT
At} o & 50, 30CHz ol A, 32 oF lem™A &= o], 22} (2-dimension)
< & ol whe} Sem x Sem 2] 3 € (panel)©l] 0.5 tH(lambda) {+4 0.2
SHe| L& A X3 A9, % 100711 9] el 2 A (element)E©] A X2 5= 9t}

et A, mmW E 4 Al 2= El 01]7‘1 =, O] Qe Y R A S o] 831
H1 32 W (beamforming, BF) ©] 55 =< ol u}2} A ¥ 2] X](coverage) &

S 7FA 71 A, A 2] % (throughput)-& 35 0] = Weto] a1 = 4= Q)

o] w], QFe Y @ 4 H = A% 319 (transmission power) 2 H/‘L(phase) Z4 0|
7}s 8k =5 TXRU(Transceiver Unit) 7} A X| 5] 1= 74 -9-, 523} 2} (frequency
resource) B & 5 2] Q1 W]z 7] o] 7}53)

Uk, B2 Qb 245 (el 10070 9] RFElY 2 45)l TXRUE A A|8h=
Wb 7HA S A A g Ad o] ol = gt ool whe}, st TXRUY
th=9] oFE Y 2 A E-2 vlH (mapping)dh 2L }‘ér?-_:l /g %1 o] 7] (analog phase
shifter)E ©]-83}] W(beam)2] W @(dlrectlon)% Ao shi= W2l o] a1y E 4=
AN

g4 v g ol E s WEY B A Toel] oj A shtel
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[125] olof upe}, YA & ®l X" (digital beamforming) ¥} o} =71 ] vl o] F=3F
A=, Q79| QtHY 8 AR A& Jf4¢] B/ TXRUE Zhi= 8ol Hog =

W1 3 7 (hybrid beamforming)©] aL#] € 4= lt}. o] 9, 4}7] B7) 2] TXRU$}

Q7N el RtEl Y @ &E 9 1A w2 of] whe} xlol= AT, FA[) AT E AED

T U= ol Wk BN ol st AlghE 4= gl

[126]

[127]  NR A &"o] A, @re aakad g 4 A, 2 A dol g A d)(e:
physucal uplink shared channel, PUSCH)& &3l & = Al “d H.(uplink control
information, UCD)E A &8t =5 A€ = Uth. o] 45, UCI= & de] - =
tl ol B (55, A& A} Hl o] B]) 9} 37| th5 SH(multiplex) | o] 7 %% 7|1}, of v &t
A A oy o w4 2 AE AFE 75 drh = NR
Al =gl el 4] PUSCH= UCTR &-4bat 55 A4 ¥ 711, UL tl] o] Bf(<ll: UL-shared
channel, UL-SCH)E #-4tet =5 A4 ¥ 714, UL o] Bl 9} UCIE % 3}5}o]
wRbet = A E 5 Qv

[128]  7[E2] Alz=8l(el]: LTE A 2= 85)oll A =, @to] UCT? A% <= PUSCHE 9l &
DCIE - 3}7] #13}o], MCS, CSI 2% E =(CSI request field), 53} 4 9 /2]
2} & (frequency-domain resource allocation) 52| DCI 2 =& o] 83t =5
AAH A U NR A 2Hllol| A= 7] &9 Al 253 1-E DCL T2 5
A A3, Bt} thgkst o] 8 A o] 2~ (use case)E S A U= A& 1y e v,
71Eo S IR o] &t A& Bl a8 Ao/, e T U

[129] Ay 2, 7| 2] Al 228l o] A= 4 RB(resource block) ©] 312 =1}~ &4 & 4)9]
A9l 3t UCTRHS: A €8h= PUSCHE 91§ DCIS] et 7| =0 & o] g3t
171}, NR A] 228l of] 4] o] URLLC(Ultra-reliable low latency communication) <}
ol 2-& 7|7l A 7] (packet size)(Z, I o] 2= A 7| (payload size))E 7FA] =
ME]|2~=4RBolete] Fabr A S BAR o 7 low HQ = Shi= Al o]
UCIE Y 2HA dAE 5 At

[130]  °]# 3 &-& 18]35}, NR Al &~ Hlol| A= UCITHS: & ¥E3H= PUSCHE
27 &E " 3h= DCIE Yol 3 5= A &b7] #1st

O

a#E F Q7)) ofof whe), B PAA = wdbo] UCIRES 438l PUSCHE
2 A EH = DCIE 753 5= Y55, DCIE A A5t HHHE S Aok
TAA SR, B FAHAMEDCIE A E 2E(H)S ol &35t 39 DCIE
T2 A S A AEhE Wl dlsl] Aloketo)

[131] olal B WA Mol A E = HES Ao Hol=E e R AY W
o - ko] AR A o] thE Wb o] dF A 1 X8 e AL, s (o
Adty)o] A8 5 9Le EEolt}

[132]
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[133]
[134]

[135]
[136]

[137]

[138]

[139]
[140]
[141]

[142]

[143]

[144]

H} 1

WA, CSI 8% I E(CSIrequest field)E ©]-8-3t], UCIRES &-8st= PUSCHE
A& @3k DCIE 7-3-8h ol disl] v 2o

TAA SR, S1 8% o] g s druo &X) AA 7 o] &4 = Ut

NR A| Z=Elol| A CSI &7 E == WA 2] Q1 ~ 7|5 7 (semi-static scheduling)(]:
RRC A 19%)& Sl A H A, duo] A7|7 7P A o & *”3%1 7 3
upeha, ee eSI 2% A7 A EJQEA o3RS =8 UCIHS
PUSCHE £l 3= DCIE T3t s A4 5 o) e, &2 CSI
87 Arof glo] 54 gh(ell: @z 7| X5 ol vl g] A E 4k, AR
n g golH g4t ) et =4 B 54 ghs YEN A A E F8l AT
DCI%‘ :FLELO}EE 29 7<4 E] /\1: Ohj-

A=, CS1 8% Hr9] gho] 00] o #h-& Vet = 4
DCI7} UL-SCH $1+= UCI A& =+ H A5 UCT 52 9 2y
UTH =, o] Al B o] gho]l A9 AT Al 1dd Foll o8 AAH
4 e Yeh = A9, @& o] 2 UL-SCH 9 = UCI A48 Y3t sle g
ks =1 9l

ol W, CSI &% =9 7} gh-& 9 Als Al1d® o= v A% udl
A& epn| e 5 AdE AT whebA], o] A, Zh gholl vl E ® UCT A%
v} B 7} UL-SCH %3 &% <, 3l @ DCI7F UL-SCH §1l+i= UCI A% =&
HA3UCI AES 218 AdS T 58H7] 918 A ro sldst 421 gl

H} 2

&£k, MCS(Modulation and Coding Shceme) E =& o] &3}o], UCITHE RS} =
PUSCHZ =& % 3= DCIE &8t WHo] 184 % 3t}

TA Ao =2, v AHel¥ MCS H(table)2] R+ (reserved) MCS < & o] 3| &
DCI 1< Ha &84 o= vt ol v, UCI A Fol] 282 = U= Hx
Z}4*(modulation order) & A A 0}7] A5k, b2 ®H7F%H MCS ko] DCI -9

]5153 o]t+

Al =2, I MCS=n°] ¥ 2 2} ma HEFHIL _MCS=n'0] M2 2} m'S
YER = 455 7Hg 8ttt o] A, W2 7413 DCI MCS 2 =7k n 58

n'ol ¥ 3 F DCIZF YEb =(5, 22715 8F+=) PUSCHE UL-SCH §1+= UCI
A&ol Abgst S AAgd 4= vk vk, ol o] &5 = M E A= A4 m
L moRE s F Uk

TAA] ez, ol ] F 4, F5H F o2 e BE MCS e A5k
A e s R R R e = =
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[145]

[

4]

5.1.3.1 Modulation order and target code rate determination

For the PDSCH assigned by a PDCCH with DCI format 1 0/1 1 with CRC scrambled by C-RNTL,
if the higher layer paramcter MCS-Table-PDSCH is not sct to *256QAM’,
- the UE shall use Jycs and Table 5.1.3.1-1 to determine the modulation order ((,,) and Target code rate (R) used in the physical

downlink shared channel.
else
- the UE shall use Jycs and Table 5.1.3.1-2 to determine the modulation order (J,,) and Target code rate (R) used in the physical
downlink shared channel.
end
Table 5.1.3.1-1: MCS index table 1 for PDSCH
MCS Modulation Target code Rate x Spectral
Index Order [1024] efficiency
lucs Qm R

0 2 120 0.2344
1 2 157 0.3066
2 2 193 0.3770
3 2 251 0.4902
4 2 308 0.6016
5 2 379 0.7402
6 2 449 0.8770
7 2 526 1.0273
8 2 602 1.1758
9 2 679 1.3262
10 4 340 1.3281
1" 4 378 1.4766
12 4 434 1.6953
13 4 490 1.9141
14 4 553 2.1602
15 4 616 2.4063
16 4 658 2.5703
17 6 438 2.5664
18 6 466 2.7305
19 6 517 3.0293
20 6 567 3.3223
21 6 616 3.6094
22 6 666 3.9023
23 6 719 4.2129
24 6 772 4.5234
25 6 822 4.8164
26 6 873 5.1152
27 6 910 5.3320
28 6 948 5.5547
29 2 reserved
30 4 reserved
31 6 reserved
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[146] [3%5]
Table 5.1.3.1-2: MCS index table 2 for PDSCH
MCS Modulation Target code Rate x Spectral
Index Order [1024] efficiency
s Qm R

0 2 120 0.2344
1 2 193 0.3770
2 2 308 0.6016
3 2 449 0.8770
4 2 602 1.1758
5 4 378 1.4766
6 4 434 1.6953
7 4 490 1.9141
8 4 553 2.1602
9 4 616 2.4063
10 4 658 2.5703
" 6 466 2.7305
12 6 517 3.0293
13 6 567 3.3223
14 6 616 3.6094
15 6 666 3.9023
16 6 719 4.2129
17 6 772 45234
18 6 822 4.8164
19 6 873 5.1152
20 8 682.5 5.3320
21 8 1 5.5547
22 8 754 5.8906
23 8 797 6.2266
24 8 841 6.5703
25 8 885 6.9141
26 8 916.5 7.1602
27 3 948 7.4063
28 2 reserved

29 4 reserved

30 6 reserved

31 8 reserved
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[147] [3%6]
6.1.4.1 Modulation order and target code rate determination

[148]
[149]
[150]

[151]

For the PUSCH is assigned by a DCI format 0_0/0 1 with CRC scrambled by C-RNTIL,

If the higher layer parameters PUSCH-tp is disabled and M CS-Table-PUSCH is not set to “256QAM’,
- the UE shall use [ics and Table 5.1.3.1-1 to determine the modulation order (O,) and Target code rate (R) used in the physical
downlink shared channel.

elseil the higher layer parameters PUSCH-ip is disabled and MCS-Table-PUSCH is sel to “256QAM",
- the UE shall use [y and Table 5.1.3.1-2 to determine the modulation order ((J,) and Target code rate (R) used in the physical
downlink shared channel.

elseif the higher layer parameters [’USCH-ip is enabled and MCS-1able-’USCH-transform-precoding is not set to ‘256QAM’,
- the UE shall use s and Table 6.1.4.1-1 to determine the modulation order (,,) and Target code rate (R) used in the physical
downlink shared channel.

else
- the UL shall use /s and Table 5.1.3.1-2 to determine the modulation order ((J,,) and Target code rate (R) used in the physical
downlink shared channel.
end
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
MCS Modulation Target code Rate x Spectral
Index Order 1024 efficiency
lues Qn R
0 1 240 0.2344
1 1 314 0.3066
2 2 193 0.3770
3 2 251 0.4902
4 2 308 0.6016
5 2 379 0.7402
6 2 449 0.8770
7 2 526 1.0273
8 2 602 1.1758
9 2 679 1.3262
10 4 340 1.3281
1 4 378 1.4766
12 4 434 1.6953
13 4 490 1.9141
14 4 553 2.1602
15 4 616 2.4063
16 4 658 2.5703
17 6 466 2.7305
18 6 517 3.0293
19 6 567 3.3223
20 6 616 3.6094
21 6 666 3.9023
22 6 719 4.2129
23 6 772 45234
24 6 822 48164
25 6 873 51152
26 6 910 5.3320
27 6 948 5.5547
28 1 reserved
29 2 reserved
30 4 reserved
31 5 reserved
vk 3

£ 3, RV(Reduandancy Version) 2 =& ©]-8-3}o], UCIRHS &1l PUSCHE
A=Y 3= DCIE F-85= ol 18 E 4% )

el =, UL dlelH (ol UL'SCH)Q] %2 RV Al 2RV sequence)+ [0000]
-‘LL (023112 448 & gleh. o] 1, o] & 7hs o] B RVSI RVIS vehi =
oH 3% DCI7F UL H]o] Bl 9] A4S 9k o] ofyd-S Lheb = 12l o]
T Ao =, ddo] 2418 DCIe] RV Z = Zhol RVIS! 45, dlld

O o
ol:o m[o
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G2 zpalo] =418k DCI7F UCIHHS:

Jg
S
ke
o
rO
A
i
4>
%2,
o

[152]

[153] 4

[154] gk, NDI(New Data Indicator) 2 =& o] -&3}o], UCIRHS & 531 = PUSCHE
27 & " 3h= DCIE 8= o] arelE =5 gt

[155]  dHE, d=d iy 35S 283 v, DI ol ol A A 2
tl o] B (nuw-data)®] &0l AR 0= o] &5 A gF= ghs o] gk g2l
A] % (validation point) = A % 3}1—: Aol a&Ad 4= A} A, A 2§

| o] Bl = YEFU = NDI b2 & WA A ol A A shi= th & Wi &3 23sto]
o] &&k= Aol #& 4 AL

[156] o] u], | 2-& dlolE] = W ERN &= NDI 32 33 3H7] 913e], HARQ
9l E] E] (Hybrid Automatic Repeat and request entity)7} &7 218 2 5= T,
HARQ *~ 2 Al 2~ 2] 'H ZHHARQ process ID, HARQ PID), 3<% NRI %} ).

[157] 3=, 7 (virtual) CRCS} 5418 71d © & HARQ PID9} 3517 NDI 3L
EA g},oo TEY5F 13 5os2 nAE 5 9t}

i)
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[203]

[

3r7]

86.2 Transport block size determination

For a non-BL/CE UE and for O < /.o <28, the UE shall first determine the TBS index ( [ p¢ ) using / ;g and Table 8.6.1-1 except

if the transport block is disabled in DCI format 4/4A/4B as specified below. For a transport block that is not mapped to two-layer spatial
multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial
multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.2.

For anon-BI/CE UF, and for 29 < ]MCS <31,

- if DCI format 0/0A/0B is used and [MCS =29 or. if DCI format 4 is used and only 1 TB is enabled and

=29 forthe enabled TB and the number of transmission layers is 1 or if DCI format 4A/4B is used and [

vics = 29

1 MCS
for both TBs and N =1 (determined by the procedure in subclause 8.0), and if

- the "CSI request” bit field is 1 bit and is set to trigger an aperiodic CSIreportand Nppp <4 or,

- the "CST request"” bit field is 2 bits and is triggering an aperiodic CST report for one serving cell according to Table

7.2.1-14, and , NPRB <4 or

- the "CSI request" bit field is 2 bits and is triggering aperiodic CSI report for more than one serving cell according

to Table 7.2.1-1A and, ‘VPRB <20 or,

- the "CSIrequest" bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process according to Table
721-1Band Nppp <4 or,

- the "CSI request” bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process
according to Table 7.2.1-1B and, NPRB <20 or
- the "CSI request” bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process or {CSI process,
CSI subframe sct}-pair according to Table 7.2.1-1Cand Nppp <4 or,

- the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process and/or

{CSI process, CSI subframe set}-pair according to Table 7.2.1-1C and  Nppp <20 ., 0r

- the "CSI request"” bit field 1s 3 bits and is triggering an aperiodic CSl report for one CS1 process according to Table
7.2.1-1Dor Table 7.2.1-1Eand Nppp <4, or

- the "CSI request” bit ficld is 3 bits and is triggering an aperiodic CSI report for 2 to 5 CSI processes according to
Table 7.2.1-1D or Table 7.2.1-1E and NvPRB <20, 0r

- the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than 5 CSI processes
according to Table 7.2.1-1D or Table 7.2.1-1E, or

- the "CSI request" bit field in DCI format 0 A/0B/4A/4B is set to trigger an aperiodic CSI report,

then there is no transport block for the UL-SCII and only the control information feedback for the current PUSCII reporting mode
is transmitted by the UE.
- Otherwise, the transport block size shall be determined from the initial PDCCH/EPDCCH for the same transport

block using 0 <[ < 28 . If there is no initial PDCCH/EPDCCH with an uplink DCT format for the same transport block

using 0<7]

MCS
Mos S 28, the transport block size shall be determined from

- the most recent semi-persistent scheduling assignment PDCCH/EPDCCH, when the initial PUSCH for the same
transport block is semi-persistently scheduled, or,

- the random access response grant for the same transport block, when the PUSCH is initiated by the random access
response grant.

In DCI format 4 a transport block is disabled if either the combination of [ MCS =0 and ‘VPRB >1 or the combination of

1 =28 N =1
MCS and PRB is signalled, otherwise the transport block is enabled.
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[204]

[205]

[206]

[207]
[208]

[209]

[210]

In DCI formats 4A/4B a transport block is disabled if s =29 and otherwise the transport block is enabled.

If DCI format 4A/4B is used and Iyes =29 for both TBs, UE is not expected to receive the value of N >1 as determined by the

procedure in subelausc 8.0.
For a BI./CFE, UF. configured with CEModcA and a PUSCH transmission not scheduled by the Random Aceess Response Grant, the UF shall

first determine the TBS index ( Lrps ) using s and Table 8.6.1-2. Tor a BL/CE UL the TBS is determined by the procedure in subclause

7.1.7.2.1.
For a BL/CE UE configured with CEModeA and a PUSCH transmission scheduled by the Random Access Response Grant, the UE shall
determine the TBS index by the procedure in subclause 6.2.

< <
For a BL/CE UE configured with CEModeB, the TBS is determined according to the procedure in subclause 7.1.7.2.1 for 0= Imps <10 s

PRE -3,

and Nezg =6 when resource allocation ficld is *110° or “111° otherwise
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sl vle] AAE 37 =8 AEFE A 3 A E e A2 A& Zh(starting symbol
value)d =5 At}
[235] LY al/EsE, et W E S WA 103 o), AV A == A g2 Y
£ 3 vl 4 E A7

Aol A7) XA AH = 7] " A Alo] Kol o3
odod Aol 29 =7 = =
[236] EE 5k, o] £} %%3}04, g 71 A o & 9ol VERT A g A 2= T
o] &} e HE mul sk o), 43l & gof| A o F2HE & 9of LpERG 4] o
,]¢H _rsgrd 2~ o]ﬂ.
[237] o & o], ZTEAAM 911 v g UCle] A%S A= 7] 3% D=
gt iﬂﬁﬁﬁﬂwﬂ%%ﬂﬂ)“ﬂiiﬂi9

DCIef 7|Hksto] =2} A FE A & AE(S, PUSCH) = B8l 155 = 7]
UCIE A8t 5 Ao <= 014(3710 ).
(238] gt ukeh A2 A S o Bshi, ddol VA s e B E gk shek A

Aol JHE A o] {<A A (flexibility) S 214 @F oA %= ddkA Q]
PUSCH(¢l|: UL H°]E] & 9] 3} PUSCH)Z &9 3}+= DCI¢} UL Hlo] ] glo] UCl
A 4L 938 PUSCHE &8l DCIE 728 = 9= 7144 a9471 9o}

[239]
[240] R o] Had gl A Ayt
2411 ¥ 0% &AM AR Pl 484§ 51 4B 4

[242] 295 %Eﬁ}lﬁ, T *4 % A A 2’8 7)1 X 5+910) 3 7] K] =(910) 4 & ol

[243] 71 A =1 (910) ii/‘ﬂ X1 (processor, 911) ] 2 2] (memory, 912) 2 RF*-(radio
frequency unit, 913)& E &g}, Z Z AA Q1) LA = 1 WA & 8ol A Aote
715, HA /s S At A I ol A TR EFI AFES
ZRAA 1D o FFAE = Aok W E P 912)F ZEA A (9112} A A E o,
I 2 AAO1D)E 5317 Y8 thFst A B E A 43t} RFE-(913)E=
EZRAAO1H A, FAANZTE F4 D/EE 718

[244] TH(920)-2 Z 2 AA(921), W E2](922) E RFH-(923)& - &3,

[245] Eiﬂ]ﬁ(%l)b A &1 K] & 8ol A AlotH Ve, 3 L/ WS
TAgt T A o)l A TREF O AFES T2 A A 92D o8] FAE
T ATk W 2 2] (922)= ZEAA (92D} AAEH o, ZEAA2DHE ?Eo}ﬂ
A%t tpeket AW E ATl RFH(923)= Z 244921 A2 E o, T4
NZE FA /L= Al

[246] W 2.2 (912, 922)= ZZ A A (911, 921) W Ei= o] Ho) & 4 9lar, &
ok A thokel et o 2 2 A A (911, 921)9F A= 4= gt

[247] A ol 2 A, A A A (low latency) A B] 25 A 3= FA41 B4 A2 glof| A
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{

O

‘}6;}%121_ ] o] ] (DL data)E 4 &l

?1 ¢t RF(Radio Frequency) A, 2 /7] RF 7%
ZZAANE EFFE S QT

[248] TS, 71 A 51(910) R/ wWE920)-2 g 7)) 9] ¢FE L (single antenna) HE=

% SFE| Y- (multiple antenna)E 7F2 = Q)

[249] =10 o] A AA] oo ©hE T2 %Mﬂ 5 74%E oA gt

[250] 53], 5= 10004 = &A% 99 ©Eg B} A8 o A sk ol

[251] T 108 FxHH, e T2 A (E= YA E A& Z Z A A(DSP: digital
signal processor)(1010), RF =& (RF module)(*t+= RF - )(1035), 3] ¥
2 E&(power management module)(1005), +E| L-(antenna)(1040),
Hl B 2] (battery)(1055), T] 22 &) o] (display)(1015), 7] 3| = (keypad)(1020),
] 2 2] (memory)(1030), 4 7F=(SIM(Subscriber Identification Module)
card)(1025)(¢] 42 A& & ¢y, 23] A (speaker)(1045) 2
nFo] A = ¥ (microphone)(1050)S *E&talo] A4 = = ot @S g vhel 9
e U} B = T 5 9] SHE| V& 283 5= 9l

[252]  EZEAA1010)= G = 1WA = 8ol Alete Vs, 3 B/ S
T 7 Qe o]~ TR EF ] AT LR M A (1010)0] o8l FdE 5
AN

[253] M E2(1030):= ZZAA(1010)9F 12 ¥ L, 3 2 A4 (1010)9] &2t #AH
AR E A7) v 22](1030)i= Z2AA(1010) W Eiz 2]l A& 4=
N, 2 G gs FEo R Eiﬂ]/\i(lOlO)Q} A= ZF AT

[254]  AREARE ol E B9, 7131 =(1020)9] HES FEAVES HA A B
nlo] A 2 F(1050) 5 ©] &3 &/ & (voice activation)®]] |3 A3} HE 534
22 WE ARE JHE L2 AX(1010):= ol 213 B E A HE Ak,
At HE 2 A5 7= 5 Ade 758 TS A&t 75 49

t] o] ¥ (operational data)© 4 7} =(1025) == W 22| (1030) 2 F+H & % T

| o

QAT FEGH R A A(1010)3= AFEARZE Q1A AL G A o & gl W E HH
= e AEE HaE01(1015) Bl vz ol e 5= 3

[255]  RF R E(1035)3 ZZ A4 (1010)°] 2= o], RF AN ZE 541 ‘3-3/-‘5%
Z=A 3T} 2 A M (1010)= £ A 8] ko] Oﬂ*‘g‘ =l =4 =4
OlE & FAStE A AT E A4S E i AHE RF FE5(1035)0

_I_z_z

B %@E} RF E5(1035)2 74 ANZE 74 2 F4l8t7] 95t

T ](recelver) 2 A & 7] (transmitter) & -4 F T} QFEHU(1040) = FA A&
20 @ Z=alEhs V]S Shr), B A5 2 S=a 5 1), RE g(1o35)t

ST A 1(1010)011 ol A e)str] Ylsle] ANZE AGSta 71 A o2 NBE
ket 5= vk A | A= 297110455 S8l 8= 7HY B 7HS
AR HEE 5 9l

[256]
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[257] - A Aol A AQbetE W o] 4184 Q= A B4l X9 RF
# & Ve Eolt
[258] S 2, % 11 FDD(Frequency Division Duplex) Al Z=§lo| A & & 4=
AT RF EEQ 4¥ & et}
[259] WA, HE AR, =8 H = 9olA VwH ZRAAM = ASE HolE &
T Z2AEEe] olg R EHH NS5 F217](1110)0] AlF o)
[260]  EA171(1110) Hol A, ol 21 3 A 5= YA E-th-o} 2 1 W 3HADC)?
o8 oF7] ¥ = o|n| X & & A A s}V Hﬁﬂ A =3} B (Low Pass
Filter, LPF)(1111)°] o] 8] Be| & ¥ a1, 4 317](Mixer, 1112)°] 2] &l
71 At 0 2 E] RFE A3k W %El P o] 5 %% 7](Variable Gain
ZH A S HEA114)e) o @
e ¥y, A9 2*"L—7](Power Amphfler PA)(1115 Oﬂ ol F7tR FEH M,
E E—*W(e)(HSO)/?lEﬂUrﬁH A(EN1160)= &3l 255 = a1, FE|VH(1170)S
235 ALy}
[261] W& A A RZNA, Qb U= R A EE FAlEke] Al
NEEE& AFslH, o] AaE2 ey 2 X (& )(1160)/Tr§ M5 (11500
23 ey a, 5271120022 AlFH o)
[262]  FAZI1120) WA, =AlE A S E-2 A 78 SF 7] (Low Noise Amplifier,
LNA)(1123)°]) o] Z-F5 ™, th &3 HEf(1124)°] o] 8 HE & ¥ a1, 51
H 31 7] (Mixer,1125)0) 9] 8] RFE3LE 7] At o] o & 3} aF W stE ),
[263] 7] st HEE Ms= A T3 FE(LPF,1126)¢] o & FE & =],
VGA(1127)0l o] 3] TFF o] o g2 1 e AT E F53la, o= 8 H &
9ol A 7]z ¥l ZE A A Al zE T,

[264] w3l 27 Q29 o] (local oscillator, LO) 24 7] (1140)3= A4 2 =21 LO
N e A 2 s HEr(1112) R shaF "g7](1125)00 72 Al 5 gkt

[265] T3, Y4 314 3 (Phase Locked Loop,PLL)(1130)-2 2 A gl =3} =& of] A
AG DL FALOANZEES AASHY] 8] Z2AAZEE Ao ARE
TS AL, Alo] AT ES LO WA 7] (1140)00 A &3k},

[266] T T o] A I ZEL & (10 =AEH AT EA mdE =
1

[267]
[268] % 12 E WA A oA Aeksti= whHo] A gE 5= 9l o B4 x| o] RF
T

AE]
EEo e A8 E vErdl ol

[269] A A O F, & 12 TDD(Time Division Duplex) Al Z~Elo| A 18 E 4= 9= RF
2E9 A E ek,
[270]  TDD Al &

~~Elol| A o] RF B&9] £4171(1210) 2 5°4171(1220)-> FDD
Al 22glol A o] RF E& 9 $417] 9 A7) o] 291 S d sttt
[271]  ©]3}, TDD A =51 €] RF B &2 FDD Al =¥ 2] RF 2.5 ¥} 20| 7} vz -39
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B (BPF,1260) % QFEL}

=
=

¥4z, 9FEl| 1H(1280)

hyi|

30

[e)
9

af =

=

%% 7] (Power Amplifier,PA)(1215)°] 2]
[e)

[e)

=

B 7|2

3
1(Band Select Switch,1250), W= =3}

)(1270)

Ak

4
=
=

REEE!
_(H

B
o}.
EIES
A

e
5

1

ko)
-

A

o
Al

WO 2019/124978

[272]

E](1260)

: iy ol o
) _o_ﬂmgwmﬂ%w
PR R RwT o
MTM/Iﬂ A,*MWJIQM_ELNEWQ#O
o —_— — v —_
T e ld® Tz
Sl WMy xS s
o = = RO ) %o o <m0
.Nu,m Ef'ﬂ OtJIbOdIEt r
Fed LFRy NG
IR s Ewﬂ 3 EA GO
W = A RO X
ol WP 4 M o 8 _Wﬂ SR &,@
R Hocubiu.qwﬁoﬁmm
JElmﬂﬂ;n zlmongdlumomuo»m
R R T
WEg pRTmrm
ol AT ol LN W T By
T phET Tl
e R I
M%% %i&rimﬂﬂﬁdo»
TS w0 ® @<
S R i o
TOZ ol wmoOHm W T
T X N AEg®ETh
LR ol TG
X ro w o o W e T R X

r o T =

sl Lwmw W o B
i ool B o e BT RO RO T RO RO
<4 K R TS we < e

[273]
[274]
[275]

ol

[e)

]| of (firmware),

2 AA

[e)

Ay

1

2]
b1, olm] A1 o

ahe. whelA,

ol %)

ks)

71 o]/g-2] ASICs(application
[}

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal

Eg, vhola

o #1A]

T

T
T .

=

T

Sl
T

ALl Al A7

2~
=

4] 51 o1 A

)

[e)

EEe, vlolaR

EAAM W = 9

=

Sl
T

Ay

2AA,

Ay

g2 S oA Ao

7] W28 = A

gate arrays),

J

A

processing devices), PLDs(programmable logic devices), FPGAs(field programmable
=

[276]
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Ay ol §7H5 A
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739
M EA Aol A kol e 1 Ao} AN & A4ahs Mgl
o] A,
Ao o ZRE, 7] S A Alo] AR AGS
27| = (scheduling) 3t 7] 91 ¢+ 88k = Al o] 4 H.(downlink control
information, DCI) & Al 6l= @A), 2

G N A= o2, 7] DCIO 71Hkste] = 2] & A & -F A (physical
]

[ 1]

N o o

#17] DCIo) 238 54 A E(field)=, 47| 28 A3 T 54 AL
of R rRko] A1 g =4 o) o) Tl Fl A A
EQ o 3= v,

1. O

[% 73} 2] A 18+l 9l oA,

7] 54 2 =& CSI(Channel State Information) 8% E =0]mH,
A7) XA B HE= Y AlE A2 ¥ (higher layer signaling) S =&l 47|
B A Aol AR sl v A 7] CS1 A 2o 54 gl
AL EA o7 dh= 4y

[T 3] Al 13l Jlof A,
71 54 2 =5 MCS(Modulation and Coding Scheme) 2 = 0],
A7 AA AH = 0] A E MCS 4HE 5 B H(reserved) MCS 4E¢!
g 5 o= s Wy

g4 Al 13l glefA,
7] 57 ¥ == HARQ(Hybrid Automatic Repeat and request) ¥
SEDE)
71 A2 AR A7) 4 E A A} Yol olel ve) 49 E 5

5] Al 1l 9lefA,
EA4 dE= A1 A gl A & d(resource allocation) E = 0],
AN AE =733 Aol R e vl e AAHE 7] =2

271

71 =l

Arekre A 1 A o] Al 2F A E- Gh(starting symbol value)$1 A&
o

o>

N

[ 6] Al 13l Jlof A,

G el e} A4 AE G

YR F0h e 4ol A9 A719 A BHoR

87&7 A T AR AFE A Ao] RS AEshs Bl 3lojA,
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[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

T ANZE F2187] 9 $F RF(Radio Frequency) 5 2},
A7) RE F 3 7154 0.2 zlElo] iz R AN E L

information, DCD)& 41 311

871 71A = e 2, 471 DCIe 78bste] &) &% = & A E (physical
uplink shared channel)2 E-3l] 7] J&H A Ao AHE A5
AotatH,

271 DCIo 289 EA FE(field) =, A7) 28 AT 36 A9

1\TH

4 3 = 3= CSI(Channel State Information) 2.7 & = o]y,

A7 5% =

71 AAl A= A9 A5 Al 219 H(higher layer signaling)< 53l 7]
ek A Alo] ARl el vle] A d7] eS8y BEo 54 4k
NS EHOZ sz vt

Al 733l Qlof A,

71 54 2 =5 MCS(Modulation and Coding Scheme) 2 = 0],

A7 AA AH = 0] A E MCS 4HE 5 B H(reserved) MCS 4E¢!
AL EA o= ahi= v

Al 733l Qlof A,

471 54 2 == HARQ(Hybrid Automatic Repeat and request) ¥ &
d=o|H,

A7 A QR 7] AR A Alo] Rl diel vy AAE A

A 73l Yol A,
A7 54 B AR A Ao Al @ (resource allocation) & = 0],
&= Aol AR disf v AAE V] =4
Arekre A 1 A o] Al 2F A E- Gh(starting symbol value)$1 A&
o

ER o= sz vt

A 7380l A A,

A7 EA A=A g Heoly,

871 AA AR = 7] SR A Ao Rl el v e A" AIRE G
el A A7) = ok 4G A Al AV s 5w
Sh= .

A T A 2=Eloll A 3R =1 Aol ARE A EkE VA=) flof A,
T ANZE F2187] 9 $F RF(Radio Frequency) 5 2},
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71 RE R 7|54 o2 AAy o gl Z2A|AE 2 sta,

7] ZRAM =,

W= A7) dEE A Aol AHe HAEE 275 " (scheduling) 7]
3t 31eF# A Ao} 4 B (downlink control information, DCI)E % &3}
A7 R, 4] DCIe) 7| gkt & 2] 33FE = &+ A (physical

uplink shared channel)S -3l 7] A& A Alo] AR E A8 S
AlostH,
7] DCIOl £33 54 HE(field)w=, A7 28] AFE A o7 A=
ol 7] A A Alo] R REo] AEE =4 of o} e XA
AR E X338t 42 54 0= 5k 7] A+

978 14] Al 1380l lojA,
7] &7 = = 3= CSI(Channel State Information) 2.7 = o],
A7) XA B HE= Y AlE A2 ¥ (higher layer signaling) S =&l 47|
Ak A Al AR disl] el AAE 7] ST 8 o] 54 k<l
AL EH O R = /A

378 15] Al 1380l lojA,
7] &7 ¥ == MCS(Modulation and Coding Scheme) & =014,
A7 AA AH = 0] A E MCS 4HE 5 B H(reserved) MCS 4E¢!
AL EA 07 3= 7| A



1/8

PCT/KR2018/016249

» NG-RAN

WO 2019/124978
[5=1]
i
AMF /UPF
\
I\
A
Iy
I
[
LA
0
NG-C/U
@)
| NG-C/U
| \
| \
gNB !

0o
o

Ol

Ly
K
&
02

00
ol
0

IH
@
02




PCT/KR2018/016249

2/8

WO 2019/124978

S44 - S|OQUAS {/ ' Z}=10]S-IuIl A
10]S-1UI
\|\J

CLHCLIHOL6(8(L]|9(G|V|€|¢[}|0

guloeds
JalJlieogns uo |
spuadap 98z18g

| OquIAS
S|0quAS {y] ‘L]=30]$S

| ¢ | z | 0
T 013
y S10|S {y'Z'1)= oweJygng "=~ __

Yy

| 6 | 8 | L | 9| 5§ | ¥ ¢ ¢ | 1 ] o

—— -l [
-

ozIg poxi4d  TTme—o // sw| oweJygng

-l ]
|

mso_ oweJq olpey



3/8

WO 2019/124978 PCT/KR2018/016249
[L=4]
st NBZaY
| |
™
¢ ™
142" oFDM AlE
- g
AT T RB
k = NegNg, 1
-
el 2=
= re
n
= 92
1[N o
2= el @A _
_ X D2lEe AL, (k1)
e T 2529 A=, (k1)
23 23
= =
= 2
x %
Y_
k=0
v _____




PCT/KR2018/016249

4/8

010
K

}%W%ENX
}%MSEHY
L

J
B

010
Kl

i

| TTI

FLES]

o

WO 2019/124978

2 3456 7 8 910111213

1

7
7
7
0

20V

7] DL Mol e

B o mion ae




5/8

WO 2019/124978 PCT/KR2018/016249
(7]
e
\ /
UClo] ME= AH=2s)| 9lst DOl 24l —$705
\ /
oo B0 Zo U2 =3 ol d2 —8710
\ J
=o
(58]
N
\ J
UClol M== A ==iot)| 2let DOl M= — 5805
\/
S0 MBI T 22 WU = UGl 24— 3810
\/
==
[59]
911 g;o 913 921 9?0 923
( 1% = (eNB) ( ( cHet (UF) (
Z2hA | | RF ew Z2hA | | RF ew
=R =R
| |

( (
912 922



WO 2019/124978

5 10]

1040

N

6/8

PCT/KR2018/016249

1055

Battery

1015

Y

1035 1005
- > Power »
Receiver | [« Management |

Module

RF Module
Transmitter 1010
A \
> DSP/

Microprocessor

1050 1045

Y

Display

1020

A

Y Y

Keypad

Flash Memory

2 /

1030 1025



7/8

PCT/KR2018/016249

WO 2019/124978

[5=11]

GLL

vd

Jaxa|dng

Yo} IMS
euusluy

> VN

(481114
ssed pueg)
4d9

gLl

\\

0cll

\

174%

Gcll

(481114

ssed MOT)
4d1

\

9l

(1018|1980
|e00T)
0T

(doo7 payo0]

aseyd)
Tid

Lell

(481114

A

ssed pueg)
1d4

a|npouw 4y

¢l

N

0cL1

(481114

A

A

ssed MOT)
4d1

\

FLLL

pueq laseq

108830044




8/8

PCT/KR2018/016249

WO 2019/124978

[5=12]

€ecl

(481114

ssed Mo7)
4d1

\

vécl

(403E[ [ 1980
|8007)
01

(doo7 payooT]

A

aseyd)
Tid

Gecl

x

0gc!

(48114
SSed MOT) |«

A

i1

\

Hicl

pueq aseq

408892044

||||||||||||||||||||||| e

_
| (49314
_ > YN ssed pueq)
| 4dq
_ ool wa_
_
_ /
| 0zl
_
_
_
|
| G1gl
| (101114
| Vd | ssed pueg)
_ 4d9
| x
_
Yo IMS vicl
| 109185 pueg [~ 05¢!
| olel
_
| 01|14
_ ssed pueg ——09¢1
|
_ Yol 1 Kg
_ BUUSIUY —0L¢l
L____
9| npou Jy
08¢




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2018/016249

AL

CLASSIFICATION OF SUBJECT MATTER

HO40 72/12{2009.01 ), HO4L 5/80(2006.61}

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

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4W 72/12; HO4B 7/26; HO4J 11/00; HO4L 1/18; HO4W 72/04; HO4L 5/00

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

Korean Utility models

and applications for Utility modeis: IPC as above

Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: DCHdownlink control information), CSE MCS,

stze, field, UCT{uplink control information), PDSCH

HARQ, starting symubol value, tesource

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2013-0007614 A (SAMSUNG ELECTRONICS CO., LTD ) 18 January 2013 1,7,13
See paragraphs [ i1 E {03122}, and figure 12,
A 2-5,8-12,14-15
Y US 2014-0362792 Al (HUAWEI TECHNQLOGIES CO., LTD.) 11 December 2014 1.7,13
See paragraph [0030]; claim 1, and figure 1.
A KR 10-2811-0009025 A (LG ELECTRONICS INC.) 27 Jannary 2011 1-15
See paragraphs [0136]-{0342}; claims |, and fignre 21.
A HUAWEIL et al., "DCI Contents and Formats in NR", RE~1719389, 3GPP TSG RAN WG i-13
Meeting #91, 18 Novewber 2017
See section 2.
A VIVO, "DCT Countents and Design”, R1-1719783, 3GPP TSG RAN WGT Meetiug #91, i-15
18 November 2017
See sections 2-3.

L]

Further documents are listed in the continuation of Box C.

E See patent family annex.

*

“A”

“R”

“p

“y

“p”

Special categories of cited documents:

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

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

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

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

document published prior to the international filing date but later than
the priority date claimed

wpr

e

wy»

o

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

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

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

document member of the same patent family

Date of the actual completion of the international search

12 APRIL 2019 (12.04.201%)

Date of mailing of the international search report

15 APRIL 2019 (15.04.2019)

Name and mailing address of the ISA/KR

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

Facsimile No. +82-42-481-8578

Aut

horized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RKR2018/016249
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2013-0007614 A 18/01/2013 AU 2011-230149 A1 30/08/2012
AU 2011-230149 B2 03/04/2014
AU 2014-201577 Al 03/04/2014
AU 2014-201577 B2 16/07/2015
GA 702053 A 29/09/2011
GA 2792553 C 24/05/2018
Gh 102859023 A 02/01/2013
CN 102859023 B 11/03/2015
CN 1040562581 A 17/09/2014
CN 104002581 B 27/0472018
DK 2378828 13 29/07/20
£P 2378828 A1 19/10/2011
EP 2378828 B1 08/05/2013
EF 2648470 A2 09/10/2013
EP 2648470 A3 26/03/2014
£P 2648470 B 02/05/2018
BS 2423656 T3 23/09/2013
£S 2681020 13 11/09/2018
JP 2013-526108 A 20/068/2013
JP 2015-146600 A 13/08/2015
JP 5714693 B2 07/05/2015
P 5085833 B2 07/09/2018
KR 10-1777996 B 12/09/2017
KR 10-2017-0064006 A 08/06/2017
PT 2378828 E 22/08/2013
RU 2012144728 A ?7/ 1/2014
RU 2014125817 A 271 Z/ZO
BU 2527753 (2 10/09/2014
RU 2653232 C2 07/05/2018
U 10200979 B2 05/02/2019
US 20110228863 Al 22/09/2011
US 2014-0253932 A1 02/10/2014
Us 9161348 B2 13/10/2015
WO 2011-118865 AZ 29/09/2011
WO 2011-118065 A3 15/03/2012
US 2014-0362792 Al 11/12/2014 CN 103200483 A 1770772013
CN 103200483 B 09/09/2015
OGN 105227266 A 06/01/2018
US 2018-0263031 Al 13/08/2018
Us 9080255 BZ 22/05/2018
WO 2013-104330 A1 18/07/2013
KR 10-2011-0009025 A 27701/2011 Oh 102474376 A 23/05/2012
CN 102474376 B 15/10/2014
CN 104301082 A 21/01/2015
GN 104301082 B 27/10/2017
EP 2457340 AZ 30/05/2012
EP 2457340 Ad 18/06/2014

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RKR2018/016249
Patent document Publication Patent family Publication
cited in search report date member date
EP 2457340 B1 25/04/2018
US 20110013615 A1 20/01/2011
US 2014-0161067 A1 12/ Oh/EOM
US 8774e24 Be 08/07/2014
Us 9173211 B2 27/10/ ZOL)
WO 2011-010855 AZ 2770172011
WO 2011-010855 A3 21/04/2011

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




FAZEN =
TAZANE LA PCT/KR2018/016249

A, Bl 3l 7| EF(FAESEFAPC))

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

B. ZALE Eof

b AL EAGEA S EFE /) A)
HO4W 72/12; HO4B 7/26; HO4J 11/00; HOAL 1/18; HO4W 72/04; HO4L 5/00

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

L

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
cKOMPASS(E3) A W5 A AMA|2~H) & 7] 9)=: DCI(downlink control information), CSI, MCS, HARQ,
starting symbol value, resource size, field, UCI(uplink control information), PDSCH

c. #EE™

Fhel a2 AeE B A e A el 714 A A3
Y KR 10-2013-0007614 A (34 #2212/ AH) 2013.01.18 1,7,13
@& [0116]-[0122]; 2 %9 12 F=.
A 2-6,8-12,14-15
Y US 2014-0362792 A1 (HUAWEI TECHNOLOGIES CO., LTD.) 2014.12.11 1,7,13
ek [0030]: R 1 2 =W 1 R
A KR 10-2011-0009025 A (AA A4} F212]Ab) 2011.01.27 1-15
ek [0136]-[0142]; A7 15 2 =W 21 3=,
A HUAWEL ‘&, “DCI contents and formats in NR*, R1-1719389, 3GPP TSG RAN WGl 1-15
Meeting #91, 2017.11.18
A g Rz,
A VIVO, “DCI contents and design’, R1-1719783, 3GPP TSG RAN WG1 Meeting #91, 1-15
2017.11.18
A 23 Az,
F7} &8 o] C(AlIE)el 71 A1 o] st X dgssle Ba B2 s Fastil e
199 Folo = . .
B T RAZUY TE S0 Fol AL ERO2 TUG AN
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
il
‘B ZAZ9Y 2299 EE$NYS 299
BSOS SRR PSR M SASHY T i snauae ge v e pa shbnon 278 wae) 4
R T EE IR gl Ao 21}
LA E FAd o F L Al v ehs FE EE 08 QgE 4D, s ns N o
E%qggééq%M%%QQg%éagaqggggz Y' SEFdwo] ol 4 5 FH o] efy o] de] o 2
o] Fedabel A A A 37 dw

P74 o] el T o FAIE A D ol el EE T
Az A e SAEAL A TE
20199 049 129 (12.04.2019) 201941 04¢ 15¥ (15.04.2019)
RRE
e
». W5 182-42-481-8578 AT +82-42-481-8264

221 PCT/ISA/210 (- WA -£A1) 2015 1€




TAEEAD

FA 2 A0 1A
OSEs]d Ba An PCT/KR2018/016249

jf;ﬁj%g%"”” 29 oS =55 =AY

KR 10-2013-0007614 A 2013/01/18 AU 2011-230149 Al 2012/08/30
AU 2011-230149 B2 2014/04/03
AU 2014-201577 Al 2014/04/03
AU 2014-201577 B2 2015/07/16
CA 2792553 Al 2011/09/29
CA 2792553 C 2016/05/24
CN 102859923 A 2013/01/02
CN 102859923 B 2015/03/11
CN 104052581 A 2014/09/17
CN 104052581 B 2018/04/27
DK 2378828 T3 2013/07/29
EP 2378828 Al 2011/10/19
EP 2378828 Bl 2013/05/08
EP 2648470 A2 2013/10/09
EP 2648470 A3 2014/03/26
EP 2648470 Bl 2018/05/02
ES 2423656 T3 2013/09/23
ES 2681020 T3 2018/09/11
JP 2013-526108 A 2013/06/20
JP 2015-146600 A 2015/08/13
JP 5714693 B2 2015/05/07
JP 5989833 B2 2016/09/07
KR 10-1777996 Bl 2017/09/12
KR 10-2017-0064006 A 2017/06/08
PT 2378828 E 2013/08/22
RU 2012144728 A 2014/04/27
RU 2014125817 A 2015/12/27
RU 2527753 C2 2014/09/10
RU 2653232 C2 2018/05/07
US 10200979 B2 2019/02/05
US 2011-0228863 Al 2011/09/22
US 2014-0293932 Al 2014/10/02
US 9161348 B2 2015/10/13
WO 2011-118965 A2 2011/09/29
WO 2011-118965 A3 2012/03/15

US 2014-0362792 Al 2014/12/11 CN 103209483 A 2013/07/17
CN 103209483 B 2015/09/09
CN 105227266 A 2016/01/06
US 2018-0263031 Al 2018/09/13
US 9980255 B2 2018/05/22
WO 2013-104330 Al 2013/07/18

KR 10-2011-0009025 A 2011/01/27 CN 102474376 A 2012/05/23
CN 102474376 B 2014/10/15
CN 104301082 A 2015/01/21
CN 104301082 B 2017/10/27
EP 2457340 A2 2012/05/30
EP 2457340 A4 2014/06/18

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




A AR A
& S

TAEEAD

CERETEN PCT/KR2018/016249

A L P FAY

o1 Tl
EP 2457340 Bl 2018/04/25
US 2011-0013615 Al 2011/01/20
US 2014-0161067 Al 2014/06/12
US 8774224 B2 2014/07/08
US 9173211 B2 2015/10/27
WO 2011-010855 A2 2011/01/27
WO 2011-010855 A3 2011/04/21

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	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 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report
	Page 49 - wo-search-report
	Page 50 - wo-search-report

