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749, 0] Y| E 9] 71 3= UPF(user plane function), SMF(session management
function), AMF(access and mobility management function) T2 ¥se 4= 9l

&, T4 A2 5(100)2 T EhE He] B4 =E5(110-1, 110-2, 110-3,
120-1, 120-2, 130-1, 130-2, 130-3, 130-4, 130-5, 130-6) 272 U532 ¢ 125
7HA 4= e

227 BA A 2SS A =R Al A S BAIgE B 5 Ro|

Y28 FAxEd, B4 =2(200)3 F ol dulo] R A A (210), W F.2](220)
LU Ef A} AAr o] A& Fqe= 74 A 23005 £33 = AUk
R Sl (2000 A E TE o] 2 A1 (240), FH Q1E] ¥ o] 2 A (250),

H

ko)
A A= (260) T2 vl £33 4= e} B4 =200y EsHE Zhzbe] A
25 22 (bus)(270)0l] 98l AA¥ o 2 FAIE e 5= )
ohRk, B4l =00yl 23 27| A AES FF H 2270)7F ok B,
EZAMQINE FACE NE QIE o]l 2~ = /NE HAE Foto] A4dE
T AT o & Eof, TEAA(210):= W K.2](220), T4 &A1(230), 9
A #H o] 2~ FX](240), &2 AE | o] 2= =](250) B A4 F=](260) 5ol A
Aol & shfel A& Qe o] A5 Fato] AdHE 75 )

3R A 210)F= W 52 (220) B A d2](260) ol A A o &= shifel A
32 = 713 W ¥ (program command) = A & QTh TR A (210)= T A
A} =] (central processing unit, CPU), ~L 2= A 7] Ax] (graphics processing unit,
GPU), o= & I o] A Ao Eof] & Wi Eo] 5= HE o ZEAME
om] gk 4= Ut} W] X.2](220) 2 A7 & X](260) ZH2H- F A A4 v A 2
H 34 A v 2] ol A Aol & stk A Ed 5= QT ol E 5,
W 5.2](220)+= ¢} 7] -8 v ¥.2](read only memory, ROM) 2 W ol A~
] . 2] (random access memory, RAM) ol A & o] & shu}2 -4 = 4= St

CA] &2 15 FxsH, B4 Al 2 5(100)S 5572 7] A =& (base
stations)(110-1, 110-2, 110-3, 120-1, 120-2), 5= 2] ©++5(130-1, 130-2, 130-3,
130-4, 130-5, 130-6)= >~ 4= v}, 7] A1 =(110-1, 110-2, 110-3, 120-1, 120-2)
2 wkk(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)2 ¥ &31= B4 A 22 8(100)
"AA W EL AR XA E = ok Al 71 A =(110-1), A2 71 A 5(110-2) 2
A3 71 A 75(110-3) 232} vl =2 Al(macro cell)= A S = At} A4
Z1 A 2(120-1) 2 A5 71 2] =1(120-2) Z+2h2 222 Al(small cell) & 343 5= It
A1 71 A =1(110-1)2] A A8 2] A (cell coverage) WHoll A4 7] A =-(120-1), 3
WE(130-3) E A4 @E(130-4)0] £ 5= AT A2 71 A =(110-2)9] A A 2] A
ol A2 ©k(130-2), Al4 THk(130-4) D A5 B2(130-5)0] 3 5= 9T} A3
712 50(110-3)] A AW 2 =] Well A5 7] A =1(120-2), A4 ©S2(130-4), A5
wHib(130-5) 2 Al6 TWE(130-6)0] £ 5= AT A4 7] A =(120-1)2] A AR 2] A]

o

O
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[74]

[75]

[76]

[77]

el Al e (130-1)0] 3 5= ATt A5 71 A =(120-2)2] A AW 2] A Wjof A6
@ (130-6)0] £ o ATk

o] 7] A, Bo] 7] X FE(110-1, 110-2, 110-3, 120-1, 120-2) ZH2F-&

%= B(NodeB), 2153} == B(evolved NodeB), gNB, BTS(base transceiver station),
A1 7] A] = (radio base station), 41 E t A ¥ (radio transceiver), <A 2~

3 Q1 E(access point), WA 2 =" (node) & 2 XA E = Qlr), H2
YHE(130-1, 130-2, 130-3, 130-4, 130-5, 130-6) 2+ 22 UE(user equipment),

B 1] 9 (terminal), < Al 2~ B 1] 9 (access terminal), F-H} 2 B 1] ' (mobile terminal),
Z~H) o] A (station), 7} A 2~ €] ©] A (subscriber station), F.H} 2! 2~E] ©] A (mobile
station), -t 7} A} 2= €| ©] A (portable subscriber station), =-(node),

thulo] ~(device) &2 A A = = At}

3, 192 0] 7| A FE(110-1, 110-2, 110-3, 120-1, 120-2) Z2H& A &2 &
FukE oM B2 5= QAL BiE U Fub v ol B4 5= ok
B2 0] 7] A E(110-1, 110-2, 110-3, 120-1, 120-2) Z+ZH& ofolt] Y WM&

% = (ideal backhaul link) F=1= ¥=(non)-o}o]t]d WME P35 Fa] =2 A= 5
Uit ofo|t|d ME JH i =-olo|t]d ME HAE Tl A2 HHEE
e 4= Qv Bl 7 A FE(110-1, 110-2, 110-3, 120-1, 120-2) 27+
ofolt]d ME A = w-olo|td ME HAE T3l o] UEY A} AAE
F Atk B9 71 A FE(110-1, 110-2, 110-3, 120-1, 120-2) ZH2H& 51.0]
HELAZTFE FA8 23 E dld @E(130-1, 130-2, 130-3, 130-4, 130-5,
130-6)°l] A& 4= a1, 3l & @& (130-1, 130-2, 130-3, 130-4, 130-5,

130-6) 23 A3 AT 5 s10] YEY ) A5 5 ).

3k 5 4=0] 7] A S E(110-1, 110-2, 110-3, 120-1, 120-2) 222 MIMO
A% (& E°], SU(single user)-MIMO, MU(multi user)-MIMO, Tl f =.(massive)
MIMO &), CoMP(coordinated multipoint) <&, CA(carrier aggregation) & %,

H]H 3] o 9 (unlicensed band)oll A A%, @b I A1 5] F-Al(device to device
communication, D2D)(X 1=, ProSe(proximity services)) &= A ¢ & 4= At}

o] 7] A, B o] w5 (130-1, 130-2, 130-3, 130-4, 130-5, 130-6) 2+ 21-&

71X =(110-1, 110-2, 110-3, 120-1, 120-2)7} t-23t= 52}, 7] A =+(110-1, 110-2,
110-3, 120-1, 120-2)°ll o] &l A| ¥ = 52F& T 5= St} o & 5, A2

71 A = (110-2)2 SU-MIMO HH2] & 7] 8E0 82 A1 5 2 A4 vk (130-4)0) A% =
3L, A4 @H(130-4) SU-MIMO 21 el o] aff A2 7] A =(110-2) & = -
AT E g = Q) =, A2 7] A 5(110-2)& MU-MIMO 2] 8- 7]Hko g
ANEE A4 e (130-4) D A5 GE(130-5)0 AL 5= 9lar, A4 vk (130-4) 2
A5 @ (130-5) ZHZHS MU-MIMO 2]l 2 8 A|2 7] A =1(110-2) & 2§
NT g5 FAE 4 9

A1 71 A FH(110-1), A2 71 A =(110-2) 2 A3 7] A FH(110-3) Z+72H-S CoMP
WAg 7ihe 2 A5 5 A4 Td(130-4)0l Ak 5= daL, A4 S130-4)
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(78]

[79]

[80]

[81]
[82]

[83]

[84]

CoMP HH2lell o] 8] A1 7] A =+(110-1), A2 71 A 5(110-2) 2 A3

71 A= (110-3) .2 7H A3 & AT 5= T H559 7] A5 &(110-1, 110-2,
110-3, 120-1, 120-2) Z}Z4-& 2pAl o] A A 2] A] ujel] 48k @db(130-1, 130-2,
130-3, 130-4, 130-5, 130-6)3} CA W28 7|t o 2 N5 & F4lsh 4= glt) A1
1A (110-1), A2 71 A 5H(110-2) 2 A3 714 =H(110-3) ZH2He A4 v (130-4) 7
A5 T2(130-5) o] D2DE Aol & 4= Qa1 Al4 ©E(130-4) E A5 FE(130-5)
7375 A2 71 A4 =1(110-2) B A3 71 A =(110-3) ZF22] Alof e o] & D2DE

Fae 5 e,

S o7 A A AEo A Aekel S (UL) A4 i Eo] AdE Aot 4
SEE FolA Al T mEo A FeE = el E B, AT A s
Fahol A== Aol 5 o] th-&3tE A2 B4l == Al B4l oA
T E = R ASEHE W E B0, AT 4 iE e S e 4
ATt =, Aol Fxfo] Ay 5ol ool ) -g3= 7| A =2 Ao F 2t}
&t 2E AT g Ak v 2, VA 5] F2to] A e A o o]
-k B2 7| A 5 9] T2 g ek E2he A g

B URLLC(Ultra-Reliable and Low Latency Communication) PUSCH(physical
uplink shared channel)$} eMBB(enhanced Mobile BroadBand) PUSCH {+2] &4
g=3t

URLLC PUSCH= URLLC A H] =& 913l A}-&%3= PUSCHY & Ut} o &
E0°], URLLC H°| ¥ = URLLC PUSCHE %3l #%-4¥ 4 3lt}. URLLC
tlo] Bl = URLLC A H] 29| @ AL &0l whe} A5 5= dlolHd 5= gl
eMBB PUSCH = eMBB A H] 2~ & 9] &l AF-8-% = PUSCHY = Uttt ol & &1,
¢MBB tl|°] B = eMBB PUSCHE -3l %2 = 9lth. eMBB U ©] E = eMBB
Aa[2z=o] @ AL E o) et E = ol B 4 At

N UL(uplink) #]-71 @ E (re-grant)

of e ol A Aty = W &-& whido] VA5 S B HE =414 &t Z1(DL)
Aol A (el E E ], PDCCH(physical downlink control channel))®ll 3 g}

A H (] & £, DCI(downlink control information))®ll 7| %8} A}aF= =1 (UL)
tlolE] 2 (e & 01, PUSCH)S &3k Alvte] ol 2182 -+ 2t

ke UL Hlol B A= ARE S 7 Q1= A 8.4 E (resource elements) 9]
A7) 7] Z8Fe] A% E-F-(resource block) ] 17| & AA T 4= it} o] 7] A,
AE E5 UL HOlE & 23 7 vk @3- A% & 5o HARQ(hybrid
automatic repeat request) L2 A| 2~ 2 H 25 Ho] 3t 4= 9lTh HARQ Z 2 A X
A= AAES AS E5S AXND 7 Utk o & 5o, AAS AE 552
HARQ 3Z & A 2~ 2] '8 2} €} NDI(new data indicator)ll & &l 2] A€ 4= it}

A& MR e QFANE S 7R = F o)A e] dlolE (A& E9], URLLC
tlo]E, eMBB H o B])o] HF& A et S w3 A4S 5 gt
[TAGES L8, AFE, E AA AT s ol e 28 4
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[85]

[86]

[87]

[88]

=

t o] Bl (o] & £, URLLC H©]E|, eMBB H 0] E])2] $-A49= 8 FALE 5o

7| zato] A E 7 At 7 A =& HolH 9o e E A ehE ARE
X al= A Al F WA A (o] & E9], RRC(radio resource control) H| A X)) &
ko] HEe 4 vk S 7| A O 2B G AT WA A E S
NIL, AT WA Aol 3E3HE AR 7] 23te] HlolH o $-AGHE ElE
T AT B, ol o A= 7 A W whdo] a1 9l V< Ao
AeojE 59l

Aty = W E-2 UL ALk ol g} DL A Foll & 284 5= 3l
A e = W EA, FLE S ES Al @G AHARE J?ﬂo}*‘;— DL A| o]
Aol 2/ o] FAlE A5, B2 A1 DL Al Al & Foll A v DL

Ao} Aol EFE A (o] S0, DCDol 71 2ake] UL A4S a3 4
21Tk Weke 42219 DL Ao} A Y5 Fol A mpxw} DL Ao LS A 9] &
o} |

oA, ”

HARQ )i?._
oh;} 1 2 =
NDIZ gc;’;s}% DL Al o] A E (] E 0], DCDS o] AL 4= ),
CBG(code block group)2] Al < Az}l 4|, HARQ Z 2 A 2= 2] '8 2}, NDI,
CBGTI(CBG transmit indicator), % CBGFI(CBG flush information)+ &4 ¢+ Z
E5& AAlet7] el AFSE 7 At o] A5, VA H S FAE AE E5E

A Al 8= HARQ Z 2 A| 2~ 2" 2}, NDI, CBGTI 2 CBGFIE .33} DL A o]
AL E &9, DCD& ol A5 5= 3l

St T2 2] S H B (o & 9, X4i 59 X}% I AHHYE
E3Fet= DL Alo] A #1& 71 Al 5 S 2 7E =218 5= 2151, DL Alof A4 #19])
ol &l XA ¥ = HAE E5S UL ol Ad #10] 978 5= 3l DL Ao A
#19] 721 o, e 29l G AR (ol & 50, AF EF59 Y &
AH)E 28 sh= DL Ao Ald #25 7| A 57 S 2 HE] =413 4= 1T} DL Al o]
A #20] o &l A A ¥ = W H5o] DL Ao A #19) o &) A A ¥ = A F
E53 5As A5l & 501, DL Alo] A #2¢] 3£3+¥ HARQ Z = A| 2
21821 2 NDI ZF2bo] DL Alof Al d #19] ¥ 3 HARQ S 24| 2~ 2 E 2} 2
NDI¢} & 3t 745, @2 DL Alo] 2] #20)] 3t A H (o] = 5o, DCD9
71 z3ke] A E5& UL tlolg Ald #20] 943 5= st} =, &2 DL Al o]
A #1o] E XA & FeA] &S 4 ) 7|4, DL Ao Ad #19]
E3E A H = DL A A #200 skl AH ol FAT 4= a1, DL Alo] A
#12] A7](el & E°], CCE 2] 7l9%):i= DL Ao A #22] A7](d & E9], CCE
ol Aot U = Aok ==, DL Ao A d #19] =17]3= DL Alo] Ad #29]
A719 & 4 Aok

oA A E UHH 52 &5 7] Hh(slot based) A% 2 H] &5 (non-slot based)
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[89]

[90]
[91]

[92]

[93]

o] UL dlo| &l Ay #13}
IT) =, DL Alo] Al Y #21= A4 BEo)

S=E UL HolE Ad s

ol
>,
=2
2
1 olo
)
2
%o,
iy
w)
=
> o
:);I:‘r/
\
>O T
[\
s
2
¢ oo
s
I

=
Eﬂ
o,
it
k1
(e
ISP

i
oot

c
—
i)
= 5
o,
N
iy
H
—
_E
)
r
jatal
ula#
=
>
[-*>~1
oby

N
>
m U
>
%0,
o

¢

H
ok

et

o%

rlo

o %

o 8
v}

ofy

o

(HURRT
=)
lo

o

g o] o (multi layer)E & A1 3F=

E0], 5t} o] DL Alo] A el o] s whidol
,olell whe} st ol ko] AE 5550l
2N E DL Alo] AYE Fo) A npx

e,

2 oF

) :
ol Ob L']:E,

2

Mlﬂ!

of)
e
4 ¥

=l
chitol) & AL} ©
DL A o] A d o] A A]
532 Al A 22 E ol A
38 Fxsd, 714

Aol A #1(el & £, DC)S el AEe 5= ik DL Alo] A€ #1-2 UL
#

o
LAy

9

i

th
i

ol 2
R=/
£ oox

ol :10

o C
—
2
opy
oL

X,
ok

o o7
%0,

2

H
|
N

oby

il

U

o
(o]

[

2

o

et

ofl
ox

e

elolE] A #12 A A% 5 ek DL Ao} A #10] A48 Foll UL dlo] ]

A 410l BhE §EE AGHE A0R AYH A%, /14T DLA A

#10] S8} A AHE FAR A H5S A% A4Y B ARE TP DL
Z

Aol AY #2(1 & 501, DCHE ol 253 5= 2Uvh. DL Alof Ad #23= UL
dlol A #1 thilell UL dlof B A d #25 = 0 743, DL Al ]
A #23= UL tlol 8] A #12] AES TAA1717] A8l AH&E 5= Atk DL
Aol Qg #20] E3H HARQ Z 2 A2~ 2" %} 2 NDI 2+ 2h& DL Alof Ad
#10) 3H¥ HARQ ZEA| 2~ 2 H 2} 9 NDI9} 593 4= gt} Eiz, CBG7}
A% = 29, DL Al Al #2¢]) 3£3HH HARQ Z 2 A 2~ 4] 'H 2}, NDI, CBGTI,
2 CBGFI 7472 DL A o] A 9 #10l] Z3HH HARQ Z 2 A 2 2 'H 2} NDI,
CBGTI, % CBGFI®} &4 & 4= AT} 1=, DL Alo] A #2¢]] 2 3H¥ CBGTI %
CBGFI 7171 DL Al o] A #1¢] 3£3t¥ CBGTI % CBGFI9} & YdatA| &5
At

ke Fdek A

NE VA ToR

[\
i

2
2ATH DL Ao A #1-& A4 550 Y5 =
UL Hlol8 A #1& A 131, DL Alo] Al d #2= A% S50 W=+
UL dlo]E Ad #25 A At o] 45, UL o] Al do] A% =
T A E2 A A E 5= 9t o S 5of, UL dlolE] A #12] A2 Fuh4=
AL (e & Eof, A2 A B E]o] = Al ZF 2Ll 55)3 UL dlolH 2 d #29]
A2} F3h5= 2 (A & B, A= A Bl gl o] = Al A A E5) (He
SIAAL AN = 9t DL Ao} Y #23= L ZA(A)S dridol Al XA 4= 9l T}
ZIA a2 UL HolE] A d 9] Fut A ES Ao 2, g T35
ALECE B0, I Z #)S U §52 &85 5=t} o & 59,
VA FE G T AL ES o2 B 2EdE 5 3l

G2 DL Ao Al #1 2 #2 Soll A mhx] DL Ao Ald #29] A Al upef
UL o8 Mg #25 AF T 5= At} =, DL Al Ald #1900 93 &%= UL
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[94]
[95]

[96]

[97]

tlol e A Y #1-2 AFS¥ X ¢F& = Qlth o] 714, UL Hlo 8 Ald #19] A%
TH#12 UL ol B Ald #29] A F3H#29) 5L = o) =, UL ol E
A #10] A 77412 UL Hlo B A d #29] A -k #29F v 5= gtk UL
tlol e e #19] 3 41> UL Ho ¥ 2 #29] S Z #29 5L = AUk
=, UL dlolE g #12] & #12 UL dol g A d #22] & w2} 1 &
T St

5457 AL A 2=glo A UL A o] A2 AAl o & EA| g7l ol T,

L 45 FxE, VAT E AS E5S 9 g A B E 5, DCDE
F35H= DL Ao Ald #18 @ido] A48 L Aol Ald #1& UL
tlol el A #1-8 A A8 4= 9l DL Ao 21d #10] A% Fof UL dl o] ¥
Ad #10] T S 5(o & Eof, UL tlolE A d #10] o} & dd(E)ol Al &R
AP E = Ao A4 A2 DL Ao A #10] 28] A A==
TAdd AEF EFS 2 g A H(E o, DCDE ¥£33}= DL A o]

A .DL Ao} A9 #25= UL to]E A9 #1 thAlo]
UL dlo]8 A #25 A A8 4= T} o] 49, DL Alof A #2:= UL dl°] ¥
A #19] AEE SAA717] 8] A2 5= 2t DL Alo] Al #20f 23514
HARQ X 2 A 2> 282 2 NDI 2+ 22 DL Al o] 29 #19] ¥£3-¥ HARQ
A2 A E2 D NDI9F U S 5 AT =, CBG7}F AFE- 5] = 7 -, DL Al o
A #20) E3HE HARQ X 2 A4 2~ 2] ¥ 2} NDI, CBGTI, % CBGFI 272 DL
Aoy 29 #1] E3HE HARQ X~ & A~ 2]'H 2} NDI, CBGTI, 2 CBGFI%}
=98t 4= 9t} wi= DL Alo] )Y #20)] F3¥ CBGTI ¥ CBGFI 2428 DL
Aol A #10] E3+€ CBGTI % CBGFI9} th& 4= 9l

g, UL dlolE A dol] Y8 == A% 552 217]= DL Al Ald #19] 2 3
Sy = 2 249 sl wrek debd 4= Q) ol & 9], DFT(discrete
Fourier transform) 32 2] 5 o] 4]-8-%] = UL dlol g A do] Y == HAF 559
715 DL Alo] A el ofaf) dH A 849 74 D RRC H A #] o] <3
AA | stepu e g st AAgd 4 Q) 1el =2 V) A5 o] DL Ao Ald
#1 I DL A A 28 S8 A2 8 Q5o A 245 &93H= 49, UL
tlol e g #10] £33 A5 B2 A7) UL ol g A #20]] 232 A%
E5o] Av|et 2 A A4E 5 A

Gibo] A WE 53 7| X =l AFstr] fal, UL vlolH Ad #1 2 UL
tlol g A #20] £3E HAF E59 AV = FL8HA FA == Alo]
vk st UL dlol B 2 g #20] 939 dE E59] A7[7F UL Holg Ad
#10] W2 AF S5 V]9 g AS ko X A7) {8, 7] A =52
DL Ao} 2 #20] E3FE] = MCS 18 2 (ol & 50, Iyes) & HF AES 93
MCS <1 2~ 2] Wl (d & £, 256QAM(quadrature amplitude modulation)©]
AFE-E = 7 9-ol MCS 19229 W 13= 10, 1, -, 27"°] 3L, 256QAMO] A}-§ = A]
o= 7 §-ol MCS old] =2l =10, 1, -, 28") Thaloll Al A4S ¢33 MCS

o

it
ox
o

oL ok
2
o
ool N
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[98]

[99]

[100]

[101]

A el o] WMol & F0, 256QAMO] A8+ = 7 §-ol MCS ¢1d 2~ 9] W] +=
"28, 29, 30, 31"°] 3L, 256QAM O] AF&E] A] k= A 9-ofl MCS <19 =2 H 9=

"29, 30, 31") Well A A€ 5= St} vk, dl g AE S5l & &0, DL Al

A #20l] &l AA == AF E5)& 7| Aol A R AsH= A2 A
ESEEAAST E5Y 53
=0l 219 & AW E ¥33= DL Ao A #1 2

A ATk DL Alo] A #1& A 550 Py 5=
AL, DL Ao} A #2:= A5 E5o] P ¥ =
AT} o] A5, UL "ol ¥ A do] HAF x| = A1t
AL ES W 73% 9tk o & Eof, UL Hlol ¥ A #19] A 2 A 7F Aol =

Sof, Al A% i Al 453} UL dlolE] A #28] Al AIZE (el B
Sof, AR A8 I AR £32) 219 9T A AY 4 9lh DL Ale] A w2
S IAN)E BN AN G 5 ek /14T UL FlolE] APl A7
xm%%@gw,sﬂw DAYEL e SEE BEY 4 Y 0B
Sof, 7|45 S g AR AL S S e ()l S 5 Aok

we DLZﬂOiz‘H%jj#le—l#z%iow whA 2 DL A|o] A Y #2] A Aol ket

UL "ol E A #25 A5 5= At} ol & 5o, UL dlol ¥ A #12] A% A
DL Aol Al #29] % & F2to] ¢higl 49, Wb& UL ol e A 419 A%
glol UL Hlole A d #25 A& 4= dvk 3, UL ol B A #19] A%
Zz}o] 238 98k A glo] H QT

dﬂl

Ttk i, v UL ol B A #19]
A& Fo DL Alo] Ad #2& 7413 L Alo] Ad #28] 535 52}
¢k Ao UL ol Ald #19] ¢H7FASd 49, -2 UL dolg Ad
#19] YA 5 AFSHA] & 4 Ak 1 < DL Alo] A #20]] <] &
AA == UL HolH 2 #25 AT

DL Alo] A #27F A A% A5 & )y

tlol g g #29] AHAEE A oF glo] e o Q) LEﬂOlEi XHLU

o)
AL EL 71 A 7o o &l A-GA R AT E = V] wiell, $A AEE
AA A EL 54 2 & W2 (o] & 59, 54 TDD(time division duplex)

WA 9 URLLC Al B] 2=of) g ap2] o =2 285 4= Qlt}, &gk, UL dlolH g

= =
#20] AN Fub A5 B RAdE = ]l
HE 55| UL HlolE Al d #1°] 93 o
dlol® A d #20] thA] {1 3hi= 3Hg ol A, &
Hogol A olu] =gk A S AARESHA] X 4= Itk DL Alof Ad #12
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International application No.

PCT/KR2019/003970

A.  CLASSIFICATION OF SUBJECT MATTER

HO41 5/0002006.01 ), HO4W 72/1202009.61}, HO4W 72/03(2063.01 )

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

B.  FIELDS SEARCHED

Mininmm documentation searched (classification system followed by classification symibols)

HO4L 5/00; HOAW 72/04; HO4W 72/12

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 models: IPC as sbove
Japanese utility models and applications for utility models: IPC as sbove

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: first-second SFI (first and second slot formuat indicator), flexible symbol, SRS, UL symbol

(uplink symbol}, re-indication

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y QUALCOMM INC. Remaining issues for siot format indication. R1-1802835. 3GPP TSG 1,3-7.9-11
RAN WG #92. Athens, Greece. 17 February 2018
See pages 1-12; and figure 1.
A 2.8
Y SAMSUNG. Op UE-Group Comumon PRCCH. R1-1715981. 3GFP TSG RAN WGl 1,3-7,9-11
Meeting NE#3. Nagoya, Japan. 12 September 2017
See pages 1-3.
Y CATT. Femaining issues on PDCCH search space. R1-1800249. 3GPP TSG RAN WGHE 4,510
Meeting AH [801. Vancouver, Canada. 13 January 2018
See pages 1-3; and figure 1.
Y US 2017-0288832 Al (QUALCOMM INC.) 05 October 2017 6,11
See paragraphs {0008], [0084]-{0130]; and figures 10-11.
A QUALCOMM INC. Offline discussions on GC-PDCCH carrying SFL R1-1801082. 3GPP 1-1t
TSG RAN WGT NR AH 1801, Vancouver, Canada. 24 January 2018
See pages 5-12.

I:l Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

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

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

“L” 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)

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

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published atter 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

“X”  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

“Y” 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

06 AUGUST 2019 (06.08.2019)

Date of mailing of the international search report

06 AUGUST 2019 (06.08,2019)

Name and mailing address of the ISA/KR
= Koreas Intellectual Broperty Office

Goverrment Complex Daejeor
Daejecn, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

ilding 4, 189, Cheongsa-co, Seo-gu,

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

{nternational application No.

PCT/KRZ019/603970

Box Ne. I {hservations where certain claims were fonnd unsearchable (Continvation of item 2 of firct sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. E Claims Nos.:

because they relate to subject matter not reguired to be searched by this Authority, namely:

2. [j Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.:

because they are dependent claims and are vot drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. Iif  Observations where unity of invention s lacking (Continuation of llem 3 of first sheel)

This International Searching Authority found multiple inventions in this international appiication, as follows:

Group 1 (claims 1-11} pertaios to a method for operating a terminal for transwitting an SRS by means of first and second SF{
information or a base station for receiving the SES,

Group 2 (claims 12-20) pertains to a method for operating a terminal having different resources occupied by first and second
PUSCHs indicated in the first and secound resource allocation information.

L. [j As all required additional search fees were tirnely paid by the applicant, this international search report covers all searchable
claims.

2. E As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
ouly those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were tiraely paid by the applicant. Cousequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claimus Nos.:
claims 1-11

Remark on Protest Ej The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest bat the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Information on patent family members

International application No.

PUT/KRZ019/003970

Patent document Publication Patent family Publication

cited in search report date member date

Us 2017-0288832 A 05/10/2017 CN 108886449 A 23/11/2018
CN 108886450 A 23/11/2018
EP 3440794 AZ 13/02/2019
£P 3440765 A1 13/02/2019
Us 10367616 B2 30/07/2019
Us 2017-0288833 Al 05/10/2017
W0 2017-176405 A2 12/10/2017
WO 2017-176405 A3 21/12/2017
WO 2017-176406 A1 12/10/2017

Form PCT/ISA/210 (patent family annex) (January 2015}
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A 2,8

Y SAMSUNG, “On UE-Group Common PDCCH™, R1-1715981, 3GPP TSG RAN WG1 Meeting 1,3-7,9-11
NR#3, Nagoya, Japan, 2017.09.12
g o]x] 1-3 FF=£.

Y CATT, “Remaining issues on PDCCH search space™, R1-1800249, 3GPP TSG RAN WG1 4,5,10
Meeting AH 1801, Vancouver, Canada, 2018.01.13
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Y US 2017-0288832 A1 (QUALCOMM INC.) 2017.10.05 6,11
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