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AAE 53 vldolE (Big data) A8 7|& 59| IoT 7|« A% IoE (Internet of Everything) 71&% Ui
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ojuf | B AA] dojA AlREE ~RFgE fo]E AZEYo] = FPGA(Field Programmable Gate Array) E&
ASIC(Application Specific Integrated Circuit)¥ &2 3t=glo] FAHLAE 9u|siy, '~F'&= ojH I
< Y. agAR VR iiE°]°1 T st=goldl g5 = o ofyth, '~F e AEHAAE
Ae A Al dEF FAAE FE I s e 1 o] ZRANES AAANIIES 74E = AT
upEha], A HA] oo mEy ! %ﬂ*'—t— AXESO] FAHRAE, AAAGE AZTEO FALLE, FUs 74
82E 9 HAd FAHLAEY 2 THL8AEY, ZEAAE, 95, 45, TEAAE, ABRFEE, =
2O9 =S AIMEES, EdoWE, o], rlojlarzs, =, o]y, HeolEHe]s, Heoly FxE,
HolEE, oldlolEs, 2 WFES . FAHLAETR ~F'E A ATEHE VIS o Fe o 74
845 2 SFERE AFEAY FUHE ARSI ER o BEE ¢ U By olYe, 8%
E % 5 ES grute]s EE HSE HWHEToFE 9] sl e 2 o] (PUES AIAATI=S T EE
TE ATk, FI A AA] Ao mEW, 5= Sy o) Z2AMNE 2F8E 4 .

oje HE-H T=Hg Fx:sle B A B2 dEE GAs] AHst. s7ldA B AE Ayl o TH
A 7 e g tigk FAAQ Ade] 2 NG e E EFAsH 5Y ¢ Jdvka dHEE A5l
E 2 A AEE AT Bott. aga FEHE &5 B XA Y TeE i#ste] Aod &olE
2A o] AR, &AY ok HEE e Fol wel dekd o gk a8 BE O JoE B AN Akl

A

=
247 &S EUZ digAor & Aolu. o3}, 7|Ax @de YIS s
eNode B, Node B, BS (Base Station), 74 H& 49, 7IX]=r A7), &= H]E-‘Hi /B =

Ud 4 gtk @2 UE (User Equipment), MS (Mobile Station), AEHZE, AnlE AFEH, e 417

T2 I F e dEuyoiAa"S x9EE Q. 28 7] dA Xﬂ?‘}ﬂE Zi% olyt}. olsk, £
MAI= —‘?*ﬁ FAl A zmElo A dbe] VX o2 HE W ARE FAS] Y3 el & Ayed. 2 )
Al= 4G (4 generation) A]Z2El o]& HT} & ol HAEES AYdr] 93 56 (5 generation) E41 A

2¥S 10T (Internet of Things, AFEQIEIY) 7]&3 §83ts 4 7|9 2 o A|z®Eld B3 Rojth. & )
Al 56 541 7l 9 [0l B 7es 7|Wo R A5y AH|~(dE o], AnE &, ~nfE dy, AnlE A
g, 2ntE 7} = ACEE 74, A Ao], gAY u, Avfg), HF R kA Jrl?i A2~ 5)edl A84d
ATt

ol3} AHolX AM&E= W ARE AA3= 8o, Ao ARE AAs= &of, B4 AMIA (coverage) el
Ay o Ad WIS AHFE Loj(d: o|WlE(event)), T A (network entity)ES A Ast= £of, W
AAES AATE &o], X9 A4 24AE AAs= 8o T2 A1 HAE 9 dArje Aotk uehA,
2 A $EHE §950 ddHE AL olyn, F53d U4 oguiE VA= o2 {07 AE8E &
ATH.

ols} Aol HoZE ¢]5le], 3GPP LTE (3rd generation partnership project long term evolution) TF2olA]
gojsta e 8o E WHEo] dF Agd 4 vt sHX|NE, 2 JIATF Y] fof E WA S 9 A
= AL o}

Uul, o el s Asgdn sdsl 489 4 ot
s

T Bl AR 2719 34 AT AB|AE AFstd Ao A "loju o & Eo], 3GPPY HSPA(High Speed
Packet Access), LTE(Long Term Evolution %+ E-UTRA (Evolved Universal Terrestrial Radio Access)),
LTE-Advanced (LTE-A), LTE-Pro, 3GPP2¢] HRPD(High Rate Packet Data), UMB (Ultra Mobile Broadband), %
[EEE®] 802.16e &9 &4l #FEa o] i, uFAe] 7 dolE AMu|2E Algshs o F4 4 A=
gom whdatar gt

o T FA Azge] QEHS e, LTE A2goAE

Frequency Division Multiplexing) ®Al& A&3ar U

3}k 3 (Downlink; DL)ollA41+= OFDM(Orthogonal

g A (Uplink; UL)ollA+= SC-FDMA(Single
Carrier Frequency Division Multiple Access) W1S &3t ). AP a= G2 (UE(User Equipment) =
= MS(Mobile Station))©] 7]A]=F(eNode B, I+ base station(BS))O.Z HoJH T ANz Z HAEsdle F
MPAE S8taL, gy as 7|ATo] dER HojE e AAEE dfFste FAEaE St e 2
< v AE B, ZF AR R dHolE B AARE do] B AT AdE AR FJAA ¥
%, & a4 (Orthogonality)o] AH3ES, T 4 2&Fo=H 7+ ARGAS] oy = AfHRE Fi#
3

—HHF[‘
o

LTE o) %o &% B4 A2goRA, 3, 5 FAAARE A4 2 Aux A3 5o g a7 Al
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Al s g Qlojok aFr] wiitel] thFE T AMS WHEShE AH|27F AP EojoF gt 5G FAIAAE
S 98 nyE= Abla2s S/ 28l F)e F21(Enhanced Mobile BroadBand: eMBB), wit® 71418 &
2l(massive Machine Type Communication: mMTC), ZA1E Xl HAI(Ultra Reliability Low Latency
Communciation: URLLC) o] At}.

Q- A ool MR, BBE /1E9) LTE, LTE-A F LTE-Prok A93h dole 4% Sunt o9 343
dole] A4 £58 AT AL BER Gk AF Bol, 56 BUALWAA ABBE sl /AT gl

|

&hake ol A= 20Ghps H T % %\‘ 41 (peak data rate), AIFHINAE 10Ghpse] H) A4 £x22 AT
Aojok gt} FAld, F7bE el AAl A dE E(User perceived data rate)& #lFsfof e}, o]
ze 9 A wrEA7]7) 94"6}1, us &dd tE t= &% (Multi Input Multi Output: MIMO) A
Xz 52l 71 Y-S atgty. Eg ?5_4_7‘1194 LTEZ7} AF8-3F= 2GHz <] dilel 3~6GHz &=
T el 20MHz Eth WS FIF HES ASFOEN 56 TAALRA 8T8k H]

B AdF S28 w5A-

0O

m
o0 o o 4 oo

ZAlol], 56 BAIA B A AE 1B Yl(Internet of Thing: [oT)9} Z& && AHAE A A7) Y& mMIC7}t
aHE I k. milCE EEHoZ AME JAEUS AFsy] 8] A dldA e g2 & X, g
AWl &, T4 g A, g ug i Sol 27E 4 Q. }% AEIE oy 71A] AlA 2
oheFst 7)7)o FAEe] TAl vleS AFEER Al oA B Fo g (dE , 1,000,000 ©2/km2)<
AP 4= dojor gttt S miICE AUt @E2 AHj=9] 544 A& 10}9Jr o] Aol AW3FA K3t
= 3A G AXFE ThsAol FoRE 56 FAALHAA ATEE e AR]E o] BS 52 AHIAE

L7 & . allCE A Pete @ A7ty dd= FAHojof g, dde] wige & A5 ndslr] &
7] W&ol wi$- 71 wiEE] A A|ZFH(battery life time)o] &7-2 & Slt}.

25 (Robot) H&E 7] =] (Machinery)oll w3k 9427 Ao (remote control), A+ AHs3k(industrial
automation), <1 ®]&7X](Unmaned Aerial Vehicle), €924 77 Alo](Remote health care), ¥ 33 &=
(emergency alert) ol AR&H & AMH|AEA, 2 AXA D 2 AIHAEE AFste A& AT of ). d&
Eo], IRLLCS A Y3l Mulae 0.5 dElxzr 22 B4 H4 X AAZH(Air interface latency) & RES3) ok
3, B Ao 10-5 o|3te] HF 2 F&(Packet Error Rate)] LA zte=t). whebA] | URLLCES A Qs A
H 25 98] 56 A28 o2 AMu|x=rt 22 AF AIZE FXH(Transmit Time Interval: TTDE #l3-3lof
st , Aol Fo digelA He finE SdEjoF st AAANEe] aTtdEn, ok, d<g mNTC, URLLC,
eMBBE A= T2 AMul2 F39 o dd i, 2 JjA e A& dide] HE MuE f3o] dedt dd dE=
AL oHt},

wpx|eo 2 - URLLCS] A9, 543 ZEA(mission-critical) 02 AlgH+= AEE] 7|¥F FA4 BA M| 224,
Al
=

A7Vl Azet 56 FAAIAEA s s AH A5 she] Q19 A (Framework) 7|WFo.2 M= g3
of AEFeler k. =, GEA iz v L A A5 7 AHlaSe] =PHor $dHy] wrkE 3
o] Alaglor FeEo] AojHa AFE = Aol nhEH st

ERE, olstell A LTE, LTE-A, LTE Pro Hi= NR Al&ES dEl2AM 2 7fAle] AA] ols AWstAnt, AR 71<
A uE e ALGFEE e ofEe] BN 9l

=
= RAe] AL el 482 4 ok EmE, 2 A
B

AA el %98 J1EH A4S 17 Ao wHoM B AN WAE 27 Melubd olshs MelelA A

B A9 Fi 0 BANLGE 489 + Ao
ol LIE % LTE-A A9 ZelQ) T2 e RS Fzste] noh PAHoz dgstad s,

1= LTEON A Al2lellA 7] dlolE Z2 Alojaidoe] dFss FAAAGA At-Fa5ed e 7 +

E 1 oM 7tRFE Al Poé‘lﬂ%, ﬂijff TG As dEit, ARGl el HA S Ee= OFDM A
(symbol) (101) 24, Ny, 70l OFDM A1 (101)°] +°4 shbel &3(102)& TAStaL, 2789 &30l B st

ABEZY(103)S FASY. £3(102)9 Zol= 0.5ms ©o]ar, ABEZH(103)¢] ZAo]x= 1.0ms ojtf. 18|t
g T (104)2 10719 AEZHA(103) 0.2 FAHE A7Fd A dYolt};. Fuate g A9 i]i Asek
9= A BEAMF O (Subcarrier)(105) 24, AA A28 HE S (Transmission Bandwidth)e] hHZL Z Nyl

o] Hugfee(105) 2 F+A ).
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[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]
[0039]
[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

SIHS31 10-2021-0071470

1l

A -k do A 2] 718 G = a2 AYHE(RE; Resource Element)(106) 24, &4 oA Ex
OFDM A1 Qg 9 AMBsgo] Qldx2 yepd 4 . i~ EE(RB; Resource Block =2 PR
Physical Resource Block)(107) AlZFdHAoNA Ny, 709 A% OFDM A1H(101)3 S35 G oA Nzl e

A&y ABzjol(108)2 Aolwrt. webd, 3hbe] RB(107)E Nyw x N 708 RE(106) 2 FA®TH, k3
2 dlolEle] HA ASE9= A7) RB ©ejolth. LTE Al=elo A dubzl oz A7) Ny, = 7, Ng=12 ©]aL, Ny 2

Nutz A8 A jele] ojelZel v gt

rlo EE

o &

o

5o LTE ¥ LTE-A A" A9 a3 Ao H B (DCI; Downlink Control Information)ell thal] A% <
2 AYIEE i},

LTE A 2="lelA] at&Fa diolE] 52 AP o digh ~2AE" JH= IIE B3 7IAFo25EH o
Do Al AgEnt. DCIE AP dolged st ~AEY AEIA &g doled gt ~AEFE Fr<
A ofF ) AR A7 2L AHNE DI A oF, gEdEHuE ARSI tE3l (spatial
multiplexing) & A-&3t=A A5, AHAIo] § DCI AR oA Fol gk FRE 2T 5 v}, =S, =3
AEE wak AHeoj¥ DCI xEHo] AE=o &8 4 vk, oAxid], stFLEa dolHd g 2AEFLE AF
2 DCI format 12+ A% o3} 22 AAHRES X3IEE T4

- A9 g9 #49 0/1 ZYL(Resource allocation type 0/1 flag): @Az @3 Wao] §8 0 99X 3 1
A FA%C. 58 0 H EwW 218 2 835}le] RBG(resource block group) T2 24AAE g3t} LTE
NzEo| A ~AEE e 7|2 dge A7t 2 Fa5 49 gih~E FHEE RB(resource block)o]al, RBG

e RB= A E] 73 0 WAl e] AAEE ] V1 @evh A #9 1 2 RBG el 54 RBE &
Kl

o

flo

N

s

8t} (Resource block assignment): Hjo]E] H&o] &% RBE EXst). A~d Iz @ gihr

- WAz 9 39 WA (NCS; Modulation and Coding Scheme): HIO]E] &0 Algw W23 H45st3x} 5
tlo]EfQl transport block ¢ A& A g},

- HARQ T2 A)~ W35 (HARQ process number): HARQ ¢ ZEAM|A HIE EX 3},

M= dlo]E] A A& (New data indicator): HARQ Z7]dEQ0A] AAEAAE A 3T},

=3 WA (Redundancy version): HARQ ¢ T4 W AS FX 3},

PUCCHE 93+ A& A= Ao} W (TPC(Transmit Power Control) command for PUCCH(Physical Uplink
Control CHannel)): &3 = Alojald <l PUCCHO thet A% A Alo] WHS FA 8},

A7 DCle Ad=md 2 WHEAAHS AF sty a EA ozl PDCCH(Physical Downlink Control CHanne

DE S dEd.

DCI ™ A]A] payloadoll:= CRC(Cyclic Redundancy Check)”} ¥ow (RCE ©re] Al 93l RNTI(Radio
Network Temporary Identifier)® 2~ #EH (scrambling) FT. DCI HAH ) BA o & So] Ga-EX (UE-
specific)d] HolE A%, AFAlo] B 52 A A2 $E Fol wg} M= ohE RNTI Eo] AHgHT. &,
RNTI7F WA H oz dAFEx] Fal (RC ARt 23reo] dEdnk. PDOCH do= dEH= DI vWAAS
At ghhe @ whS RNTIE AFE-3te] (RCE ERlste] CRC &1 A¥7) gtow dd wA A= 1 e

KeR
e
X )
A58 AU & 5 Aok,

% 2+ LTES] DCI7F AgE &= stdd A 2 A€Q] PDCCHE =418 =Holt),

= 20] wp=™ | PDCCH(201)2 dlolg <4 A€<l PDSCH(Physical Downlink Shared Channel)(202)9} A]7tt}l=
3 "o, A A2 dg9gZze] A etk PDCCH(201)e] 9oL OFDM AE Ji¢z ®do] Hu ole=
PCFICH(Physical Control Format Indicator CHannel)S &3 %%+ CFI(Control Format Indicator)®@ T
oAl Al AlHTE.

PDCCH(201) & A B Je] FFo] Q= OFDM A& gdsto=zx, o] Hujsh W 1Y AAEH
S taygst 4 QEE slal, o= %3] DL-SCH(DownLink Shared CHannel)el] w3t tjzd A, = AAH
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[0047]

[0048]

[0049]

[0050]

[0051]

[0053]

[0054]
[0055]

[0056]
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hube] PDCCH= &bl DCI WAIAE wHbsta, sheFd e}l Ak ge thde] ddEo] FAld
ooz 7+ A Y= gl PDCCHY o] FAlo] o]Fox ), PDCCH(201)9] YaYgS s dHdx

A& 2+= CRS(Cell-specific Reference Signal)(203)7F AF&=®t}l. CRS(203)+= Ao Ax w AH X n}
ot AEE3 A2 ID(IDentity)el whel ~aHER P 2 WFo] depxltt. (RS(203)€ EE @dEe] FF5o=
ALgss Y@ s Also|y] it B-Ex Wlxwoe] Algd S, wekAl LTES] PDCCHOl gk ths<he|

<
= 1
U EA7IHe NFEZ A tholWAE|R A HET. CRSY] X E <= PBCH(Physical Broadcast CHannel)2
FAQPOoRRE JHEHOZ A dHZY.

Lo
v

PDCCH(201)¢] A+l & CCE(Control-Channel Element)Z 7]Wko 2 &bv | slube]l CCEE 97019 REG(Resource
Element Group), & % 36702] RE(Resource Element) &= 1A% tl. 54 PDCCH(201)E H& a3 CCE
of Mee 1, 2, 4, 8717 & & Ao, o= DCI HAIA payload®] E P&l wet Depxivt. o]gf o]
A& T2 OCE /B4 PDCCH(201)¢] ¥ 3 22 (link adaptation)S T-3&t7] &) AFgE ).

TS PDCCH(20D) e ti3h AR E 2 Ao AEE A& ok std, LIRAAE Eele tagds 93

CCEE9 F3eS YEl+= g4F 7 (search space)E AYsRtt. @453+ 7 CCEQ] aggregation level(AL)

o 4 Y Aoz FAHe glon, o YAHoR AadYHA gFa dE Ao o3t g4 F ABHx
A

49 WEE Fil YEHoR Fouch. 2 Anzdd Ul we H4E BTN ) (EERFE wE
o4 % 9 T RE Y FRE(candidate)] thste] PICCH(20D) B Blsg$ 45k, RC 291
B Y wEels fastta Add Jug e,

7} % (Common) B4 Fitezw HFH
2~AEZG ot FHol wAAS} TE % TE A

PDCCH(ZOl)Q & HA FE 2AE g oAb CdE Eo A AR AR 5

Information Block)-1¢] H%<S 93k DL-SCHe] ~AE% &9 AW E PDCCH(201)9] =+

T 4 Q).

LTEol A A PDCCH ¥4

EAgth, 3 IS TF

s el HolHt.

(KA
L
1o
o
14
o
1o
T,

5
il
ot

lo
td
rln
)
o)
il

FUE® & PDCCH TH AMEE g3 7 (search spaces) =HolA Ao x| aggregation level L€ {1248}

N ) . .
oA EMF7E k& PPCCH FH A Eo| o Hol¥ltl. (The set of PDCCH candidates to monitor are

s® |
k' at aggregation level L€ {1248}

defined by a set of PDCCH candidates.) PDCCH7} RUEH ¥ = zZhzbe] MW Al(serving cell)ol thall, &A%

—_—

defined in terms of search spaces, where a search space S

NO) ] .
ZF Tk o] PDCCH FH moll 58 CCEE v 7o) 91X t}. (For each serving cell on which PDCCH is
S®
K

monitored, the CCEs corresponding to PDCCH candidate m of the search space are given by)

L {(Yk +m’)m0d LNCCE,/{/LJ }+l

Y= 7)ol AeEe] glar, i=0,L,L-1°]t}. (where Yy is defined below, i=0,L,L-1.) &% %©21¥ 7 common
search space)oll W3l m'=m ©]t}. (For the common search space m'=m.)
PDCCH UE E4 e-A37ho A, PDCCH7F RUE = A9 Ao s, wef ZUEE U7} wat Az A=

m'=m+M(L)~nCI

(carrier indicator field)® F4%4 oli, 71H ny © Wyt Az A= gholt).

ek HUEY U7k st AN BER FAEA oW n'meli, o714 w0, L, N -1 olm, i Fol
A GAaF7to|A RUE® g PDCCH $He] <=o|t}. (For the PDCCH UE specific search space, for the
serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator

d
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[0057]

[0059]

[0060]

[0061]

[0062]

[0064]

[0065]

[0066]

[0067]
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in'==n14—A4(L)~nCy

field then where nc; 1s the carrier indicator field value, else if the

. . . . . . .. . w w .
monitoring UE is not configured with carrier indicator field then m'=m, where m=0, L, M -1. M 1is

the number of PDCCH candidates to monitor in the given search space.)

Hkeal XAz} = 38 ServCelllndex®t 5U3lth. (Note that the carrier indicator field value is the

same as ServCelllndex.)

TE BAIZTNEY] AL Y= F aggregation level L=4 % [=8o] w3} 0oz AT} (For the common
search spaces, Yy is set to O for the two aggregation levels L=4 and L=8.)

Q)
aggregation level L o|Ale] UE &4 &aFzl 7k

®
Sk

of tisl, W Y, & o3 #o] AojHrt. (For the UE-

specific search space at aggregation level L, the variable Yy is defined by)

Y, =(A4-Y;_, )mod D

k=|n/2
0_;‘7]A1 Y,1=nRNTﬁ#O, A:39827, D=65537 O]j_ L S/ JO]U:], HS’L\_:_‘ E‘}x\j

[k

A vle

il

% W5 olt}, (where Y-

k=|n/2
=npvrt 70, A=39827, D=65537 and L o/ -I, ns is the slot number within a radio frame.) nwrol AFE #H

4

RNTI #t2 3}aF o= 7.1 &3 3k 23 8 dofl HolFo] ). (The RNTI value used for ngy is defined in

subclause 7.1 in downlink and subclause 8 in uplink.)

g
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o7l aggregation level “JolAl wio] TaY S A= o 3l (CEER o] Folx FH Aoad
, 2,4, 8 /M9 CCEE 3hue FHSS wt=f o8] 7}A] aggregation levelo] o=z whird
THE zre=v. LTE PDCCHOl A aggregation levelol whel A olx &= A7 Ule] whto] RUH
(monitoring)dlleF 3} PDCCH $H " (candidates)®] F+ 317]9] =2 AHodr).
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[0069]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
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¥ 1
(L) Number of PDCCH

Search space

. . L
Type . L Size [in CCEs] candidates M
Aggregation level

6
12
8
16
16
16

UE-specific

Common

o = oo [ oo [~
o [ 0o oo o (o

¥ 1o g2d ag-E4 gAaF7ke] A9 aggregation level {1, 2, 4, 8} X3y, o] = 27 {6, 6,

2, 2t709] PDCCH FRTES et 35 B33k 4%, aggregation level {4, 8}& A s, o] o %

7y {4, 2}709] PDCCH $HTES et 38 §A3 7k aggregation levelo] {4, 81%H& A Hste olf&
Al =8 WA A 7F ARk oz Al FpgRE kA mealjof s17) wiol AW el A| (coverage) 545 £ s A%
o]t}.

TE FAFeE HAEHE DI A&g JHAAY e TFe digk ¥ x4 (Power control) 59
sk 0/1A/3/3A/1C¢F 22 574 DCI el disiAw Hejdrt. &

ke
L
p
L

4, A
(Spatial Multiplexing)& 2zt DCI EWE A P&tA] v, dd-E3 =4

ol gz o fLooo
Ao o oy i

to rlo ot ot 2

= =
3 DCI EWE e wdo] thsle] AAE A4 E=(Transmission Mode)ol| whe} @a}zith, X1"£l 9
RRC(Radio Resource Control) A|Z1E®E &3dlo] o]Fox|7] diitel, sld Ao sd wdel ustd
B35k Aol uigk st qExyQ] MErt Ao Jx] &k, wEbA, wd dAEE=ot Aagle] DCI

9 100 etel B4 UngS FAFORA BAL 94 BES a8 5 o,

71 M= Sl LTE B LTE-AolA o] sl Alojald H s AAHEE Silshs ¥y 2 g3t
of whste] 7]=sk3itt.

7l @A) =olE T g 56 B4 AZHAAS SR AolAde Hetel EWe FEstel wh A
4o Aystid .

= 38 56Ol ek A AlojAd S s

5E

Fope Agle] Rwsle A o wolFi e,

= 3o 2w Aojxges FASE A3t FI4 Zgle]l 71E ©h$]9l REG(Resource Element Group)(303)&
AlZF 2o 8E 1 OFDM A E(301) & T4 i, F34 Fo=E 12719 ABEAE o] (302) Z 1 RB(Resource
Block) 22 4= o] Qlth. AAAde 7|2 G5 FAsE d AeA AzE F 712 995 1 OFDM AE(30
DE 7Pgste sy g ArzHS] oA deleAgs Alojde]l Atksst & & vk, volHAEET A
oAdS ol AAAIFAOZH AREAFS] 2 A AIZEE TBAAE Qo] AAAE QFAES RESA7] 7)o
golslt. AojAde] FI5F 7|2 @S 1 RB(302)Z AAso=ZAN Aojady delHAld Alole] Ful
tssEs Bk a8 082 £ 5 ).
A

= 39 ZAIEO] Q& REG(303)E Aoz thedslt 719 AojAld dde HAAT 4= 9tk A o2 569
A sty a AojAide] gy = 72 ©9]E (CE(Control Channel Element)(304)2}a 3+ 74$-, 1 CCE(304)+
th=9] REG(303)2 TAE 4 dtk. &= 3¢ Z=AE REG(303)E oS So] Awalw, REG(303)= 1271¢] RER
TA4E & il 1 CCE(304)7F 6749 REG(SOS)i TR 1 CCE(304)E 72709 RER 49 + 98-S 97
st} s A Aol el AAEW dd JHe v (CEB0ME F4E & den, 54 3%

g9e Agojdd o] aggregation level (AL)ol U}E} 3t e v CCE(304) 2 W mo] As=
Alojd el CCE(304)E2 HEz FEEHM o] wf Moy =g]4Ql 3 W2 me} Fojd 5 g},

3o =AE &FgH A AolANde 7B e, = REG(303)°l= DCI7} Wi HE RESF o] & tlmygsty] 913
#HA~ 21352 DMRS(Demodulation Reference Slgnal)(305)7} WA ¥ = REE0] 5 ¥dE $ ). = 3
lo] 1 REG(303) ol 370€] RESIA] DMRS(305)7F A&¥ 4= ot} = DMRS(305)= REG(303)4] %3
Tob g ZyaYe AHgste] AEHY] wie] @RS X Fe] o Zyayg AE Whﬂlﬂl o

rir

Al ZF

gul

PE—%»E

4>‘““
é
2
B

a7
A o}

rlr 2%

A o]

=
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[0079]

[0080]

[0081]

[0082]

[0084]

[0086]

[0087]

[0088]

[0090]
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T 4% 56 FAEA A z="loA sty A Alojade] dEH= Ao S (CORESET; Control Resource Set)ell
3] A

T 49l A A= 1 £3%0] 7 OFDM AEE 7HHE Aot & 47 FIF FO082 A2H dg9%5(410), AHE
o= 1 £3(420) el 2789 AP (A|o]d G#1(401), Ao1d G#2(402))0] HAH U&= ¢

Ae) G (401, 402)9] Fopg= AA A2 tHGF(410) WellA 54 MBEME=(403)=2 H4E

o1 (401, 402)9] A7+ Aol st £ v sl OFDM AlE 2 AA" 4= glar, ma Ao (401, 402)9] A
b Aol Aojed e Zo] (Control Resource Set Duration)(404)2 Aol=E 4= v}k, = 49 A oA Ao
A#1(401)2 2 A=) Aojde Holz HdAHo] ar, AoJFd#2(402)= 1 A& Aojdq Holz= HAH
ATt

A7Vl AEE 5Go Ao AlojFdgLe JA|Fo] wtoAl A9 AF AladH (A Ala¥l HH(System
Information), MIB(Master Information Block), RRC AlZ1@#)& Z3&] AA=E 4 dut. @ZoA AojddgS
AAgtte A AP A, MEWME Aojddo AP, Aojdd o] o HRE AT+ AE
oujgitt. A % 29 AHES X + Ut

X2

- AAAE 1. F35 5 RB &9 AR

- ARAAR 2. Aojgde Az AE

- AAAR 3. AojFY A8 Ao

- AAAHE 4. REG HEY F7](2 =& 3 E= 6)

- AAAR 5. A% EE(Interleaved A% W] = Non-interleaved % HHA])

- AAAR 6. DRS A4 Q= (Precoder granularity)

- AAAR 7. FAFN BA(FE BT, O5-3F BAE, 9e-54 gA4E)

- AAAR 8. G AoJgAddA] ZUEF 3 DCI EW

- 71 ‘ﬂ
(% 2]9 AAFEe= 2 A9 A Aoy, [£ 2]9 AAAR odk sFH T AAdS AEshed T
gk gefst JrEo] dide] AAE 4 9l

o2 56olMe stekE A Ao A B (DCI; Downlink Control Information)el] w3l FAH o= HHS}EZE
Eia=

5G Al&®lo| A AFsFel 3 d)o]E (PUSCH; Physical Uplink Shared CHannel) 3¢ 3}3F¥ 3 dlo] & (PDSCH;
Physical Downlink Shared CHannel)ol tdt AA|Z% HHE DCIS 5af 7|AFo 2R E g A dgdwc).

-8 PUSCH 3= PDSCHol thale] whu] & (fallback)-& DCI E™ 3} ¥ thu] M (non-fallback)® DCI WS ¥y
EH¥ (monitoring) e 4= . Whu] 2 & DCI WS 7|A=3 gt AlojolA] ngd =2 pAdE 4= 9lar, ¥

GulAg DO ERE M4 b BSE 2FE 5

A el A Al wek, PUSCHE Al D8k tinl A& DI+ £ 39 ARES 38 5 .
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¥ 3

[0091] - Identifier for DCI formats - [1] bit

. . 1 N Nll.B\\'P Nl'l.BWP+1 /2 .
- Frequency domain resource assignment —[(Og-( o (Ve ) )1 ] bits

- Time domain resource assignment — X bits

- Frequency hopping flag — 1 bit.

- Modulation and coding scheme - [5] bits

- New data indicator - 1 bit

- Redundancy version - [2] bits

HARQ process number — [4] bits

TPC command for scheduled PUSCH - [2] bits
UL/SUL indicator — 0 or 1 bit

kel
b
]
>
%0
i)

[0093] oA A AAdo] wel, PUSCHE 2AEH 8= vdn A4 DCIE & 49 ARES
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[0094] - Carrier indicator — 0 or 3 bits
Identifier for DCI formats - [1] bits
Bandwidth part indicator - 0, 1 or 2 bits
- Frequency domain resource assignment

NPT

For resource allocation type 0, [

. 1 N Nl'l.n\h'l’ NUI.BV\'P 1 /2 .
For resource allocation type 1, [log (V™ (V™ +1)/2)] bits

- Time domain resource assignment -1, 2, 3, or 4 bits
- VRB-to-PRB mapping - 0 or 1 bit, only for resource allocation type 1.

0 bit if only resource allocation type O is configured;

1 bit otherwise.

- Frequency hopping flag - 0 or 1 bit, only for resource allocation type 1.

0 bit 1f only resource allocation type O is configured;

1 bit otherwise.

Modulation and coding scheme - 5 bits

New data indicator — 1 bit

- Redundancy version - 2 bits as defined in section x.x of [6, TS38.214]

HARQ process number - 4 bits

1st downlink assignment index - 1 or 2 bits

* 1 bit for semi-static HARQ-ACK codebook;

* 2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook.
2nd downlink assignment index - 0 or 2 bits

* 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;

0 bit otherwise.

TPC command for scheduled PUSCH - 2 bits

(5] o]

* SRS resource indicator - bits

(2]

log (V.
* ( 25( SRSX} bits for codebook based PUSCH transmission.
- Precoding information and number of layers -up to 6 bits

bits for non-codebook based PUSCH transmission;

- Antenna ports — up to 5 bits

- SRS request - 2 bits

- CSI request - 0, 1, 2, 3, 4, 5, or 6 bits

- CBG transmission information - 0, 2, 4, 6, or 8 bits
- PTRS-DMRS association - 2 bits.

- beta_offset indicator - 2 bits

- DMRS sequence initialization — 0 or 1 bit

- UL/SUL indicator - 0 or 1 bit

[0096] B ojAle] A Ao wE)l, PDSCHE 2A=H 3l thud4 DCIE F 59 AHES

kel
ot
]
>
30
i)
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R )
[0097] - Identifier for DCI formats - [1] bit
- Frequency domain resource assignment —[ﬁogz(]\l‘%m’(N'E)BLBWP*’1)/2)—| ] bits
- Time domain resource assignment — X bits
- VRB-to-PRB mapping - 1 bit.
- Modulation and coding scheme - [5] bits
- New data indicator — 1 bit
- Redundancy version - [2] bits
- HARQ process number - [4] bits
- Downlink assignment index - 2 bits
- TPC command for scheduled PUCCH - [2] bits
- PUCCH resource indicator - [2] bits
- PDSCH-to-HARQ feedback timing indicator - [3] bits
[0099] B A e A AAdel whel, PDSCHE ~AEskE vdi A8 DO+ & 69 ARES 93 4 ot
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[0100]

[0102]

[0103]

[0104]
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#6
- Carrier indicator - 0 or 3 bits
- Identifier for DCI formats - [1] bits
- Bandwidth part indicator - 0, 1 or 2 bits
- Frequency domain resource assignment
For resource allocation type O, REaatd bits

IO > N DL,BWP N DL,BWP + ] / 2 .
. [log , (N BL™ (N 2 T I

For resource allocation type 1,
- Time domain resource assignment -1, 2, 3, or 4 bits
- VRB-to-PRB mapping - 0 or 1 bit, only for resource allocation type 1.

* 0 bit if only resource allocation type 0 is configured;

* 1 bit otherwise.

- PRB bundling size indicator - 1 bit

- Rate matching indicator - 0, 1, 2 bits

- 7P CSI-RS trigger - X bits

For transport block 1:

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version - 2 bits

For transport block 2:

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version - 2 bits

- HARQ process number - 4 bits

- Downlink assignment index - O or 4 bits

- TPC command for scheduled PUCCH - 2 bits

- PUCCH resource indicator

- PDSCH-to-HARQ_feedback timing indicator — 3 bits
- Antenna ports — up to 5 bits

- Transmission configuration indication — 3 bits
- SRS request - 2 bits

- CBG transmission information - 0, 2, 4, 6, or 8 bits
- CBG flushing out information — 0 or 1 bit

- DMRS sequence initialization — 0 or 1 bit

DCIE Adzd 2 HxIAAHS AR sy a Eg Aol €<l PDCCH(Physical Downlink Control CHanne
23] AE=E 4 2rl. DCI #WA)A payloaddl® CRC(Cyclic Redundancy Check)”7} 2w (RCE whdke] 4l
| @5l RNTI(Radio Network Temporary Identifier)® A~Z:ME-Z (scrambling) ET}.

~

o —
2 o X

¢

DCI HA|X o] B4 oE So] wd-EA(UE-specific)e] Hlolg] A%, HHA o HeE T Ay A~
So| wlel A2 ThE RNTI So] AFRHETE. 2, RNTIZF WA o2 AEHRA ¢3 (RC AATAe] 23hE o
Hrh, @do] PDCCH Ao 2 HAEEHE DCI wAIAE Falshd | ke s vke RNTIE AL8-3sle] CRCE &
4 ok, CRC 3¢l A¥rp gtow | @i g wAIX 7} 2 g A dsE AYS & 4 ).

r oo
N

o 2L oo

et ofy xft

ofy oft

o At Al2=® HHE(SI; System Information)o] gk PDSCHE ZAl=®Wats DOl SI-RNTIZ = HEH
2T, RAR(Random Access Response) ®WA]A|ol t3t PDSCHE 2A|EH 3= DCIE RA-RNTIZ =3 #EH

9lt}. Paging WlAIRo| tjdk PDSCHE ~AZEHs= DCIE= P-RNTIZ A3 AE" = 4= ). SFI(Slot Format
Indicator)E EX&= DCI= SFI-RNTIZ ~3 B = 4 glv}. TPC(Transmit Power Control)E EX|&t=
DCIi= TPC-RNTIZ A E% 2 5 vk, @2-54¢] PDSCH H=+= PUSCHE 2=71& w8k DCI= C-RNTI(Cell

i
<
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[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
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RN R 233888 9 = g},

54 wwo] 7] PDCCHE &3l vlele] Y, = PUSCH %= PDSCHE 2=AE® wod, a9 ~AEddE 24
4 el A dlelEEe] DMRSSF 37 F4l€t

T 5% 5Gol A SFEFE A RB o) thdk AAo A oS EAE &

2
o
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st %7] 5 i OFDM A==z PDCCH7P AsE™ Al #1A AEdA DRS7E AFHESE Add BSE
Uebdith, = 59 A9 PDSCH7} =AE" © E4 RB WollA] PDSCHE Al #A] AEoA DRS7F AE9A &=
REEZ o]%F d] WA vpx Q%W}XM REEo] dlolE7} #g o] dEdct, = 5904 Fdd Fatgy 7+
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- &3 AAAH(RI; Rank Indicator): wEo] &zfe] LA EjolA At &= e F3F #olol(spatial laye
r)el M4

- g3y vlEg A AAIR(PMI; Precoding Matrix Indicator): ©@o] Ao A defolr Maste =
< @4 (precoding matrix)ol tigh A A1z}

- Ag F4 AAAHCQL; Channel Quality Indicator): @o] &Ajel AE@Aeol FAE 4= A= A o

Bl d4%(data rate)

QI Aol dolE AEEN fASA B8
plus Noise Ratio), He L FAHA {353
S gl

271 RI, PMI, CQIE A2 ddgtsle] om g zhsth. o o] & LIE/LTE-AclA A 9ste Zel=d 3™ (precoding
matrix)< rank¥Z oh2A AGowo} gk, whebA, RIZF 19] 7S 72 wle] PMI #k X¢F RIZF 29 & 712
wo] PMI #t X& thEAl dile] € 4 gt}

3 Qo g, tho] QI AAT wo| = xpalo] 7)Ao ERE PMI ZF X7F 7Aool ALHYE FAS

o}, &, @@o] RIX, PMLY, CQI_ZE 7|A| =] Hadk Z1& T (rank)=S RI_XE 3}al PMIE PMI_YE &
CQI_Zell st deole dAEES d vl 418 & qdva Busts A3 Aok o]e}h o] a2 (I
ALeE wel Z1A]mel ofW HAEA S FHE AE JPEste] Y Ao HAAl AES TSNS W 2
AtE s 48 T J=F .

) 7 Z&WB](SINR; Signal to Interference
W ], Foed dHolE a8 Fo= diAd

ro e

e

-

LTE/LTE-Acl A whito] mzwlal= sdAte] ARel RI, PMI, QI+ F714 & HF7)% dg= sew g
I k. A Fe] B wde] A A ARE wFr|Hor 53t e A, VAT @ It

_21_



Ad dE R

10-2021-0071470

L

5l
E

=

=

H
A AR

el

&k w

=1}
— =
oh

]

Foll AZo)% ydeln e &2 FDD(Frequency

%
H3E ol

(<)
A=

]

2

7|

S|
eS|
b

7]

3GPP LTE Release 11

=
T

L

L

o]

=

=

gH)

J

P

subframe number n

o

40]v] TDD(Time Division Duplexing)oll A
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TDD UL/DL configurationolA Z+ A=
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d=!

A

TDD UL/DL
Configuration
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oo gEnk M AA VeS B AE s @ olfre 8RRl ey 28 A7) M AlA S RF-
A I A 71 Fdel FHH Atol= g A7l 2 T SHA 7| A=

B AN TElshe AolFA s KPR oE AT A7) 1 AA N5e 2E B9 mels)
AR, ANE dEs AT B A 2 AA A5E 2E A9l dHAAE B A gatel B4
@ 5 o

£ 62 B olAe] 9 AAelel] met AoFALYS Fa AL A7 B AA e 2E SFAFAY
FH ot}

o |, EFAA000)2) P AT el FASI A8 s, A% @ F ol spfel 7
%8 543 o] 5 A 2 &

% 604 716000 BRE HFEA AEE FANY] AT FAR610), A7) K AAZ A% A7) 744
AZR(620) 2 HREFE PP AE FAL 9 FARE0)0E ETFE 5 ek o] W, A1H5(600)
7 74 a0l AR A BB /AT TA PEel uhe gebd £ Ao

AR sk AR, S A (6000 Bl BgE 4 glon], ol v 9 JAToR 4P
NEE FAF] A FAR610), A7) A AAS AT A7) H AAR(620) D ANATOoRY FFYa
NE SS9 FARE30)F EHFE 5 AT

dEd vpel o] A7) A AAF(700)= A7) A AAS FAE & AY. = 7ad] A7) A AIAF-(700)
wel A7 AAR(710), RE-MZ 247] 4] AAF(720) 2 OAE A7) 34 AAF(730)5 *
gt 7 oy Z7] A AAR(700) 8] Aol deEd ool dAgE= AL ol

-3k

T, = 7hE E A A AAdd & Full Duplex $417] £ tloloji®l (block diagram)S el
Ldoltt. & 7b9] Atenna SICE & ZRAIS] <FEIVF #8] A7 AAF-(710)el 82 4 AL, RF SICE RF-
A7 A7) 2 AAF(720)9] d-S= 4= 9lar, Digital SICE YAE A7) M AAF(730)] dS=E 4
ATt

QEelLt e8] A7 AAF (71005 7A=Y FA9dd #2099 MHuUE EgH o= 283te], A7 1h4del
1A= o] Al F83] ZdlEo] AT ¢ JEF gy, o] wf, FAIGe QFH U AR gHUE B
Aoz FEste AL, 7IATY FHA FA A&7 7|A T FFH A FAGE SAAA A FAHES 517
$18te] oteLte] AR THAH S o] 8% e W, Fd <Gy I E AEeteE WY, AR~ F FRE AL
&gt W, ofol&eHolHE o] &3 WY T& AMEste] EEEE oWE & k. owb, S84 EE7F At
oo &A= 2 ofdn, 7IA =9 dIFFA FAl AS7F VAo FIFEI FA @ Sl A F1E S
A 2o HES e 4= 9t}

RF-A 7 A7) b4 A AF-(720)E, ADC(Analog to digital converter)® X}7|7HA A Z7F %AAt3} 57] o] Hd
ANz A7NE 2 NAFE 98-S F3E 5 k. RF-AZ A7) 203 AAF-(720) 8] RF-A AL 7)1 x] =] &
Akl AFE A7) W A7 54 A Y A7 A AAF(T1I0E FF st RE-AZ A7) TR
AAF-(720) 0 =23 247] 744 AS7F AL s EAE = Q.

Ad, 714

o o] bR B9l $41 A5 x(t)e] thake] Sty x7] 24 AAT(710)9F B AL B
44 A5y

(DF ggel +34 102 Bd & 4 AT,

y(t)=x(t)*h(t)+n(t)

A AlM h(t)= 54 Adat obeiy A7) 2 AAR(710) 9] AlRE Z=viQl dd s SES e, n(t)=
WA ghES UEkdink. o] o RE-MZ A7) M A7 (720) 9] RF-A 21 AIRE Al BE, 94 do] 2E,
I RESE /\P o] h(t)E ZARE FAHIE h'(D5 BT o+ . ofFol SAdo =Ry d& + s
SAAZ x(1)E RE-AMZe] g3 AA A7) 4 Ass BEARIG. ol A7) H4] Az mlojvs RoE
o] tsfAm ]% obef ek 29k e AFEA A7) 4] AEE 7 A7E S i)
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[0153]
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(534 2]

v ()=x(t)*h(t)-x(t)*h'(t)+n(t)

of W, RE-A7Z A7 74 AAR(120)9] Aol FAHE gAEe 4Ew RF-ARe T4 axE, dAd, A
A BE, 4 Aol BE, Ax wE 5o g we vi2s] Ued 4 itk dE o), Axg o
% o R4S A7 7 AR (2008 el §AHE deiEe] Be 49, oleiw A7 a4 AR
Gl Age oo A9 @A Askel ek Hold.

oA, B zm A4 AAR(720)E, RE-AY] 4IRS BRE olFe A5 v ()7 ANE EF F
of Fue wloloz ARE Vil M AN A5 K]S AAT + Ak, A obel S8 344
%2 A& Xlnlel za% A9 AN Hl) & g, OIF 41 A8 Vinleld W@, o @ e

o
A7) 2 AARe e 4 AW B3 AA A Hinle fA
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Y~ [n]=X[n]JH[n]-X[n]H' [n]+n(t)

o5l & ANl AA o2
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Hok muah g dAls] drg it

ot Al LTE %2 LTE-A Al=€& A=A 2 /A dalels st
HE 2t ofete] FAlAlame R 2 JfAle]l AA

FEAAN 2B = LTE-A o]l AEs= 54 o554 7
A, 2 RN el SHEE TeE A 7Pﬂ7+°
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=82 & HAle]  AAleel mE dio] FHFEAA LA AT E Felshs Wl tE EF ot

A S8100 A4, wrire 7]x=ro ZHE FD CRB(Duplex Carrier Resource Block)ol] w3t HBWE FAlsk 4=
ATk,

o] wj, X sfAJollA FD CRB(Full Duplex Carrier Resource Block)&} 3+e 7]x|=Fo] A}&3 4= 9)
A @9 = ' (RBF 71X =0] ﬁ%ﬂwﬂig:?ﬂg‘?OWLmﬁg‘Qﬂg ]

AREEE Qe U9 I BRE UiE (RB T ©do] ¥ A AEE $AT F JdE Uds guE Fr 9l
th. oluf, FD CRB= 7|AFo] theHa ASE $AT Sil—é oY 4= k. vk, FD CRBE 71A o] ¥
3 AEE F4T F E gy =25 %‘%01 AHEE e H19S 4 TR UsE (RB 5 wHEo] €A A
3E FAT F A= UGS st AY ¥, 71AF0] FD (RBE AM&38te] theda 2sE F43te 3e A
AsHA] 2=t

w3k, E JAle| A, FD CRB: FD RB(Full Duplex Resource Block)ol W32 4= dt}. FD CRBel] thdl Ht} A
3 ge % 1094 TEET).
o,

7)Aol A FD CRBel gt Arg F<3l= FD CRBY #E® AR 4 ¢lt}. =, FD CRBo| sk Ax
FD CRBZ A4 ¥ (RBE<] tldt AX, FD (RBE AT (RBES AAE= Add 2o fdt AR 58
%

i
re

=

0 ofr

6 =
HE= Qlth. 3, FD CRBo w3k A

4 9lt}. w3k FD CRBO thsh = %223+ FD CRB A|E fﬂ*Eoﬂ osd 4
B 543 FD (RB AlE g&E E+= FD CRB xﬂEoﬂ et ARE ¥ 4= vk, FD CRB M E #]~E % FD
(RB AIE So tist AL B /A9 & 1la @ & 11bolA] Bt} A3 T4Fr},

T3k, FD CRBol Wik AR E 3lue] Qe zo] g%+ FD CRBEO tieh Arws ¥3d 4= v, T3k, o
Aol Z, FD CRBol gk FrE= F7le Qldlze g, 7 1d¥2~7F XAsk= FD CRBEC] tish AHES 23
T 5 . B A9 A AA o] wgl, wde FD CRBo| wWid HRE st RRC(Radio Resource
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[0169]
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Control) Al2¥® ¥ DCI(DownLink Control Information)E %3] FD CRBoll thdt ABEE 4418 4= v},

WA, 71¥ DO A%, 8las 39 EFd(resource allocation type) 0 B 1o wheh, 4z} 317]9] 4=5h2)3}
%ol PUSCH Schedulings st HIES] o] A=Ak,

(5814 4]

UL.BWP/ ]

For resource allocation type 0, !" RB bits

[log, (Ngg®"F (Ngg®™"* + 1)/2)]

For resource allocation type 1, bits

MAE] L Aol wel, ©ito] DCIE 53 FD CRBo| thdk AW (& B 7fAI9A FD CRB set list)E <
3l 4§, DCI %5 PUSCH Schedulingeg &3l BIE(bit)2] ko] wro] AR 7153k e Zo wpel WwAE="
. B AASHA, 7R H4A T FD CRB AA 2 5o uwlel FD CRBo| W3 AWy WASE

o Ay 2 e
%0
k)

T, FHd CRB /s7F wAdd = qlot
) ) o ) NULBWP
oll, [425F4] 4]0 DCI9| bitE @b o] wapel sfjFs= #kdl TrRe TF 2 JRAe] A AA ]

UL.BWP
wel, 7)) et o] MoRs g ogolm 4 gl

[<=et4) 5]

. NUL.BWP P .
For resource allocation type O, [Neo-cre /7] bits

. 1 NUL.BWP NUL.BWP +1 2 .
For resource allocation type 1, [logz (Nep cre’ (Nep_crs /D] bits

UL.BWP
ojw), NVFPlCRE - duro] BIP oA AAFW WS F Q= Hul D RB A £ 2AEY AHe] Hu CRB

huy
N2 o & qu.

A 820004, w2 FD CRBll tht JHoll 71zste] d= doly $Aldl o8& 7Hed glis duES

I
fu
N
>
1l
4
30
i
I

FD CRB A4 zAdE AdAs dY, XTEY §, XE %3, 7|X=F #d4 W Fy, Zzgad 5 A7) 774 A
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QIS A FD CRB FDCRB MY =4
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