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2AEYE A7) Fd SRHES o] 85l BB X ZYE (0,0, 0n0)S H5F o], clBB

O

)

N

]

to
[H

=

ot

A9 F AA ATl Z1AAE BB Al & tiy] AT, ) olsteloler dhar, th4o] RATE 3

fu
[>

AEHE BB AR A A (p,, )0 Fol AHEA v X A® Hu e A (p, ) olstolojoF A,

A7) eZeY ~AEYE A7) elBB Wl tek 5282 (F,)e] Aivt HE T RY (0,0, on, ) A AL
47} gwe] 24 T2 98 FFEolok s 24 (PU Ao 2(f,) 2 ThRe] RATE =3 BB RS &

5171 918 eMBB A% A (p,,) S FH FnYFE olgate] A58 5 Qi)

[kl
fru
ol
o

B7] BAE @357 9% 2 2o & AN mE 4 e exzeYy WHS MEC(Multi-access Edge
Computing) 2749 t% RAT(Radio Access Technology) UEH T XSy = AFEA wibe] ox =z v
AOIA, ThF RATE F3 MEC AW} TS Faste] MEC AW} th=e] RATY A e 2 AREAF whde] A

& FHske WA A7) AREAE @] o] &dte AMH|AE WHlste WA AR whEo] o] &&ke AH| 27}
URLLC Au]2=o], A7) URLLC A u]=e] Bja= zbzbol] thg3ahs & RLLC SRS th=¢] RAT 5 3hte] RAT

2 B8 A7) MBC AR ey Ao walshs dd AT ol 1 Bl £%(1) oA st vl

7] WRLLC iR 9] A% AA(T7 o] 1 €l Z2(T,) oldold, WRLLC RS ALgx wiko] 27 T A 43
1

of

ol
rir

(&

EE RLC SEZRYE(1 - 0,0) 002 3E5aH= wAl; 2 A7) IRLLC IR A% A9 ( T )o] Jd &
E(T,) vlwkolw, f4 dmeEe olgste] HE w9 RLLC 27 Z2AAE(0,,)0 mE oux Al
(B9 URILC @Z2YE(1 - o000 uwle} eX=gus baz sjzel RILC AR A% AA Az
(T#’T)%OJ w9l Bel ZE(T) 999 A% AP (p,, )9 Foz AxtE= AitshE URLLC oA An)Ek(E,

u

yol a7l 5] IRLLC SZ2YR(1 - 0,,0)S EE3E WS Taai,

wigel 2y

webd, @ wwel Addo] tE B4 BAd 0Xge Fushs AR BE 2 o oxzy Pye a
Abgpe] M ThE theel Al Zzhel B4 a7 AR % g oduX ARg nste] exey WS
FH0% A4FoRA 7 Az aTHE SE WHANUA AUA auE Agdn 4se A45d

12 ofF RAT 719t o MEC 874 UEYZ 2229 AjxHle] ¢ oF Yepd),
2w 2 g o AAdel whE ARgARE el JiErE 2 E yehd.
T 32 2 el A Ao i ARgaF © BMEC A¥ i 2Ele] A o & YR,
To4e 2 gl o AAde] whE ARgR dEe] e ey WS vEbiTh
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]
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ojgh, HFF =S Fxsto] & UHo wpEAT AAdE dWdern, & WS AAe] dEdt. e

w2 EEE o Zpx] Aold dHlR vdd 4 glem, Adishs AAldel dAE= Aol opyyr. e,

V2 ods WEshA Adsty] fste]l A dAglE BES ASHY, 2He HUd FxFIe 5Udd A

Y& HEkiy

gAML A A, olE 3%01 o’ Tdasis “iﬁ“f&ﬂrﬂ & o, o] EWe §iEE /A7 gl g o

2 PAeAE A9EtE Ao o E = As omgnt. wg, A 7]
K<

om|siH | o] }‘: °ﬂ°1ur AT EO] 359101 2 AT Eo]e] Agor FdE F Q).

5 1€ t}= RAT 79 05 MEC A|2Ele] o o & vpebdT).

= 1A= slye] mja 2 7)A = (Macro cell Base Station: ©]3} MBS)(11) 2 th4=9] A8 7]A]=+(Small cell
Base Station: ©]3} SBS)(12)o] X3 WES T A2HS 7Hdste] ZAIE Y. of7]A shuhe] MBS(11) 3} ]
EL IS b9 SBS(12) 77k 5G ghB 715S T 4 Qv Ao 7PAFSIANE oo A e
a3 MBS(11) 2 ©<=9] SBS(12) Z4zb2 UES A dAX2A 247 MEC AW E FHH]slo] thg MEC Al=HS
TAE 4 Jdoy, Aq7IM= g4=9 SBS(12)7F 242 MEC AW E FH|3ks Z oz 7143,

th=2] SBS(12) Z1zbol FH]E MEC MHE rﬂr¢7H94 ARgAF S (User Equipment: ©]3F UE)(21, 22) = o33}

= A oo Yol sk UE(21, 22)25FH AFss gt Aujxe] ga3s AHesle SX2Y 75 A
T F Atk UM E A dE QSE “P%Mﬂﬂ e 8 Apgke] ml§- AFolghk URLLC AH]2= 2 eMBB A1H]
2o g3l ex2Y 75s AFste AR TP st ARttt

g MBS(11) 9] w32 A g9 o= vl UE(20)7F 1A 5= ok, = 164 b4719] UE(20) 5 &2
Mo g FAE AL UE(21)E URLLC AR|AE o]&ala, ebdon ZAlE A2 UE(22)E eMBB AH|AE o] &3}
= UEE vepdch. a2l v UE(20) ZH2Fe o5 RAT(Multi-RAT)ol 7IWksle] thd=2] SBS(12)$} B4l&
e 4 vk, dF RATY A5, 7 RATVF A2 g8 F35 gdS AMgstez A5 1M 23k g
Aog 7AAertt. o & ThE RATIE 2.4GHz9] WiFi, 1.8 ~ 2.3GHzS] LTE 2 3.7-4.2GHz¢] &7} W9 567F
o] & 4 U},

webA] vzl el UE(20) 742 ARdle] =afafofshs BjaalE tha RATOl 7|wbksto], ulg-&h= SBS(12)el H]
HE MEC AW E HEets LX2eY S F38 & ).

o=y 7|HE UE(22)9 HE3 Haa Ag 58S Bastn oux] AnE AN Y o)gHT}, F)
AR 7] E H}Q} Zol, 7 Au|2=9] QoSE RFEEA7]7] fEE BAo] ulg- AolstnE, e exR2d 7
HOoR HE AH29] QSE SAl ®ESA7]7] ot Bk ofuel, Zhzhe] Am|zd s %6}&1 NE A
o7 9¥29S Ayt Mula EAd wepbde thekdk 2o s MEC MM R QEEYo] 23]Y

QSE "ojmg= ARE 2T T2 vk, webA v UE(20) Z242he o] &3t Zh Au|2z=ol A3jFek Q%
29 & (offloading rate)& AT F Qlojof drh. 53| the] UE(20) ZH2he Au|2of wet oA &ME
HxgslaA Bl HE Aol F4E £ UEF SZRYE(0)S FHoRE AT 5= glojof dr},

2 @bo] Ay F2E Jelya, £ 38 2 ghgol o Ao up

= o2u 2w A A mE A
£ AR 9 8l MEC AH i 2o

e, Olfo

T 28 #Azsd, B AAdd wE E(20)2 EAE(210), 24 F(220), $¥29 ~AFH(230) @ =24 x
]
FAE(210)= B9 SBS(12)9] MEC MW} B41& sl 7k Ao g g2~ #F3& MEC AHZ 22

27 F(220)% UEO)NA AT Aulzo] mhe Baz 0 Qb A4 Agsta, A e A3
o A9 Ao weh 29 ZAN U A9aT. o, 7t UBC0)E o 8a Aulat HE A 4
oM, ol 27 F(22000E ARY Aulze] whE B wWAwe] AFE. oisIAE thee] UE20)7H
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]
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Z}ZF URLLC A H]2~ X eMBB AH]~ 5 3lUE o] &3t= Ao 7MHslgers 22 FF(220)]+= URLLC =
E= elBB wZle] Add ¢ gl

T 39AME Aol AE 95k thge] UE(20) ZH7be] 27 #(220)E URLLC AW A~E o] 83 A1 UE(21) <]
27 §(221)9F eMBB MH]AE o]&3t= A2 UE(22)2] 27 F(222)2 &3l = 16}‘%} oqA7IA 24 FF
(220)%= FCFS(first come first serve) E@o| m} F&3l= A2 7Fgsyg. & 24 F(220)0= 4 A%
= "laa g3le] WA 2 T2 AA(240) 2 dEE o] AHYEHES g,

shH ) 24 T2 AL (24005 24 (22004 AGE =3 AfHS QAvpdol 2 A (processing) $tF. 27
Z2AA(240)F CPUSH 22 At Z2AAE X33t FAEY 224 F(220)0A4 A7k =3 HS A
Hoz A 4 QUrt.

xRy ~AEY(230)%= o]&skE AM|zd wE) UE(20) oA AAE B3 F 224 7(220)0f de=o] =24
Z2AA (2400 A A el H3F MEC AR e x2dd B f3ls 2. 2 AAYdA o=
29 2=AE(230)= UE(20)7} o] &3t AH]Z=ddlA Q5= QSE THA7IWA UE(20)9] ouA] A7) H
239 £ JEF 22Z2YE(0)S TR AAS L AAY xR et exz2dE gag HRe &
Ha 5 gl

=t UE(20) Z47he AA" walol whE} RLLC Bl~= H& eMBB Bl23E AT 5 o, AAd
URLLC Bl2=3 X elBB Hj2=239] #Re oxag ~#AFe](230)d s8] 24 7F(221, 222)2 A7 AY A
(11002 53] NEC W2 e=xzdd 4 3

F

ojwj E AAde = MEC AHlA v UE(20)el A e =3 F3S A7pdol AAl A3k A~

T(120)7F A7kE = B HFle] AR el met Z2b ekl AFetEs SHE 2709 'aa (121,
122)8 g}, oo exEY 2AFD(230)F MEC AW Au|2~ F(120)7F Q171E = el=3 3|7l A
2 Fiol wet Zhzh ekl S9E 2709 Bl (121, 122)9] AAehe S a#ste X EYE(0)S

c

PAH O NEC AW AWz F(1200% Avlzel we B4 ARE TR gtk det Aus F
& FOFS zat;_] of Zpaste] AFE HelHE FHRuE, AU F(12007 B F2 FHNE A, At 2

F
eMBB AJH]29] A= sjFlo] AFHH, o]F

, exz2gEo] AAEE URLLC AH]A9] Hlad d7le Q35
A 24e HEAZ A B9 & X 2YS 53 RLLC AH|29] QoSE WA 4= §Al Hof, MEC
A7 A2 e Au)z) gigk e xads st 5 §les sk, oI TAE H&X]é}ﬂ &, A

ol & MEC AH el Auls (12007 L2 2dS A Ysls An|x zhztd] gigste] g os FAEE g
B3 F(121, 122)8 Fu)stE Aoz 7pA st

max

a2 AAlel A MEC MulE At ZTRAAQ CPUE ¥ Hdl CPU Atel S Ad(fy ) W9l ool A

CPU Aol Z(CPU cycle) 912 A9S THom Rabale], Al 2L A2 )23 F(121, 122)0] FEEHo] A=
URLLC =713} eMBB 3|7l A om dAgdstomsn oxrewo]l Al D A2 Bl~3 F(121, 122)¢ thr|galA
7151 URLLC #HA 3} eMBB W7l =AM 4 vk 7pAett. wepA] MEC Ao 2oz FadEe=

CPU AlolE ZF =293 (RLLC F o] Z2AAEE CPU Aol &S YERAE RLLC Mu]2=&(f,)3 eMBB 3%

1—0

o] TRAAHE eMBB Mu|Af(f)e] T MEC AWl AME 7bsdk Hul CPU AbelZ(fy ) WS olUl(f, + f.

max

< fy et

olgtel M= e xad ~AE(230)7) LY ES HAsehe IHe FAH R dyd

Sxey 2AFE(230)= ESF MEC MW dxde sty exad 8 offe ma UE(20)9] |~
SHE BASa, ol 2R UE20)9] <lvA] &n7h Havh HEE eZrd g (o)t ] eZrdE 9
B A5 A(p, )3 7t UB(UE) S A4 A9 27 CPU Abol (1) & A48 & i},

A7IM= & 1¥ 22 vES A 77 Baa e A 2 ] AE sk K SBS(12)7F vl
AL, 7} SBS(12)9] A Gdel N7)e] UE7} HHR]EJ_ Aow 7A@k, aga 7F UE: Wle M2 ohE RATE

olgate] Had B4 9wy FAg AL FAs e AT, E@ o]7|4 A 56 MR ob7]E9A
of wheh &% (slot) HHAR o|skE I, 7 &F| A% A T, 2 EAHM, 11079 Aul=(y)els 3719



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
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ukel o] (RLLC AH]2(u) 9k eMBB ARl 2 (e) 7} E3H(w = {u, e})Htt.

vy vy

T2)3 NS UE & oAl UE(UE) Sl 27 (2200 o8k Aua(y)ol tigahs BlAaU," = Ay, by,

v v

Gy G, n € NE ZHETh o714 A, (task/slot)E Bt Bl2d =28, b, (bit/task)E B3] 72
7], ¢, (cycle/task)= ZF B|A32 Aglsts d DQ3 CPU AbolZola, Q& AH] 29 QoS A <kolt},

Wy y

)= Ag] CPU AFolE(c, ) ¢, = b, ke & AME 4 9Jom | k, (cycle/byte) 1 HFO|EZ Aglst=

¥ ,max ¥, max

PR3 (PU AbolE 45 UehdTh. QoS A°HQ, ) A 88 ti7] AZHT, ™) 2 AF (e, ) FIHA
g=e xga Q" = {0, e, " mE 2F 722000 B2 QvbEE B Bad 223N,
") W ZFe] B (Bernoulli distribution)& wziE oz 7pA gt

s, A UE(UE) 9] @229 &S 312 13 o] xdd 4 Urt.

84 1

O'LTZL},O + Z Og,m =1

meM

o714 0,0 & n¥Al E(E)7F A7 B3 d30S Heets 24 TS (EE 274 QX229 §)0|1, o,

"= MM RAT F mAAI(n = {1, 2, -, M}) RATE B8] n¥lAl UE(UE)7F Bl H21S MEC MM 2 Agsls

% 484 12 Haa A0S A4 ARete 24 Z2AEE (0,0 )3 WS RAT 2478 B3] MEC A2 B~

A e Agdtel A SZRYE(0,, )9 T HaATF s ZeAgHolof g 12 AltE oo}

23 URLLC AM¥]2=9] A5, 24718k ukel Ze] URLLC A¥]zolx e AAAEE FRoAstY B3k 22 14

A A71(dE 59 32byte)d] @Y HRlor pAFHER, R B P AFHoR 93 Frt ew=r) T

AR A s e Bdslx] gev. "Hxmrp BgE ¢ §lo] shue] "Hx3rt s dizls

FASE R, IRLLC AH| 2o ME 24 T2 A (0, ) BE 2Z2Y8(0,, ) & 37t 1o] Ha UeA= 0

o] ¥ojof dtr},

a8]a UE(E) 9 B2 53 ezxa2q AX Al Ald Aer £4 &2 3%,

W UE(E)7F B35 2x29skA] ¢ H4d Aste Feol g ag&dd & . ms 2229

£2(230)= URLLC A B0l A Bl ==7F UR(UE) ol A2l ¥ A, MEC AWjo] ex2Yso] Hgld &g 7|q

sl e X 2d &S HAsE 4 Q).

, eMBBE ®Hjlx==e] F7)7F A7) wlEo, eMBB HlAaaE thre] sjFlom EatEo] \/je RATE E3)
01 2 A7HS A7 4 th. = eMBB AH| 2o A Bl2aav) thre] wiHow Batye] z17] &}

S Agstar, UymA RS NS RATE EAME o] MEC AHE e xZeds

230)+% eMBB AH] 2ol A] T} RAT 7]4F 9 X 2WS E3) elMBB AH| A~ X

3tat 4= Q).

AN eZEY AAFE 1(230)L AE)| 2= QoSell gk 8.5+ ARgro] Arolstm = | URLLC AH]|~E 93 o= =

3} eMBB MH|AE 93 e Z2YS FEIl] BMTdowy, U AFAYE HH o= g

—{o

ll

24 AF Abe st
IS

ofl [ 1o = (%
TN
o

to X T of (B
=)
>14

oft
nqo
filo
et

[
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]
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HEe 5

-

Aol QX RYES F53r]d oA URLLCS: eMBB AH| 2~ Z}Ztell A &4 7158 to

2
gt

gl gk}

n#A UE(UE,) o] m## RATES o]&ste] URLLC HAS exzdets= A9, @4 7153 URLLC dlo]El & (data

)

rate)(ry, )& oz F8a 29} o] AatE 4 k.

5214 2
Bhm O mGn,mPr,m Vitim
u ~ ) 1 1 n n, o ) U, D
Tn,m In2 B ( & B#,mNO ) TSB;LL,m fQ (gn )

o]7]4 By, = mHA RATY A% tldZo2 RLLCY = UIE, a,, 2 g, = 27 gFE 9 A5 A4y
o]5oln | p,, = IRLLC A% A, N2 #¢ 29Ed WUx, | & 0 FF(EZATFELY FELY=F5(pdl)
2 AR P59 do|r}. mEla e, & IRLLC W tz=d oF sHEolu, V,, & F3HS 11esle})

Vu =T =141 7gnrp7 m \2
99 xdom T [0+ ZER g

e 285 xSk, RLLC AH[22] ©vlo]B &2 Al (Shannon)&F &2l wel @4 7hed dlolE £l

URLLCS] #e 7] ZdolZ 23t 3j7) tayd oF F5(e, )S F7I2 W3] 5=,

T2l nHA UE(UE) O]l mHA RATE o]&3to] eMBB 7S eIZ2dst= 45, 94 7Hsd elBB tlolH&

#8143

5. 1795, 150
€ — Be 1 1 n,mJIn,mbn,m
Tn,m n,m Og( _|_ Bﬁ’mNO )

MBB Au29] 7S RLLC Aulzdl ula] |7 7|7} 7] o] tad o5F B8(e, o] 79 gonz

Sota) el A oba) 29} 9] WA tmY oF #8(e, NS e St

g, URLLC ARI=oll A Bl as Ad7]g vheh o] o] sj7lo s fadbd o= glo] @< URLLC siZle= 44
Huez, UBA A% Z2A4 dAY g2 4 ex2g FXN2 exedyel Aad = vk, wEhA
oA AR ZRAYHE A Baa T4 exad FAR exagsoel AYyHE Afa T 2449
 siot

olo] n¥A UE(UE,) <] URLLC An]2=9] X 2dS 4 #4135,
VBl A Ad HEHeE 492 24 22 (ks 24 exag)olgt s, ojuf, nA4 UE(UE,) 7} URLLC ]2~

3= AEaks RLC 22 T2 A7, e 484 42 5389 5 9}
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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4] 4
C'U.

Ti’f; = —* (slots)
n

o714 ¢, & UE(UE,)7} URLLC SRS Hzl3l7] 98] Q-5 CPU AlolZolar, f,& UE(LE,)9 =7 (PU AlolZ
oM, L & UE(UE)S 27 $84e AAs7] 93 ANAelxm, P ZAqde AAs7] A3 AAzfelch,

UE(UE) 2] = (CPU AfolZ(fo] nAHE HZ Mu]2&(packet service rate)® FEHE 49, UEWE)Y

(
RLLC 27 F(221)2] t71E2 Geo/D/1/FCFS ®do]l &= 4= v},  Geo/D/1/FCFS =do] w=wd A1 F
(12Dl 712 A7 7+40] 718k8e BE(Geo) S WEa, AR Mu2~&D)S 7HAH FCFS 22 upat
zlo] E& ),

WRLLC 27 A AZHT,, )3 SAFHA IRILC 272 (22109 t7]ddl o8 79 A AL T,," & %3
2 4 vy, aga, nHA UEWE)7F URLLC Bl S ZRAAS7] 93k IRLLC Bl23 & dolsA(T, HE

Tl AR AT BA ZR2AA AT, )] Bes 42804 59} o] AatE 4 ik
T84 5

w,L _ pu,l 2 WY U, max
FHA = T 1 TR« i

u,max

4714 T,
of ] gt}

= URLLC AB]2=ollA] QoS & THHA17]17] ¢l8ll URLLC 33! Aol &35+ Ho 58 7] Azks

u,max

URLLCE] QoS & W5A1717] faiM = & a3t ARE AleK(T,

2 5RAFE 2 ZEAY Al AZE AlK(T,

= st

e e AD 9w BE(e, NS S 67 2ol A

754 6

Eg,ﬁ — Py {Tu,é i, TT'LLJ.,ma:z: - Tgé:} < Ez,mam

n

sobd] 6ozRE nwAl UE(IE)S 27 (2200049 79 A9 AZHT, )¢l CCDF (Complementary

Cumulative Distribution Function): 8] 73 o] FdE 4 Qt}.
=214 7

Pr{Tf > i} =1-Pr{T0§ <i}

n,

=1-(1-¢) " '1-p)x > _[e(1- | (5 (Z + kk— kD)
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]
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0:17]A1 1"1_:‘? (Tn,l’uvmax - nP )—1;]—]:]' Z %‘ 7}'/:(3]— X_]l—% %ko]jl, q = On,()wL O]D:], D = Tn,PUVLy p = qD O]T;]'
ae)a nHA UE(UE) O] 24 Z2Ade wE oyA] &nl= 34 82 Artkd 4 .

7844 8

E%% = ko(fn)?cY (J/packet)

71 k. = CPUS| Al el utel Dok oluA AFEA D ¢ ko= 10 olt}.

33 nH A UE(UE,)7F URLLC S S MEC AW =Z 92X 3= A, UE(E):= M/le] RAT & dlolg&o] 714
Be, = Ad gt b $5w shuel RAT & AElste] IRLLC M2 A5 dh. weby (RC A9 A%
A9 AT e 2a4 02 Ana & an
74 9
bu
Tt = T (slots)
MaXmeM Ty m s

o714 T = A% AlZF(transmission time)S LFEFITE

RLLC =jZlo] FA4 AdS T3 A=, A3 MEC A Al Bz F(121) 9] tir]delA tir)stA "),
olu] ZZ+e] UE(UE) 1A MEC A2 EZsl= RLLC iR & wjZiro] Bx 2 wl=x|7t th4=9] EZ3E URLLC

Aol AEE g MEC Au]o] =&l AA URLLC |F L Fols ¥ (Poisson distribution)E wEt}d., u}
g4 MEC A9 Al A= F(12D)= M/G/1 BRd= »des 4 9y, 183 MEC AW olA] URLLC iz 9] A
W =AY AR )E St 007 BEE 4 9t
784 10
U
M Cn
T " ==
P (slots)
U
MEC Aol A URLLC 317 % A¢d A7k, )€ Al B2z F2DAMe 79 Ad ARHT, S &7 e

sfo] ot 1= wAY 5 Ak,
F3p4] 11

w,tot __ u, u, M U, M ax
Tyttt = Tl + T8 < T

H
Ak
k]
to
[H

Gol| 2 MECY ==Y Az AokS xdehE URLLC L22d 7 AA vk &85(e, )2
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

ZIHSd 10-2022-0168001

st = Pr{ Ty > Tomee 4 Tdt ]

Zeba 12¢] RILC @229 A 9k S8(e, ) A AshME AL 822 F(12De 97152 932
9 g55 18 dart gut. o= s, nHA UE(E,) Y URLLC 7o) MEC A H¥ ¢ A1 ej2== F(121)9)

£
g o olu] Al B F(12D)] AFE g1 del t71Fe AL F5 v ol 7T

k1

u, M w,mazx u, M *
| A, Tlg lrmer > T AT o iz ga g7) 9120 ()7 oW, RLLC] A xHol
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