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signal)ell ™3t SINR(signal-to-interference-plus—noise ratio)(y;)°] °o]&= 4 v},

o] HE wmm(gNB)oll tieh g Al Ao E5xW, HH HARQ RS 34 E X g5d Qe A
B ARl 7 HE& ==(ghB;, 9714 1 = {1, 2, -, Nyoll 7IXAHE o) HARQ AAF 3ol wE URLLC A<
A7 273 RLLC 313 A= (3] A% A3E)S ddgit),

A AAZF 271 $EE(140)+= RLLC A A AI7F 27(d) & TEIESE t42] S w=E(g\B) ZH7)o] Q35+

Sil = =
Ho] HARQ A9 AlZH(Tyare.1) S HARQ X1 AJZF Edlof 7] %3} s,

7 A w2 (ghB)oll gk Ho HARQ A Al Tuge, )= AlASH] f18liAdE AA tge J4% == ZH2o A
fFle] s A& wro] PHY AT =&39S wiig, sfFlo] AFER @ (UE)o] HE=o tzgdd wrtx 9
AI7HS R E 9d A4 A 7H(one-shot transmission time)(Toe) S EClsfof v}, @A HE A 7H(one-

shot transmission time)(Toe)& F8HA 1o wat AAtE 4 .

(0:17]A1 Toncj "1_:“ Zﬂ] ;]Kjl—{;‘l: -15‘—59] 1_.0] @%\_ }\]Z_l:v TDL_align —‘% 6_}'6;)]: ‘%]3— ‘\—iHZJ Xéﬁé }\] TgVB_procn = HE]— ;S

=
& =] Ay ARE, Typg & WA HE AR = AE ARE ATTD), T pree & AHEAF SZ(UE) 9] A

P

g dZe]l A AN A, 2 A% wS@B)OAE Rl o8] AdEel FAHH, 7 % w=
(NB)7F @A 24F o) HARQ ARE A4000] we} MR ARES FATonA AT F b S w=
M A AR A ATy ) FABT. 2 (% wS(NB)] Hel HARQ A9 A7 (T, )& E 30 2A

d wpe} o], 7t AWE Alnboh AbE TR(UB)RRE A SA(AK)Y] tF Algre] FrhElojol sl

Foka 22 A 5 9l

84 2

Tuarqi = Tonei + (M; — 1)(Tack atign + Tack tx + Tone.i)

(0:17]A1 TACK_align ’% %Q(ACK) Z(—)]?g_ }\]Zl', T/\CK_'I‘X "1_:“ /\01—6;)]: %]ﬂ %/‘\_]_(ACK) @%\‘ }\]Zl'% L}'E}‘%E})

Zo HARQ AAE S0 w2 RS Aol AFEA S (UE) Z5E 9] $A(ACK) E¢le] BEdgsimg
k2] 204 E (Mi-De] 7FEE A Hol HARQ A4 Al (Tigg, ) 0] 18] 7Hdl Fel 2 vrebdo,

HARQ A Fell ok Heobe] Fgoll= Hdl HARQ A1 AIZF(Tigg,i)> URLLC AAARE 23 (d) B} =olof

st , ZHof HARQ A1 A (Tiwg 1) 74 3& wE5aof 2.
84 3

Tharg: = d

o
)
)
»
2
D
fi
BN

N

FER(120)E 71AAE Ho HARQ A% 3140 o& RLLC #F AFE ZAS ¥

&)

=z ]
=
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ok HARQ AHE B2 Al 74 S =E(gNB)olAM e w7l 4L o8 Tt BE AdEe] Aud Aol
wAste R, Zh A& mE(gNB) ol o] HZl EHE (P )& 78H4 4ol whet Abd 4= Qv

+34 4
M;
l:)out,i = | | Pim
[0040] m=1
[0041] A7IA piw 2 Al FE ==X mdAA HARQ AF Ale] A @ F& (Packet Error Rate: PER)S YERITE.
[0042] a3 FE 4ol 7 HE =E(gNB)Y A LFE(pi)2 AE AH SAHFQ10)9A4 FHE 4 AHE =
E(gNB)ell tigk A el g1l SINR(y ;)= o] &3to] 47312 59 we} ALk 4t
#2145
) _{ 1 if 0<v; <Vinm
im — — )
[0044] (4714 y; & Ali BS ==od F=HE SINRO|AL, a,, g L Yon = ¥Z ZY 7]'H(Modulation Coding
Scheme: MCS)3} #-27 Wz 9 =z (Adaptive Modulation and Coding: AMC) 7]l W& mH A HARQ A dEA]
o] mhebr|g gkd}t SINR ghto.= mE] X" dgatelth.)
[0045] E 12 782 59 mdA HARQ AHFAIS shatu e gh3 ity 4 oE e
F 1
MCS 1 MCS2 MCS3 MCS 4 MCS 5
Modulation BPSK QPSK QPSK 16QAM 16QAM
Code rate 12 2/3 5/6 2/3 5/6
Bits/symbol 12 4/3 5/3 8/3 10/3
Qn 1 4447 .4 2068.5 514.7 850.9 1429
an 2 2298.6 1344.3 3297.8 3723 895.7
an 3 50449 14284 72479 35673  1057.1
gn,1 11.104 3.315 1.759 0.816 0.339
s 21012 6997 6196 1895 1.657
o 34203 10569 10224 3378 2706
Yih, 1 -1.212 3.623 5.502 9.172 11.660
Yth,2 -4.337 0.127 1.164 4.946 6.131
Yth.3 -5.950 -1.629 -0.608 3.841 4.105
[0046]
[0047] ZF A =T (ghBy) A <] U EHE Py o] AR, ALt Si3 EHEP,, S tEoR g7 e
R E 812 69 we} ALk 5= Q).
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[0055]
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[0057]

[0058]
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g, URLLC 7 AF Auf& 20(8)s 7INke = szl Ase =21 $85-(120)= URLLC A3 A== =05

k2] 7o whEw, RLLC 7 A= 2042 #7 AAE=Re)7F A3 AE BF3E £1(1-6) oldolofof 3

Zol HARQ A A% 3¢ 2H ‘:'(130)L W7 AFE 24 FEHE(120)0 4 FEHE = =32 79 URLLC #Z 421F
Z7 HEHE(140) o4 AALE = 428024 32] URLLC A9 A17F 248 w58t Aol A
(g\B) Z+7+e] Hul HARQ AAE 3FW)E HA3ssho

s
=
g3he T4 Aol a‘ﬂm HES thgel HE wE

) HARQ AASE 314 AAR(130)= ZF HE ==(gNB)ol hat o) HARQ AAE 3=(M)
4 7 HE& =(g\NB)7F A e uhel ARgske A AL () S 8k 8ol whEl Akt

it
Y
ot
Qﬂ,
N
do

o4 8
- (Q 1(plm)) (yL 1+ |1+ 4’LCi
L _ 2 ~ 2
Cz 26, V) (Q pim))
(A714 ri= Ali & =278 SINRCy )] A AdefellA L BlES] si7ls 7l S F7E(p,)el Hes dEahs
 ARgE = FA AL®ES yehga, G = Ald A Ald 8Fo® G o= log(l + ypeolH, Viy;) =

(log2(e) (1-1/(1+y pHoltk. =183 Q(o)E Q 4(Q-function)E o1 &t}.)

a8al BE HARQ AEE Al sl SFE(pia)ol SDsttal ZF8(pi = pia = pie = 0 = prwskel, 7 HE

e
(B B AME S5 Em DS R 9o me) Azt
74 9

E[m]=1+p;+p?+-+p;"

o2 gol uheh ALg A ARF()F B ALE AFEMDI AR, BF A2 NEAZLNA A T
A ARG Bd g Elrd) S 84 100] wheh ALk,

_14_



[0059]

[0060]

[0061]
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[0064]

[0065]

[0066]
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#8514 10

Elrmcl = E[my]ry + E[ma]r, + -+ + E[my,]n,

adlar Hof HARQ AME Sl AAF(130)= 784 102 7Iwhem 7h & mE(gNB) o] o HARQ AdE 3

FO whE T ALY AUEnD S VRS $4 12 AWT 5 vk
S84 11

OE[rmc] _  milnp; ()™
aMl‘ 1-— Di

X

olwf, ¥ A% 7@k (Elrye])& @2 F7F T4 (monotonic increasing function)®] FElE 7FAm, 2z
& w=Z(gNB)9 Hul HARQ AAE B5)E BF Feltt.
wheb FHo) HARQ AE 34 AAF-(130)E F8H4] 118 7|fhe 2 7 H4 = (gNB) e Hdl HARQ A% 3

z He
SO0 F FA ADF NRED S WSFS § A4 FAZE Ao HRQ AAE D500 E ek 7

A2 AFE 285 45 39 A AR 2o WEF wH wrz wEAez FANNG. 2 A2
NHE 207 AR A 2A0E BEAFE AN WK ADE D50 Hage wasel, a8 Ho)

HARQ A& S5 2 A% ==(e\B)e] Aol HARQ AAF Sl(M)= A,

AAE e zrlgeie. a2l Ao HARQ S S(h) 9 =719ke] URLLC &7 24 whEsheA] i
g ¥, RLLC 87 24& wFekA Xahd, 7h A& w==(gB)e] #¢l AbEs 7kt 7 42 Al A
SFE 2o AS =R@B)FE WdE A HAR A-E SlsMDE VA" E (7 4 dE2 DR S
ZEAZIEE ez Hd HARQ A RE B1F AAF(130)E T S =E=(g¥B) T st A& =E(eNB)E
T A ZIHEk Bl o] Wstgke] A2 S muRE W AdEste] A HARQ AdE A0S St
A71aL, S7k 7IREe R URLLC 8733 & RLLC AAARE 208 w5dheA] o5 =
714 o AdEE HE =2(gNB)E AEste] Ao HARQ AdE Ae0)E H7AYIL gE S =5
(gNB)E AEste] Ah HARQ ARE Sl(M)E S7HAA, IRLLC AAAZE 2318 whEehsA] o5 whgso
2 e, v 2E S =E(gNB)7F IRLLC AAARE 218 wh5ahA] Fehes Ao= vhdsd, RULC &
TEAE RS A HARQ ARE S0 EAEHA 2 AeR dddt

o]

Hbd, dEE S ==(eNB) o] Sk Ao HARQ AFE SI=(M)7F URLLC A 238 EHA171H, A9

1 HE ==(@B)el S7he Hd HARQ A-E SIS A HARQ AdE Sl = 4

E¥ Hd HARQ AHF Sl=M)E 7Ivke® RLLC &7 =1 & yWA9] RLLC 317 Al=% 1S vt
o

A Asth W RLLC 7 AEE 27 9 9Sss Aom waHuW, A4 4 4% =S (@B)] A
7Y =z

of A A= 71Uk (Blnel) el WSS Avtste], tA] A

wERE woE ddsel Aol AR ARE BEM)E SN E A4S B a

S
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ot
N
=
=
=
=
©
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X
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E 4t B owgel o Adde] B2 H4 MR ADS 05 wd PEe Ve

oAl A R AAE 5 T PEe $4 BU9 SR BRUDE U] B4 =S (@B E
A% A2 AFSe 0 92 vEDTAA] HA IR AAE H5 BE PEoR, U A% mE(ahB)
F vheE =B FRE 5 glont, ofd] #gEA et

=4S Fxshd, $dd ARSA 92 v HE =E(gNB)7F 5Ld il dSshs te A2
= A 7 AHE ==(eNB) e Aol HARQ S SIS 71A41A

SR 2718 (S1D). ol 2712 A AREEe] At HES HAA Thed Hag(rIM e o CE,

g g HE == (gNB) ZHzrol Qg el AR E SINR(y)S SAsa, v M ==(aNB) F dhvt
o] A& wE(7IME ¥ o= vrlaH =E=0-gNB)7F 7F HE =E(gNB)olA AR Ad AH ARE 5
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aglal e Ho HARQ AHE 3l 271Es V1EE 4 S =S=(gNB) o] Hdl HARQ A AIZH(Tigg,
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D& e 2ol meh AT (S13).
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B (Poy. )0l AW, AR S5 EAE P Dol e T A2 HENTY] HF A ER)E T2

6ol web AlAFETR(S1S).

o]% Akl Hdl HARQ A AZH(Tige, ) 2 A= (Rye)7F URLLC &7+ 27 w58k 3 30H(S16).

5 7 A% w==(aNB) o Hdl HARQ A A H(Tuwe, ) 5 Aol® shub7b #3802 39 URLLC AAAF 2318 w7
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i
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oy
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1
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A vEQ AN A FA ATl o 7T (Elrne]) S =5k 100 we} Aldbetal, Zb HE =5 (gNB))
of Hf HARQ A& Sl whe A Fd Aol it 7Iogk(Elrye]) o] Wats 54 1100wt 7
A

aejar AA A A gl gk 71 (Elrye]) o] Wskaks #

o A& = (gNB)E AHsla, T HE == (gB)E
=(g\B) S AUl HARQ AAZ 3502 NAAD Hx %%(047]*1%

3lsle, S 7FE A SUMATIE A
of we} w2 Mystn, d¥E HE =
d=2 D2 F7HAER(S822).

fru
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ME‘

)e]

a9 F7hE o HARQ RS B40DE Ao oA 20 weh Ao HARY AR ATy )& THA A

Abete], A 39 RLLC A|AAI 2318 whehex] 3Eeok(S23).  RLLC A AR 205 WE53HA] @&
Aeow WEHA, FE HE LT (gNB)o| W3k FHd) HARQ AAE AFEM)E w2 S/ HEA BEs
(S23). Aol HARQ AHE W) 7F S7HEA &L dE ==(g\B)7F EAsks Aoz dEw, S7HE Ay

HSetar AEE wAol met v S =E(g\NB) o]
T

2715 TEsEX] EETH(S23).
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Algorithm 1: DRO Algorithm

th & W B ==

L - - I B - )

10

12
13
14
15
16
17
18
19

Input: SINR measurement yy, 2
Output: maximum transmission M, M>
Initialize M, = |, M> = |
while do
for gNB i € {1,2} do
L Compute p;, r;, Tpr_1yi
Compute maximum latency Tyaro.i

Compute packet reliability Rpc

if Rpc = 1 — 6 and Tyarg < d then

| Terminate the loop (optimal solution)
else

JElrpe
Compute _rilﬁTl

Select j = arg min; (@L’D—Cl)

AaM;
Increase M; «— M; + |
Update maximum latency THarQ,j
if THARQJ > d then
Decrease M_,-' = Mj -1
Increase My «— My + 1 for k # |
Update maximum latency THARQ.k
if THarQx > d then
Terminate the loop (there exist no
L feasible solution)
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