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2] 9483 Alo] A< (Physical Uplink Control Channel, PUCCH1)3} A7) A2 HARQ M= HABZE HE3l7]
s g 4™ Aol AG(PUCCH2) S 38 4= ),

f
N
N
=
jan)
z
=)
[t
=
o
o
il
2l
ofy
ol
rlr
B
=
£ a4
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%= 8ats 3GPPAA 3 CA WAl w2 ENZ 74 9 doly dEs AWy 93 Ad=olnt.

= 8b 3GPPAlA 3 DC WAld wE UEAZ A 9 dolE dES AWty 93 Ad=olnt.

% 9a¥ 3GPP TFAA Aostam 9= AR & WAT vlAy == 7F =9 W (Inter-MN handover with
SN change)ell W3t A5 TEX UXEE A3 Holth

I 9b: 3GPP EZoA Aotz Y= AAYE =& WA vlaE =T 7F = ¢ ¥ (Inter-MN handover with
SN change)oll Hgk A5 385 F YA 25 A3 EHo|t}.

T 102 NRlA HARQ =mlo] A== AlHS AWstr] 918 7idzolt).
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W ol th
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255 Adstr] A3 dreln
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AT el @, ey, o E NS 54 A4 Ged da @4sEs Ae] ohim, & A
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AL Az Bol Folt T THLAES H¥sd 488 £ AW, 7] THLLES 7] FolEe o
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oo Hol, B NS WY WA Mol gomA Al FHLsE Az PR ¥HE & dn, &
A A2 FARAE Al TARAR BB S anh "R/EET ook Bt %40l weE A48 9HE

o x2¢ wt %50 gAY AY IRE B9 o= IR AT 5 9.
B AGIA, AR B FAA Hol® shiis A ER B FAA Aol® s miz A R B F SRt olge =
TE BN HolE S g vl + vk =, B ANGNA, "A R B FAA st ol

A st ot i A W B F sht olge] 2FE FoIA sht o' vF 4 Anh,

AN, DRSS TR, AR, B S 0 4RSS SNE S 9, ()Ege "4,
440, EE A R ANAE GNT S 9, (hade "adr, e, B a9l 2 A4ad'e o)
&5 A3, GhAEe S, RS, e S % ARS'E uE 5 9o

0111% ‘T‘L/H _/;\__ }- TZ}-E —T—L/H‘Q_/\oﬂ “0\3755101"
g0z ddslel QY i P4sel 3



[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]
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sislolof @ Aolth. wHel, ofwl FHaLst e TR "A AAsel" Ak "4H H&sol" 9l
S AFE deli, F7ol e FARes EASA e Ao olsHoloF & Aol

BN SR golt WX 5AF ANdE 4] 98 A
N i

=
ohth. we] wEe Fulyg wWues) the e @, g 3 Ao, E
o mE MG 5o golt BAAM /AY 54, £4, A, B4, AL, PE EE 5L =
e slol EATS AGSAE FolA, st Ei 11 olge] e BBl 24, WA, B4, PR, ¥
FOEE o]5S 2R AES BA T B F5HL v WAl g AoE olsHolop

oeh, ARG ERES Fxslel, B AN whEA @ DA wrt AAsA APsA Frh L AAE A
491 3 wege BA% TYaL dANE BAT FxVEE

A FHax] BN FRE AP YA, B AN BAHoR et ANE e
4 x 5

INAES WP mE AR 98 5 Aok Y

Ao A T4 wEE FoA Al T4 wBoA FdEE W (AE o], A5 HAF e Ao ARE
= AFok oo thEdte A2 T4 =EE Al 4 =EolA FaEE WA Asets W (dE £, 4
39 FAl e AE)S 43Y 4 k. =, UE(user equipment)®] F32bo] Awwl o olof tfg3tE 71A
=2 B9 5% A5ste 538 73T = vk, WiR, 7X=9] F2o] Aiw Aol old u-g3h= UE
= 7IATe &3 et 4 73T 5 k. v-Ad UIEY A (non-terrestrial network; NIN)(oll&
Eo], #HolZ=(payload) 7IWHe] NIN)ollA, 7]A=9] S22 9449 2& gu|d & L, A 42 7]

N

J5te] A ejna & el

1A= =E=B(NodeB), %3} :=EB(evolved NodeB), gNodeB(next generation node B), gNB, tUlu}o]X
(device), “&A(apparatus), =%, &2l X=X, BTS(base transceiver station), RRH(radio remote head),
TRP(transmission reception point), RU(radio unit), RSU(road side unit), FA E#MAH(radio
transceiver), NAlZ~ E<SlE(access point), HAA =Z(node) Fo® AXAH ¢ Urp. EE
(terminal), ©ulolx, X, w=, Al == dE(end) =X, NA2 B0 (access terminal), ZEHFY E
ud (mobile terminal), Z=Hlo]Md(station), 7FYAF Z2=Hle]A (subscriber station), XEHFY Z2® o] (mobile
station), ¥ 7}9=x 2#®l o] (portable subscriber station), OBU(on-broad unit) S22 AH4d 4 Ur}.

E A A Alzrd ¥ (signaling)S A9AIS Al2d®, MAC AlZ29%, T+ PHY(physical) AlZ218® FolA &
T shvd 4 k. ARAS AladE s fE AFSEE WARAE VERIATS WAIAY B VEHRAS Alad

g HAA"E HE = Q. NAC Al2EEE FEl A E = WAIA = "MAC WIAIR]" E= "MAC AlZ2E® WA

AR A Hd ATk, PHY Al2d® S f8l] AFE5 = wWAIA = "PHY HIAIA" = "PHY Al2d® HAIX"Z X
A g At AHATS AladEe A2E AHH(AE B

information block)) Z/XET RRC WAIAY] F42l &2

element)?] A B2ZE 9w 4= gvk. PHY A|2E#e Ao HE(4E E9], DCI(downlink control

information), UCI(uplink control information), SCI(sidelink control information))®] %<4 &2FS 2ln]

8 2= 9t}

2 AAAA "EH(AE B, AE TA)o] AAEHE AL "I 4L Sk AA AER(AE B, HAE &

Z~(information element), ¥2}m]g)" L/m= "s)F F2He] FPS AAeE AR A28 F =

g g oAk "AHE 84 (dE B, FetrE)7E AAEHE A" Y AR 847 AlTdE HE S 9|

AT, B A AT H/ s U A, Qd, e "AE 9 Qdre oudd 4 lu

/s Ad Y uE AHgd F .

Al A 2Ele K AF(terrestrial) WEYA, ¥]-AA UEHT, 46 4 WEYA(4E E9], LTE(long-term

evolution) B4l HEHA), 56 B4 HYEHA(dZ 59, NR(new radio) B4 HEHYZ), =& 66 54 HE

A<
-
5o, MIB(master information block), SIB(system
ogulgt 4 ). MAC Al2¥®-2 MAC CE(control
(e}

ol

o

L

oo
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]
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93 FolA Holw shbE T 4 Atk 46 BA WEAZ, 56 FA VEAD, 2 66 T4 VENDL 47e
A MEND L/EE -4 NENAE TS F vk v YEATE LIE A 7%, 5

E 66 B4 7% FA Aolw shtel B4l A% 7%

S5 ool M B A AE AT S A

o7t AgRE BA MEGDE ok AR gl BYHA @or], ANdE e B UEAA(AE
46 BN VIESIZ, 56 BA VEAD, L/EE 66 B2 WEADe] A48 Ak, o714, B =
B4 A2E} BA )R AgE 5 ek,

/‘5:‘1_

>

=
=
[e)

2
oo

4

>

g

H

lai= H-AG UIES A AL A g =AF g =eu.

T 1laE

=1(140)
g &
ad

earth orb1

ol
o
g

H-24 JEYAE 94(110), T4 ==(120), AlolESIe](gateway)(130), HolE UEY
T 9. 94 (110)7 Ao E ] ](130)E ¥§3t= FY9 (unit)S RRU(remote radio uni
ladl] =A1E B]-A4 WEHTE= EWAT Y E (transparent) HO|Z= 7|dke] v]-x]4F Y E
43 (110)-> LEO(low earth orbit) ¥4, MEO(medium earth orbit) ¥4, GEO(geostationary
/‘, HEOChigh elliptical orbit) 94, T+ UAS(unmanned aircraft system) ZEL <
2 HAPS(high altitude platform station)& X3+ 4= t}. H](non)-GEO $1432 LEO 94
F T}
FA =E(12005 Ao A B4 ==(dE 5], UE, ) 2 H|-Aol $A3F 4 ==(dE &9
S XS & k. 9411003 T4 ==(120) Fholl Au]~ FA(service link)7F AHE 5 3
A% F4 #A(radio link)Yd 4= Ao, 914 (110)2 NIN o] 2= (payload) 2 A1 FE 4= g},
)= H9 NIN Flol2EE5S X9 4 v, f14(110)2 3l o] WES AFSste] &4l
ﬁ(120)°ﬂ A A 2E AT 5 AT, 9 10)9] o] =4l W (footprint)2] VA2 EFIY &= ¢
Fd 5 U

HI=Ad M EQ 2ol offeb o] Al 7FA Eple] Anls Jas5S A 5 3o,

- A 3A (earth-fixed): AB]2= HIAE 4 53 X4 98 AHH oz Avstes W(E) o3 Al
2 4 AS (A E E9], 6S0(Geosynchronous Orbit) 94)

el
o
g

£ o B
at
it

RO
jgl’ﬂ

oL

¥0. 32 ofn ot

]

j_, >%
o, n}u
e ro

¥ mln

¥,

i)

o,

(

—

- oA} A+ 324 (quasi-earth-fixed): A|H]2 A& A|sHE ]7P(per10d) setel shue] AeH F9S 7
skl vE AgA dee AWskeE H(E)d = 5
(steerable) WES 3= NGSO(non-GSO) 14d)

- AT ol (earthmoving): M2 FAE AT EWL o Bake W(H) 3 AT F A (AE Hof, ®
3 WE EE 2T bed WES B NSO A4)

of
=
N

G 1=, B/E= 66§24 7= AREstel f14(110)3 S (dE =
FE A S)s #3835 dn. A1) B4 ==(120) 3] A2 NR-Uu 18 #o] 2
1

3= 4 A}, DC(dual connectivity)7} ALHE= 29, 54 ==

E 5o, 46 7%, 5G 7%, B/EE 66 7Iss Adste= 71A
)% AdE ¢ A, 46 4, 56 114, B/EE 66 A A" )=l 71&38ke] IC 548 AT 5 9
=8
AlPTES 0] (130)= Adel AT 4 o, 24(110)7 Al EH o] (130) ol I (feeder) FA7F A=
F Jdu. ¥9 HAae FA4 39 4 Ak, Ale]ESe](130)+= "NIN(non-terrestrial network) Alo]|E¢]o]"=
AdE %ﬂ.?ﬂﬂnmﬂ-mﬂﬂanBm kel BAle NR-Uu I #lo]2, 66-Uu Qe Ho]~, HEi=
SRI(satellite radio interface)oll 71Zx3sle] F3aE 4 v}, Al]E o] (130) & HolE WEYA(140)9 A2
2 5 Utk AlelESN]l(130) ¢ dHoly UIESLA(140)9] Afele] "Fo] WEYA"7L EAF F Uk, o] A,
Aol Eg0](130)= o] MEHIS} AZ4d & i, 3ol HEAE Heoly HEHA(140)9 d44d + rt.
ol MEAE 46 T4 71, 56 T4l 7Is, /e 66 Al 7S ALE F Ak, dF 5o, Fof vE

Y3+ AMF(access and mobility management function), UPF(user plane function), SMF(session management
function) 5% X33 4= vk, Alo]ES ] (130)¢ 2o UEHA He] FA2 NG-C/U IEFe] 2~ E= 66-C/U
Qg Ho] 20 7] x3le] FaE = Ut}

ofef = 1be] AAjefe} o], EJAMYUE Holrr Ywke] n]-A4F WEL M Ale]E 0] (130)9} Hlo|E
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
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YELA(140) Ateld 71X 7o) MEY A7 &A1 4 ).

T 1bE H-AA HE A A2 AAdE =A% g Eoelt).

= 1bE Fxsd, AolEdels 7IA=y Add 4 Qla, A= Zo] YEYAS d4dd 4 9o, Fo] 4
EQAE dolg MEYAY dZ4=E = o, 7IX7 ¢ Fo] dES A 7242k 46 B2 7|E, 56 B Ve, 2
/EE 66 T4l 7S A9 = drk. AolEelet 71X 1F] SAl2 NR-Uu 1E o]~ = 66-Uu AE 7
olzof 7|xst] FE = 9, 7|A=H "ol YESA(HE £, AWF, UPF, SMF) 7Fe] F21& NG-C/U 1H
Hol2~ i 66-C/U AEF o] 20 71238l = 5 Q).

T 2at H-AA HE A A3 AAdE =A% g Eolt).

% 228 FxsHd, v-A4 HEYAE 94 #1(211), 914 #2(212) B4 ==(220), AlelE4](230), ol

-

ﬂE%i@m)?% EQ§q:%q.E2wﬂEﬂgHk@%ﬂE%i%?WWﬂwgmmﬁ%)ﬂﬂiE7W}
H-2 MEIY = vk, & 5o, 94 #1(211) % 94 #2(212) 2422 H]-A% H]E"li% T4 5t
DPE AEE (entity) (& 501, A ==(220), AC]EH](230))ZH-E 418 Fo]z=c g A8

(& B9, 5x &, B33t 5%, A-F53 54, A-¥x 5%, 2/Es dHd #24H)& 73T F

2
, ARAEE dolrES A

¥ o fr Lo

Hﬁi

A #1(211) 2 94 #2(212) ZZ-S LEO 914, MEO 914, GEO 914, HEO 914, &= UAS ZPEZA
UAS ZPFL2 HAPSE X33 4 vk, 94 #1(211)2 914 #2(212)9F AA"E + da, A #1211 ¢
#2(212) 7ol ISL(inter-satellite link)e] AA=E <4 <lr}. ISLS RF(radio frequency) T3 Ei=
(optical) WHolA H&& <= v}, ISLS MEl % (optional ) o2 AAHE 4 Jurl. B4 ==(220)E A4 ¢
Ag BAl =E=(dE £, UE, @) E v-Xgof {3 T4l ==(dE 59, vHY7], =2)5 X3
Atk 4 #121D)F B4 =s=(220) el MM~ "HA(AE B, ¥ HA)7F A=+ A
#1(211)S NIN #Hol2Ez A" $ Jrl. 94 #1(211)S st o] HES A183te] B4 :==(220)9]
2l Auj g AFEd ).

30,
i.ﬂ

offi ox -y o off ox

BA (2200 46 BA 7%, 56 BA %, D/EE 66 B €S A}%}oq A4 #121D)3} BA(AE 5
o, SERD B, BPRL EADS ST - A5, A I B w20 29 A Mly
Aols Er 6Glu AEAMIAE A8ee] £E F ek Db AN A, B wE@0)E 04
A1 ofe} T AR(AE Sol, 46 7%, 5 7%, W/EE 66 /%52 Ade: /A=) ddg
S 3L, 46 A, 56 744, R/ES 66 A0 FelR slEel v1zse] D0 FHL FAR £ Ak,

_/I:

2
om, 914 #1(211) 7 Ale]E ] (230) ztoll Ir] H=A

Al Edo](230)= Al AAE 5 3l =27 AAdE 5 3l
aL, $14d #2(212)F Aol ES0](230) tell ¥ Pk AAE 4 dv. vy HAas P Zad ¢ A 9
4 #1211 3} 91748 #2(212) Fhell ISLol HAAH A &2 49, 914 #1(211)3} Ale]Ee](230) 7+e] v HA+=
oA o2 (mandatory) 24d & dvk. 94 #1(211) R A #2(212) ZZat Aol Ee](230) ko] SIS
NR-Uu <1E#lo] 2, 66-Uu AEIFO] 2, HEi= SRIC 7]Z2ste] a2 5= vk, AlolEH0](230)= dlol¥ HES]

(240)8F AAE 4 Ut

obg]l E 2b W = 2¢9 AA G Zo], AolE o] (230)2} dlolE UIEHYA(240)2] Alelo] "Ho] YEYF"7}
A 4= g},

T 2bE H-XA UEYTY A4 AAGE BAS MEo|a, T 2c= H-AA YE T A5 AAdE FA]
st N Zolt),

T 2b B & 205 ZAESE, ACEel mo] UES A dZE F i, 7o WESAE HolE WEA
o} A49 4 vk, Zo] HIENAE 46 54l 71, 56 BA V&, L/EE 66 B4 71ES N9 A, d
& 5o, Zo] VIEY A= AWF, PF, SWF 55 EFF & Slvk. AClESolet o] vESA ko] S22 NG-
C/U Aol B 66-C/U QIEFo] 20l 7|xate] F=3d & Qlvk. 7IA=9 752 S o 344 +
Atk F, 71A=E el AT 5= gtk HolREE 9l XS VA=l o Hed 5 Ak, MR o
2 s AR AT FU3 3ol HENAC AA" 5 vk, she] 9482 sk o]l 71A

7H otk = 2b9] H-AE UESTCA fAE 19 ISLEe AAEA &S AL, & 2c9] A HE
AalM AAPE o] ISLS A 5 Qo).

i, & la, & 1b, & 2a, = 2b, B/EE E 2co] A WA UEAIE TAss AHES(AE S0,

_13_



[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]
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rr

B4 wE

94, 71AF, IE, B4 ==, AolEYe] )& v Lol HAE 4 Ark. B AAA AHE e
2 AA" F .

T 32 ¥-XF HIEYAE s B4 =29 Al AAdE =A% EFEolt)

= 3% Fxsd, BA ==(300)E Hol® sty T2 AA(310), HEZ(320) D HEYAS dAF FAS
Faste S5 AA (33005 2 7 vk, ESH, T4l ==(3000F 948 AEAol 2 X (340), =¥ UH
Holx ZAX(350), A AX(360) 5 ¢ xedd 4 Ut B2 w=(300) 0] E3" ZHzte] A 24ELS Y
2~ (bus) (370)°l 9l&] AZAF M2 FTAS AT 4 Ao,

ok, B4 =E(300)0] E3E ZHzbe] FAHRAELS FE B A(370)7F olyEl, TRAM(310)S FAHoE Y
A Aol = VP HAE F3lo] dZ2E 5 . dF 5o, ZEAA(310)= WE(320), 541 FA
(330), ¥4 °1EMl°1* A=](340), &2 Qe H ool AR (350), T A A (360) oA Hoxm shfel A

ZRAA(310)E HEZ(320) E=E A FX(360) T Aok shtedl Ad® Z2a ¥ (program
comnand) & AP ¢ Y. TEZAA(310)+= TY A7 G (central processing unit, CPU), LTI A %
] (graphics processing unit, GPU), & AAJdEd W2 W Ee] e d& Z2AAME 9u|dd & 3
ok w2 E(320) 2 A FA(360) A A A wiA e H3AE A oA FolA Aok e
T4E 4 Atk oE Eof, WE(320)0% ¢7] A& "R (read only memory, ROM) = #HE A~ wRE
(random access memory, RAM) oA Zolk U=z 7449 4= Iut.

A, BA MEAA(AE Bof, -4 MEAZANA FAS FPsHe FA mSES B2 go] THE
ek, % 4o BAE BA =Bt E 36 BAE A wEo] g FAHA A 5 9
54 A SAsks BA wEEd Al AXdE 2% 2Rl

T 45 FFEE, Al B4 =2(400a) 2 A2 BA =2(400b) 4R 7RIS e EY 4 Tk Al B4l =
E(400a) & A2 -S4 ==(400b)ol A5 E AFET 5 Atk Al 4l =E=(400a)°] EFE F2 Z2ZAA(411)
= dolH A£2(410)2HE dolH(dE £, dolH #3)& =4 4 k. 4
(416) ZH-E Aol ARF FAE & A}, Alo] FH= A"l FH, RRC A4 FH(d
s AAgH= AR), MAC #Alo] R (A& E°], NAC CE), == PHY #lo] AR (A& &
o shtE 2T 4 Ut

ZAAM 41D = A7)
%oﬁ RRC Az ol
, SCI) oA =

Al ZE2AA(41D)= HolE el

% W@ A BA(AE Fol, A=Y BH, A% 1Y % 5L FYste] dol
S AECDE 98T F A S0 ZRAAGIDE Ao Anel 9P A FRHET ol 29 52, 4
B olg B 5)E FUstel Aol AR(E)S BT & ATk B, $A TRAAUDE B/ AE B/EE
an
=

©> ofl iz

=
Z Az "3 571/ 2 AE(E)S AT 7 AUk

Tx MIMO ZZAMA (412)+= dlolg] AE(E), Ao HE(E), Z/EE T71/3F AE5(E)d s 3 Ay 5%
(dE 59, T8 =4 (precoding) 522 Fd 4= AT;. Tx MIMO ZEZAA(412)2] &H (& &9, A& =
ER)S EAAME(413a WA 413t)o] EsE HEZ](MOD)EC AFE 4 Aok, H27(MD)+= HE ~E-H
gk A 24 Fdste] M AESES AT F d, ¥Mx AEEe g F7F AE 2 (AE 0, of
g2 ws 52, FF 52, Y9 53, A wd 57 535t A3 E AT 5 Jdrk. EWAHE
(4132 WA 413t)2] AZ7](MD) &9 98] AAE ANFTEL ¢rEUE(414a WA 4140)S B3 A2 5= Jdut

A1 B4 ==(4002)7F AE3 AZELS A2 B4 ==(400b) 9] <HEUE (464a WA 464r)olA FAlE 4= 9},
SR LS (464a WA 464r)0ld FAE A3 5L EWAIHE(463a WA 463r)0 E£3d & 7](DEMOD)E°1] xﬂ%
2 4 Jrd. HZ27](DEMOD) = Alzel dish Az 52(dE £, ZHH 37

= 2}, &2,

A9 W 22)S FHsle] MZES 5T + . EX7)(DEMD) = AMEEC] W3 7} ﬂr’ﬂ 28 *63
sto] HEES IS5 4 vl MIN0 AE71(462)E AEE st MM AE 53 #3835 . 4 =
ZAAM U6 E AEE st A (A5 o, UdHHY &=, Hzd 23S 4T 5 . #A =
ZAAM U612 EEL dolE AA(460) Z Alo71(466)d AFH = Aok, A5 B9, dHolEHE dHeolg A4
(460)° A&d 4 da, Ao ARE Ao)7](466)°] AT = Ut

A, A2 BA ==(400b)E A1 B4l ==(400a)0 AT E AE5ET 5 k. A2 BA ==(400b)l EsHE &
A ZR2AM(468)F HolE A£2(467)ZH-E HolE (dE £9, dHolE §3)S #AIE 4= glar, dlojEo i3k
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
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Al F2e Fdste] doly du(5)S AT = Aok $A ZRAXA468)= Ale]7](466) Z5-E Alo] HR
E FAE  9dar, Aol AR dd A s 2(5)e AT & do. =3, $A Z=2
= =
L o

’ o =
Bz Azl i A T2he sty B2 AE(E)e YT+ U

A4 (468)

Tx MIMO Z2AA (469)+%= dlolE] HE(E), Ao HE(E), Z/EE %}& AE(E) gk B3 A 52 (AE
£, Zgad TS FAL = Ao Tx MIM0 Z2AA(469)2] ZH (& 9], HE 2EH)2 ERANHE
(463a WA 463t)o] 23rE BMEZ7]MD)EC] AFd & Advh. HE7I(MD)E AE ~EfH gig Ay 545
Fste] ¥z AESES AT F da, ¥Hx AEEd g F7F A SR (AE 50, ofdE1 Wd w3,
% 52, 999 53, 3] EWAHE(463a WA 463t)<]

F We B FYstel NEE YT + Yok
55 =

=
(464a A 464t)<S T3l A5E 5 o,

P

z 3
Hz7I(MOD) &l ofs gde A

A2 A =E(400b)7F AEd ANEELS Al A =E(400a) 9] SHEUE(414a WA 414r)olA F=A1E 4= ),
EIVE (414a WA 414r)olA FAlE A5 EWAIME(413a WA 413r)°l 2F¥ HZx7](DEMOD) &l AT
g 4tk H27](DEMOD) &= Azl tidt A 2 (dAE 59, THE &, TF 4, s W 53, o
A9 W 54)& Fste] AEES A5 7 Advh. Hx ](DEMOD)L MEE digk 37 A9 525 73
sto] ABES I5d 4= gk, MIN0 HE71(420)= AEEo] i3 MIN0 HE 58S 3T 5 . ?M =
2ZAA(419)= AEEd dg A s (AE 5o, HUIHYY 52, t2Y9 s2HS I F vk, 74 =
2A4(419)9] &4 deolH 4A(418) 2 Aoj7l(416)el ATE + Uk, dF E°], HolH= HlolEi /‘.JEL
(418)° A&sd 4 A, Ao ARE Ao)7|(416)o] AFTE 5 U},

HEEE (415 2 465)2 HlO] B, Ao Ar, 2/xs 2209 5355 A4 ¢ . 2ASH Ul S
e ~AZE 2L F T 4 Ut E 4o TAlE TR AA (411, 412, 419, 461, 468, 469) 2 Ao}7)

£

(416, 466)= %= 3°l E"]% Z2AMGIOY & dar, & A AEEs WHEs Fdsr] Al AR

T AT

% Sat £ Ane Al ANE EAF BEEoli, & bt 4 Axel Al AAdE EAF BHEoT,

% 5a ‘%‘ T 5bE FZEIH, $4 AE(G10)E AS5E AFste T4 =sdA FEE o da, FAl FE(52
0)E AEE FAlske S w=ddA F8E F Avk. F4 ARG1I0O)E AY 29 ® Wx 55511, S-to-
P(serial-to-parallel) &%(512), N IFFT(Inverse Fast Fourier Transform) £%(513), P-to-S(parallel-to-
serial) B=(514), 2 CP(cyclic prefix) F7} B3(515), ¥ UC(up—converter)(UC)(516)S E3dta 4= QlIT},
Al 7 2(520)%= DC(down-converter)(521), CP #A1A E£%(522), S-to-P £%(523), N FFT £%(524), P-to-S
E=(525), 2 AY yad 2 B2 E5(526008 £ 4= vk, o7, N& AAded 4= .

ol

FSA FARZ(510)04 AR HEELS Y 2 2 Hx EE5GID 48EE & A, QY 29 2 Wz
(B1DES AHE HEES 93t 39 F

il =RA
o

=2 (S S, LDPC(low-density parity check)(LDPC) =Y %3,
(polar) ZY T2 5) ¥ WE F2(dE E9], QPSK(Quadrature Phase Shift Keying), QAM(Quadrature
Amplitude Modulation) &)< & & At A 7Y 2 Wx EF(511)9 82 Hx AEE AlE=Y

/~ oh;}

S-to-P EF(512)2 N7l ¥d 43 2EYES A dste] T34 Wle] Hx AaE
EYEZ HE3 4 9lvh. N IFFT Z7] &

HEol g IFFT 45 Fd35te] A =ddY AsE5S AT + vt P-to-S E5(514)&
AAst7] 918kl N IFFT E5(513)9] 29 (& E9], ¥4 A35E5)S Y 2352 s -+ 9.

(P F7} E=(515)& (P& A3 st 4= 2}, UC(516)= CP F7F E=(515)9 £39] F3<Z RF(radio
frequency) TI= Ak wgd 4 vk, Eg, P 71 £5(515)9 &8 A3 W3 ol 714 gl A
2y = = U,

F2 AZ(B10) A AFHE AEe A AZ(520)00 dE=E & Ao
(510)°ll4 &2 o 529D 4 vk, DC(B21) = FAE Als9 Fu
ATh. P AA E5F(522)2 Az oA (PE AAT -+ Aok, CP AA =
S-to-P & (523) T
Nl HE AsE
=

A
= [e)
g U3y 53

S AAHE 5 Yk, P-to-S E=(525)S 1
2 Bz E=(526)S W *d%%oﬂ ek &
A<
T

gato] HlolHE %% T AT

Ad e s ¥HE ULEE Heke
]
3]
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% 5a ¥ % 5bollA] FFT ¥ IFFT thAalell DFT(Discrete Fourier Transform) 2 IDFT(Inverse DFT)+& A&
AT = 52 ¥ = 5hollA EZE(AE 5o, HEHE) 442 =g, AZEYY, T Ho FodA
o]% Fhitol] & Fdd 4 ). oE 59, & ba @ & SbollA 4 S%*‘é% A E Yoo 4°H TEd
9, YHx B2 3loge] I "Flmgo]o} AT Ee zdto o A" 4 9u}. a9 T
AN, shte]l E5E H5o BERER AEsE F i, 559 BEFES v BEFoR F3E ¢ 9131,
¥ E5L AgFE £ 9da, O 7es AYste E5L FME 4 A9
ShA, NIN 2 AU 52 ofel 3% 17 2ol FYE F Aot
¥ 1
= 19 =AE NIN = 29 EAE NIN
GEO AlEle A AE e B
LEO AuE L C1 AlY#] L. D1
(=4 713 ®)
LEO($1Ad 3} 7 ols3ste W AUl e €2 AUEl e D2

T la 2/E % 1bd E=AE B-AA YEYIA 94 (110)°] GEO YA (=
AS-, ol "AUge A2 AHE £ Y. E 2a, & 2b
A UELIANA 94 #1(211) L 94 #2(212) ZHzbo] GEO YA (o=
ATt

1bell Z=AlE H]-X]4 dES oA 914 (110)0] =74 7}&3$H(steerable)
I e A3 5
E (beams move with satellite)

dak= GEO 9143)<!

$, ol "AEe BE 498 &

= h %/EE—E

=
=
S
2
L 2o
Qi -
o
i)
)
9
OH
ol
o
Fll‘
o)
il

oh:".

T 1la UJ/\:

=
T
_9_
=

2/EE

2¢Ol CAW H1 A
} ]%5 LEO 74%40] o]
Y

Ay e D2t AdE

A% e Ee ofd &

ATt

THA=
& HE
"AuE e
E =AM #14 #1(211) =9 #

29k ol Aela &

u]/\:\:l—

Sol, A 715% AQsE GEO)

LEO 1491 %%,
CEERICE
DI'E A4d & A =

2(212) Z}7Fe] 143} &

o]%

ATt

#Z 2
AUE]le. A 2B AYEle CE D
EIAS 35, 786km 600km
1,200km
~HAEY (MH]2x H3) < 6GHz (e.g., 2GHz)
> 6GHz (e.g., DL 20GHz, UL 30GHz)

FHo Ad e E eI E (A1)

2 ")

30MHz for band < 6GHz
1GHz for band > 6GHz

# 2 317+ (elevation angle)
oA A EA =E(e.g., UR)
e Ao Ae

40,581km

1,932km (600km 1%)
3,131km (1,200km %)

Z ) RTD(round trip delay) (2.2
A3l ZA)

A9 Ar 541.46ms (AH]A
Iy 93E)

A2 Q. B: 270.73ms (2.7 AH]
2 g3)

Al 2 C: (Ed=dfHiE
Holze: Au2~ 9 Iy FAE)
- 25.77ms (600km 11%)

- 41.77ms (1200km %)

Alye] L D:
AH) 2~ )

- 12.89ms (600km L&)
- 20.89ms (1200km 31%)

(A7 dlojz

=: 23

shife] Al el A o) 10.3m 3.12ms (600km LX)
Ael(differential) A<l 3.18ms (1200km L)
EEEEE! MR EE 66
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EEEE! [3GPP = ] (non)-3GPPA A Aol®l - QlE|#o] 2~ |
ek I 1o AoFE NIN #FE Alvg] QoA X9l A2k (delay constraint)S ol ¥ 33 Zo] A= 4= g}
* 3
A A | A1l B Adee -2 |AuEle pi-g
oA W% 35, 786kn 600kmn
712 =3 UE 7Fe] §4 < 541.75ms 270.57ms 28.41ms 12.88ms
E]#H o] 2o A F | RID (Foto]
Ao~
1A =3 UE 7+ FA <l 477 . 14ms 238.57ms Sms 4ms
Elgo] 2 #HA RID

5 fax= EWUAFHUE Fo]z Hl-A A YEY I A2 HW(user plane)?]
(protocol stack)9] #|1 AAd = , & 6bx EUAIHE HolE= 74k H]

A Alo] W ZrER Ao A1 AA S EAF Hdro|}.

TRED AU
g EY 2

7]kl

AR el n

= 6a B = 6bE IS, ARSAL HlolE= UESE mo] HERA(AE 5o, UPF) bell $541d 5 9o, A
o] dlolEl(elE Eo], Aol FR)E VRS ol VIEAA(AE S01, ANF) ol 528 5 9lth. AHgAt dlo]
B 3 oAle] Heoly A7k 914 H/Es AolESelE Fa Fald ¢ dth = 6adll mAlE ARSAR Fwe
TREF 292 66 T4 UETC FY B fASH 488 5 olth. & 6bell =AIE Aol HHle] TrE

q
2 2o 66 BA VEDD $Y Bt A4S 488 & At

Tat % H*ﬁ” ﬁﬂolic 713*94 H=Ad M EQ Aol AREAE Fie] ZREZ 28] Al S ZAIRE )
o IZEZ 289 Al AAdHE

L 7a ¥ X 7bE FxE, AFEX dojg E Alo] dHolE(dE Eof, Alo] AR) 772 UES A4 (dE
591, 71A=) 7k JAHHo|AE Fd $4AE & v, AFEA dlo]H & A8} PDU(protocol data unit)E

=2 T M
onjgk 4= 9lt}. SRI(satellite radio interface)?] ZREF A~ 43 Alo|Ego] Zho] ALExl o]y ¥

/B Al delHE F5lskr] fE AREE 5 du. AR dHlolHE 943 3o UEYZA 1Y
GTP(GPRS(general packet radio service) tunneling protocol)-U HHE & Ea $544=E 4 9},

, 2138 914 A9 AW (satellite assistance information)S
E3etE Al=H Xéi(“ﬂ% Eo], SIBI9E AFE & vk, Ee 7|AF2ERE A= HAH(E F9,
= , Al=E Rl 3R 94 Y BEE 1T £ A, A A JH 7] x5t
A &S 9T & Ak, SIBI9E off & 4] Ho¥ HE LA (E)E XY -

g, A=A HEYAANA 71472 NIN &S
3L )

)
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X 4

SIB19-r17 ::= SEQUENCE {
ntn—Config-r17
t-Service-rl17
referencelLocation-r17
distanceThresh-r17
ntn-NeighCellConfigList-r17
lateNonCriticalExtension

[[
ntn-NeighCellConfigListExt-v1720
1]

NTIN-NeighCellConfigList-r17 ::
NTIN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=
ntn—-Config-r17
carrierFreq-r17
physCellld-r17

NTIN-Config-r17

INTEGER(O. .549755813887)
Referencelocation-r17
INTEGER(O. .65525)
NTIN-NeighCellConfigList-r17
OCTET STRING

NTIN-NeighCellConfigList-r17

SEQUENCE (SIZE(1..maxCelININ-r17)) OF

SEQUENCE {
NTN-Config-r17
ARFCN-ValueNR
PhysCel11d

X 4o Zo% NIN-Confige= oFd X 5ol #

_18_
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5
[0103] NTN-Config-rl7 ::= SEQUENCE {

epochTime-r17 EpochTime-r17
ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35, s40, s45,

s50, sb5, s60, s120, s180, s240, s900}
cellSpecificKoffset-r17 INTEGER(1..1023)
kmac-r17 INTEGER(1..512)
ta-Info-r17 TA-Info-r17
ntn-PolarizationDL-r17 ENUMERATED {rhcp, lhcp, linear }
ntn-PolarizationUL-r17 ENUMERATED {rhcp, lhcp, linear}
ephemerisInfo-r17 EphemerisInfo-r17
ta-Report-r17 ENUMERATED {enabled}

}

EpochTime-r17 ::= SEQUENCE {
sfn-rl7 INTEGER(0. .1023),
subFrameNR-r 17 INTEGER(0..9)

}

TA-Info-r17 ::= SEQUENCE  {
ta-Common-r17 INTEGER(O. .66485757) ,
ta-CommonDrift-r17 INTEGER (-257303. .257303)
ta—CommonDriftVariant-r17 INTEGER(O. . 28949)

}

[0104] £ 50 AW Ephemerislnfor otd] & 69 AYH AKX QA (5)S 38 = ).

_19_
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HZ6

EphemerisInfo-rl7 ::= CHOICE {
positionVelocity-rl7 PositionVelocity-rl7,
orbital-r17 Orbital-r17

}

PositionVelocity-rl7 ::= SEQUENCE {
positionX-rl7 PositionStateVector-rl17,
positionY-r17 PositionStateVector-r17,
positionZ-r17 PositionStateVector-rl17,
velocityVX-r17 VelocityStateVector-r17,
velocityVY-r17 VelocityStateVector-r17,
velocityVZ-r17 VelocityStateVector-r17

}

Orbital-r17 ::= SEQUENCE {
semiMajorAxis-r17 INTEGER (0. .8589934591),
eccentricity-r17 INTEGER (0..1048575),
periapsis-r17 INTEGER (0. .268435455),
longitude-r17 INTEGER (0. .268435455),
inclination-r17 INTEGER (-67108864..67108863),
meanAnomaly-r17 INTEGER (0. .268435455)

}

PositionStateVector-r17 ::= INTEGER (-33554432..33554431)

VelocityStateVector-r17 ::= INTEGER (-131072..131071)

g, o AZEE 3 23 A S 2 dlolE AFER A 71eS 56 NRelA] Es] =olEar gl o]
?ﬂq.%Jﬁ?lﬂﬂ‘ﬂE%i&awﬁﬁalmeb'm)%@ﬂ%*%ﬂ,MNﬁﬁﬂH AEe] 70 A A
HE 7HAH o]& Q13 HARQ =2 ™ (stalling) &/go] LAt} o]& 3dA3st7] 93] HARQ Z=Z A~ (process)
T5 A sk #ete] AFHJAAT, latency A= 3] A olok & Aotk 53], IN-NIN th5 34
Q1 5, IN-NIN v A4 o5, 7[A=re] sl Al = N adoz olFshs 94 7Iwke] NINS &
olgF, IN 71A|=3 NIN A=3e] W 4, dojgow A 7bsd IN 7| A=53 o 7 dF Ad o=
A3 71 IN BAoA Hao 7A=8e ts AZoA A&EHE #ekEe] 2tz A8d ¢ e £AV A
).

wetA ol MEEE B ANGAE ININ B AF S04 nrk ZEHQ HRQ $F gerel skl
M5 Roltt,

WA 3GPP 3= 3| ofol| Al NINo A tfF 24 #A-dE =

o,
>
ot
il
2,
=
ol
)
JE
ol
>
&
o
ri
£
&
o
\]
mye
iJ

3GPP ¥+ 39| #Rel 18 NIN WIPoA =9]® A1gE5L olge} Zt}.

@® 3GPP E5 3]¢ Rel 18 NINolA Multi-connectivityell 3 <52 ZHQAL Thales, Samsung, FGI,
Rakuten, LGE, Xiaomi, Hughes ‘& & 3|Aboll A #l7] = T,

@ 17 (RWS-210186) <] A|gt AHa)

- A%AHQ AAL ATSHE e olFAL BAY F AT A% Ho] (B0 94e BA =Erb AT
satellite offering continuous connection can manage mobility, e.g., GEO satellite becomes an anchor
node) .

- LEO 442 TH3] Aol v AGE o LB 9140] dele A% 9% o he JAE AFE F 9

T}(Before construction of a LEO constellation, very limited number of LEO satellites can provide a

_20_
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[0115]
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[0121]
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[0123]

[0124]

[0125]
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better link for data transmission).

® FGI, APT+= TIN/NIN 94ZA (connectivity)©] Release 1894+ A|YFojoF sl A Qt3sFSt).
@ LGE= LEOLEO, GEO+LEO, TNANIN & thdt vh5dZd NIN Al &5 AlAsk3AH.

@ CATT:= IN/NIN 3= LEO/GEO d2& 13 3& Alershaict.

Sl A wleh o] NIN 87 WEolA A-gaH 4
2749 Beyol A7sw gk, W BHeIA hF AAS AT Y
H.

OLP_E 3GPP —Zroﬂ/ﬂ% M2l ¥d(Carrier
aggregation, CA)¥} ]Z A2 (Dual connectivity, DC) *2leof] tigh dF=o] niAE] Qof. FAH = 56 NR
EFS CA9F DC 7ss AT, 7 7HA 7le BF 559 ¥ass 8 AsE FA% & Advk. 29¥ A
FE =S 3xshd CA 713 DC 7]l wste] zhefs] Avur|= ghrh

= 8at™ 3GPPAlAl g3t CA WAld w2 WESZ 74 9 diojy] dFS AWty s Adzelnt.
T 8aZ Fxshd, W (801)F 71X=(820) Z Alo]E¢0](810)% dA|star Qltt.

Aol E9I0](810)= @RI E HolElE MEsh= Fo] HEYAS] T A, % 8acl or|gh npe} 2
o] w7 dlolg UESLA Alo|E¢](Packet Data Network(PDN) Gateway, PGW) Hi= AW Alo]E9¢](Serving
Gateway, SGM 7} 2 4 Art. SGHE S2(801)E HEEE £ W (801)ZRE FAHE BRE AR Holg
£ B9-E(route)dts= =Eo|H, LIE = 3GPP 7|&& o]&3te] F4lats @2 (801)9] 37 94&s +3hF +
UTE. PGVE (8013 7 MEYA dE 5o AHY HEA & v A WEYA 53 22 36PPY
Fo] YESAS] 9F UES IS} 1S Fdste A4S 74T vk, olate] AHolA PGI/SIGE AlolE
o] (810) = A3t = g,

% 8aoll A 7]A]=(820)S LET i LTE-A A9 7=l eNBE o A|6la 910% 56 21l gNBQl 4
FYIA = 8a AT TS JHE & . 1A (820) S whah(801) 3 3GPP EF ko] whE A
T 4 Q. dE Eo], 71X 5(820)°] LTE WA 4% 7]1#]=(820)2 LTE Lfoﬂ 7|akste]
A 4 glon | 71X 5(820)0] 5G WAl A$- 7]1A 5 (820)2 5G Walel y|uksle] @ (801 BT 4 9l

ek 7)1A 7 (810)2 U F-of i "oy AWHx EZEF(Packet Data Convergence Protocol, PDCP) A&
(821), =2 ¥ = Aol (Radio Link Control, RLC) Al5(822), wiAl H< #lo] (Medium Access Control, MAC)
AZ(823) 18]al &3] (Physical, PHY) AIZE(824, 825)=2 Xg3 4 git}. dvtxor 7|x]=(810)2] WF

A% 728 A9g YoM BeAFE shie A8 F vk ® sadl At 3PP EE) A A ue
FAS Ags] el 7 A0 ugste] PR B ASE6U, 825)2 A, oldd Fie weld
9 FEY FE Ju, BIH PRI FE ek,

PDCP A5 (821)2 9F HEHA & E°], 3PP HEHA7L ofd T & HEHIS WHF UEYA & 59,
3GPP WEL A 3t QI o]~ + QIth. PDCP AT (821)2 9§ HEHIAZFEH F4ld dolgdd diste]
3GPP YEQ 9] oo} QEHo|AE F3] AL HE HE 5 Fola, A% a8 A7 98] AF:
2 FH doly wFe 1P dlY ¢5ES 3T 4 Q).

RLC A5(822)2 A5 AH% 23 (Automatic Repeat Request, ARQ)S ¢l A5 oz, HolHe EF H/E+=
AAE & Fd39 39 AF =& AR AGddd = Q.

dlo]ee]  HARQS  AlY), TFsH/Jrhsst(multiplexing/de-

rlr

MAC  AE(823)& w2 (801 EAI3}
A

multiplexing), =2] AHde] e & AT 4 Aok, whebA NAC #A15(823) HARQ *¢4fol 7Iwksto]
SH= dHelHe 271 AF, AdE Sl dd AoE AL 5 3.

=27 ASE(824, 825)2 A9 ATo2FH FAld dolHE da80)E dFsty] A Aes 3L = 3
O =9 ATE(824, 825)2 FRRFH FAlE HeolHE $4A Her e wdstal, A8 FHsto] 24
4 g dE 5o, PDSCH, PDCCHE S8l (801 = AEE 5 v,

T BadlA T4l 99(830)2 AE(831, 832)e &l AAH+= @ (80D F Filo] 7hsgh dHow f4E F
ATH. AE(831, 832) AA 7]A5(820)2] &2 ASE(824, 825)0A FAsE= NEo Y Aol 7|uksle
A9 & vt E BadlA AE(831, 832) & 3tvteE ZtolwE A(primary cell, Peell)e]l & & A,
Wz shpe] Ae MATE] Al(secondary cell, Scell)e] & 4= Qt}. Pcelld} Scelld EFHo R el 7]
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A oA AR e wEdE(carrier) E/EE AR E}% HkE3lE (subcarrier) S ©]838ko] AAHS 4= Q).
T 8aol A oldlle] HYE F7] Y8l Peelld Scell S A®3ly] 98] IxH5 831 2 8329 T2 7|A=¢] £
271 A4S dAsilEdl freldlor g,

9(830) WollA &4 Ffekel 71x3E FA QAEFH o] ~E o]83le] Pcell 2 Scell(831, 83

@339 HeolErt dEEE WS & 8aEs FIdte] AFRI|IE stk Alo|E](810)v= T
(BODE AFF doly EFE(10, 11, 12, 13)& 7IA=(820) .2 HAEE = i}, 7|4 dolgEe] =
3 3,10, 11, 12 2 132 dojE 59 #A5 v F Ak, 71A=(820)2 F21E do|EE PDCP 7|
(821), RLC A1Z(822), MAC AIZ(823) E3] #dalar, MAC A1Z(823)eA Z AS= A%sly] 9 2z Ao
&3k Bl AISE(824, 825)F FE3IY AFT & vk, E 8a9] oA mE, MAC AT (823)2 HH
ABIDE dlolH E5E(10, 12)S ddsta, vh& shbe] A(832)% dHolE E5E(11, 13)S HAEshe 4

£ dAsiith. debA = 741~~(824 825)2 747} @ (801)E ©lolEHE HAET = Qdrt. old *é(s:n)%
dolg EZE(10, 12)2 @2 (8012 AFata, A(832)& HolE (11, 12)8 @ (80D E HA%EE & I},

=
=]

T

A=
o

-
% 8bi= 3GPPOllA P43t DC WAl we vESA 74 % dHlolH dES dWsty] A3t e ol

= 8bE st

H, @2 (801) 3 A171A=1(820) A|27]A]=-(840) H Al EL0](810)S oAAISFL AT},

A ESN0](810)= UM = BaolA AWt vie} sdstnz, F&E AW A= f‘&E}. TS A17A =
(820)2 = BaollX AWt 7|X|=3} Fdstch. ohgl, DC Aol A o]zt e F-ieol 7]
2 3},

L ghol W& A17]A=(820)2 PDCP Al (821)ellA A17]A=(820)014 AEE dolE o A|271A=(840)& &
3 A% dolHE E(split)d = Auk. olAY @HBODE AFT oy TS F3ste FAV Hie

NN =S vAE mE(Master Node, MN)E} 3hoh, E3F dwbg oz v (801)o] DC A2 = 4% WeRREH
AFH = Ao wAA]o 7]x3te] DC AZA o]Fojd = vt dF E°, W2 dE=2 A7Ye == (Secondary
Node, SN) H¥-7Haddition)E 93 Alo] WIAIAE AES 4= Q). o] %%6}04 e N dAS FA e

=
A SNg F7HE g gl

T vhAH REE GEEODE dHolH AES 23 Aol 2 dojEe S 3T 4 ). T3 = 8ho
A7) A= (820)2 3] &8 AT (824)RFE zk= YFEj7t & & Stk CA WAlolA = st 7|X]=ollA A=
e As AL, 24 AES B sk ©ERE dHolBE AFEoF s7] Wil ZIASS 7 Al tf-&5h=
EYASES Edellor gt ANk, DCAlM = shute] VA =olA B A zheE FEjrh ofur] wjiel B
o] 28 AS(824)RES AAIESITE. T3 vAH =Zi whaE Al TF (master cell group, MCG)(852)S X
3 g/ 39 & vt

-

% gholl Al A7 A5 (820)L = 8aol A9} EUSA LTE-A Z ol 7]ukek 7145 (eNB)Y 4= 2Ath. &AW, 56 NR
Fzol 71ukgk A2 (gNB) 2 AT £ e Z}”éé}DP

A 271 A= (840)2 A7) A =+(820) 3} thw]ste] 56 NR FE=oll 7]ukek 7] A= (gNB) o]l Aol H S 7}?‘]“4 PDCP
Ass E5skA e Az oAAr 5o . A27]A = (840) A PDCP AT X F3HA & olf& DC B4l&
2 Aol A27]1 A= (840) 0] AAHE] == (Secondary Node, SN)Z F# 3t -2 oAeA7] wio ]E}
Al el A27]A]=7(840) ©so =z (801 FAlehs A% B/Es A7 A= (840)°] N2 F2teh= 7
<% PDCP Al5& ¥ 4 ).

rot

A 27 A= (840)S RLC AlZ(841), MAC AZ(842) zelx &7 AZ(843)% & 4 gub. &3k A2 A=+
(840)2] RLC AlZ=(841), MAC AlZ=(842) 2 &7 AF(843) ZHzHe A|17]A]=+(820)¢] RLC AlZ(822), MAC Al
(823) 2 =¥ AFB824)9 4% A v 5Yg w45 7T 7 Ak, O, A27]A5(840)> NR F4A
Jrefell mEm | A|171A] = (820)& LTE-A §4l FoFE wWEthes Holl A v zpol7t vk, Hg AXvE] ==& Al
Avd A 1% (secondary cell group, SCG)<S ¥ H/mx= #Ayd 4 9.

5 8bellA FAl P (850)2 A17] A= (820) 3 A|27] A= (840)9] S4l G99 THE Fiol d 5 U, A1V
A2 (820)2 LTE-A <ol W 7]A]=o]7] wiitddl A271A] = (840) Hth w2 F3 di9S AMEE 4 o, ot
ghA] A7) A 5(820)-> A271A]=(840) BT}t Y2 4 d9& 71 o+ ok, tAl &

ZIA = (820) Bt & B4 495 71 5 o
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5= 8bi (801 DC Aol 71zsto]l @E(801)0] ZHzhe] VIA=rE (820, 840)RF-E HolHE FAlsh=
Soltt, aEEE FA Fd9(850)2 A17IA= (82000l oS4l G (= 8bell mIEAD I A271 A5 (820) 4
g F2l G (= 8bell MmADe] FHHEE Fd F 9l

T2 DC FAlNA TP Ao dolErt ddEe WS & gbE Fxste] AFEI|E gtk Alo]Eg o] (81
0= $E@DE AFd deoly E55(10, 11, 12, 13)& zﬂlﬂﬂ%(sgo)ozz Agsr 4= 9k, 9714 HolH
5o FxH5 F, 10, 11, 12 % 132 dolg 559 &AE 9nd 5 Aok, A17]A=(820)9] PDCP AT
(821) =A1% dlo] 1% Sl A zﬂlﬂﬂ%(szo)oﬂﬁ A5 dolB et A27) A (840) A AEE vojHz &
(split)e 4 Ak, = 8bY Aol ut=m, A17] 1%(820)4 PDCP AZ(821)2 F2l%l dlol8e EFE(10,
11, 12, 13) & zﬂlﬂ A= (820) 0l A HlolE] EEE(10, 12)S AF3=SF AAstar, 27|25 (840)014 dlolE
E5E5(11, 13)& dAFst=s 243 4971 € 5 Sl

upebA] A 17]1 A 5(820) 9] PDCP AlS(821)2 Ho]E] &5E(10, 12)& RLC AlF(822), MAC AF(823) ¥ &
AZ(824)S 8 A17]1A =] A(852)0 9xg v (801) 2 AET 4 AUk, w3k A17]%]5H(820)¢] PDCP 7|
S(82)2 "oy 55E5(11, 13)& A271A=2] RLC AF(822) .2 Agdt = . 18 #|27] %] =(840) <]
RLC AlS(822), MAC AZ(823) ¥ Z&] AT (824)2 A171X7(820) 2258 il oy EF5(11, 13)&
271 A= (840) 9] A(853)S Fa (8012 AETd & 3l

ol A w3t = 8a H = 8bE FF3SHH, CAdA = AFEAF EH o] MAC AlFAA &8+, DCollA= vfx
8 wsal 459 POp AZAN A8 Edjse] BaEt. Quael I FIAE F 450l colocated
ol QIAY, T /1A% 2 WEo] oAl AS (A 7%o] A&W 4+ AW, T /AT 7k WEo] o gl
Fe A9 R BT 5 AT

% gbol el AF D FAL HolE A% HEE Eol/] As) AE 5 Atk dolE A% £EE Fol= F%
v woﬂxﬂ Edge Bustel 4 /AN AFs delest e 397 8 4 ek, vkl DC A
o4 HelH A% AHEE Eol7] A% Werow PP HA(duplicate) T B8 4 2tk thl el PICP %
AE o) g3t uwzi wEs AAYE wEoh BAW dOlEE BuUR AFHES T 5 Ak,

ggoz, the AdF A3 B2 utlste AHRIIZ St v A4 A3l 7EE thYke 53
3GPP TS 37.3409] 7]1&=o] 9ut. & dA A3 71X FL ufAEH ==(0N), AAHE ==(N)Z2 T8
of o, ¥ k& Xnow dZ2E 5 r}.

Horle

ge] o]Eo wet master/secondary =E W7ol FQdn] | ol y|EAHOZ ;M=o
TFAZH R TS 37.3400 = AMACY Y ==X7}(Secondary node addition), AlAT g
release), AAY Y == W7 (Secondary node change), AACE =9 WA /HA
W (Inter-master node handover with/without secondary node change) 52| &2}o]

W g3 fFAbeth. £
= &) A (Secondary node
| BFAE vE7 A
Eof g},

Adge == H7F 522 Well 938 /Al (initiate) =™, SN& F7tete F2teltk. AlddE =& dAl= N
TEE SNo| 91311"1 MAE = dor, SN diAlete IAolth. AldYE] =& WS MN e SNl 93] /AjE

F Jow, A(source) SNoilA E‘rﬁ](target) SNe & UE AYAE(context)E °]FA7IH, UES SCG T4
(configuration)S WZ3TH wlAE w== 7F F=¢ 1 (Inter-MN handover)i= UE context ElOJEJS A MNell

glo
&

A B INSZ o] FAIZIH, oju] SN2 fXE % 93 ¥4E $% 9t
% 9a% 3GPP ZFolA AHYstx Y= AlAEy == WA vpAE == 7F A=2 8 (Inter-MN handover with
2 A g Ewolal, & 9bE 3GPP EFA Aosti e AAUY =

SN change)ell W3t 2% TEES] UY
= WA npay == 7F =928 (Inter-MN handover with SN change)ol] W3t A3 &% & Uwx H3<&
of| A8k = el

%02 W % b d%d A3 & qlrh, oAl el % 98] AR} o)Fel & ghel A} olgeld 4 Sk,
EH E 92 9 E 9be] A BRT A AGHAY FANA 42 FE AT B E a9l © obelq A
T RA5e e RHelA dAaA ettt ol mwlel Aokl sldd ACw, T a9t & 9bE AAHo
= Fzste] ofsHolof & slolt}

T 92 T % 9hE H2FW, UR(901), A2 mhAE =EZ(N)(902), (A2) AA™E =Z(SN)(903), (E-A)
SN(904), EF MN(905), AW Alo]E ] (S-GW)(906), ©o]5A & <lEJE](Mobility Management Entity,
MME) (907) 2] F&5o] & 4= Slth. UE(901) & ol ol drst whdke] o3 4= 9lom, 3PP s wAol 7]
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
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A FEE 2R olgste] dWstrl® gt

SOITHAI Al A= MN(902)2 wiA~E A ZFOMCG) 2 Mg A 25(S06) A4S 2383 X2 = 2 F4]
Aas G RA, A= o AAE AT flth. A2 MN(902)E S901GAA W= oW 8
(Handover Request) WIAIAE BRI MN(905) 2.2 A3t 4= ot} = o 2% wAA]E= (&22) SN UE X2AP

ID, SNID ¥ UE AY2ES x3s 4 9l

S902t Al A} EFZL MN(905)°] UE AEEES SNellA fFAet712 AAe 45, b7l MN(905)2 SN UE X2AP IDE
Estsle] SgNB F-7F 4 (SeNB Addition Request) MAIAE A2~ MN(902)o] 2la] AW (was established)
SNell A UE AEAEd that Fz2x A$d 4= vk, 7 IN(905)o] el T4 (delta configuration)S 3§
3= SNES WA |ZE AASE, B MN905)E A2 MN(902)d 93] A YW (was established) 22
SN(903)¢] UE AY~EZS E3Fslo] SgNB 7} 23 (SeMB Addition Request)S EFA SN(904)o| A&Edch, 18
2 ¢kom Bl MN(905)L SN UE X2AP ID HEE: 22 MN(902)e 23] A=W (was established) Z2s
SN(903)¢] IE HeA~EZ £3alc] SgNB H7} 23 (SeNB Addition Request)S EFZl SN(904)o AEE 4 9lr}.

S903wHAoll A (Target) SN(904)% SgNB7F SGNB -7} 2% 5<91(SgMB Addition Request Acknowledge) ™AIA|E
EF MN(905) 2.2 3]21& 4= 9ltf. (ERA) SN(904)2 A RRC +4 &= 2EF RRC 7442 A Al(indication)E&

S904ctAI S 4] EFAL MN(905)S =9 WS =308}7] ¢l&ll RRC HIAIAE UE(901) el Al Bl T g oyl
oW 83 %9 (Handover Request Acknowledge) WA AS ¥ H3}al A2 MN(902)o Al EHH F

ATH. EFZL MN(905) 3 EFZL SN(904)©] S902TA €} S903HAlel Al SNoll UE context& FA3t7]1 =
7 MN(904)2 SNell UE context”7} A& A2 MN(902)ol Al &2 =+ Slt}.

rir

S905aTH Ao A 22 MN(902)2 MCG o] 54S e
WA E (A2) SN(903) o= A4E 4= r}.

Qels E8tslo] SgNB A 23 (SgNB Release Request)

S905heFA o Al (&22) SN(903)& 3A] &3S =¢ata A &3 52 HAAS A2 MN902)e AEdT & ¢l
TF. 422 MN(902)-2> BRI MN(905) &2 HE AA|E FAleH, SN UE AEAET FAES (422) SN(903)eo &
Act, SNo| R o] = UE ContextBHe A AI7F E8E o] b, A2 SN(903)2> UE AHAEES {4 %),

A=)

[e)

N

e
A

S906E Al A A2~ MN(902)2 UE(901)7F A28 Al (new configuration)S H&3 == EgAT 4
o th&3fe] A2 MN(902)2 RRC A A4 (RRCConnectionReconfiguration) ™ A|A|ZS UE(901)=

S907E Aol A UE(901)= EFAl MN(905)ell 29 < Ax}(Randmo Access Procedure)E £3] =7)383 4+ rt.
S908&H Aol A4 UE(901)+= EFZl MN(905) 2% RRC A2 A4 <25 (RRCConnect ionReconfigurationComplete) ™A
A2 g7 Q).

S909eHAI el A SCG F-A1 zplo] Aok WojH=Z A" 49, UE(90D = (EFZ) SN(904)ol 9] & dats §
3 s7lste 4 At

S910e+- Aol A RRC A2 AFA Ax7F AFshd, EFZL MN(905)2 SgNB A4 9+8(SgNB Reconfiguration
Complete) WIAIAE &3 (EFZ1) SN(904) oAl &4 4 Sit}.

S9llawhAlol A (A&2) SN(903)S Al el RAT dlol¥] AME B.a1(Secondary RAT Data Usage Report) WA A=
222 WN(902) o2 HAEe 4~ 9o, Mzdr el RAT dlolE A8 RHil wA|A]= & E-RABO] tigh NR F4& &3
UE(901) 2 A3 & UE(90D) 2 419 dloly E§FS xgd 4 .

=

SO11behAlo A A2 MN(902)& A NR Aol gk RS AFsl7] $98) MA@ RAT B.31(Secondary RAT
Report) WA XS MME(907) = A&3shct,

S912at Ao Al (&) SN(902)2 SN AFERE 42~ MN(902) = A5 (SN Status Transfer) WA AE B 4 gith.

S912bgkA o Al RLC AME AFE-3lE Hloje]e] A9, A2 MN(902)S Zadh A9 (42) SN(902)o A 418 SN
FEE 2= N AJEl A5 (SN Status Transfer) HWAIAE EFA MN(904) o2 B 4 o}, o/ MN(904)
a3 2 N AHES (84) SN904) o= Haer 5= (=l mEA]),

e

SO13EAN A AL A dHolH AL £ FOoRKFE o]Fojd 4 gk, SNo| fA =™ SNel| FA4% &
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
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SN-#8 H|o]2]E (SN-terminated bearers)ol] ™3t Hlo]E] THYL Ak

i)
»
pass

o}

S914-S917 Aol A 4 MN2 S1 A= A3k AxE A& 4 gk, FAF SR, S9l4vtA el A B MN(905) -2
AR 29 23 (Path Switch Request) MAIAZ MME(907)Z A% 4= Jub. S915E7AlelA MME(907)E S-
GW(906) <} Hlole] 44 (Bearer Modification)S 33 vk, S9l6adtAloA S-GV(906) &= EFZL MN(905)=
AMZE ZAZ(New Path) FRONE A5 4= b, 53 S916bekAlo A EFL MN(905)E (EFA) SN(904) o2 A
2 AR ARE AL 4= 9lth. o]F S917d oA MME(907)E (EFAl) SN(904) o2 AR ~9x] 2% %59l
(Path Switch Request Acknowledge) HIAIA| S A%st 4= Qit}.

S918- Aol A EFZL MN(905)-& A2 MN(902) 2 UE HEIAE 3|A(UE Context Release) Hz}ES A ZHa
oAl e R MN(905)2 A2~ MN(902) 2 UE AE~E 3§A| (UE Context Release) WIAAE A%d <=

S919%HAll A A2~ MN(902)E UE AYAE A (UE Context Release) MAAE (&) SN(903)Z AL &= 9l
o S9O19%HAlo A UE AYAE 3] HAIXE FASH, (4&22) N(903) &2 MINeZ sl UE AE~Ee}
#H% Aol HW(Control Plane, C-Plane) #H AHLE AT 4 A}, 3, Jg FQ BE dolg AE
ALE = Aok, (&) SN(903)2 S905HAIo A UE HEAE §2] A AI(UE context kept indication)©] SgNB
A 87 (SehB Release Request) HAIA O] 23 725 i N A#d IE AYAEE djAeHA] &=t

102 NROIA HARQ )=o) HEs= A1HS Aty A3 Hd=elt

k1

= Z3lH, £F n(1001) A &8 o33 #o] 29 (Physical Downlink Control Channel, PDCCH) j
of 39 vheHa Aol AH(Downlink Control Information, DCI)7F A<E¥tl. DCIE PDSCH(1003)7F A%
£ £2(101D)S AN F dvk. mepA] DCI7F dEHe X (100D 25 dAgt &30 Aod A|de &%
(1011)oll A elole] AEd 4 Ao, oAl e, DCI7F AEH+= €3 n(1001)FH PDSCH(1003) 7 55 7] 2
(1002)74A] dA g AIZF Ado] EAg}. ol gk A A2 oz <82 1> o] ALkd 4 QUrt.

W

7814 1
Hepser
2
| » m I +k& o
o Memoc

<Fska 1> 3GPP NR ¥ A TS 38.214¢] AwH Aoz, nd 2ASHE DI7F A (EA3IE)
3ol HPDSCA L ppgeye] ubsml 742 (subcarrier spacing, SCS)E omaba, MPPECHE= ppecHel SCSE

omgity, 1), N0 golA] Ama ksl o] DCI LE} PISCH &3 Alole] A7k Al o] B 4 Utk

Lo

3 = 10914 PDSCH(1003)E &hibe] £3(1011) 9 AZ-Fub 9 AA d9olM AEd % da, £39

o] AZb-Fuds oo 5 dRANE AEd £ gk, olgd FES sl = 10914+ PDSCH(1003) <}
PDSCH(1003)7} %%+ £ (101D M2 o2 FXEITE Rojs o F9sfof 3o}

PDSCH(1003)7} AFHE E£F(101DoNA dAS 22 A K1 #THEe &% oF £E(1012)04 &8 9932
Aol #M<d(Physical Uplink Control Channel, PUCCH)7} H4$= 4 dtl. =3 PUCCHE UCIE x3s 4
2o, UCT Well PDSCH(1003)o] theh HARQ I =4 dr = ACK/NACK HH7} X3Eo dAEd 4 9.

TS 7| A=) @ 2 T TRPYF w7 AAS AR E o]AEe FAlS Fasy. uelA X5y
o ZF e TRPeF & 3F ASEE Alas oldu AntE A do] st 4= ). o]y s A AL o)A A
Ar 3 HARQ F] =l FdetAl H8E 4= glrk. olE HWE & lla ¥ = 11bE Fxse] dvur|e I

T 11las Fxsd, 1A (g\B) 2 gHa (11019 71X =] A5 =a(1102)7F ArF oz 4dd s FHet
Stk 55U s F ) 7)AFe] Al theE A nHA £33 P niA &3 FA3 Atew
448 5 9

Z|A o] = (1101) dE Eo], PDSCHE %3] 9= dolE(EE #7 = AS)E A5 5 Ak, 1
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[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
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upel ol ek 7| A= dek b Aol Z|Rkgk AR AA(1)wE AdE AT n

AV

H, @y 75 ko] Agd 7Rkslke] Elo]w o] =Wl (timing advance, TA) #hol A&¥ o] A o]
Fojxok st} wElAd dre AHA(111ID R do|E (e 4171 e AZ)E A ut )
SalloF gtk ol A7 whko] TAREE ol AlFol dHolEE HAFopRt, 7A=E % 1lad] dAlg vpep &
o] 71X DL(1101) 2 7155 UL(1102)°] AlZFH oz AHHu o Eﬂ 1 HE FA 4 lo.

il

B

= 1ladlA K1& = 10914 A™3F PDSCH £33 UCIE AFsts &£F 7H9] AlzF 7-Zo|v}, gk vhbe TA 3t
o WP’EM 2] do]H (¥E+= HARQ H=w)E AFsfof o}Ei, dto] ey aE 42438 UE DL(1111) 25
H UCIE AFdlor sle €% (1121a) = 1lacl olAISH XubEe] Ad& 71 4 vk, X #2 7| A=

Zke] Az ‘%‘ dol A wlolEE Adshs Himd Zwkste] AAE 5 39l

T 119 7A=Y 5 Ak vE d2, 7AFS "fA-AlClESe]-7| A" ko] AA HE ")A] -
ACIESo]-14" ko] A4S TAY = 9Tﬂr weka % 11bollAl 71A= DL(1103)3 1o 4-Sate o
DL(1113) 7Fe] AIZF A AL 7AFm—>A o] Ego] > > a2 o] A7 Ade] & 4 9oL, v UL(1114)¢} 1
o &-&3sh= 7145 UL(1104) = SE—>9d >Alo|Efo]->7] A5 0.2 o] AJZF Ado] & 4 girk. o]sto A= A
Heo] HelE 3] &= 11bell oAIsk ule} Zo] & 1last FEF3WF 2Elg 71X = DL(1103), 71A]= UL(1104),
@2k DL(1113) 2 &2 UL(1114) 2 AY3sr]| 2 g},

JA =] ¥ A(1103) 9 71429 9™ A(1104)E = 1lacla] A3k ulsl o] Aztzow AHd HyHs
A 5 vk dE Bo], ¥ A A £33 d™¥AY] oA EXE FYI Ao R FdEHE 5 QU

1A T o] th# F(1103) o, PDSCHE &3 ©@dz dolH(EE % e 23)
T 1IbofAME 7|A o2 RE GERE HAEEE dolHe dHeoly A I 71z
ATH. AZE XA thste] = 11a¢t = 11bE tiu|sle] AyEw, g gy
3 AA NS Zhete S d 4 9.

£ @] AdRA(1114)= = 1laclA AW wpep o] VA= JR(1104)9F AR AHo] o] Fof Aok
gheh. whebA we g R A(1114)E S niA £35S AT 7é—°r G2 & 1lask thulste] s #
< EXS( AR ool Ao k. o7k o= TN thH] NNl o] A= X[do] A7) wjiel ¢ st
= ddoltt. Heoly dE B ofdeh @ VA= ¥ A(1103)5 F3l ndA ExlA HolHE FAI
o] WS HAFets ICIE AEshs £3%(1122a) T3 = 11ast tinlste] Ads] ol& Aldl Ao &
ot

f

webA AT Balshs el 49 oA AwE KITORE PDSCH £%% IS Adshs &% 149 AdS
g olst7] Oﬁgq. weba o2 B ehEl7] 98l Koffseto] F7k= aeld 4= Qlth. Koffseto] F7k= a1
Z

7814 2

n + Koffser + K1

<58 oA ne nHA 2L 9u)Ey, K12 PDSCH €% UCIE AEsts &3 119 AAS gusta,
Koffset2 woral 94 7+

ol oA MHE & 11a ¥ & 11bol o)

3lo] 3GPP LTE 3+ FZolA & dlole A5 HARQ 5 Alolel Elol
Wo] mAE]l k. A, NIN 74 ©

153k FDD Aol A dlolE HAg3) HARQ 5H AFele] ElolW 2 3mseco]

B olo

o, LIE DA 48/5H 7400 mel tha 3§40l 4850 gk, e} 56 RAAE ol A%
3} HARQ §% Atele] Eholwel diste] DCISH RRC @& ol§stel flatA Aok, Fu PAZ oz RRC
MAAE 3 wlolElsh HIRQ Atele] 5 d Be] vlelge sbxl Hle]Re Aoshul, DOl 3HE EIE (3-

bit pointer)& o]&3lo] HolE2] QQYxE XY}z WS o] 83},
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[0190]
[0191]

[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
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[5G NR PUCCH and HARQ]

ol

& o2 56 NR Eo W& PUCCHS: HARQO thale] Awwr|= 3hc).

PUCCH Age A Awe uie} o] ICIE HE3t7] 913 AR&Evth. UCIi= HARQ F=w, g ] AR
(Channel State Information, CSI) % 2=7#A=3% 2% (Scheduling Request, SR) & ZoJ%= sly= ¥gst 4= 9
o}, 23 olfol A PUCCHA 2&8E 4 U= 74 L4 sty e AHR7|ZE S,

CSI H= CSI ¥ 3GPP LTE 3EFollA ARESh= CSI9F fAbateh. vhek, NR EFolA = LIE %53 i) sk
oft HAsttkE MM zbel7b Slvk. LTE #EFolAek el NR EFS CSI9 oy 74 2471 AHofH o
dqom, 7 A 2AES AyEd, A 2 AW (Channel Qulity Information, C(QI), E=AY WEZ X
Al AH(Precoding Matrix Indicator, PMI), =g AFel AR .(Channel State Information Reference Signal, CSI-
RS) A9 A AAF(Resource Indicator)(CRI), %7] AZ/ZwEAd A9 E= X A|A(SS/PBCH Resource
Block Indicator, SSBRI), #o]o] X A=} (Layer Indicator, LI) @ @83 X A]ZH(Rank Indicator, RI) $& X

_/":
SRS ©Ho] PUSCHE A$d 4 &= YEHT A ZAE(IL Grant) S A3 &8 A5 wAA o]},
th&o 7 HARQ ¥|=wlo) tiste] Awr7|E S},

HARQ T =wle d% E=Z(Transport Block, TB) B 1 BIE(bit)7} &d¥ct. v oA B9 PDSCH F2
of thg HARQ ACK/NACK ¥ =wio] s}i}e] PUSCH/PUCCHOl A2 4= dth. PDSCH =213} olo] &5+ ACK/NACK
Alole] Elolw) e DCIo ol8] AAA 4 v}, dld=E= DCI ZE=E PDSCH-to-HARQ feedback timing indicator
olm, dl-DataToUL-ACK IEell oJ3 T4% seto=5E ks A8 = Art.

3 NR EF0AE 7= B2 15 (Code Block Group, CBG) 7]1WF HARQ M =wlo] x4 ¥ ). CBGol|l 7143k HARQ
g =wo A= CBGrith 1 HE9] Fjr=wle] X der), wek 3hvhe] B H579 (BGE 71 & At I=HLS A
ZF DCIol of3) AAJE AIRE A%=9-(Time Window) &<t G2l H4=2] PDSCHOl thdk ACK/NACK 9] =& Al-&-3te]
TAEH HE A@(bit sequence)©]t. CBG 7]¥F HARQ W22 wks} AH(Carrier aggregation, CA), 33t
t}£3}(Spatial multiplexing), ©]% %< (Dual connectivity)ell AF&= 4= ).

T3 (BB F+ 7]'X] g2 (type)] HARQ FEH-S XYk}, CGBAlA A Ysh= Type 1 TESHS IAE F27]9
FeHowr N2 (Semi-static) WA olth. Type 1 =5 WAL uAE A7|E 747 wZol ARgste WA
o] ztekakA| g, xg:a 7|2 A%k Al<ko] T},

A Sl AR =S Bl Type 2
=8 oukAe 29 g wigk Z7)7F b EER e B QW E = (report
]

overhead) & &%

= 12a%& Type 1 ZEES o] &35l W44 HARQ Z =85S AH8-3)

3 =
= Type 2 MEHS o] §3h BA HARQ AEHS ALgaE 39E A

T 1222 Fxskd, 3709 AMEele 3 £F A7 717H(Time span)S 7HAE ALE dAletn Yt 4 £EE9
7 dedlE Y ERAA AEHE dolHe H3 9 HxE {3 DIE XFsteE PDCCHE dAlESlt. =
122914 PDCCH7} BAIH A ¢Fe &£E = dHolE7F AEEA &= Aoz 714 e).

WA & 122004 EX41, €5#2, €343, EX#e] V9] £55 dAlsta Jdom, I=FE] AIZF 7]7H(Time
span of codebook)& &F#1 WA &2#32 3719 &3 Af-oltk. = 12a0A 74 ol 18 slte] Az
e 479l F=E IF(CEB)E o|&she Afola, T3He Aol +3F thE3}(spatial multiplexing)7} ©]
|5 A5, 7P ot 7H\“/]°1l1 shube] TB/ITIVF AEE= A5 odAlet k. wabA & 122004 &=
T 3] Al E Fal HolHE HEsty, A4zt Aglojuitt Ar v B ow dHolHrt dEd & .

el = 1220 oA ZF AelolEel A et H = HARQ F=wo] thate] w2 gt

7fe] R=H T2F(C@B)e] shte] AMelojol diste] Hgd wf, E3R#leA = 4709 A= v Bl WSk
dlol8] (= izl e AR = As)7F Aoz, 2 diolgel tig-ato] 4702 HARQ “=jo) ok AR
A/NE AFEF 5 vk, o] & oE 5o Auud ofgel 2},
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=4, 4 N 7|AZFS No=Z F713F Bo] & 95 @ % 9bollA] Awsk WN 7+ =9 8¥ (inter-MN Handover)
KR i o

TS, ool A At 2 Al Al AA]del w2 tF A4 A FHS "I UATE FF N2 HAEH
FAEA] FS FE k. o] AdE N #HE HI ATFS INE FAE] Y3 FAel BedkH . o
qlk ol3lolA AuE A3 AA S A e ®we B3 7142 (Short Link gNB, SgNB)ellA 71 #H=

714151 (Long link gNB, Lg\NB)e] HIo|HE 7FA 1L glojoF 322, SghNB7} MN7F obd -9 PDCP &3 (split) 7]
T A488 4 gle, PDCP Exﬂ(dupllcate)‘ﬂ 44 7153t

[A]2 HAAe: A% HARQ J=¥lS TN RIS B3 Af3te I

—_

A% Aol & YA (long link)olAME HARQ ZE A~ *:;1 SUshe WeteZ HARQ ~%¥ (stalling) 3
A 7 JARE, HARQ +7F 574l whet Al=gle] B3 %7 S7Fstal, latency’t F7bate A= sl E = 7]
o€}, w3, HE X o] & HHoA W= Q= HARQ(HARQ without feedback) WH xd Ae|e} F3#3)
Al dlolElE AEdoF 3t7] witel, 569 H& M-S Ry A e BHE dEo] Basitt. olejgh v
A& A GulE 233 5 vl gk

A o & NIN ®39 Aol & A% N Fa Ad din] NIN "3 Ade] A=l wgo] aA k. wepa X
e AUHeR 2 ks 2 Hol, ¥ W2 o] HARQ Y =wo] IN YA R AR, o, YXw oE S
N = SN2 WA HARQ ZREA2 1D F IN B35 o] 83ke] HARQ ¥ =9 ARE AEshs HARQ ZRA=E

¢

okl RRC A28 ™S S8 AXE 4= vk, =, 71A= NIN B2 AF 5 NIN J=2/IN JA2 HARQ | =

St HARQ ZE2AAE AAZ T RRC ALY HS E5) b x| Al = ),

5 16a™ NINo|A w-zr& PDSCHO] =41 2 HARQ I =whe] 7]uksk HARQ 228 (Stalling)< A™al7] Y3+ o]

Wolt},

% 16aE FZsHH, NIN H7 o & £°], PDSCHE F3 ©Z= HARQ Z2A 2o 7] x3sle] dHlolgrt Afd
Qlth, NINo| 71X =& NIN HIE Za) vhd= HARQ ZE A 20 7]Z23to] PDSCHE 83] A53 4 th. HARQ =

2A27F 832 AAE Z$-0]7] wlEol NING 71X =& 83]2] PDSCHE W2 A3l HoF HARQ =S =

Aaflof thAl PDSCHE A3 4 k. shAwk, ¢hA] Ak vhel o] NIN F3+= IN F3 div] v$ 11 XA

AZFS zb7] wjEo] HARQ EZ=ZA|Ze] 7]¥ksk PDSCHE EY%¥ H43 w7z HARQ T =wle AR B3 4

ATt

TA A o2 NINol HZ A&3t= dolE (1601)°] th-23F HARQ =9 (1601a)& HARQ EZE Ao 7]wkst mpx]at

[e]

dlol8] A (1602)0] o] Fojd wj7hx] FAlHA] =tk mebA = 16acl] oA wpeb o] NIN 7] A= v

dolel& @z dFed 4 gl bl A%, A Taf HARQ 2= (Stalling)o] "EATE

Al A = ol EAIE Sldsy] % WS AlEsty] 918 HARQ Z Az 7ukg vj=w R ES e

Al AT = Q. ol = 16bE FFste] AHRI|2 s},
27

5 16be E JiAe A2 AAdel what TN-NIN DC o X HARQ Z&EA|Z~ol 7|nkale] HARQ F=whe M5}y
$3t Eloln olt},
= 16b= FE3HH, HARQ T 2A|27F = 162049 SU&HA 839 HARQ TEA 22 A$E 7MA& 3T},

e

WA A2 AAlde] mEH, NINO| 7]A =2 839 HARQ ZEA|Ze] 7]x3te] dide HolBE HAEE
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

SIHS31 10-2023-0131799

ATH161la). @S NINCZFRE FAEE HoHE(161la)S 4%t Hx 9 Hosta, 535 A4F
53t HARQ $HOZ ACK = NACKS AA4E 4 dvh. a2lx e A% ACK/NACKS HARQ Hj=wo= 3}
o] NIN H3E 53l NIN 7[R ez dAEs 4= At (1611b).

1

WS NIN 71252 83]9] HARQ Z=EA|Z0] 7]Z38t] v dHolHE AFE & dvh(1612a). olw, NIN 7|A =&
RRC MA1#] 5& o]&3le] &4 WA HARQ ZZA2o] thal HARQ JEwS TN 7AFo g A$s=D AAYgs ¢
AT GHLE NINCZHE F2l5= tolHE(1612a)S FAI8tY HEx 9 ES3ta, 535 A3 offo oggh
HARQ S H o2 ACK T+ NACKS A% tj;_ k. oy e wE AAE RRCAl 71xste] HE AE o
whe} A9 ACK/NACKS HARQ j=wlo & 3slo] TN A2 Ea& TN 7|XFos A4d = Jrh(1612b)
ojAd, W NINSZHFE HARQ ZEA|ZC 7]Zste] A& FAIE dojHe ded S92 NIN HA5 Fal
SHAL, FYS HARQ ZEA| 20 tf-g3te] 234 4l¥ dlolge] tigh §7 IN I35 T3 9% + 2
o}, o] e e NINSZRE A HAl, 3HA 2 5HA T3 o] HARQ ZEAM|27F E4(odd) HAS H$-
2138 dlojgo] g3k HARQ ¥ =92 NINS EoH AEEar, NINCZRE F A, 4H4 2 6Hx 53 2
o] HARQ Z =AM 27t A (even) MARD A5 G418 dlolElo] &3l HARQ F =2 INS B3] dAFstes
A=

2 A9 A2 A A= o] A8 HARQ) Z2A2~7F E HAIRJIA &4 WAQIA ] 7] 238te] NIN HA=Z HARQ
=y TN A2 HARQ F=wS ZAAsr] Y th+"d = Aol F R (downlink control information, DCI)
o HARQ Z2A2~ 2"AF(HARQ process ID)$} &7 B3 & HEE F718 4 dr}. & £ DCIol TN H=
EE NIN B35 Ak & MES 37 ARE o XFsEs 4T 5 Ak, olegk DIE & JHAelA=
g4 pelgt dhoh. webd e 2w DCIS 53] NIN P32 HARQ Y =S A%5d AQX EE IN a2
HARQ F =S HEE AJAE 24T + .

ool Al A3t B Ale] A2 AAdel wE ES EF, HARQ e s Saad s gew A%
N NIN = HARQ ¥|=w} ARE A3

HARQ = 5241 latencyE ZHAl & 4= k. &3
= AREE 2 AAIE Al Aol AR E 271 ek

£ 178 2 A A2 AAee e AATES e AFH 7Y D A2 Pl BE AdEelt,

T 178 Fxsd, &S YIa s z2tE JXZ(SaNB)(1710)F 11 ¥AE z2kE 7)1 =(LghB) (1720) 2 (170
DS 33 £ vk, SeNB(1710)= %= 16a 2 %= 16bollA 2 wmpel o] IN ZA|Fo] H £ Qi
LgNB(1720)%= NIN 7]A]= i NIN AlolEdelrt 2 4 . Zzlz = 178 oA Awst nlg}l o]
SgNB(1710)7F MN©]aL, LgNB(1720)7} SN¢1 A2 7143 mwHo|t),

SgNB(1710)+= = 8bellA] A% nie} 22 ATES XFT + o, dE %01 SeNB(1710)+= && AS(1711),
MAC A% (1712), RLC A% (1713) 2 PDCP ASS EFT 4= v}, T3 = 179 o A3k SgNB(1710)&= £ 7|4
o] A2 AA e we B (1715)S o x sl ). 2 Ao w}_ai?i, 7] (1715) & NAC Al=(1712)9)
23E 5 duh. 2 A g AAdel wEd, fur](1715) = =2 A (17100 E3d 5 Q. B A
AAlde] w2, #d7](1715) = 28 AZS71D)3 MAC AZF(1712)2] F7tll $ixshs dxe]

1_!,
)
),
30,

T 17941 9EE AEd dolE EES5(10, 11, 12, 13)°] SNB(1710) 2 AgEE HE 34 oA s}
I 9k, SgNB(1710)& dlelE] EFE(10, 11, 12, 13)& FA18MH, PDCP Al (1714)o1 4 SgNB(1710)ell A %
g diojE] B5(5)7 LghB(1720) oA dEE Hlolg E5(5)S TFEste] 3 & v}, ol oA AHe
PDCP #3 E3bol] af23slt;. = 1704 E &= 8bolla] A fﬂ nkel o] SeNB(1710)7} HlolH EFE(10, 12)&
A3, LeNB(1720) 7} tlolE] B25(11, 13)S A43) 5 7Fgsklth. whEka SgNB(1710)2] PDCP A%
(1714)+= SgNB(1710)el A AF3 deoly EFE5(10, 12)2 AZ(1713) 2 Aslar, LgNB(1720)0 4 A5
dolH B=5(11, 13)< LeNB(1730)¢] RLC A% (1723) & Zd%?;} T Stk

° rlr

SeNB(1710) <} LgNB(1720)2] Z+ RLC AEE (1713, 1723)2 PDCP A& (1714) 25-E] A&% Holg EZE°] o
o glolge] 7/ 2/EE AARE & s, 479 Y AT MAC AISE(712, 1722)2 A
o). SgNB(1710)<} LgNB(1720)2] Z} MAC 74]%5(1712 1722)& Z} RLC AISE(1713, 1723) 2% 7 %/
AddE deoly E5Ed skl HARQY Ao, th53l/9th538H(multiplexing/de- multiplexing), =

il
I
oy o
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[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

ZIHSd 10-2023-0131799

1711, 1721) 2 Agst 5=
H]o g $A o R s wdsta, d¥ FEsto
2 %t

FE(10, 11, 12, 13)S A AT},
ool Al Mgt wAle] ZEkele] SgNB(1710)+= oy EFE(10, 12)& @702 AFT 5 Ui,
LgNB(1720) & dlolg EEE(11, 13)S w9 (1701)E A% <+ glr:} = 1701]*1 SgNB(1710) 7} w+2(1701) A
Fate 7 AYS FxEE 17B1E gAEon, LaNB(1720)7F ©E(1701) AEshE T AES FERES

17322 A3} T},

SeNB(1710) = #2 HIAE 2t
% (e}

A=ol7] wiiZel 2Ael FA Ad o
(1701 Z dlelH 5]

= ] ==
25 A%sE Ado] # , LeNB(1720)= 31 9=
o

o
Lo

o], PDSCH/PDCCH(7131)E &3 ¢
&

S A -2 Zb= Z1A 0] 7] Wit 4
T4 A9 o & £9], PDSCH/PDCCH(7132) & F3] @ (1701) 2 dlolH E&5& HAEste A do] A,
ShA | o (1701)2 SgNB(1710) 2 LgNB(1720) 2F-E FA1E dloly &£ Hx % H3E sz, 1 4
ol 1—41%6& SH B So], ACK/NAKKE 24T 4 Utk dZ(170D)L Bx 2 235 Aije] o3 SHS
HARQ ¥]=wH o 2 SeNB(1710) % /X LeNB(1720) 2 M3k 4= QlT).

el

o Skl X 162 2 £ 16bollA] Al vie} o] B wgo] A2 HAAldd wEw, S (17012 (1 ¥AE 2
LgNB(1720) 25-8] F=4l¥ dlo]Efol| dlsle] HARQ Z2A|2~ @92 Z4 9 A5 HAZ wste] HARQ ¥ =1
AL £ Ao}, g8 So], W (1701)S HARQ ZEA A W92 &5 HA HARQ =me LgNB(1720) &
Shal, HARQ =2 A2 S92 A WA HARQ ¥ =92 SgNB(1710)2 A58 4= Q).
£
2

ofy o rir

[*]

lell whek SgNB(1710) & AZ (711 ZHE #4158 HARQ J|=w AR S MAC AZ(1712) 2 AdshA] ekar,
#H7I(1715) 2 E9F 5 L BA7(1715)E B AFA71DCRZRE £ HARQ F=wlo] e ¥
(Short Link, SL) HARQ = OL Ag AFT F ok, o]HE AELE Al AAAE o]&ste] AEE 4 i),
ol & Eol, A1 AAee] ek 13 o] 4 PUCCHE B3l 2% 24 2w d=9] HARQ 9= g
21 #@A9 HARQ W=wo] & 4 Qlvh. mek A1 AAlele] Wk 29} Fo] WMko] A2 PUCCHE &3 #2845
A|2 PUCCHE &3l 4214 HARQ = W= 71 ©39] HARQ ¥|=wo] & 4= 9}

Ir

[

ol

olg]st AHo|| 7]xsle] FWHhr](1715)E SL HARQ T =wiel A9 B AZ(1711) o2 HE #ﬁ% e HHE
SgNB(1710)¢] MAC A=(1712)2 A& 4 v, wbAo] SL HARQ =wlo] ofbd ¢ =, 71 83 (Long Link,
LL)2] HARQ ¥ =mwiel

NB(1720)2] MAC Al

A B (1715) € =8 AS(A711D) 25 $4% Je] JHE Lg
=(1722)0.2 A& 5 gurt. olu, T (1715)7}F LeNB(1720)] MAC A= (1722)0.2 A$sls Iow Hu =
Z1A = 3 AAE AT Xn QHHA O] 2E o] &5l AFE Q).
[Al3 AX4d: Q B34 ST (Nack) Al IN HIE 53] dHolHE AMALE HH ]

AE AAo] & HIAAY AHAELS latencyE: HS IA e
Aldlol = HARQ H-4 " (Nack)ol]l o3&l AdEo] Hadt 44
S 24 latency wAE &4sAA 4 Ak, HE, HFHoE FAo @A dHolHE F21517] HEiA
RE deolge] AAE AE A7FA 41 dolHE Astal 3l

3t A5 71ATOAA AAE AF AZA FAE dHolHE
g 4 .

T 182 IN-NIN th5 44 A & A A3 AAldel wel HARQ 4 39 Al dlolH AdEE ARsH]
gk A Eoltt.

T 188 Fzshd, @ (1301)2 71A=(1310)2 TN HAE ;H A4d€ Feid 4 k. m=gk @ (13012 H
24 (1320)& Z3ll AlELC](1330)eF NIN 325 Fall 2" Fed 4 Adrt. olwf, & 189 A= DC A3<
748 7] well 712 (1310)S Aol E 0] (1330) ¢} Xn ﬂEM] ol2~E T NE JIvr g4E A9 E
otk ool wal ©(1301)S 71X = (1310) % T =(1511) L/5EE ¥ A(1512) B4& F3gs 5+ gt
ThAl el @2(1301)2 NS B3l o™= (1511) E/EE= 48 A(1512) TS 73 5 vk, Al o
(1301)2 9914 (1320)& Fa AlCESN1(1330)9} dh&H A (1521) H/XEE A A(1522) SAS =38 4 dd

Al 23] @ (1301)-2 NINS E3)] 23 3(1521) 2/ A9 7(1522) 8418 £33 4 9o},

% 189 $14(1320)2 WIE-3}o] > (bent-pipe) HAYE & Ao}, HIE-glo]X AL gA A3 ERAGUE
(transparent) ¥ o=Z, @A %9 TFH ssto] FAs 9T 5343

-+
%0,
i)
i}
o,
_O|L
2
x
i
ol
ol
rlr
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[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

SIHS31 10-2023-0131799

2] Alol= Aol E0](1330) BH/HEx= Aol EH0](1330) % A= 7145 (= 1890 M&=

ol & 1394 A3k nlel 7ro] NIN ¥ A E(1821, 1822)2 941(1320)3} Ao ES)o](1330) 71419 A% A<l
AHe g 129 A A 7S Y, TN B3I E(1811, 1812, 1813)L t1+t_be A A 7+S 7FAY, 3k t2

e (t14t_b)e] g3 mmsle] wj$- = grolth, whEbA B sjAle] A3 /Kl}\‘l ool W, HARQ T=W Qo)
NIN HEAAR5E Ald dolee] ¥4 ' Nack)e A 8hs 4% AdE dHolHE N ¥29 28 v
Y=(1812) 5 F3l AFs=s: o),

2 NAIY A3 AAldd wel AAESS 8] FHE o A(1812) = NIN WELAAdA] AEH dole &55

AAEe7] Ag FA7t & & vk, w2 A A3 AAledd mEw, $44(1320)S F3 delH(EE

AN, e fAA)E ASses ¥ (1821)3 NIN v adt sta, 94132008 E3) dolg (ke A&

TE WA AEshe 9492(1822)5 NIN "3z & 4 Qvh. NIN oh&% =(1821)% NIN PDCCH, NIN
T

e A%
PDSCHE =33t 9lar, NIN 43 =(1822)% NIN PUCCH, NIN PUSCHE = &3 4 git}.

TS 2 A9 A3 AAde wEH, 7]A=(1310)S Fa vlolE (v As, EE WAIXDE WAEse oed
(1811, 1812)E 1IN te¥art € 4 v}, IN o83 E5(1811, 1812) & Al TN th&8 = (1811)= TN-NIN
DC EA4oA TN VEYAE E3 dol8 = H43a= TN PDCCH, TN PDSCHE £3dte o= ub. w3 B /A1 A3
AAo] wEl F7lEE A2 TN g3 A(1812)+ NINe 2 AFHPort, ¥4 29 (Nack)S A3 dolHE
AdEst7) g B a=, F7F PDSCHE ¥ 238 4 vk, o|w), F7} PDSCHel thdk Ao} ARE AF37]
fla 57 PDCCHE W 4% % i, 7IX=9] k&3t 23 (CA) BHE o83t IN PDCCHE &3 Ao A
HE AFEs A4S 5 drt.

aglan, @ (130D 71A=H(1310)S S8 dlolE (&
45 714§ Ak olw, ™N §¥A(1813)+ H7F th2%
A(1812)°l gt ARE v st FAlsE d¥9ad 4= .

ool A Mgt Ao F2He Ay ofg9} o] Y 4 U

WA TN-NTN DC 3o A TN 71%]%(1310)0 NG B3 A5 dlo]E e} NIN9| $]4(1320)S S3l 53 do]
HE #gste] ZHzhe] g as 3l P“‘(lBOl)i AFst=s ZAT = Ao, o]t Ao 7123t 71X
(1310) & INS B3] A5 MHE EH (181D S F8 dEs 4 9dvf. w3 71X=(1310)2] A4 7]

Z3le] Ao E 0] (1330)E 71X (1310) S = HE] T2(1301) &2 A53 dHolHE Fa8te] 94 (1320)9 thes
A(1821)E 9 @ (13012 HolEHE A& & ).

G (1301)2 IN HAE B3 4% dHolHE &

ek 9(1301)S NIN Ha s E3) Fad

ATH, IN Az A9 dolge Al Ay

z 9 Hsste] dolHe] F4l AE off-g AEd &
g zx 9 Bsate] dolge] Al dE o
o2 YEhYE HAQR =W A= TN 93 =(1813)
o
N

>(EJ

N
=2 4 vk NIN aii T2l dolHe AF E UEh= HAQR 9= AHRE= NIN WEYIY] A4F
(1822)2 %3] A+$"E % vl 02 o, NIN 32 $A49 HolHe AF 32 Yl HAR I =
ARE B 7HAH A1l AA oA st nlel o] IN WIEY A2 3E PUCCHE 3 d42 == Uu).

= 189 4= NIN Hlo]Ee] HARQ H =S 2 JHAIS] A1 AAde] wE gdd PUICCHE AH&E 4+ 3l
W7l 98 FERE3 18139 w2 Hdo® FAESITh. Ed = 18011*1 2 A AL AA 7 A8
©|E]9] HARQ FE=wo] NIN FaE HAFHA &5 Hehl7] A8 FxF-s 18229 H2 Aoz xA i,

712 =(1310)2 g4 PUCCHE &3l NIN WEL A dlolgd] t-&-3sh= HARQ F =S Ak, & 17404 A

3k A2 AAldol o] Fe H T HARQ F=ielx] e 71 H 9] HARQ =X E AJHsk 4= ), o] 3k

APHE A2 Ao A gt &g DCIE o]gshe] 2E3 4 Qrth. weba 7]2=(1310)2 71 =9 HARQ
Tl AH§- o]& NIN 7|A = (% 18] H|ZEA]) W/ Ao]EL 0] (1330) 2.2 A& 4 AT},

B ogjA e A3 AAde] mE 7]A3(1310)2 NINe| TheHA(1821)S S8 #5d o il
HolHE ¥ (1812)E &8l AES 5 Slvh. ol2d th®A(1812)= A AR wpe} o] H7} by
A(1812) & Eol ¥7} PDSCH7F 2 <+ Uot.

ol ol A3t nupe} go] 71 WA 7)A=(Long link, LeNB)olAd AEHA dolH o AAES &S A 7|H
= (short link, SgNB)ellAl F=a3l7] $13] LaNBellAl A3t dvlolEle} EUs dloJHE SghBAl A& 7FA]aL 91e]
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

SIHS31 10-2023-0131799

oF slt}. E3|, LgNBe| MAC AlZoA AAES Y3t L3 g A] ¥ A (redundancy version, RV)<S SgNBel
M olop FH] uwiitol] FEFH HIAA el %3} "2 (Modulation and Coding Scheme,
MCS)/HARQ -&2}e] o]Fojxjof s}, wela Z Jjr]e] A3 AAdE H&3)7] 9 71X = F+4d9 Aol Fg

ot o
S,

_?L

rE

N
d

ol
—
©
rlr
f
X
>
lo
2
w
>
>
2
S
=
rlm

A =] - AH 4 % Ad Aol Wik s =oltt.

T 198 Fxshd, &S ¥WIaE ztE 71X (SeNB)(1910)F 1 HAE zkE 7)A = (LghB)(1920) 2 (190
)= EFE 4 Stk SghB(1910)= = 1804 A wpe} o] IN 7]A|=o] & 4 i, LgNB(1920)+= NIN 7]
A= (% 189 ®ZA]) HEi= NIN Alo]Ege](1830)7F & 4 duh. T2l = 195 A A3k nvlep 2ol
SgNB(1910) 7} MNo] 3L, LgNB(1920)7} SNS1 A2 7}A 3t m=Holt},

SgNB(1910)+= &= 8bollA] A ule} e AFES £ AT, g8 So] SgNB(1910)= =7 A=(1911),
MAC AIS¥E(1912a, 1912b), RLC AIS(1913) % PDCP AlS(1914)S ¥d& 4 v}, MAC A5 (1912a, 1912b)
™N dlolg &= A$S 943k MAC A1Z(1912a)ZF NIN HolE E=9 A4S 913k MAC AF(1912h) o2 &2
S 2tk IN HolE B2 A$S 93 MAC AF(1912a)S &= 8b E %= 1704 A3 ue} 53 AU
}\)\T;}-

ek
al

BhAE, NIN dlojE B2 A%S 93 MAC AS(1912b)2 & 7jA12] A3 AAoo] whal LgNB(1920)2] MAC
(1922)3 L3t EA(duplicate) MAC AlF°] € 4 Adu. o= &= 8hollA At PDCP A9 5L JEH=E
olald 4 glth. dlE o] MAC AIF(1912b) LeNB(1920) 2] MAC 715 (1922)014 A5w doly BFo Ad%
< e Bd3 guwA] W Hd(redundancy version, RV)E i glojof dch. U]rﬁ]r/ﬂ SgNB(1910)¢] Z 3tz =
MAC A% (1912b)-> LgNB(1920)2] MAC A5 (1922)9] EHAol thga 4= Ur}.

T = 1994 A2 g2 dolHE AHEse MAC AFE(1912a, 1912b)S Egsly] wlEel MAC AFE
(1912a, 1912b) Z}Zto 2 HEl F41HE= dolE 55E5S tssslr] 98 tesr(1915)8 o X338 5 Q).
g537](1915)+= MAC AlEE(1912a, 1912b) ZHZ o RE] SAlE= dHolE] EEE5S Usdse =g AF
(1911 o2 ALt ¢ 9},

% 1994 SgNB(1910)el] 3=+ MAC A&(1912b)3 LgNB(1920)9] MAC AlZ(1922)& AHAM o
SgNB(1910)0l Z3FE+= MAC Al=(1912b)o] LgNB(1920)2] MAC Al=(1922)9] &A=& LJrEhH 7] 43
AlgtR o A% AAdE FAL Tt 23S e AS YY) fgheln.

M, U°“

28 al LgNB(1920) H3F = 8bollA] A& niel e AFES X 4= A}, odE 59 LgNB(1920)= =32 A
Z(1921), MAC AT (1922) ¥ RLC AF(1923)& 233 4 T, LgNB(1920)9 X F ¥+ 7] 542 X 8bel
A At nle} FAslnE, FEEE AW AR s,
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