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(57) Abstract: Disclosed, according to various embodiments, are a method by which a first relay terminal performs multi-hop-based
relaying in a wireless communication system, and a device therefor. Disclosed are a method comprising the steps of: receiving, from a
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i
r
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[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

Chg 1€ = CP7FAME 3= 49, 5Cs A el ek &% 8 43
=5
=

TN (N o), ZEN A E 5] ANk B2 8 &3] 7=

[3E1]
SCS (152 N Nfmes Npwbframes
15KHz (u=0) 14 10 1
30KHz (u=1) 14 20 2
60KHz (u=2) 14 40 4
120KHz (u=3) 14 80 8
240KHz (u=4) 14 160 16

3 23= 8 CP7F ARE H3= 7%, sCsell mheh &3 8 Al B g, )
axel et AHze el S5 Ml E AR

[3%2]
S C S ( 1 5 5 2u) NSlmsymb Nframe,uSIO[ Nsubframe,uSIOt
60KHz (u=2) 12 40 4

NR A =8l ol A = st o] dhibol Al W s = 559 A& (ko) OFDM(A) 74
= = A (numerology)(ell, SCS, CP A o] 5)7} AFolst Al A4 E 5= At} o] upe},
2ol s o] AEZ A A7F ALY, AEZH Q) &8 E= TTI)(‘J{iQ]/}},
TU(Time Unit)® &) (A th A[h) -3ko] e A& ghel] AelstA 44

A
T 3

NR]| 7‘1 thFet 5G AR AES A Hehr] 9§ th 9] 1 = 2 4] (numerology)
EE= scsﬂ A€ = 9t} ol & Eof, SCS7}F 15kHz81 4 5-, A F 40 A&
Wl = Fofl A 9] B2 o 9 (wide area)©] *| Y& 5= 31, SCS7} 30kHz/60kHz ! 73
-, WA g% Al (dense-urban), T] S5 A 9 (lower latency) 2 ] &l 72l th 4
3£ (wider carrier bandwidth)©] ] A= 4= 9t} SCS7F60kHz == 1R T} =&

3, 94 #F&-(phase noise) S =1 5-317] 98l 24.25GHzE.t} 2 o & Fo| x|l = ZF
p=g

NR =3} Wl E(frequency band)= 7 7F#| B} 9] =3} W 9] (frequency range)
2 AQojd o vk AV F 7 5l o] 3k 9= FR1 R FR2Y 5 vt
e FA=wAE o, dE 5o, AV F 7HA 8§l o Fakae W
A= 8H7] 38 33 22 UTh NR A ="lo| A ALR-¥ = F=3k7 9] T FR1->

"sub 6GHz range" & 2| 7| & = 9] 31, FR2% "above 6GHz range" S 2| 7| & 4= 9] 11
Aan g ¢ o] H (millimeter wave, mmW)Z 22 4= It}

[3£3]
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Frequency Ran Corresponding frequency range | Subcarrier Spacing (SCS)

ge designation

FR1 450MHz - 6000MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz
[81] <z gh ube) o], NR Al 228l o] b= w9l o] A= WA d 5= Qv o & =
o], FR1- &}7] 3 49} o] 410MHz A 7125MHz9] t 98 £3}st = Qo). =,
FR1< 6GHz (%=1 5850, 5900, 5925 MHz &) ©]/¢] =3t t 9 & ¥ ¢k 4= )
) ]/\1—

o} o 2 o, FR1 ol 4 35| 1= 6GHz (V1= 5850, 5900, 5925 MHz 5 ©] 4
o] 3} t) -2 ¥ H & ol 9 (unlicensed band)e 33 5~ it v HE] o) o9&
theFet 82 ARE ¢ AL, o & 5ol AFEE A g FAE 5o, AEFE)
< el AbeE = 9

[82] [3£4]

Frequency Ran Corresponding frequency range | Subcarrier Spacing (SCS)

ge designation

FR1 410MHz - 7125MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz
[83] =5 NRZaQS] F3% e epl,
84] 5% FASPE, &R AL GGl B0 HBE

=0
=8 CPol A% stite] &30l 14709 A& Jﬂo} , &7 cpe| 41 st

=3

[85] b gl = S2ub 4 o Ao A H4=9] Buleul 58 ¥ 313t} RB(Resource Block)
= T QoA B E 501, 12)9] A58 kgt s gojE 5 gl
t}, BWP(Bandw1dth Part)L F ot ol A F9] A5 (P)RB((Physical)
Resource Block)® A 2| € <= ) o, 3} o] 7 & =2 X (numerology)(Oﬂ SCS,
CP 4ol 5ol g2 o ot vkF 3= Ao N & ,57Hhel BWPE 3%
ket = it} Hloly 412 24 3 ¥l BWPE 53 A ng 2 7 ATk A7 8
A AR 2] =o A A} 2 A (Resource Element, RE)2 X A & 4= ¢l 31, 8}1}-2]
,Elli /]\:][%o] Uﬂ.ﬂ}ﬂ /\ O]

[86] St e e 2F R QA E go] 2~ s v " E 9] A 7F FA Q1 E o
T LIAZ, LA R L3AZTLE FAAE 5 ATt B A9 thekdt A 4
Vi L1 A% =2l(physical) A15-& o|v| & 4= it} 3k o & &0, L2 A%

MACﬁ]o,RLCﬁ]o,PDCPﬁ]Z‘:”SDAPﬁ]oTxﬂu T 3tYE ou) g 4=
it T3 o & S0, L3 AlFS RRC AlEL on| s 4= 9]
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[87] 562 2 /WAL S A AA ool e, 6G Al =Bl A Al e Eal 2B
LERWITE & 69 A A ]t w7 144 Fak A A of o} Aghd 4= gl

[88] 6Gol A MEE UEA S4ES e 28 5 Ak

[89] - A4 S8 Yl E 9] H(satellites integrated network)

[90] -4 % A E ] A A~ (connected 1ntelhgence) o] A At el FA ZA Al ~E T T
g 6Gi= Al H o, "AAE AbEol M "AA R A5 o2 FA X137 H o]
Eg Zlolth Al 4l Axpe] 72 v A (= ?—%% ANz A el o] 7 Aol A
A& 5 Tk

[91] - AR D ol X A ] e §F F 3 (seamless integration wireless
information and energy transfer)

[92] - F8] A B 22 973 3D ¢4 A (ubiquitous super 3D connectivity): =& 2 vl g wh&
AT AE AL HEY A L M UELY A 7ol HE52 6G 18] H B 220l A
779 3D 1A & 7HE Aot

[93] Aot &L 6Go MEZUEY A SA=AM B 7FA] dubA<l o At
23 22 4 o,

[94] - 225 Al Y| E 9] A (small cell networks)

[95] - & % o] 7] Y| E 9] A (ultra-dense heterogeneous network)

[96] - o8- 9 = (high-capacity backhaul)

[97] -Futd Ve 2 ol e 4ls S A A 93 (e 9] 7]
HE A B[ 2= 6G A E A Al 28 9] V5 5 shubol o WA, o] ] Al 2Rl
6G U E A9} F3hd Slojt

[98] - AX ESE I 7 3 (softwarization and virtualization)

[99] ol &}, 6G Al =8l o] A -3 7]zl thslo] A gho

[100] - Q1F A] 5 (artificial intelligence): Aol AIE = HH A A ZF gl o] B A F:0]
a3t 51 S ol oh Al RS A S AFESle] E A o)A 21} o]
FHE =S AT =l FAIE 84S ol A AFdS =Y
Utk A= o8, U EY = A, A 275 3 28 A AR A Q2 S Al
S AMgslo 2 ZA] € 5= Th Al M2M, 7] Al-t]-13F E 17kt 7] A
FANAE F Q% Ashg o 4 glr) 3k Al BCI(Brain Computer Interface)
NA A&ZE FAlol & 4= Atk AL 7| B4 Al 28-S v e 24, A5 TR,
AP UER A, A5 FA, A5 A 2Fr] L(radio), AHA F-A4] 4 U E
A= L Al eld e o & A= o gl

[101] - THz & %l (terahertz communication): H] o] 8 A%EH-S X8 =8 <4 4 3

Ol AL W& thZ 0 & qub-THz EA1-S AFR&1 a1, 21 2. o 5 MIMO 7|
A-gsto] = E = Aok g olsho] WAbd o 2% 4] Xl THz 3=
S 2 0.03mm-3mm H 9 &G & 7H 0.1THz2} 10THz AFo] 9] 5+
& L EFITE. 100GHZ-300GHz ™ & ¥ 9] (Sub THz ) &)= A& 4l
THz th o] 8 H- ¥ o 2 7+59t} Sub-THz T -2 mmWave th & o

o & no oy O
40 I Z ot
_lZi J

Off

T
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718t 6G AEd T4 &3 5ol drt Ao ¥ THz !9 5 300GHz-3THz+=
AA A (IR) T34 ) H ol It} 300GHz-3THz th & 33 tf & o] Aol =] 7k
i o] A Al 2o, RF S vt FHeoll 9hrt. whebA, o] 300 GHz-3 THz T

- RFS} frAMS & HERI T
[102] %= 7% E A D AA] ool i, A 2FES vrebdnh = 79 A
of = - THA o] TheFRE AL o oF ARjbE o= vk THz B2 28 542 (i) ¥

F

G- 2 dlolH AEEs A dsty] A8l 3R AsHA A8 7 e ol 3, (i) L
Fupol| A A ek - AR A (AL A Qe 4 B S 23e
Uh 352 A1 EA obE| Lol A A E F2 R 2 ]S EQ1U THz Al 59 2
& oo R4 o B 4o el 277k o tfofol A B kel 3] 2 Bsel
E5h5 5 Q0 A} ol 2 Eol WA AT T 5 = uw 45 0 7]
seAgE S g

[103] - o) MIMO 7| < (large-scale MIMO)

[104] - Z =219 W Z 7 (hologram beamforming, HBF)

[105] - & /9 7] < (optical wireless technology)

[106] - AR-a 1 3 4 W E Y] E 9] F(FSO backhaul network)

[107] - %A} F 4l (quantum communication)

[108] - AT ) F2l(cell-free communication)

[109] - AR R o 4 X] A F - S(integration of wireless information and power
transmission)

[110] - Al 7 AF- Y Al o] A 2] 53 (integration of wireless communication and sensing)

[111] - A 2~ W2 Y| E Q] A 9] F3l(integrated access and backhaul network)

[112] -1l gl o] B 4 (big data analysis)

[113] - A4 7Hs gk A 53 W B} 35 H (reconfigurable intelligent surface)

[114] - W E}FH 2~ (metaverse)

[115] - 85 A 2l (block-chain)

[116] - 5¢1 33 7] (unmanned aerial vehicle, UAV): UAV == E=E-2 6G F4 549
M g a47h = Aotk it o] A, UAV 7|52 AH8-8he] a14: o] §
A AA o] AlFE 4= At} BS(base station) N EJE] = A& A& A T3]
&l UAVel A 4= dth UAVE 41 Ml A, 2= ¢k 7R 3 2 o] 54
o] Aloj ¥ = A=} & 31 BS 1Zefoll A & 4 gl 54 768 7 L
A= = Ak H A X] o U5 45 Eh A E"] 1z ko] A= 2 Al 4

10

), 2= 3] 3 ol A *Wl*a Alge 4 gk

A A e 5t UAVE -4 E21 Fofo] A &2-¢
1428 eMBB, URLLC % mMTC ¢l F4 Y E 9] =19 A
ol st gt UAViz B3 VI ES A 1A 34, kA
¢ AL & YUY, A EYEE, AL 2 Y

2

UAVi= o] 2] gk A}3hS &
Hrglol = 74014 o]
7HA 7] &

%ﬂ,xﬂ‘&%%ﬁﬂli,l‘i

=)

—H
N
el
00{'
[o
Olfo
lr



12

WO 2025/014156 PCT/KR2024/009283

[117]

[118]

[119]

[120]

[121]

[122]

9 St e o] e 7hx B AL 218 5 ek ek, UAV 714 6G A
= Q

- A} 3 (autonomous driving, self-driving): A& 3 Q3 e} F-Z9 A @ 4
?1 V2X(vehicle to everything)¥= 2} 2} 7F F-41 F- 2l (vehicle to vehicle, V2V),
2peFat 913 g} 7k 541 5 Xl(vehicle to infrastructure, V2I) 5 A& 271 A& =3
S o] el =Rl = vhFe a4t AFsta vRetE Ve g vk A
B TP A Fuiststa 2 b S FHEE] A= wE AFSS
e} A A A 7]=o] REEA] %ﬁﬁ}ﬂ} tato], ko ® 2532 Aol Al 74 L
U ok WA A e £ E S dol A A2 4% 290l et A
ol A5 AL Aoiahob & 4 Tk o] A, S S0k 3 A u ol

G 9lone 6GoIlA i 5GHTHIE A% Sws) 470 4

Fae Suse Qe Aoz dadn,

% 83 SL B4l #1874 2 2 B3 - Z(radio protocol architecture) & ‘/}E]-”l
U A A 05, 5 89 (a)i= NRE| ARGA HH T RES S-S YER L
o] (b)= NR9| Ao} H T2 EF ~ES LEbiTh

ol s}, SL & 7| 41 % (Sidelink Synchronization Signal, SLSS) 2 & 7|3} A K. o tj
& g &kt

SLSS+ SL 54 A Q1 A ~(sequence) =, PSSS(Primary Sidelink Synchronization
Signal)} SSSS(Secondary Sidelink Synchronization Signal)E 3£3He 4= AT} 4+

7] PSSS+= S-PSS(Sidelink Primary Synchronization Signal)2}3L % sk 9= 9l A7l
SSSS+= S-SSS(Sidelink Secondary Synchronization Signal)2}al & gt 4= Slt}, o &
50, 40]-127 M-A] # 2~ (length-127 M-sequences)”} S-PSSell o 5} AL-8-= 4=
3L, Ao 127 HX-A 2 (length-127 Gold sequences)”} S-SSSol| th &l Al-g-=

HH

T ot} o & , & S-PSSE o] &5lo] H & A5 E 7 E(signal detection)
%?9}%571? 53 ) o & Eof, ¢ S-PSS X S-SSSE- o] &35}
of A% E71E Q58 4 9o, 57 NEIDE AR 4 2l

PSBCH(Physical Sidelink Broadcast Channel)i= SL 41 & &4 Hof w@ido] 7}
G AA dotop ahi= 7] ol Hi= (M AT ARV AFSE = () AL
Atk ol & Eof, 7] 7] o] ¥z G H= SLSSel| #HH AW, FEH A RE
(Duplex Mode, DM), TDD UL/DL(Time Division Duplex Uplink/Downlink) -7-/J,
222 Ad AR SLSSll A of e Alol e TR/, AB Tl QI A,
WE 4R 5d Ak ol & 501, PSBCH 452 715 9138l NR V2Xell A,
PSBCH®] #|o] = H7]|3= 24 H| E 9] CRCE *x33e] 56 H|EY 4= 9]

S-PSS, S-SSS H PSBCH:= 714 &5 A stz w5 2H(d = 501, SL
SS(Synchronization Signal)/PSBCH +-=, ©| 8} S-SSB(Sidelink-Synchronization
Signal Block))ell 312 4= 1t} 27] S-SSB+= 7l &l o] W] 2] PSCCH(Physical
Sidelink Control Channel)/PSSCH(Physical Sidelink Shared Channel)$} & < $F
HER2A(F,SCS HCP HAoh)E 7 4= oL, AF &2 () A4
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[123]

[124]

[125]

[126]

[127]

SL BWP(Sidelink BWP) Wjel] 21-& 5= St} o] & &1, S-SSBo| & &2 11
RB(Resource Block)¥ 5= 1 t}. o] & £o], PSBCHi= 11 RBoll 2 % 218 4= At}
12]351, S-SSBO] Ik Y A= (M) A E o k. upebA, e gl 2] o] of
A §-SSBE & st7] 98l a4 7Hd 7 S (hypothesis detection)S =3 &
Ha7k gl

ShA | NR SL A] =8l of| A, A 2 Th& SCS L/HE= CP 4ol & 7] = #5479] 7
W2 X 7F X dE 5=l o] ul, SCS7F T kgl whEkA, A E wdo] S-SSB
5 AF38hE AR AR o] o7t geld 4= 9l ol whe}, S-SSB2] A H #] A
(coverage)7} A Ad 4= lth. whghA, S-SSB2] AW A & HAs7] Hste], d
& W2 SCSoll whet shuhe] S-SSB A& 7] Wloll A st o] 9] S-SSBE 4°
A @ol Al A% 4 Q) o & Sof, A% diko] 3Ft2] S-SSB A% 7] Ul
o A Al ehitkol Al A45ki= S-SSBE] 7| 4= A g whdo Al AL o] A = AL}
(pre-configured), 2 *d (configured) = I t}. ol & &1, S-SSB A% 527] = 160ms
A = Tt ol & Eo], B SCSell th3te], 160ms®] S-SSB A& 571 7F x| €€
T At

o & E0], SCS7} FR1°I A 15kHzS] 745, A% vk
Woll A =21 @ikoll Al 17 BE3= 270 9] S-SSBE A5 = gt} dl & E9of, sCS7}
FR1°l A 30kHzS! 74 -, A& @i s}l S-SSB A& 571 ol A 74l vk
NA 17] =270 ¢] S-SSBE &3 5= At o & £01, SCS7} FR19 4] 60kHz
A AG, AL 2 5h}o] S-SSB A 5271 Wl A =21 whdkell Al 174, 271 &
= 4712 S-SSBE 43 4= 1

of| & &0, SCS7}F FR2 A 60kHzS! 73 -5-, A & @2 3Fi}2] S-SSB #
ol A 4= ebdkoll Al 174, 270, 470, 870, 1670 Hi= 3271 9] S-SSBE A%
o} o] & 0], SCS7F FR201 A 120kHzQ] 74 5-, A5 2 3}t 9] S-SSB A %
_Zr =
4l

{0

Fihel 8-SSB A% 571

4 1

oby

ok ofy

71 Wl A =4l el Al 171, 270, 47, 870, 1670, 327)] H=3= 6471 2] S-SSBE
79
$HH, SCS7F 60kHzS! 735, 7 7HA Bt 4 o] CP7} Al € = 9lv}. =3H CP B
ghA] A whdo] 4 whdoll Al H E38h= S-SSB| Fr 7 doldd 5 3l
= 5], 47] CP EFY -2 Normal CP(NCP) ®1= Extended CP(ECP)Y &= 31
AH o7, & Eof, CPEF] o] NCPS! -9, A% vhto] A431= S-SSB
|21 PSBCHE W3t Al 8o =9 7] £ 8 70Y &= At} vbd, o =
, CP B9} o] ECPYI 45, A& wdo] A &3t+= S-SSB W ol 4| PSBCHE !
st A EY g7 EE6 /Y 5 At A& Eo, AE wido] AEst
S-SSB W o] A WA AlE-o = PSBCH7} ¥ € <= lt}. o & E0], S-SSB
FAl8E 2 @S S-SSBE| A M A A E -1ko A AGC(Automatic Gain
Control) &2 30 & 4= 3)

5 9= V2X H5= SL B4l & s st v

1 e =

T2 8 0o
> ;

2

m e o

e

o

Yep,
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[128]

[129]

[130]

[131]

[132]
[133]

[134]

[135]

[136]

H

9
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BN
P‘L
' ¥o g

, V2X

H

Ei= SL A0 A Wikolehiz Gofiz F2 A8 Ale] @
1A F e | E 97 g 7} ¢ Aol o] 21

T EE QB WiE Y £ 5

A

-

A ar, w2 = A 22X 2000

o
2
=y

PRRC

rx Y

"R
o
2
2

ol

i

oby o
5
>
Q‘L

uly

ox
o

, 714
1 A (100Y
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yo S 1> o
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o
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rlo
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2
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-

R o=
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1o
(Z
a2
o
il
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P>
I
e
rlo
dm

T A a2 A o, Zh et s

A1) SL A& A gl ARE-3E 4= 9l

gk A S E e

AA Fah4= Do) NF7RE ¥k 4= 9la1, &

TR e 4= 3l whebA, = NF*NT 7] 2] =}
S 13 W 2l Fo] NT 7H 9

ol
o
-
o,
by
3\2
uv
(o]
il
-,
> R
P‘L

5 10+ V2X = SL E4
5108 Fxehd, gla
Azs FO] AA AIZF A o]
A G as E Wl
MBZe Qe 7] 82 vk

521000 YER nfef o), o E E°], Unit #0)= 5714 2
2 basto] Lhebd = It Bi=m, AlRE B S0k 2F1oll A o] tho] B E|
(diversity) B35 A7) f1a A, strbel w=e] 29l Al @ 97F i == =24 A
o e of QUe27b Aol wheh Aol el s e g Wafek =k gl o
el g ARl gl o] ol Qloj A, 2l s FEole SLA S B Hdetaat sk
Wol Aol ALEE = = A g s A

Y E2 oy FFE AL 5 9l
%= SL Al 5 o] A d *=(content)®l] W},
).

(1) =A1&d (Scheduling Assignment, SA)-> A F @do] SL tl o] E] 24
of AF o2 ARGk Al el 9A], 71 9] vlolE Al de] HxE Asi Hadt
MCS(Modulation and Coding Scheme) ®=+ MIMO(Multiple Input Multiple Output)
% "2 TA(Timing Advance)s 2] ARE X8l = 215U 4 AT SAE &Y
Al g Aol A SL dlol Bl &f 3] W] Z e v o] AEH = A% 7He b, o
735 SA elA2s Folgk SATESL ol B ok HEl &Y o] AFH = dasE
2 oJu] g 4= 1t} SA= SL Al o] Al 'Y (control channe) & & =% 3t}

lo
Ei_&

Zz ME

_\-<1—>':
QLrlro}i
oy 2
19_‘0@
= 1o
Lo 3o
.
jémm—@m
= L

o

=

)

n



15
WO 2025/014156 PCT/KR2024/009283

[137] (2) SL ©lo] E] Al 9 (Physical Sidelink Shared Channel, PSSCH)-> A %= whiko] A}
G2 HolH & AF b=t AFgahE gl 2 7 Ak 7o 5 A v
el A SL el Bl eF &7 SA7F HE E 8 ¥ o] dEE = A5, SA JHE A
gk o Ef &f SL H o] B zH”“*Ol SL tlol ¥ A& 98 o] s Foll A
UTE ThAL 3, SA gl A F o] JE A @] el A SA - B E
H] A8 91 REs(Resource Elements)i= SL H|o| B A d 2] gl A2 %Oﬂ A o] A
3] SL HlolH & A&Eatr] el AgE = Uth o5 5o, A% @ AE54]¢]
PRBol| PSSCHE WEA|AAM A5 = 3

[138]  B)H=AHY AL HF ddo] XWA ID 59 ARE
2 FA 7 vt ol & T, A e Qg wdo] A4

» 1l !

fU m
["_u
oby
o
r|

[139] ool A A gt SL ANz o] Al =7 5 d g 5o %=, SL
< ]

Blol of S ul 2 & g3to] A=A, A9 TF WA () E Eol, 7]
o] A% A& 7150l A A% Wdol Al XA F=H o] wl A
ol 2lss F U AN A 22 Y NS AS A& A A, 15 3

(ol & o], 7+ S Al T 7} 3 A H X g Qo A 2px| B} Al -9 7H—’F, g s
o SL A & o] Aol AR ¥ = M HZ Q1 e] 7)), 7] 1%3 HE o] A E A
7], SL etk o] F4l e A7] soll whehA] ThA] Aol g glAas B2 id 5

[140] 5= 112 2 7RA 2] o AA] ool wh&, BWPE] & o & WEFITE & 119] A A
o = & JHAl o] theFg AA] oo} AstE o Tk = 119] A A] oo A, BWPH
Al A ekar 74 gkt

[141] % 118 #2304, CRB(common resource block)+= 7] & o] Wl =2] 3l & H-of A
R 0 2 22h4 Wb AR Aeof 49 B2 & gleh, 1¢] 31, PRBE
2 BWP Ul A W E7E AR A9 HE 5 QT FAE AR A9 BE 1o
T (resource block grid)®l] ™ ¢+ &% ZZ 3 Q1 E(common reference point) S #] Al
29l

[142]  BWPi= J A, ERNE

] =

of ofaf AA4E 4 AUt

Bl 9] 2 3 Al(NstartBWP) F of] & 2-(NsizeBWP)

E0], ¥RIE A= BE 7w EEA(HE 5o, T

Aelofol A U= L] o8] A A Hi= BE s A)e] Aghe]e] oo] 4
W= Aol ] PRBO] 1% Fz EAEY 5 ek o & Hof, QT AL Fol A
503 2 Ao M 7bg e M alelof o} E91E A Abole] PRB (HA 9 % itk

o & =l e EHE ol imE R Ao A PRBE M 5= 9

[143] SLSS(Sidelink Synchronization Signal)+= SL(sidelink) 5% 4 Q1 A| %Z:(sequence)

=, PSSS(Primary Sidelink Synchronization Signal)©} SSSS(Secondary Sidelink

mLé [
°l'mm;>
o K

\



16

WO 2025/014156 PCT/KR2024/009283

[144]

[145]

[146]

[147]

[148]

Synchronization Signal)& 33Hs = At} 47| PSSS= S-PSS(Sidelink Primary
Synchronization Signal)2}al & & 4= 9131, 47| SSSS S-SSS(Sidelink Secondary
Synchronization Signal)2}al A & 4= It} o & Eof, 4 0]-127 M-A| A =~

(length-127 M-sequences)”} S-PSS¢l| tsto] ARg-= 4= 9la1, Ho]-127 &= A]H
Z~(length-127 Gold sequences)7} S-SSS¢ll thste] AR 5= Qlth. o & &0, B
2 S-PSSE o] &35lo] Hx 23 E A E(signal detection) ™ = 911, 57| & 85
g 3t ol & Sof, 2 S-PSS R $-SSSE ol &dto] Al FUE A5

9lal, 7] NZ IDE A& 4 9.

-

J

PSBCH(Physical Sidelink Broadcast Channel)i= SL 41 & &4 Hof w@ido] 7}
WA ool afi= 7] o] H= (A &' AR ASE = (F) ALY

K
)

ATH Al S Eof, 7] 7] ¥-o] ¥z FH = SLSSoll #AH JH, FEAARE
(Duplex Mode, DM), TDD UL/DL(Time Division Duplex Uplink/Downlink) -7-/J,
s & i AR, SLSSol A o S Aol e FH, B2 @A,
WE AR A 5 Ak ol & 501, PSBCH 452 H7HE 918, NR V2Xell A,
PSBCH®] #|o] 2= H7]|:= 24 H] E 9] CRC(Cyclic Redundancy Check)E 3= 3} 3}
o] 56 H| £ 5= At}

S-PSS, $-SSS 3 PSBCH= 571 4] A& A Ysh= £5 (& 01, SL
SS(Synchronization Signal)/PSBCH +-=, ©| 8} S-SSB(Sidelink-Synchronization
Signal Block))oll 33+ 4= it} 47| S-SSBi= 7 &) o] W 2] PSCCH(Physical
Sidelink Control Channel)/PSSCH(Physical Sidelink Shared Channel)%} & < gt
WERA(S,SCS R CP HAo)E 7 o= 9oL, AE o & (v 2) A4
SL BWP(Sidelink BWP) Wl 81& = 3ltt. o & 501, S-SSB| th o &2 11
RB(Resource Block)¥ 5= 1 t}. o] & £o], PSBCHi= 11 RBoll 2 % 218 4= At}
“12]an, S-SSBO| FubE A= (v 2]) A E = Uk whebAd, @ g2l o] o
X1 8-SSBE wsty] A&l =352l A 7} A Z (hypothesis detection)S- =3 &
da7F T

128 RN e A A el whet, whdo] 2kl e
SL B-4l& =8k A5 VeIt 5 129 A A] o3=
o ¢} Agd o= .

5129 @ #Azshd, 2] g9 22 (oA, 7 A =E SL AES A8 g

gk Atk ol 8 501, @A S120000 4, 71 4]
FZ Al 1 2o Al SL A3 A AR S/E= UL A BAE BARE A

Tro wpel V2X
B A 9] Thekgl A A

&3t = Qi) o & So], A7) UL AHY & PUCCH AHY /5= PUSCH AHY &
S1at 4= 9lt). o] & S0, A7 UL AHY-& SL HARQ 3| =8 7| X <of) A B 18}
7] A3k AR d = At

o & Eof, Al 1 @& DG(dynamic grant) A 2} IHAH A B L/ =
CG(configured grant) A}
Z0],CG A9 CGEFY 1 AHY B3= CG BFY 2 A4S 283 5= 9lr),
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[149]

[150]

[151]

A 9, DG AF 2, 7] A 51 ©] DCI(downlink control information)& &34 A 1 &

o] %
oA A g s AL 5 Ak B WA oM, CG A2, 7] A5 o] DCI

2o 2

2/ 3=
T Utk o E 5o, CGEHY 1 A A5, VA =& CG A 3 A | ARE
= RRC WA A & Al 1 @l Al A3 5= itk ol & £91, CG Bt 2 A}
A A5, 7N A& CG A = AR H ARE 2858t RRCHAIAE A 1 &
ol Al A3t = a1, 7] A 512 CG A 9] 24 Sh(activation) B3= 3 Al (release)
o} HHH DCIE Al 1 @dol Al A5t 5= )
Al S15100 4, Al 1 @2 A7) A ~ASH S 7|4 & PSCCH(l,
SCI(Sidelink Control Information) %= 1st-stage SCD)E A| 2 @'&of| 7] 253 =
ATH @A S122000 A4, Al 1 @& 47| PSCCH2} ¥+ ¥ PSSCH( 4, 2nd-stage
SCI, MAC PDU, d]o]E 5)E A 2 edoll Al A3t 4= ). &4 123000 4, A
1 &8 PSCCH/PSSCHS} ¥ ¢ ¥l PSFCHE A 2 W &2 1L g] =418 5= it}
o & E°], HARQ ¥ =9 “d W (o], NACK A K. = ACK A ®)7} 47| PSFCH
5 TlA 7] Al 2 R EE AE 5 9k @A S1240000 4, Al 1 SR
HARQ ¥ =9 AW E PUCCH 3= PUSCHE E-elA] 7| A Foll Al A4/H. e 4=
AT A5 5o, 7] 7| Aol Al Bal¥ = HARQ ¥ =) AW = A7 Al 1 &
ol Ab7] Al 2 k2 R E =418 HARQ ¥ =W AW Z 7|6k o 2 Al A (generate)
sk AEY 7 ATt o & Eof, 471 7| A ol Al Ba1E = HARQ ¥ 5= A |
=, 47 Al 1 @do] AL A 72 7| HES 2 Al A (generate) S A H. Y
T At d & 59, 47 DCI= SLY 2=7A=H & 98¢ DCIY = ATt

T 129 ) FEEHE, AY g R 2 20 A, @2 V] XS/ E Q] 0] 9
& AAA SL AFY == vy AAE SL AL Woll A SL A4 AU AR 5=
AL A& Eof, A7 AAHHE SL ALY == vg] A4 H SL AL A £ 4=
AL A& Eof, 2 AHH 02 SL AES A AU A B ~AEH

S B0, g2 A E A4 F oA AYE =27 AEEte],

SL 5218 =85t 4= v}, o & Eof, &2 Al 4 (sensing) 2 AF (AH A B A
25 Felste], A8l 459 Yol A 222 A YS A8E Qv o E 5
71 A AEAd G2 8E = o) o & 5o, @Al S121090 4, A4
F Yol A A& 22 A A 1 @2 4] A8 AF8-3Fe] PSCCH(4,
SCI(Sidelink Control Information) %= 1st-stage SCD)E A| 2 @'&of| 7] 253 =
ATH @A S122000 A4, Al 1 @& 47| PSCCH2} ¥+ ¥ PSSCH( 4, 2nd-stage
SCI, MAC PDU, d]o]E 5)E A 2 edoll Al A3t 4= ). &4 123000 4, A
1 &8 PSCCH/PSSCHS} ¥ ¢ ¥l PSFCHE A 2 W &2 1L g] =418 5= it}

5129 (a) = (b)E FHxetd, d & £, Al 1 @42 PSCCH ol A SCI
S A 2eZo A AFEE ¢ A B, o5 o, Al 1 @22 PSCCH 2/%E+=
PSSCH Aol A 5 7] 2] 914491 SCI(¢l, 2-stage SCDE A 2 ©ikol] A A3k <=
AT} o] A4, Al 2 & PSSCHE A| 1 22 HE =415 Y&l F /9 o

e

.
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[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

291 SCI(<ll, 2-stage SCD)E v] = & 4= At} ¥ v Al A of| A, PSCCH ol A
%% 5= SCIS= 1st SCI, Al| 1 SCI, 1st-stage SCI H=+= 1st-stage SCI 3= o] 2}31 &
4= 9131, PSSCH “oll A %% 3= SCIi= 2nd SCI, Al 2 SCI, 2nd-stage SCI 1=
2nd-stage SCI 32" o] 2}a1 A& 4= 9]

% 129 (a) B (b)E F23HH, T S153000 41, A 1 ©-S PSFCHE 5418
2otk o2 So], A 1 ¥ 2 A 2 vke pSECH A4S A A3t 2= 931, A 2
vk e pSFCH #H9-2 Al-4-3Fe] HARQ 31 = A | whako) A #1438k 2= ¢},

5129 ()5 Fzsh, @A S154000 A, A ro
shA1 S

)

ol e b

S84 SLHARQ ¥ =& 7| A=l A 1%

S, 4 @ Abol E el 21 e gL A

il

FEA s FAA Ao R Aojd 5

o] 7%, PSCCH= & 7F A7 B-4l8 4 A, PSSCH= 1

174 B8 8 B doly Ald == B2 ¥4 A, PSFCHE Wizt
TAE A% = e AS Ad R Aod 5

5 132 L2 U2N @ o] (UE-to-Network Relay)e] AEE Z ol Aal= A3t
7] 9lgk ol

Rel-16 NR V2X 2| PC5-RRC 9 PC5 UMW AE Y= A4 Aak=, ¢] = E UE
7} ddlo] UEE %3l Yl E9] A9} UuRRC 9172 (connection) & 4~ 37| Ao, €]
R E UE7} €9 o] UEALO] el L2 U2N # & ©] (layer 2 UE-to-Network relaying) &
A8l Bt YN 2~ E ¥ 2 (secure unicast link)E 2 7 6= A|ALE-= 4= AT}

in-coverage 2 out-of-coverage X7l )3l €] =.E UE7} gNBe}o| 42 24 &
A& 3 WA RRC HIA A E Al AFsHH, 2] 2. E UES} U2N H o] UE {He] AE&
A3 PCS L2 A2 5ol F ol ® RLC/MAC Ao 71 23 4= 9lth. €] . E UE
9] Uu SRBI/SRB2 £ DRB9] 4~ L2 U2N & #olel] that # A A Uu 74 A=}
E uErh

Ao A Y] (TS 38.300)-> 3t7] 9] 3% 57 o]l L2U2N HHolo TIEE &
g1 LS 7w star 9l

[325]
The L2 U2N Remote UE needs to establish its own PDU sessions/DRBs with the ne

twork before user plane data transmission.

N

ek,
2
ok

W o
ro |
i

M|kl

The NR sidelink PC5 unicast link establishment procedures can be used to setup a sec
ure unicast link between L2 U2N Remote UE and L2 U2N Relay UE before L2 U2N R
emote UE establishes a Uu RRC connection with the network via L2 U2N Relay UE.
The establishment of Uu SRB1/SRB2 and DRB of the L2 U2N Remote UE is subjec
t to Uu configuration procedures for L2 UE-to-Network Relay.

The following high level connection establishment procedure in Figure 13 applies to
a L2 U2N Relay and L2 U2N Remote UE:
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-S1300, S1301: The L2 U2N Remote and L2 U2N Relay UE perform discovery pro
cedure, and establish a PC5-RRC connection using the NR sidelink PC5 unicast link
establishment procedure.
-S1302, S1303: The L2 U2N Remote UE sends the first RRC message (i.e., RRCSetu
PRequest) for its connection establishment with gNB via the L2 U2N Relay UE, usin
g a specified PC5 Relay RLC channel configuration. The L2 U2N Relay UE sends the
SidelinkUEInformationNR message to request for the dedicated configurations requir
ed to support the relay operation for the L2 U2N Remote UE. If the L2 U2N Relay UE
is not in RRC_CONNECTED, it needs to do its own Uu RRC connection establishm
ent upon reception of a message on the specified PC5 Relay RLC channel. After L2 U
2N Relay UE's RRC connection establishment procedure and sending the SidelinkUE
InformationNR message, gNB configures SRBO relaying Uu Relay RLC channel to t
he U2N Relay UE. The gNB responds with an RRCSetup message to L2 U2N Remot
e UE. The RRCSetup message is sent to the L2 U2N Remote UE using SRBO relayin
g Uu Relay RLC channel over Uu and a specified PC5 Relay RLC channel over PCS.
-S1304: The gNB and L2 U2N Relay UE perform relaying channel setup procedure
over Uu. According to the configuration from gNB, the L2 U2N Relay/Remote UE
establishes a PC5 Relay RLC channel for relaying of SRB1 towards the L2 U2N R
emote/Relay UE over PCS.
-S1305: The RRCSetupComplete message is sent by the L2 U2N Remote UE to the g
NB via the L2 U2N Relay UE using SRB1 relaying channel over PC5 and SRB1 rel
aying channel configured to the L2 U2N Relay UE over Uu. Then the L2 U2N Rem
ote UE is as in RRC_CONNECTED with the gNB.
- S1306, S1307: The L2 U2N Remote UE and gNB establish security following the
Uu security mode procedure and the security messages are forwarded through the L
2 U2N Relay UE.
- S1308, S1309 and S1310: The gNB sends an RRCReconfiguration message to the L
2 U2N Remote UE via the L2 U2N Relay UE, to setup the end-to-end SRB2/DRBs
of the L2 U2N Remote UE. The L2 U2N Remote UE sends an RRCReconfiguration
Complete message to the gNB via the L2 U2N Relay UE as a response. In addition,
the gNB may configure additional Uu Relay RLC channels between the gNB and L
2 U2N Relay UE, and PC5 Relay RLC channels between L2 U2N Relay UE and L2
U2N Remote UE for the relaying traffic
[160] 7] Al 2ol A, 92 A7 A4} 9] L2 UE-to-Network 2 #0] 2] 75~
[161]  -RRCAITA % RRC A2 s Al Aaki= WIdt Aol @ AZL A A Wg/7-4 A
Alek A Bl 71 Al RRC A 2HE AAHEE 5= At
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[162] -RRC 914 A4 = RRC A4 A/ AaF= WA A] W&/ 14 A<} ghA &
do] 54 H-& Aglstr] flsl $19 L2 U2N 2ol 78 47 A& 18
Bl o g2 H 7]& RRC AAE wo] gkl o 7 AJAL-ES 4= 9t} WA %] A E/TF

/\égzﬁ 49]51/\014_

[163] T 142 L2 U2U Hd| o] (UE-to-UE Relay) 9] A ESE ¢ A5 A3H7] 9
g s olt}.
[164] L2 U2U g ©] (UE-to-UE Relay)] A E& Zd91 A x}= 81719 % 63} o]

A
geod 5 9l

[165] 3t6]

1. The L2 U2U Remote UE, L2 U2U Relay UE, and peer L2 U2U Remote UE perfo
rm discovery procedure or integrated discovery procedure.

2a. The L2 U2U Remote UE establishes/modifies a PC5-RRC connection with the s
elected L2 U2U Relay UE (i.e., as specified in TS 23.304 [48]).

2b. The L2 U2U Relay UE establishes/modifies a PC5-RRC connection with the pe
er L2 U2U Remote UE (i.e., as specified in TS 23.304 [48]).

3. The L2 U2U Relay UE allocates two local IDs and the two local IDs are delivere
d via RRCReconfigurationSidelink message to each of the L2 U2U Remote UEs: on
e local ID to identify the L2 U2U Remote UE, the other local ID to identify the peer
L2 U2U Remote UE. When the local IDs are delivered, an L2 ID of the peer L2 U2
U Remote UE is also delivered to the U2U Remote UE for making the association b
etween the local ID and the L2 ID of the peer U2U Remote UE.

4. The L2 U2U Remote UE establishes end-to-end PC5-RRC connection with the p
eer L2 U2U Remote UE via the L2 U2U Relay UE. For the end-to-end connection e
stablishment, fixed indexes (i.e., 0/1/2/3) are defined for end-to-end SL-SRB 0/1/2/
3 respectively, and specified PC5 Relay RLC Channel configuration is used on each
hop. The sidelink UE capability is exchanged between the L2 U2U Remote UEs vi
a PC5-RRC (e.g., SL-SRB3) message.

5. The L2 U2U Remote UE sends to the L2 U2U Relay UE all the QoS profiles for
the end-to-end QoS flows via PC5-RRC message.

6. The L2 U2U Relay UE performs QoS split only for PDB.

NOTE: It is up to L2 U2U Relay UE implementation on how to split PDB.

7. The L2 U2U Relay UE sends the split QoS value (i.e., PDB) via PC5-RRC mess
age to the L2 U2U Remote UE.

8. The L2 U2U Remote UE or the serving gNB of the L2 U2U Remote UE derives t

he PDCP and SDAP configuration for end-to-end SL-DRB. The L2 U2U Remote U
E provides the portion of the configuration related to reception to the peer L2 U2U

Remote UE using end-to-end RRCReconfigurationSidelink messages. The end-to-e
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nd bearer IDs for SL-SRB and SL-DRB are used as input for the L2 U2U Relay cip
hering and integrity protection at SL PDCP.
9a. The L2 U2U Remote UE or the serving gNB of the L2 U2U Remote UE derive
s the first hop configuration (e.g. PC5 Relay RLC Channel configuration) for SL-D
RB, The L2 U2U Remote UE provides the L2 U2U Relay UE with the configuratio
n related to receiving on the first hop (i.e., Rx by the relay UE), using per-hop RRC
ReconfigurationSidelink message.
9b. The L2 U2U Relay UE or the serving gNB of the L2 U2U Relay UE derives th
e second hop configuration (e.g. PC5 Relay RLC Channel configuration) for each S
L-DRB. The Relay UE provides the peer L2 U2U Remote UE with the configuratio
n related to receiving on the second hop (i.e., RX by the peer remote UE), using pe
r-hop RRCReconfigurationSidelink message.
10. The L2 U2U Remote UE and the peer L2 U2U Remote UE transmit or receive
data via L2 U2U Relay UE
[166]  ©]7]A, U2U 2] ®.E UESt U2U o] UE (1] PC5 9178 = 23] 142
Ist-& 1A% Qo 4= 9lar, U2U Delo] UES ¥ o] U2U 2] X.E UE (*£3=, B
A 2] B E UE) 1+l PC5 914 HEi= A5 A2 2nd-F A2 =Z Aol 5= v
[167]  olstel iz, vl ] 8t glo] U2U Welo] ME)& etz Wy s v
R
[168] =15 % &= 16> o] v =78 g glo] U2U #Hd| o] 41 (UE-to-UE Relay
Selection)3}+= 4 X}—E‘ A& 7] 98k o]t}
[169] 2] Al vaE] 9 (TR 23.752 6.8 )& Z238HH, A2 (source UE)7} EF
(target) UES} S-41& 92 49, WA 422 UE= Bl UE G R7F 3 24 =
Al 2 % (Direct Communication Request) 5=+= 2 7d (Solicitation) M| A| A & 71 &3}
o] B}Zl UEE 2t o ¢ il A %3 ¢ dth &2 UEZF BFL UE] A4 =23
gl 735, &2 UET B2 UEel =493h7] 98k u20 Edl ol & B4 (discovery)
& N 2 Qo B3, B UES 4 (discovery) 371 918 Pelo] & Ee] A
3t 5 15 Y ) (f the source UE cannot reach the target UE directly, it will try to
discover a UE-to-UE relay to reach the target UE which may also trigger the relay to
discover the target UE). A~2~ UE 37| 2] 7 714] tQb&9 ] 71\tsto] €17 UES]
AAaE= U2 Hdolo AA/MES B 7 4=

dE =

[170] -tk 1: U2U Heo] B4 (discovery)/éjﬂi% 4 7HiE Ha A AXKTS
23.2879] clause 6.3.3 ) o] B3+ 4 A

[171] -tiqk2: U2U g o] ¥ (dlscovery)/*ﬂﬂ% 29 B A B4 42} (Model B
direct discovery procedure)®l] & 32 = 3l

(1720 Bl WelolE ALe e A ol 8 tehivl e 4 B4 &
9 iz 0 WA Aol Al2g BTk bR S gluh Y] AR e A
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+ Relay_indication® A 2| = 4= It} (42 22) UE7F A4 S41 27 (Direct
Communication Request) ®= 2 “J(Solicitation) H|A| X & H 2 =7 = E 5}
= 49,7871 8 WA A= 02U "ol & AR I = A of Foll gt
Relay_indicationE ¥ &3 4 it} ¢, He] 2~ 179] 7 9-9l Relay_indication2]
ol dd Fo= gy = sl e g 7hYE = 9l

[173] U2U # &l o] 7} 471 Relay_indication©| 2 ¥ /‘}7] Q7 WA R & FA1E A
T, 771 20 Hol= 7] 8 MAIA & A H A AR E 2ZS 5
(&, MIANAE 88k FA A HEEANZE) o7, &7 U20 Helol=
Relay Service Code”} $15= 7 -l Application ID, authorization policy (ol: 574
ProSe 4] 8] 2=¢]] t}] ¢} Relay), Relay 2] & ] E 2= -3}, Source UE2} Relay UE F
o H-A e o= ekl ] S MAI A o Y oA RE AT 5 3

[174] T, oo 20U EElol &0l A7l B UEC dstr] 8l A2 o A
U (A1 73-5), B4 UE7} &222 UERFE A7) 83 WAAE A 408 5%
U= AT A2 AT7FEAT 57 At o] A5, AV] B UE= 471 ?ﬂ 745
E= A7) A2 S Tl A o] = skt o] 9ol ek S o 5 e 5 3l
o}k of| A, A7) BF UEE A1 & 7+, local policy (ol Z1tl], UE-UE @0l 2] &
24%) -8, 2 elo] A8l 2 T (ellol AHI 2 LTI G A 9) DELE £
A QA (oA, G A FAE ’\410}74‘/} A 54 UE-UE & d 0|7t A1-8)

off 71z38ke] A7) A1 A9 = 47 A2 A5 Foll A o = St A 9-of Ol gt
St oL s Aes 5= 9l

[175] TE, 7] 22 UEE U459 D20 Hdlo] 23 7] @& v A Ao o 3k
SHS A 5 9la, A7 B UEL 2B 2134 A7) &3 wA]#]of o &t
SHS FAIE 5 Uk o] A, A7) A2 UEE Als 5 i 92 A
s A BAS A3 ALY U5 54 UE-UE Edl o] 7F AF8oll 7] 28k 521
AR AR AR EE Y A2)E A9 59

[176]  FAA SR, sk geh 12 179 5 159 7|53 vlef o] 39 4= 9l

[177] [357]

6.8.2 Procedures

6.8.2.1 UE-to-UE relay discovery and selection is integrated into the unicast link es
tablishment procedure (Alternative 1)

Fig 14 illustrates the procedure of the proposed method.

0. UEs are authorized to use the service provided by the UE-to-UE relays. UE-to-U
E relays are authorized to provide service of relaying traffic among UEs. The autho
rization and the parameter provisioning can use solutions for KI#8, e.g. Sol#36. Th
e authorization can be done when UEs/relays are registered to the network. Security
related parameters may be provisioned so that a UE and a relay can verify the auth

orization with each other if needed.
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1. UE-1 wants to establish unicast communication with UE-2 and the communicatio
n can be either through direct link with UE-2 or via a UE-to-UE relay. Then UE-1 br
oadcasts Direct Communication Request with relay_indication enabled. The messag
e will be received by relay-1, relay-2. The message may also be received by UE-2 if
it is in the proximity of UE-1. UE-1 includes source UE info, target UE info, Appli
cation ID, as well as Relay Service Code if there is any. If UE-1 does not want relay
to be involved in the communication, then it will made relay_indication disabled.
NOTE 1: The data type of relay_indication can be determined in Stage 3. Details of
Direct Communication Request/Accept messages will be determined in stage 3.

2. Relay-1 and relay-2 decide to participate in the procedure. They broadcast a new
Direct Communication Request message in their proximity without relay_indication
enabled. If a relay receives this message, it will just drop it. When a relay broadcast
s the Direct Communication Request message, it includes source UE info, target UE
info and Relay UE info (e.g. Relay UE ID) in the message and use Relay's L2 addre
ss as the source Layer-2 ID. The Relay maintains association between the source UE
information (e.g. source UE L2 ID) and the new Direct Communication Request.

3. UE-2 receives the Direct Communication Requests from relay-1 and relay-2. UE-
2 may also receive Direct Communication Request message directly from the UE-1
if the UE-2 is in the communication range of UE-1.

4. UE-2 chooses relay-1 and replies with Direct Communication Accept message. |
{ UE-2 directly receives the Direct Communication Request from UE-1, it may cho
ose to setup a direct communication link by sending the Direct Communication Ac
cept message directly to UE-1. After receiving Direct Communication Accept, a U
E-to-UE relay retrieves the source UE information stored in step 2 and sends the D
irect Communication Accept message to the source UE with its Relay UE info add
ed in the message.

After step 4, UE-1 and UE-2 have respectively setup the PCS5 links with the chosen
UE-to-UE relay.

NOTE 2: The security establishment between the UE] and Relay-1, and between R
elay-1 and UE-2 are performed before the Relay-1 and UE-2 send Direct Communi
cation Accept message. Details of the authentication/ security establishment proced
ure are determined by SA WG3. The security establishment procedure can be skipp
ed if there already exists a PC5 link between the source (or target) UE and the relay
which can be used for relaying the traffic.

5. UE-1 receives the Direct Communication Accept message from relay-1. UE-1 ch

ooses path according to e.g. policies (e.g. always choose direct path if it is possible)

, signal strength, etc. If UE-1 receives Direct Communication Accept / Response me
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ssage request accept directly from UE-2, it may choose to setup a direct PCS5 L2 link
with UE-2 as described in clause 6.3.3 of TS 23.287 [5], then step 6 is skipped.
6a. For the L3 UE-to-UE Relay case, UE-1 and UE-2 finish setting up the commun
ication link via the chosen UE-to-UE relay. The link setup information may vary de
pending on the type of relay, e.g. L2 or L3 relaying. Then UE-1 and UE-2 can com
municate via the relay. Regarding IP address allocation for the source/remote UE, th
e addresses can be either assigned by the relay or by the UE itself (e.g. link-local IP
address) as defined in clause 6.3.3 of TS 23.287 [5].
6b. For the Layer 2 UE-to-UE Relay case, the source and target UE can setup an end
-to-end PCS link via the relay. UE-1 sends a unicast E2E Direct Communication Re
quest message to UE-2 via the Relay-1, and UE-2 responds with a unicast E2E Dire
ct Communication Accept message to UE-1 via the Relay-1. Relay-1 transfers the m
essages based on the identity information of UE-1/UE-2 in the Adaptation Layer.
NOTE 3: How Relay-1 can transfer the messages based on the identity information
of UE-1/UE-2 in the Adaptation Layer requires cooperation with RAN2 during th
e normative phase.
NOTE 4: In order to make a relay or path selection, the source UE can setup a tim
er after sending out the Direct Communication Request for collecting the correspon
ding response messages before making a decision. Similarly, the target UE can als
o setup a timer after receiving the first copy of the Direct Communication Request
/ message for collecting multiple copies of the message from different paths befor
e making a decision.
NOTE 5: In the first time when a UE receives a message from a UE-to-UE relay, th
e UE needs to verify if the relay is authorized be a UE-to-UE relay. Similarly, the U
E-to-UE relay may also need to verify if the UE is authorized to use the relay servic
e. The verification details and the how to secure the communication between two U
Es through a UE-to-UE relay is to be defined by SA WG3.
[178] =3 ok B8 2 & 1690 7% ve} o] =3d 5= i)
[179] 3t8]

6.8.2.2 UE-to-UE relay discovery and selection is integrated into Model B direct di
scovery procedure (Alternative 2)

Depicted in Fig 15 is the procedure for UE-UE Relay discovery Model B, and the
discovery/selection procedure is separated from hop by hop and end-to-end link e
stablishment.

1. UE-1 broadcasts discovery solicitation message carrying UE-1 info, target UE in
fo (UE-2), Application ID, Relay Service Code if any, the UE-1 can also indicate r

elay_indication enabled.
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2. On reception of discovery solicitation, the candidate Relay UE-R broadcasts disc

overy solicitation carrying UE-1 info, UE-R info, Target UE info. The Relay UE-R

uses Relay's L2 address as the source Layer-2 ID.

3. The target UE-2 responds the discovery message. If the UE-2 receives discovery

solicitation message in step 1, then UE-2 responds discovery response in step 3b w

ith UE-1 info, UE-2 info. If not and UE-2 receives discovery solicitation in step 2,

then UE-2 responds discovery response message in step 3a with UE-1 info, UE-R

info, UE-2 info.

4. On reception of discovery response in step 3a, UE-R sends discovery response w

ith UE-1 info, UE-R info, UE-2 info. If more than one candidate Relay UEs respon

ding discovery response message, UE-1 can select one Relay UE based on e.g. imp

lementation or link qualification.

5. The source and target UE may need to setup PC5 links with the relay before co

mmunicating with each other. Step 5a can be skipped if there already exists a PC5

link between the UE-1 and UE-R which can be used for relaying. Step S5b can be s

kipped if there already exists a PCS5 link between the UE-2 and UE-R which can b

e used for relaying.

6a. Same as step 6a described in clause 6.8.2.1.

6b. For the Layer-2 UE-to-UE Relay, the E2E unicast Direct Communication Reque

st message is sent from UE] to the selected Relay via the per-hop link (established 1

n steps Sa) and the Adaptation layer info identifying the peer UE (UE3) as the destin

ation. The UE-to-UE Relay transfers the E2E messages based on the identity inform

ation of peer UE in the Adaptation Layer. The initiator (UE1) knows the Adaptation

layer info identifying the peer UE (UE3) after a discovery procedure. UE3 responds

with E2E unicast Direct Communication Accept message in the same way.

NOTE 1: For the Layer 2 UE-to-UE Relay case, whether step5b is performed before

step 6b or triggered during step 6b will be decided at normative phase.

NOTE 2: How Relay-1 can transfer the messages based on the identity information

of UE-1/UE-2 in the Adaptation Layer requires cooperation with RAN2 during th

e normative phase.

6.8.3 Impacts on services, entities and interfaces

UE impacts to support new Relay related functions.

[180] =172 L2020 "ol & A% Bl 22 e 3 ~Eg Jhefst

[181] = 17(2)= L2020 Helo] & AT AREA HH L2 B2 &

17(b)= L2 V20 Aol & gt Alo] i 2R e F ~Eg S AGT v £ 9
5 o

iy
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[182] [3£9]

5.5 Layer-2 Relay

5.5.1 Architecture and Protocol Stack

For L2 UE-to-UE Relay architecture, the protocol stacks are similar to L2 UE-to-Ne

twork Relay other than the fact that the termination points are two Remote UEs. Th

e protocol stacks for the user plane and control plane of L2 UE-to-UE Relay archite

cture are described in Figure 5.5.1-1 and Figure 5.5.1-2.

An adaptation layer is supported over the second PCS5 link (i.e. the PC5 link betwee

n Relay UE and Destination UE) for L2 UE-to-UE Relay. For L2 UE-to-UE Relay, t

he adaptation layer is put over RLC sublayer for both CP and UP over the second P

C5 link. The sidelink SDAP/PDCP and RRC are terminated between two Remote U

Es, while RLC, MAC and PHY are terminated in each PC5 link.

For the first hop of L2 UE-to-UE Relay,

- The N:1 mapping is supported by first hop PC5 adaptation layer between Remote

UE SL Radio Bearers and first hop PC5 RLC channels for relaying.

- The adaptation layer over first PC5 hop between Source Remote UE and Relay UE

supports to identify traffic destined to different Destination Remote UEs.

For the second hop of L2 UE-to-UE Relay,

- The second hop PC5 adaptation layer can be used to support bearer mapping betw

een the ingress RLC channels over first PCS hop and egress RLC channels over se

cond PCS5 hop at Relay UE.

- PC5 Adaptation layer supports the N:1 bearer mapping between multiple ingress P

C5 RLC channels over first PCS hop and one egress PC5 RLC channel over second

PCS5 hop and supports the Remote UE identification function.

For L2 UE-to-UE Relay,

- The identity information of Remote UE end-to-end Radio Bearer is included in th

e adaptation layer in first and second PC5 hop.

- In addition, the identity information of Source Remote UE and/or the identity info

rmation of Destination Remote UE are candidate information to be included in the a

daptation layer, which are to be decided in WI phase.

[183] o, Adlo] Bals kel 2 el s RO A R R B EAe
.o AlvE] 2 (3GPP TS 23.304)0 A Xl A= 3% 109} 2o 4 o] 5

: E‘*‘ Bi= ¥ 113} o] Aejstar gl

[184] 3£ 10]

T

This procedure is applied for open and restricted 5G ProSe Direct Discovery when t
he ProSe enabled UE is served by NG-RAN.

1. Service authorisation for 5G ProSe Direct Discovery services is performed
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If the UE is authorised to announce:

2a. When the UE is triggered to announce, then it sends a discovery request for ann
ouncing to the 5G DDNMF in HPLMN. In addition, for restricted 5G ProSe Direct
Discovery, the 5G DDNMF further interacts with the ProSe Application server for
the authorization of the discovery request.

3a. If the request is successful and is provided with ProSe Application Code/ProSe R
estricted Code, it starts announcing on PCS5 interface.

For ProSe restricted discovery and UE requests "on demand” announcing, ProSe Re
stricted Code may be provided to UE after this procedure. In this case, UE waits for
the ProSe Restricted Code allocation and starts to announce the ProSe Restricted C
ode on PCS5 after receiving it in Announcing Alert procedure.

NOTE 1: More details on the Access Stratum protocol of this step are provided 1
n RAN specifications.

If the UE is authorised to monitor:

2b. When the UE is triggered to monitor, it sends a discovery request for monitorin
g to the 5G DDNMF. In addition, for restricted 5G ProSe Direct Discovery, the 5G
DDNMF further interacts with the ProSe Application server for the authorization o
{ the discovery request.

3b. If the request is successful and the UE is provided with a Discovery Filter cons
isting of ProSe Application Code(s)/ProSe Restricted Code(s) and/or ProSe Applica
tion Mask(s), it starts monitoring for these ProSe Application Codes/ProSe Restrict
ed Codes on the PCS interface.

NOTE 2: More details on the Access Stratum protocol of this step are provided 1
n RAN specifications.

4b. When the UE detects that one or more ProSe Application Code(s)/ProSe Restric
ted Code(s) that match the filter, it reports the ProSe Application Code(s)/ProSe Re
stricted Code(s) to the 5G DDNMF.

Non-roaming direct discovery procedures cover the case where both the "announcin
g UE" and "monitoring UE" are served by their respective HPLMN. Roaming direc

t discovery procedures cover the other cases

[185] 3 11]

This procedure is applied for restricted 5SG ProSe Direct Discovery when the ProSe
enabled UE is served by NG-RAN.

1. Service authorisation for 5G ProSe Direct Discovery services is performed.

If the UE is authorised to perform restricted 5G ProSe Direct Discovery, Model B, a

s a Discoveree UE, the following steps take place:
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[186]

[187]

2a. When the UE is triggered to perform restricted 5G ProSe Direct Discovery, Mod

el B, it sends a discovery request to the 5G DDNMEF in the HPLMN to obtain a Pro

Se Response Code. The 5G DDNMEF further interacts with ProSe Application Serve

r for the authorization of the discovery request.

3a. If the request is successful and the UE is provided with a ProSe Response Code
and an associated Discovery Query Filter(s), then the UE starts monitoring for the
ProSe Query Code on PCS interface.

4a. If a received ProSe Query Code matches any of the Discovery Query Filter(s), th

e UE announces the associated ProSe Response Code on the PCS interface.

NOTE 1: More details on the Access Stratum protocol of this step are provided
in RAN specifications.

If the UE is authorised to perform restricted 5G ProSe Direct Discovery, Model B, a
s a Discoverer UE, the following steps take place:

2b. When the UE is triggered to perform restricted 5G ProSe Direct Discovery, Mo
del B, it sends a discovery request to the 5G DDNMEF in the HPLMN for a ProSe Q
uery Code. The SG DDNMF further interacts with ProSe Application Server for the
authorization of the discovery request.

3b. If the request is successful and the UE is provided with a ProSe Query Code and t
he Discovery Response Filter(s) consisting of ProSe Response Code(s) and ProSe A
pplication Mask(s), the UE announces the ProSe Query Code on the PC5 interface.
4b. The UE starts to monitor on PCS5 interface for any ProSe Response Code(s) that
might match the Discovery Response Filter(s).

NOTE 2: More details on the Access Stratum protocol of this step are provided
in RAN specifications.

Sb. When the UE detects a match for one or more ProSe Response Code(s), it repor
ts the ProSe Response Code to the 5G DDNMF.

Non-roaming direct discovery procedures cover the case where both the Discoveree
UE and Discoverer UE are served by their respective HPLMN. Roaming direct dis

covery procedures cover the other cases.
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[238]

[239]

[240]

[241]

248 Az, T4 7]17](100, 2000 X 239 A1 7] 1(100 200)°l o5&}

Ij
, T} 3t Q 4 (element), A -(component), -7 /5-(unit), X/%E = 25 (module) =

U:] JEE=

TAE g Ak ol E 5o, 741 7171(100, 200)= SA1F(110), Al o1 4#(120), ¥ 5
23 (130) 2 F7F 4214005 £3Fs = Qlv) BAR = B4 3 2(112) 2 S
A71E 114 E 8T 7 At d & 50, T4 32 (112)+= &= 249] L} o] 4
o] 3 2 A4(102,202) 2/ 3L} o] Ako] W W e](104,204) 2 £3+3F 5= 91t} 4
£ 5o, F7A7I(E) 114+ 5 239 sh o] 9] $74171(106,206) 2/ = of

L} 1”4 QFHENL(108,208)2 Z &3 5= AT Ao F(120)+= A1 F(110), W =&
T(130) E F7F 8.4(140)9F A7 A o2 A ¥ 70 7] 719 At F2H& A
o] 3}, o & Eo], Ao} (120)F= w23 (130)0) A AH 2 e/
A Hof 7|Hkste] 1 71719 A7 A7 A A F A4S Aol 4= ATk 8, Ao
(1200 W22 130)0) A AR E ZA2(110)S =8 £, e =
A 7I7HE TR e ol 25 Fal AEstAA v, TAF110)E F3l & F
(e, &+ & Z41 71 l)ETH T A o] 28 T3l FAE JHE R
130yl A2 4 3

F7F 84(140)= 54 7] 719] E5rol whel gkt Al FAE 4 AT o E =
o, F7F 8.4(140)7 9] Fru/miE 2], 959 W/0 unit), 757 2 AFE T
T Ao s x5 = Qi) o] & A gty = A& o} YA gE, A V7=
B-(5 22, 100a), AFF(S 22, 100b—1, 100b-2), XR 71 7](% 22, 100c), 3ol 7] 71(&
22, 100d), 7FA (% 22, 100e), IoT 7] 71(% 22, 100f), Tl A1 & vr&-& vk &5 73
A, P AR, MTC A, o] & x|, |E| A AR (EE a5 A, Bt
A, 71537 A, AL A B/7]1 71 (5 22, 400), 7] A (5 22, 200), Y EY A =
= o FuE FdE o Uk 7 717 ARE-ell/A Bl o)) whef o] F 7hs st
AV 1A = XL/\oﬂ}\ﬂ /\}3.51 2= 9]

%2400 4 5 717](100, 200) W2 E} bt @ & AR Yl /EE BE
& AATE A AH o] 25 Al A AAHAY Ao A
= & FALRE 1dE 5 Tk ol & =0, A 7171100, 200)LHoﬂA1 Al o] -

-{m r&

Il

i

O
\1
X
of
2
24
=
Pk
>

-

(120)8} 52110y FA.0 2 QA5 401 2-(120)8} A1 55 (el 130, 140)
S BAV10F 5 FH R AAF 5 Qe Lok, A 7171(100, 200)
of 7 22, -, FIT S

Z ot ol e e AE T 29 4 3

th d & Eof, Al F(120)= st o] ] ZEAA HIFo = FAE 5 QU o
5 50, Ao H-(120)= B4 Ao ZZAM|A, of ] Al o] A 3= 2 M| A (Application
processor), ECU(Electronic Control Unit), L2 ¥ A 2] X 2 M| A, W 2.2 Alo] 2 2
AA el Jre® FA4E = Ak o2 o &, ¥ 28] 4(130)= RAM(Random
Access Memory), DRAM(Dynamic RAM), ROM(Read Only Memory), = 2 A ] 5.
2] (flash memory), 3] 24 v 2.2](volatile memory), B]-3] 4] v 2] (non-volatile
memory) X/ o] 59 202 FAE = T

2 itgo] ALEHE A EE AE T3 XEF o
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[242] 525+ & dWel A E¥ = A B A T3 ARSI A ST AbRE i
A& F3Y Ak o)l F 8 25 A 73}, 7521 H] 3 A (Aerial Vehicle, AV),
At oz ped 5 ok

[243]

[244]

[245]

5255 s, Ak i AE 523 2FRFH(100)S QFEIUHF(108), FA1
(110), A 0] 3F-(120), T-F3H-(140a), AL F3F35(140b), A A F(140c) L A& F3P 7
(140d)E E 33 4= Sl v} QFEILF(108)3= B4 7-(110)9] AF-7 7404 4= 9l
B3 110/130/140a~140d3= Z+2} &= 24.9] £ 110/130/1400]) o) -2-&Hc}

FAF(110)= B A, 71 A 5(e.g. 714 =7, =W 71 A 55 (Road Side unit) 5°),
AME o o 771EH A S, HolH, Al A& 5)E S5 7 Atk Al
Oi%(lzo)f Ak 3= A 3 2HEH100)9] L 2ES Alolstel g F4

T3 sk 4= v}, Al o] H-(120):= ECU(Electronic Control Unit)S ¥ 8+ = 2]

& (140a)= 2HF iz AHE 553 2HEF(100)2 Aol A 3 skA 2 5= 3
?%%ﬂr( 40a)+= A7, B2 H, 29 EFQL, vb, Beo) A, 28 A & E
T8 zF=F00)el Al A

EEHU?‘J—@—EMI

% 4 ok AN FHR(1400) = A% E= A A2 %
s, /5 A B2 E ] oS 38 5 Atk AlA R (1400) = A A
R I - /\}“9“?(} AR 58 A& 5 At A (140c)+= IMU(inertial

measurement unit) AA, =& A4, & Al A (wheel sensor), S5 A4, HAF AlA,

=5 7+2] A A, 8" Al A (heading sensor), 3£ 2.5 (position module), 2F #
[F2LALA, e 2] AA, AR ALA, Brolo] AlA, 2B o] F AlA, 25 Al 7\1, =
A, Zem A, 2 A AL TAH AN B2 TR
(140d)+= T8 52 A& A8k 7] &=, o e B A% =
& AFo R 2= Ve, el ARE we Ao R ‘erg sk 7%=,

17 AAEH Aps o w2 ArE dASt FAsteE Ve & THE 9

-~
P

i

Y l—rl-{
il

oo
N

110)= 9% AW 2 HE 2% do|E, E AR dolg &

RS TR (140d)= E 59 ol HE 7]@_} 2 28 =8 AR
S AT 5= ok Al (120 =gkl &

FF(100)°] AH8 =8 425 wPE‘r ol F

|, S5 bek 24, AR 3 EFo BA15(1 O)T_T AP T
dE tlolHE H]/Tﬂ;qoiﬁgo]»ll] =W zjero Ry =

15 5 7 vk T3, A8 53 =50l A (1400)=

dHE & 53 7 At AF TP F(140d) = M E & 54

& Ao =l ElE 7AANT 5 vk T

HF(110)= 2 A, A8 3 A2, 2dtold £/l soll #E AR E 9 A
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[246]

[247]

[248]

oA7IA, 2 A o FA ZI7I(XXX, YYY)ol A @ s = A B4l Ve

LTE, NR % 6G¥- 7} ol g} A " e F41-8 $]3 Narrowband Internet of Things &
X313t 4=t} o]y, o & £ 9] NB-IoT 7] %2 LPWAN(Low Power Wide Area
Network) 7]34 A Y 4= 31, LTE Cat NB1 2/%-+= LTE Cat NB2 5 & 4
o= TEH g o, ad g o) g E = A ofyrh FUHA 0 R =
HMW o E A A 7 7(XXX, YYY)ol A A= FA A 4

2 LTE-M 7| =& 7o 2 5418 53 sh 5= qlvt. ojf, & o] &, LTE-M 7| =2
LPWAN 7|=2] d# Y 4= 2131, eMTC(enhanced Machine Type Communication)
s UFEd Eow B 5 Ut o] & 501, LTE-M 7|42 1) LTE CAT 0,
2) LTE Cat M1, 3) LTE Cat M2, 4) LTE non—BL(non—Bandw1dth Limited), 5) LTE-
MTC, 6) LTE Machine Type Communication, 2/%5= 7) LTEM 5 ¢ T} %38+ -4
ol o sz FRE 5 Qlom 44 B e] HEE = AE ot
ZhA o m Al e, B Al el #4717 (XXX, YY)l A TR
T B 7] AAE A8 188 x| 18] (ZigBee), & F 5 2~(Bluetooth) 2
o Z A7 (Low Power Wide Area Network, LPWAN) <= 2 o] &2 o] - 3}
=9l U:] Alarsk WA o] shA E = AL oYt A o 2 ZigBee 7]
< IEEE 802.15.4 5 &] 0t 438 A2 7|Hh o 2 & 9/A-9t9] Y A" F4ldl]

PAN(personal area networks)e Ao = glom, kst Wy oz B2 4
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[249]

[250]

[251]

[252]

Equipment), MS(Mobile Station), MSS(Mobile Subscriber Station) 52| 8] 2 th A

A
= 4l

Pogo] w2 A= tgd i, o E 5ol st= o], H 9l ol (firmware),
A EO L= A5 A Sl A&l A g k. stglofoll o gt
o] 49, Bk o] o AA]e) = 3} 2= 1 0] /d2] ASICs(application specific
integrated circuits), DSPs(digital signal processors), DSPDs(digital signal processing
devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
TZAAN, FESY, npo] AR ZEZY, nlo| AR TZAA ol & e

B S A7 ZEAM U iz 2l 9135
71 ZRAAM Ll OlE & Tkt 2
g o] 572 BlofubAl Sz W flell A

3tE = 9l o2 Aol Al AP Ehet. ub kA, A o] A e A2 B o
A AekA o7 A E o] A= ol U a1 oA A el Ao R s18] ¥ oo dlr} B ok
Hol W= dEE grade] & e o AA ] ofof sfar, ¥ uk o

SR E ] el o] BE WA 2wyl elo] £3Ho.
A ol §7H5 A
g4 s} e Bl o] AN FEE S T o] TEA A 20 4 5%

% 9lek.
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T4

[ 1] A A z=dlo M A1 Heo] whde] HEl & 7|k Helo] & 5233}
ol

I

o
AL A BYE AL F DAL AT ALY ARE AP
B S A15HE ©);

47 AL 4 A el | Zskel Az el wkat 4R A2 F 9AL

9AsHE A2 4 ARE 7] A2 Delo] wiel A A%k @S ¥
#sta,

471 AL A Rz 7] ME F 7 Lol ¢ $1E ede (end-to-end)
ol

ol 2] o] 41, L A1 RLC (Radio Link Control) 2 d 2} A}7] e2e W o] 2]
Lol i AW E Felsli=, uhE.
[2-r&2] Aol lojA,
271 A1 F#o]l ¢S A7) A1 RLC A E 3} A7 e2e Hlo] 2] 7+e] v
A
[e]

N

;

A Bl 7] Zx8he] A7) A2 o] vz} 4] A1 Hd o] vt Aol 2] A
2RLC A& A AAst= AS EA 2 3=, U,

g8 3] A&l AAelA,
G711 A2 A4 AR = 7] A2 RLC AL A7) e2e Wlofe] ko] vj=sg A
H, WAV AILRLC A E 3 A7 A2RLC g 1he] vijsd AR5 v £

[% T3} 4] A28kel] o] A,
[7d -3} 5) A 18}l Qhof A,

S
= 5 o® s, .
%473 6] A
471 A2 RLC AE & 7] e2e Hlof 2l o] A E2HID)E Vo= A H
= 7 o & sz, Uy

-, O

812 7] A1gkel 3l A,

[7d 73 8] A7l 9o A,
| RRCReconfiguration I A A= & 7h&E tet AR E ] ¥3sF=

oy
N

4% 9] A1gkel 3l A,
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71 FE F 7R Hloli= YR E ¢ Y EL A 1o HolH E F
A15E7] 91 8F U2N (User equipment to Network) 2 d o] ¢l A& £ 0 2 3}
=, WL

873 10] A1l olA,
71 bE F 7IRE Hloli= Ax g B E gty B g R E v 11
o] & $-42213}7] 9138 U2U (User equipment to User equipment) & 2 ©]
A& EH o= sz, W

(711 Argel 7148 4y s sy A3 22098 7|53 AFEHE el
T = 715 v AL

(A 12] FA FA A=A HE F ket HElo] & sk Al "ol &
ol Qlof A,

RF(Radio Frequency) %41 7]; &
AF7] RE &=417] 9 42
371 T2 A M= 7] RE

[¢) 1l
03_75% sk A1 A8 GEE AL AR ZHY gAlskar, 7] Al A
4 Rl 7] Zste] A2 Helo] ¢t JAE A2 F AAE A= A

AR ARE AV A2 Helo] ol A A Esh,

F71 Al A7 AR 7] AE F 7HE H o] 9 3 E e2e (end-to-end)
ol e o] A X, 2 A1 RLC (Radio Link Control) } 7] e2e H o] &

1ke] ”H“’J AR E Eeal=, Al o] i,

978 131 A28l oA,

71 E A A= 7] AT RLC 2 g 2 /7] e2e wlof 2] 1He] vsg A Hoof

Zsto] 47 A2 o] g ate] A2 RLC A Y-S A5 AAs= A&

o2 sk, Al o] T

478 141 A3l ofA,

71 A2 44 ARE 7] A2RLC AE T} 7] e2e wlol ] He] wilsd A

o* r>

2
i
£
o>

&71 A1 RLC A d 3 471 A2 RLC A d kel vl =g G BE 253}
S AS 5o E sk, Al Hilo] dE
g7 151 FAl B AlLwel A FE F VIREe ol & sk Al el |
WS AlofstE ZEAN Aol JloiA,
Aol & st e] ZEAA; Y
g71 Ao she] ZRAM AdH i YHEolEs A sk Aol=
shite] Mo 8 23k, A7) R 52 AV Aok el ZaA
Aol ol A3 5= A VMo R 4T

AR o AAdE A F AAe sk AL A ARE AL A 2R
B =Alskar, A7) Al A28 Bl 7] xske] Al2 Felo] whdat A
A2 F e dAgst= A2 AR AEE V] A2 o] gl Al M

st/ s,
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371 Al A A= 7] HE F 718E e o] ¢ w3 ¥ e2e (end-to-end)
Hojel o]l A H, 2 A1 RLC (Radio Link Control) 29 I} 4}7] e2e W o] &
ko] wsg JEE EFhebE, ZRA AL
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[5=4]

1 Z22 (10 ms)

StZ-Z2)| (Sms) StZ-Z2{|Q) (Sms)

REETDTIN REETITIVY PUIEEETTIEY S REEEITTE
(1Tms) (Tms) (Tms) (Tms)

MEZHU (T4 = Tms)

v

A

15kHz £2(1448)
) Tms >
30kHz 20014 48) 221
h 500us ~
60kHz (14 )\|%) . 1 FEir. 2 X 3
250us
okHz| EXO0 | 221|422 273|254 | 275|226 |27
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[5=9]

BS (e.g. eNB or gNB)

g Ly
[5=10]
Frequency
A
Unit Unit Unit Unit
#Ng-1) #HNE-1) #HNe*Ny-1) #Ng-1)
Unit Unit Unit Unit
Unit Unit
#Np #(N*NT-Np)
Time
D2D signal transmission D2D signal transmission

from a UE allocated with unit #0 from a UE allocated with unit #0
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start

PRB N3 4

Size
PRB 1 W, 2
PRB 0
PRE N2 4

Size
PRB 1 3P, 1
PRB0
PRB N/ 4

Size
PRB 1 3P, 0
PRB0 v
CRB 0

Freq.

T—>Time

BWP, 0

start
BWP, 1

PCT/KR2024/009283

start
N BWP. 2

.y ¥y v

J|Z 42 2594 PRB O (Point A

Bandwidth
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[2=12]
1A% Ao Al2Hg Anog A 25
AE 2423
( 51210 51210
S1200 oSS A PccH A
$1220 " | s1220
st P+
51230 7| s1230
-/ %
PO ] _ P ]
PUCCH/PUSCH
<_ —_— —_— —
T
1240
(a) (b)
[5=13]
2R E UE 20| UE gNB
S1300— Cl27H 2]
81301~ PC5 A &
8130\{ RRC Setug Request
\
51303
~ RR%Setup
51304~ Prepare PC5 and Uu RLC channel for SRB1
SBOEf\ RRC Setup 2=
\
§1306 Bol BT s
= :
81307 Hot Dt 2ig
\\ fal
\\
Sl3‘(18¥ RRC ;H*E“S
I
§1309 A
L RRC A2 2=
N
813‘10’\4 SRB2/DRBOJl C{$H Uu RLC A2 Sl PC5 EH|
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[5=14]
U2u u2u Peer U2U
Remote UE Relay UE Remote UE
| I |
1. Discovery
2a. PC5 Connection Establishment

2b. PC5 Connection Establishment

3. local ID assignment via 3. local ID assignment via
RRCReconfigurationSidel ink RRCReconf igurationSidel ink

4. End-to-End PC5 Connection Establishment

5. End-to-End QoS information

6. Split QoS
parameter

7. Split QoS information

8. End-to-End RRC Reconfiguration Sidelink

9a. RRC Reconfiguration Sidelink

9. RRC Reconfiguration Sidelink

10. Data transmission and recepjtion
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[=15]
UE-1 Relay-1 Relay-2 UE-2
I I I I
0. M|~ HB X 0. MHIA @Bt % 0. M|~ FBH 3 0. AfHI~ FBt
mejofg Tzuixy | | B0 Z20HY || mejog zauNy The|o|g T2H(K Y
1A% SN 2F
(20| XA} 210]0[5)
______________________ o
2. M7] Bxto 2. 871 2Ae
Hoiz 2% Hoi2 AW
35T S48
35 54 2%
4. O 425
Menstx| Z%
A< N
=ot g
N Vv
4 HE R4 42
A< N “
=0t 5
D v
4 XE EM 22t
‘/L ________________________________ N
20 32
e Vv
4. 7H BN 22}
-, — — — — — — - - ¥ - — - - - - - ———-—- - ] —_— - —- - ——— — — — ]
5. A28 g2 2F
L

. IP allocation and refrieval for L3 UE-to-UE Relay case

I |
6b. End-to-end PCS5 link establishment for L2 UE-to-UE Relay case




[

-
U

14/21

WO 2025/014156

16]

PCT/KR2024/009283

UE-1 UER UE-2
(22 UE) (Potential relay) (EFZ UE)
1. CjAHH 2| 8 F(solicitation)
(UE-1 info, Targe UE info (i.c. UE-2))
1. Cia 72| 2% (UE- info, Targe UE info (i.c. UE-2))
2. 0|27 0¥
(UE-1 info, UE-R info,
Targe UE info (i.e. UE-2))
3a. Clx7{H2] 8¢
(UE-1 info, UE-R info,
Targe UE info (i.e. UE-2))
3b. Cj2 72| & (UE-1 info, Targe UE info (i, UE-2))
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