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ATE1
A EA Al &E oA Ale] Az A el lelA,

471 A" AL Ao A E A ek Al 3
71 Al 7iwkstol AE A2 Aol AEE Y] VAFer AFdhs dAE xeke A SHSE =

A o] F A A AElo A TheFe x}#F 21 (vehicle-to-everything, ©]3F V2X) AH|AE A L35}
71§18l Mu]2= W 2 E(service-specific resource pool)s A3t An|A E 29 EF AH| A FFHo|

T3k 2] E(service-agnostic resource pool)o] &FEd W VoXE A5t LIE @ =& NR wo] 24
o
== 7!

T 3} % Hlug% o]% E A }\]/\Eﬂoﬂ %@.

everything, ©]3} V2X)& X Qd&te el A}

L

o2, 53] AEA NRAA AHH+= 2F FA4l(Vehicle-to-
|2 GHo o] AMrAQ #HAgs Eghsie),

—

4G B4 A 2" 223} o]
AH L= pre-5G B4l Al AH) Al
pre-5G EA1 A|2AEL 4G YEY A o]E (Beyond 4G Network) =4l A|~® = [TE A|~®E o]%F (Post LTE)
o] %o Ajxwlolgt BEojx|a Q. H2 ulolE AFES 437 98, 56 T4 A28 2T (mmave)
el (dlE 59, 607]7H60GHz) W13 Z-2)olAe] Fdo] nHE I Jrt. 2153 oo dute] H=2
&4 g3 92 Ay JAg AYE FUMA7I7] Y8, 56 B4l Al2=EdAE WEY (beamforming), Adl #lE T
= U=H(massive MIMO), HAAY tv}5<Y==(Full Dimensional MIMO: FD-MIMO), oj#le] <telvt(array
antenna), b =1 WA (analog beam-forming), ¥ TR <Felu (large scale antenna) 7]&E5°] =95
3 ok, E=E AlxEe] YEYT JAS 98, 56 BA AlxHEdAE Held 28 A, JidE 28 A
(advanced small cell), 9= F4 M= UEHAA (cloud radio access network: cloud RAN), ZIH%

YE 3 (ultra-dense network), 7]7] 7+ &4l (Device to Device communication: D2D), ¥4 #MZE (wireless
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backhaul), ©]& WELA (moving network), % T4 (cooperative communication), CoMP (Coordinated
Multi-Points), % <=4 ZHdAlA (interference cancellation) ¢ 7]& 7§ @to] o]Fojx|a lt}. o]
o=, 5G A|2Elo e AHE 7Y WHZ(Advanced Coding Modulation: ACM) HF2]9l FQAM (Hybrid FSK and
QAM Modulation) @ SWSC (Sliding Window Superposition Coding)®}, XX ¥ < 7142l FBMC(Filter Bank
Multi Carrier), NOMA(non orthogonal multiple access), %SCMA(sparse code multiple access) o] 7]j4uty

Y=

S, QEYE 27te] AWE A AH|sleE AZF T4l AF WM, AR F Eak®E A 24E 7

ARE F3 o} A3l IoT(Internet of Things, AFEQUEY) woz H3stw . 9= Av 53

o] dA4& 3 9dolE (Big data) A7 7]= To] IoT 7]<o] A3E IoE (Internet of Everything) 7]|&%
ok IoTE FE387] faA, A 7ls, 54 B4 2 UESYA 12, Au]x QoA 7]s,

-
'
2k
32

ey FE 7lE 84 EBol 87HY, HTdve AEIY dEAS A% AA vES A(sensor
network), AFZ %4l(Machine to Machine, M2M), MTC(Machine Type Communication)%-2] 7]&¢] A% 3l LT},
[oT #AdA= 4% AHEEAdA AR HolElE F3, #43t A7 & A= 7HAE F=3= A5
3 IT(Internet Technology) AHIZ=7F A|Fd 4 Ut}. IoTE 719 IT(information technology)”|&3 thek
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7o $F W RS Bl 2IEF, AvkE WY, AvE A, 20E 7 52 AMEE 7, 2v)

o]
v H
E aelE, A2 Ao, 2vhE b, FRelaAu s Sl Fopl 389 & dth

olofl, 5G FAl AlZ=¥lE ToT ol HE3st7] gk st AEEo] o|FfXa ). & Eo], 44 HESLA
(sensor network), AHZ %Al(Machine to Machine, M2M), MIC(Machine Type Communication)s2] 7]<°] 5G &
Al 71 W oER ) MIMO, 2 ofo] ¢ty T2 7Rl o3 FEE = Folvh. A A vy A

g ZleEA s T dAE UMEYA(cloud RANZF A&EH= A= 56 71€¥ [T 71 §%9 ¢ o

S, 56 BA AlTelA A Al AN AE AAs] 98 Pael Bayel mEst,
gy o) g
s 2@s}el= 2

g A4 olF

F B AzEolA] Auls 8 A9 EL Posta, ol whE Wt /AT A2 A
AFozH g AF B4

EX
[e)
2 N AE Adelan B
Ee, Bowme 7 LTEAA ) VX 59 AR WA AR 2TEAL wEar] 98, ool A
Jelosh a720e BEGE R VX 548 2dste] g Bed A A4 FudAel 55 A

Zasirt, 7] AFER HH A9 F2EoE NAC PDU ¥ AR, FA wojg] #e] 2 x7] AA, Bt 7]

o AT 23

A2 7 5
A719F e EAEES f‘iHZ:i%}ﬂ gk 2w T T AIAFHA Alo] s A W] dojA, TAFLe
2ZHE AFHE= ]1 A T2 E Al 2 37T A el
7|dkete] ABAgE A2 %

wge] aa

2 ool Al oo wEw, Al o]s FAl Al&HelA the A E4l(vehicle-to-everything, ©]3}
V2X) AEAE A Q37 Yall Mu)ls 8 A E(service-specific resource pool)S Aeldttl. Zrg]la Abr|d
Al AYE Al A S 7|V whi ) 7R 5o Akl 2 iy 2 X E AR wEbA 7]
A= V2XKE A= LIE &2 52 NR ©ZoA AL Alady eHdes Ads addon #ego=s
oheFel V2X M| 25 7] ddel Al AEd F o dow, 7] @i V2X AH] el wEl a&4 0% HAAE F
A8 22 Qi)

_1

B oubgo] e A o waEd, NR VKol AU 9@ ARAA ALeA} B
“*3*7 NEAOE NR VIV BASES BAL WA s, NR A2DS SO
15 NR Al 2Elo| A9 33to] 2+ w]o] EF2}3ir),
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= lde i 2ol A8d F ol AAY olFEAl ALRe] B4l ZRES PR el Bt

= let ¥ o] HgHE A olF Bl Al=EeA V2X 41 AWk mHolt

=1 AAY olEBAl AXFAA Aus d A F3h Aus Fipel] B A Fo] $E W mode 32
FAbehs VX wre] BUEE 8 goly AE AAE RAG Evol

% 1gi AAT olBEA AxgA Auls 8 A9 E3 Al Fie] a4 el
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3} ENB, Node B TEX: 7]A=H)(1a-05, 1a-10, la-15, 1a-20)3} MME (1la-25, Mobility Management Entity) %
S-GW(1a-30, Serving-Gateway)= TAd¥t}. AF8A ©@@(User Equipment, ©]3} UE HE& ©@E)(la-35)2
ENB(1a-05 ~ 1a-20) % S-GW(1a-30)2 %3 9% WEYI HE3).

%= laolA] ENB(1a-05 ~ 1a-20)+= UMTS A]=#le] 7] w=X Bol] tf-&%t}l. ENBE= UE(1a-35)¢} FA4 Ed= A4
I 7|¥& == B Hr} B3l 988 3%l LTE Al2EoA+= AHY T2 EFS E3 VolP(Voice over

] HS
IP)@r 2o AN MBI AE v R BE ALEX Edj¥o] F8§ A<(shared channel)& F3] AH]~ HEZ,
UEE2 Wy A, 718 S A A, Ad e 59 e JRE AN 2AEHE sk A7 483t

, ©]Z ENB(1a-05 ~ 1a-20)7} @ttt shhe] ENB:= B4 thd9] WSS Aojdtth, o7, 100 Mbpse] #
& £xs ¥ AsiA LIE A28 g, 20 Mz thEelA Au F3t4 £ th5 32 (Orthogonal
Frequency Division Multiplexing, ©]&} OFDMelg} dtth)S FXA HE 7|&=2 AF&shoh, mgk vl g Al
of 2ty wWx WA (modulation scheme)¥ Y Y E(channel coding rate)S ZAAs= A5 WHx 39
(Adaptive Modulation & Coding, ©l3} AMCE} go}) #2l& &g}, S-GW(1a-30)&= dHlo]E] Mol & Al 3l=
FAolm | MME(1a-25)9] Alojo] weba oy HlojelE A3t AY AASTH. MEE @del ik o4 #&
e 28 A4E Ao 7lss BEste AAR g VAS 3 AZHT.

rl

= olbe 2 EWel A8E 4 gl LIE Al=RlelA 4 Z2eS 28 YEhd =velt.

T 1bEe s, LIE Alxdle] 74 Z2eF3e udy}l ENBelAl 7H2F PDCP (Packet Data Convergence
Protocol 1b-05, 1b-40), RLC (Radio Link Control 1b-10, 1b-35), MAC (Medium Access Control 1b-15, 1b-
30)o.2 o] Fo]Ht}. PDCP (Packet Data Convergence Protocol)(1b-05, 1b-40)&= IP dlt] ¢5/5Y 59 &%
< g9t POCPY F8 7152 3719 o] aokdrt.

- &y =

e
A

= Al 7|5 (Header compression and decompression: ROHC only)
- A&z} dlole M4 7]% (Transfer of user data)

- &214 AE 7)% (In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC
AM)

- &4 AAA 7]%5(For split bearers in DC (only support for RLC AM): PDCP PDU routing for
transmission and PDCP PDU reordering for reception)

- =5 ®X 7]%5(Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC
AM)

- A% 7]%5 (Retransmission of PDCP SDUs at handover and, for split bearers in DC, of PDCP PDUs at
PDCP data-recovery procedure, for RLC AM)

- 933} 2 =353} 7] (Ciphering and deciphering)

- glo]m] 7|4k SpU 2+A] 7] (Timer-based SDU discard in uplink.)

# # A AloJ(Radio Link Control, ©]&} RLC2}aL $kt})(1b-10, 1b-35)+= PDCP PDU(Packet Data Unit)E& A4
3 F7)12 AT ARQ B3 5& FaE). RLCY FL 758 8178 o] qokdt),

- dlol8 A% 7% (Transfer of upper layer PDUs)
- ARQ 7]5(Error Correction through ARQ (only for AM data transfer))

- A3, B3 A%xY 7]%5(Concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM

data transfer))
- A& 7] 5 (Re-segmentation of RLC data PDUs (only for AM data transfer))

X AHA4E 7] (Reordering of RLC data PDUs (only for UM and AM data transfer)

|
o

= €% 7] (Duplicate detection (only for UM and AM data transfer))

|
oy

5 ©A] 7] (Protocol error detection (only for AM data transfer))

to
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- RLC SDU 2tAl 715 (RLC SDU discard (only for UM and AM data transfer))

- RLC A4¥H 715 (RLC re-establishment)

MAC(1b-15, 1b-30) ¥ kel 744 o] RLC AT A 53} AZ= v, RLC PDUES NAC PDUCl w&-8staL
MAC PDUZH-E] RLC PDUES Syt stets e2& 33tk MACS F8 7o st7]eh #o] 2o+

- WM 7)%5(Mapping between logical channels and transport channels)

- 453 2 9953 75 (Multiplexing/demultiplexing of MAC SDUs belonging to one or different
logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport
channels)

- 2AEY AR B 7]%5(Scheduling information reporting)
- HARQ 7] (Error correction through HARQ)
- 224 g

(e} 2~
- G A 9

N
2

A <=9 %4 7|5 (Priority handling between logical channels of one UE)

BN

A 7]%(Priority handling between UEs by means of dynamic scheduling)
- MBMS ARl B9l 7] (MBMS service identification)

- A% ¥ A® 75 (Transport format selection)

- 79 7] (Padding)

23 AZ(1b-20, 1b-25)2 49 A=
FAY, T4 AHES F3] FAlE O
o}

ol

B lct B oudol 489 5 i AAY 055N AxYe] F2E EAGE Ewolt,

T les FFEFIH, TAI vie} o] A o]FFAal Al2="I(o]Et NR =2 50)9] 4 A UEYT= 2]
o] 7]x] = (New Radio Node B, ©]8F NR gNB =2 NR 7]X]=)(1c-10) Z} NR CN (1c-05, New Radio Core Networ
K2 A" AFEAF ©hE(New Radio User Equipment, ©]8F NR UE & v (1c-15)S NR gNB(1c-10) 2 NR
N (1c-05)E5 &3l 9% vUE A H&er).

O

1colA NR gNB(1lc-10)E= 7] LTE A]2~=¥l9] eNB (Evolved Node B)ell th-3-¥t}. NR g\B+= NR UE(1c-15)¢F H
AER JAZHY 7|E == B Bt ¢ €53 MY~ AFdAE = Arh. AAY o)lFEEA Al AE B
A1ex EgFo] F-& AY(shared channel)S Sa] AMulx HE=2 EEY ®y AH, 7F¢ A% 49
El, A e Fo] AH ARE HARA 2AEDE S ke AA7F Z8sh, o]& NR NB(1e-10)7F gt
shbe] NR g\BE= B4 the] AES Alodtt. dA| LIE tiv] 23 dlolg A5 Fdshy] HalA 71& F
g iz oS 71d 4 g, A Fyug B3 b W21(0rthogonal Frequency Division Multiplexing,
ols} OFDMelzt gheh)& A A& 7R dto] FrHHoR Wy 7)ol AHAE"E & vk, =g v Ad A
efol]l 2tz W% WA (modulation scheme)® ¥ FWE(channel coding rate)S ZAAsE= A2 Wx 3Y
(Adaptive Modulation & Coding, ©]&} AMCE} b)) WhalS- A &3kth. NR CN (1c-05)+= °l&A X9, wojy A
4, QS AA 59 7I%S FYgrE. NR (N dEd gt ol54d &g 7|s2 58 4% Ao 7|sS d9ste
FAZ v 7IAw 59 A" T A olFEAl AR V)E LIE A&EAE dsd ¢ o,
NR CNe] MME (1c-25)¢F HIESA e FHo] =5 S8 AZFT. ME= 71E 71252 eNB (1c-30) 9} A4},

fnoex H

o

E 14 B ougel 489 5 Qb AU olEEA AsHe] PA ZREE PEE Ui Edolt,

T 1dE #Hxshd, AAY o] 5EAl A|AEle] B Z2EFS gyl NR 7| X Fo|A] Z+zF NR PDCP(1d-05, 1d-
40), NR RLC(1d-10, 1d-35), NR MAC(1d-15, 1d-30)°.& o]Fojxt}. NR PDCP (1d-05, 1d-40)¢] F& 7152 ot
29 7lSE T UFE 23T 5 Q.

A 9% 2L 4F A 7] (Header compression and decompression: ROHC only)

- A&} dlolEl M4 715 (Transfer of user data)
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- ¢=23+4 Ad 7% (In-sequence delivery of upper layer PDUs)

- H¢28 A 7]% (Out-of-sequence delivery of upper layer PDUs)
- <=4 A4 715 (PDCP PDU reordering for reception)

- ZE ©x%] 7|5 (Duplicate detection of lower layer SDUs)

- A% 75 (Retransmission of PDCP SDUs)

- 9ts3} % 233} 7]%(Ciphering and deciphering)

- Elo]lw 7]9k SDU 2+A] 7)%5 (Timer—based SDU discard in uplink.)

7194 NR PDCP A9 A4 AAHE 7|5 (reordering)e 3kl AlFolA =A% PDCP PDUES PDCP
SN(sequence number)< 7|90 & AE AALstE 7)|5S woiy, AFEE SAUE HolEHES A9 AZd
Adste 7S 23 F o, 52 £A4E e ¥, vte dgdte Ves T 5 don, &4
& AAdste] F4€ PP PDUES 7] F glem, f2% PDCP PDUEC] g wuiz

S Fol dte Vles EFY F
[e]

=
=
= T 5 3l DUECl et AdFS .Hshe 7lee I F
ATt

NR RLC(1d-10, 1d-35)¢] 8 7% a9 7|55 T 458 23 + U
- dolg A% 7% (Transfer of upper layer PDUs)

- =234 A 7% (In-sequence delivery of upper layer PDUs)

- Hl&28 A 7] 5 (Out-of-sequence delivery of upper layer PDUs)

- ARQ 7]%(Error Correction through ARQ)

, 8 %9 7]5(Concatenation, segmentation and reassembly of RLC SDUs)
- A+ 7]°5(Re-segmentation of RLC data PDUs)

- 4 A4 4E 7]5(Reordering of RLC data PDUs)

- &3 €% 7]%5(Duplicate detection)

- 95 ©#] 7]'5(Protocol error detection)

- RLC SDU 2}Al 71%(RLC SDU discard)

- RLC A4¥ 715 (RLC re-establishment)

A71el 4 NR RLC ZA19] 4214 A 7]%5 (In-sequence delivery)& 3t9 AlZoZRE F413%F RLC SDUES &
AR A9 ASel dgsteE Ve e wek, Y el RLC SDUZF o] 7ie] RLC SDUER 3= F2d
A5, ol AxHsIA Adst= 7leS X3 4 9o, 4% RLC PDUES RLC SN(sequence number) =2
PDCP SN(sequence number)E 7]F o & AMAHs}E 7]15S £ 4 9oy, &4 AAHHso] 2% RLC PDU

3}
5 7153 Vs 298 4 glen, f§4¥ RLC PDUEC tigh de Bas $4 S g 7|es 23T
F gown, f4€ RC PDUE g AdES eAsE 7ss T £ don, 4% RLC SDU7F A
745, ¥ RLC SDU o] d7bA1 9] RLC SDUERNS At ® 9] AlSdd ddst= 7]%% Eqd F 9len, &
< 2% RLC SDUZF $loff= 2 e] vpolm7h wta s lubyd eholmz Alzbs] 7] deol 4lel B RLC SDUES
AR G ASel 7‘4@"0}” 7sE 2 4 e, Z2 f4dd RLC SDU7} o1 24 9] Elolw7} Wi
STk @A7HA alE BE RLC SD U‘:% AR 9 AT d@dhs 7lee T3 F v £33
4] RLC PDUES FAlsh= A"ﬂtﬂi (YW 3S, Sequence number®] A&} F¥tglo]l, E&38l= o 2) Hs)

o] PDCP A 7:7\19]— ’b‘%ﬁt’](Out—of sequence delivery) &€& 4% 9ow segment ¢ 7Z$-ol& vHo|
A= AU FFo FAE segment &S A 243 shvhe] RLC PDUE A4 3 5, A28t PDCP &
A2 AL 4= dvh. 47] NR RLC A5 A (Concatenation) 715 Eg3A &S 4 L A7) 715S R

MAC AlFel X =837t NR MAC AT w53t (multiplexing) 7I'e o2 AT 4= Ut}
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[0087]

[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
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[0097]

[0098]

[0100]
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=2
X
=
&=

2,
)
1o,
=

715 (Out-of-sequence delivery)< 3st9 AFo =¥ $413 RLC SDU

371 NR RLC 7 TAA g

55 =A% Zagle] wiE g9 ATer ddshs 7lss 2, dd shhel RLC SDUZF ¢f2] 7He] RLC SDU
T2 @50 #AE A9, ol Axdete] dEsts Vvs £9dE 5 9lew, 41 RLC PDUES] RLC SN
5& PDCP NS AFetal =48 FEste] f4% RC PUES 7F8FE 7S 238 5 2

NR MAC(1d-15, 1d-30)&

= 05 7leE T 4RE

mrsﬂ

o]l £AE o] NR RLC AlF FAE¥ d2449 4= glom, NR MACY] F& 7%
X &

- WM 7]%5(Mapping between logical channels and transport channels)

o3 2 b3t 7)%5 (Multiplexing/demultiplexing of MAC SDUs)
- 2A%Y AR B 7]%5(Scheduling information reporting)

- HARQ 7] (Error correction through HARQ)

- 24 AdE 7+ 4 9 24 7|5 (Priority handling between logical channels of one UE)
- ozt 94 =9 %4 7% (Priority handling between UEs by means of dynamic scheduling)

- MBMS AMH] 2ol 7]5(MBMS service identification)

- A% ¥ MY 7]z (Transport format selection)

- 79 7] (Padding)

NR PHY 7A15(1d-20, 1d-25)2 749 AT dolEE Ad 3d B Wxstal, OFDM AR vhEolA Fa AfE=
T4 QS B3 A8 OFDM AHS Exsta QY gzdsiy 49 Aoz dAdstes 53

o oy
[0
Ol
X
9

dgol e A o5 SA4l Al~RldA theket x4 FAl(vehicle-to-everything, ©]3} V2X) AJH| =& #|
317] 93l Aulx M Y E(service-specific resource pool)S Aeslttt, E3] pA|t] ol B4 A]2~HY
= AHE Alo] = (use case)ol] WEl &7 Al (requirements)©] w9 o]t ®E ThkdE V2X AMH]|AE A Qd)7]

3] AW A(serving cell)™ AE-Za @A (inter-frequency) oAl Au]~ ¥ 2 £& Aot} azja A
71l A AQksk MUl ¥ Y F3 MH| = Fiol] F33 A9 H(service-agnostic resource pool)o] &
g V2XE A sk LIE o 22 NR ©hdo] A H& Agshs WS Atsh olo m& FUEE % do]
H AE AAE Adstaat g

:Lﬁ:rizr}m e
i

F 1 B urgo] 28E Al o] BEAl AlAElGA VoX AH]A W EF(Type), W9 (Range), tlolE o]
E(Data Rate) & T8 ZAS UERAT.

X 15 FFsE, 7] LIE A|&Elo A =(Releases 14/15 V2X) Basic Safety Message (BSM), Cooperative
Awareness Message (CAM), Decentralized Environmental Notification Message (DENM), €& P2X AH]~ 5
2$e data rate, 52 B4 2 AL 99 (Communication or transmission range), public 3 AH]2= & A
3tE VoX AB|awk X hskeE Ay Gy xpAY o5 E Al A]AElo| A= Advanced Driving, Extended Sensor,
Platooning 5 M2 Au|AEe =9o=z <la] thdksl Data rate, B4 @ AE 99 public =¥ private
MRl=E Ade Ao didn. mepA, 2 SHoA s 2zt AHl2= 8 85 AFEE 3 ouse cased 7IWRO® &
ol at7] % A¥ V2X Aul2E FEste WS Akt shrlek o] AR = 3GPP 1A TR 22.886 ¢
Study on enhancement of 3GPP Support for 5G V2X services” & ZFZ3}3It).

# 1
Type Range Data Rate Usage
Rel-14/-15 V2X Public High Low BSM, CAM, DENM,
P2X
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Advanced Driving [Public Medium Medium Information
sharing for
automated

driving,
Intersection
safety
information,

Cooperative lane
change, etc

Extended Sensor Public Low (adjacent|High
cars)

Platooning Private/Public Medium: Leader ->[Medium
follower, follower
—> leader

Low: follower <—>
follower

VoXE A BE QIEFelAE Fd T4 Ves TS, 1 FEH 2 A4S oFE 74 840 wEhA
V2V(vehicle-to-vehicle), V2I(vehicle-to-infrastructure), V2P(vehicle-to-pedestrian), V2N(vehicle-to-
network) So] Uth. V2P @ V2VE 7|EH O & Rel-13 71717+ TAl(device-to-device, ©]3} D2D)o] +% % &
298 & mEa,

7125 (1e-01) 2 V2XE A Y3tz A(1e-02) <¢toll Y3 HoJ= slufe] x5 @ik (1e-05, le-10)3} M3} Froj
dub(le-15)S Z3sla Qtt. oS W, A i (1le-05)E 71X (le-01)F b wha-71 X< 7+ 8 =.(Uu,
1le-30, le-35)% o|&3sle AEY TS FIdsiH, U A% dd(le-10) =2 BPA FidtH(le-15) =

Abo] =R A(PC5, 1e-20, le-25)% ©]& 0}0% 71713 e e "k AR @E(1e-05) 7 thE A (le-
10)0] & 2= @ (1le-05, 1le-10)¥ Rz Foeh(5c-15)0] Abo]=" T (1e-20, le-25)& o]&3to] A4
How AWE Fi 7] fsixs 7IA=o] Abol=d A

sro] whidol Al AN SISt wyel uhel scheduled A}
scheduled A+ &9

AFgE 4 9l Y =S ol sk, 7)A

FAl
e (mode 3)3} UE autonomous AFY e(mode 4)

o F 7R ' g Ark. A9 749 71x]7o] RRC AA¥ ThdENA dedicated 2~
AED wAom Alol= ﬂ»ﬁ%ﬂ/4%ﬂ s gEels Wolth. Ao e 7|A T o] Alo]=® A9
A4S BT 5 7] "ol b BElet A EY B (5H 9, semi-persistence transmission)ol &7
Holt}, T3, 7Aool V2XE 3 APS g9t #E sl scheduled AHY 3 (mode 3)9 7 $-ol:=, RRC
AZo] ¥ o] v gEEdA HAEY dHolEl7t s A9, ZIXFAA RRC HIAIA F2 MAC Aol 84

AT}, 017]*1 RRC wWIAIA|Z+= SidelinkUEInformation,

(Control Element, ©]&} CE)E o]&3le] HEd
WMMmemmmanﬂﬂﬂﬂﬂﬁ%%ﬁl%W. ,MMCE%%<%£ﬂ§£;£%(@ﬂEiWP%ﬂ%
gk W GE RIS del= AAAeE D2D H o] 9l dlolEe] Alo]ze digh FH xFH) 9
W ®an MAC CE 5 # Atk. 3GPPol A1 A}%a—u )= g R ae] thEt AAE Eelah g 3GPP
T4 TS36.321 “E-UTRA MAC Protocol Specification” & #Z3kt}. whHol UE 7}%%2§?_(autonomous) Z gk
T2 71AFe] V2XE HI% Alol=R A A AY ES A4 ARE AFetan, @de] sz g ue &
4 EE& AYSA "k A7) A A" BHoRE AH|A ¥ S AHA FRd e & s (zone
mapping), Al (sensing) 7|Wre] A9l M= AY M= Fo] & F Uk, V2XE T XY Fo FxRE
SA(scheduling allocation)E 93t AL (le-40, 1le-50, le-60)3 dHlolg AELLS 93t AU (le-45, le-55, le-
65)0] A e B AQAES AT £ Adal, SA(le-70, 1le-75, 1e-80)¢} dlo]E(1e-85, 1e-90, le-
95)5 g Akdo] AFEA 2 WA SR AMgE FE Ul AV F FF F o' Ho| AMEHUEE SAE

L3

¢
¢

of
H

dﬂ
jﬂ

2719l dA4%E PRBER TAEI HolEE 23 AYe AE AA st WES Egstth, g AoA VaX AH]x
W= ko] = g § glor, Arld AWt 7|2 F(1le-0D) I HEE(1le-05,1e-10,1e-15)9] #AE

T 1fE ZAAY olEEA Al 2B A AH] A A
FASHE VX ©Ee BUEY 2 dole A% AAE EAF SHol

[>
&
>
jg
1
i
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%= 1fS FZE3sPd, V2X Application Server(1f-05) wHH(1f-01, 1f-02)°] V2X FAlo] 7}53les %7]o| I
gtule] AKX E A F(parameter provisioning)dTH(1f-10). 3+ V2X Control Function(1f-04)¢] V2X
Application Server(1f-05)Z%E Ilvg HAHE Aol wdo](1f-01, 1f-02) V2X EAlo] 715323 %
71el Sy ARE AT =2 JrH(1f-10). 7] T=r|AFE Fer)geo = V2X AH]2~E5 3} Destination

Layer-2 ID(s)9 vl AH7} E3kxo] ) A o=z, MY o]FFAl A]2Ho| A= platooning, advanced
driving, extended sensor 53 7S Al V2X AMH|AE A °JSH°]E tEE 7] V2X AMulAxE A5 V2X AH]
27} V2X application® PSID (Provider Service Identifier) & ITS-AIDs (Intelligent Transport System-

Application Identifiers) &< A ZE Identifiers 59 2HAE %3 Destination Layer-2 ID(s)¢} wid =
o}, =3 Ar] 28 AYE e gl V2X frequencies®t V2X AH] A =& yox frequenc1e39]— V2X AjH] 2=
B (= £, A7]olA HWAZ PSID =& ITS-AIDs & M=EE Identifiers %) =& V2X frequencies®}t
M7 27)4(Radio Access Technology, RAT)S Wi Ax7} E3FATH. of 7] A V2X frequenmesL V2X LTE
T E2 VX R FIg Fe F Fag RS Uehd 5 9low, ofd wel FaxET]E 9A] E-UTRA 52
& F UlE BEFE U F . a3 AVldA gAIS v ARde FrhHoE XA 99
(geographical area(s))el Wight ARE A x3qd 4 vt 4 4=, 54 AgF A= AY A
(local regulations)el 9la] 47] V2X frequencies 7} AFgo] E78tA Y ®H et (privacy)o] 73 A&7 oY
oAM= AME 7hed V2X Au)s B9 gl2E 52 V2X AJH|2 ERQlo] Aold 4 lomz g4 g st
ARE s 23E £ vk, =3 Ay ZEejAdE gdgugels V2X AH| 29 B4 99 (communication
range) =& A% 99 (transmission range)® = AH®7} EIHETE. I A TEB|AYE gede|gd=
V2X E41S $18] PPPP (Prose Per—-Packet Priority)e} s§Z! dulo] v Al (packet delay budget)ol] ti3dlk =g =
B Z& VoX A8 29} PPPPY Wi AR Z& V2X AJH] 29} PPPR (Prose Per-Packet Reliability)®] i Ax
T xFEY. g7] @2 (1f-01, 1f-02) A7) V2X Application Server(1f-05) = V2X Control Function(1f-
04) ZHE z7]d A2 ggneES w2 44 (pre-configured)dtet.

=l

A7l I HES v AA3 GE(1{-01)2 54 V2X AJH] 2 xo] #Ao] glow Ay s Az
A dzats Fste] 43k A(suitable cell)S 710]— Az-2 o AL k(1 ) o] W 7] @de 5F
V2X An)2 x¢} w3 ¥ HPLMN (Home Public Land Mobile Network)ollA A3} V2X frequencyol] 74=-& g

AS = A ougit), ME-L 3l3 9= WL (1{-01)L 7| A (11-03) o= HFE SIB21S Al (1f-20) 3},

A7) A"l A HE(1f-20)0 =

resource pools) AHE Mu|A FFo| FI3 Y Z(service agnostic resource pools)® K, inter-

o

FAS $3 serving frequency?] AW ¥ A H(service specific

frequency®] AUl ¥ 29 & AHO} Aujzo] F3s A F HH, inter-RATY Ay H 2 & AR}
ARz TR T AY F AR, 5715 AAS] A% AR, ko] A& oR ¢S dEsta doHE
A%38t7] 93 zone AR AR, Alol=w = (PC5)9F LTE/NR AFster HA(Uu)e] $H59 A4 AR So] %3y

of gtk A7 AMHlAs H A F ARAE FASRE AH~ E X}%J_ ZEolA AY 7tes FAHETE o
d ARE-UIRA 52 NR), "I98 Aujxasel digh dr (dE5 &9, $A9d, 59, PPPP, PPRR,
Destination Layer-2 ID(s)9] Zg o= ujhdxw VX AH|2E9 F2AE), AY &= A4A AR (dE &9, vEY
Pgalo] A g ALY, Fue 99 A9, NRo] A Y7MeE A subcarrier spacing JH =L cyclic
prefix length), W 3§ 73 <% 39 (maximum allowed transmission power)”7} ©71 A% w19 A4 A
H, A &S A AA AR x3Ev. A7) Auze Faek A F ZRd= wEE ARjased dig
AE7F 2SEA] grom | AU|dA WA FAEEGTEd g AR, Ad F AR FE, AF 99 43
AR, A 2 ek AA AR g

L— -1

|

~

A7l A"l ARE Qojsd G (1{-01)2 V2X BA1S 918 ZUE "3 frequencies/RATsS A3 oF 3o}
(1f-25). ©o] W, 7] &% ZYE Y= frequencies/RATsE F 7HA] ®IF9 HEgS 7wtoz AAHE 4= 9l
o}, ZUYE H = frequecies/RATsS] 3 WA F3H(1st set of the monitoring frequencies/RATs)S A]2=®l %
H &2 RRC HAIA] (o] Z =0}, RRC Connection Reconfiguration WAJA])OA V2XE ALtz WA ]01 931\\_-
frequencies®t A7) wdo] m#st: V2X AMu]2~9 wiHE frequenciesd TS etk RUEHSE
frequencies/RATs9] F+ WA F3H(2nd set of the monitoring frequencies/RATs)2 574 V2X AH]2= x& X]°
37 93k AMujx~ ¥ Y ZS AF3t= intra-RAT frequencies/inter-RAT frequencies & YERTE. A7)
e wA F A FEe] AHlx o A EE FUEFET. d AR 8 A FollA 5 v2X AH|A x
A h8k= frequencies?t §li= 4, @ 3 AA Aol Mu|zel] T3 A4 2L RUEY

O.L;

[‘

(AU r

it

A7) S 54 V2X MHlA xE 9@ diolE Ediglo] AY(1f-30)HH, 7]A =3 RRC AdS FRIY (1f-

_10_



[0113]

[0114]

[0116]

[0117]

SIHS3 10-2019-0119799

35). 4719 RRC 94 FHAeA e 7|A 5ol Al 54 V2X AH|~ xell tigk BEE F71314 RRC HAAE B
W e 9tk 4719 RRC 94 #AAL 5A V2X AHE xE AF dolH EFo] AA(1{-30) o]de) =
T Atk

o 1(1£-01)2 serving frequencyoll Al 54 V2X Au]2 x5 AYshs Al # 29 Fo] = A9, &
AH) 2= 2 EAA] Z7] 71T (1-03) ol Al thE SEE(1{-02) &2 7]A5(1f-03) 3} V2X B41S & 5 3
= A% AYE 2A3(11-40). o] W] 7R Al RRC #IA A £ MAC CE(Control Element)E o]&3}o] 2
A& 4 k. o714 RRC WAJA 2% SidelinkUEInformation, UEAssistancelnformation WA]A|7} Al&2 4=
AL}, A, MAC CEE ¢ o2 AMEL Y (Aol V2X B41& $3 AR uds 2= AAIA} D2D &

W o] Q= dloje e Ato]=e gt AR X3l MR MAC CE s = Atk 71A=

03)2 ©% 1(1f-0D)°lA dedicated RRC HIAIXE B3] V2X HF ALS F3oh(1f-45). o] HAA &=

RRCConnectionReconfiguration ®WAA|el EZ3+e = 4 Qrh. A7) Y 9L ddo] QHE E
]

~

—

—
|

AERE F7FeiA Bt 71A5S &8 dEEo] ARgete Aol gk R wE &l 9] wiike] 4] '
lo] &43te AYE Helde AYE oA 2AEZedct. m=g, 7] RRC HAIAA WwgE &g SPS
configuration 4R7} L o] & AH§ PDCCHE S DCI HFS 2 SPSE activation & 4 Joh(1f-50).
@4 1(5d-01)2 71X = (5d-03) S =27 TR 2 9 d5bHe) met AF 23 2 AdEs deeta(if-
55), @EE(1f-02)oN Al 25L& 71A=(1{-03)el Al dlelEE HEerh(1£-60).

@ 1(1f-01)2 serving frequencyolld E7A V2X AH]2~ x5 X Pd= Au)2~ ¥H 29 Zo] gley, non-
serving frequencyolAl 574 V2X AH]= x& AHste AHl= # A EFo] = A5 A7 7145 (1{-03) <l ]
e SEE11-02) =2 7IAF(1(-03)F VX TAls & ¢ A= AF AdE 83 FTH(1(-40). o] W 7|A=
ol Al RRC ®IAIA 52 MAC CEE ©o]&ste] @4 4 S}, 9d7]4 RRC wIAAZ+ SidelinkUEInformation,
UEAssistancelnformation WIAIAI7} AFgE 4= v}, st | MAC CEx ¢ o= A2 X9 (o= VX A&
g WG RIS gl AAAeE D2D FAlE HE] W Eo & dlolEe] Ale]zd gk FH XEFH) 9
WA JE R MAC CE 59 = vk, 71A=(11-03)2 & 1(1f-01) Al dedicated RRC MAIAE T3l V2X A
+ AY9S dFeH(1f-45). ©] WA A= RRCConnectionReconfiguration WA Ao X3gst & 4= Qi) A7) A}
A e gido] eAstE EfYe TH F2 dld F39 £3 ofF 52 V2X Aujze wE UuEs FE V2X
Aol AY PCE 13 AHYY 4= k. A7) 2AHS $J8] dEe UEAssistancelnformation 22 MAC CEE &
3 VX EiEe] PPPP 52 PPPR =2 LCID ARE F7leiA Btk 7[A=E & dEsoe] ARgshe Aol
e Ar wmd da gly] wie] A7) @ 1o] s AYS Holdls AYE FollA 2AEY I, =,
A7) RRC WA Aol UuZ E3+ SPS configuration ARE7}F E&H o] 9L S PDCHE E3 DCI AEo02 SPSE
activation & 4 AVH(1f-50). ©¥ 1(5d-01)2 7]A=(5d-03) o= 58 rgnbe 2ol gl dEyel] weh «
& 93 2 AYS AEskal(1-55), GEE1{-02)0A =2 A= (1-03) Al dHo|H & & grH(1£-60).

o]

ol

=3 u] mode 4%

o
4

& lge AT ol s E A AlAaFlA Muls Akl E3F Aula ol Fad A

sk VX @e) dole A% dAE =AY Euol

pad

% 1g& #ZF3shH, V2X Application Server(1g-05) ©wWit(1g-01, 1g-02)¢] V2X EAlo] 7}&3t=s x7]d 3t
gl AKXWE A|F(parameter provisioning)3tti(1g-10). 3+ V2X Control Function(lg-04)°o] V2X
Application Server(lg-05)2%-¥ Iejvg HHE A|Fwro} wo|(1g-01, 1g-02) V2X FAle] 7}E3les =%
719 ety ARE Al £ Auh(1g-10). 7] ZH|AYHE g VoX AH| =53} Destination
Layer-2 ID(s)o] wjs3 A®7} x3reo] gk, o o=, Al o] &F4l A="e|A &= platooning, advanced
driving, extended sensor T3 & Algf VoX AH|AZ A Ysfof stz 7]E V2X AMulAaAy A V2X A4
2~7} V2X application®] PSID (Provider Service Identifier) =< ITS-AIDs (Intelligent Transport System-
Application Identifiers) &< AZ& Identifiers 52 2'HAE %3 Destination Layer-2 ID(s)<} ulg&

oh. w3 Ay ZEujAYdE gEtu| el V2X frequencies9t V2X MM}~ &L V2X frequencies®} V2X AH] A~
ElS] (dE Eo, A7l ®AIE PSID &2 ITS-AIDs =& A2 Identifiers %) =& V2X frequencies$}
F454 4714 (Radio Access Technology, RAT)S] w8 A B 7} E3tHAT, 7|4 V2X frequencies V2X LTE

S Ee VX R FAE BE T Fug BEE UE 5 Qo ol meh FAHE71E Al B-UTRA Ee

R Ee F ool BEE U 5ot 293 gvled BAS B guel: Fhowm Aud 9o

_11_
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(geographical area(s))dl Wist ARZ= A g2 = vy, A d=2, &4 A3 dgoA= A
(local regulations)ell <& 7] V2X frequencies 7} AF&o] E7}8FA Y HeH(privacy)o] T3k X
A= AR 7hsek V2X AHl~ E9] BAE Z2 V2X AMH|2 Elge] Aoldd 4 glon=z X g F

o

ARE A E3E ¢ drd. w3 Ay ZuAEdE gEiugdE VoX Auj29k A 99 (communication
range) =2 A% 99 (transmission range)?| wH AR7}F EgHETE, =3 U] Z2R|AEHE e HA &
V2X BAlS 94

PPPP (Prose Per-Packet Priority)$} packet delay budgetoll widh o AR 52 V2X AH| X
o} PPPP] W= AHH =& V2X AH|29} PPPR (Prose Per-Packet Reliability)e] w3 AW X3tEt}y, A7)
Wk (1g-01, 1g-02)2 4}7] V2X Application Server(1g-05) =& V2X Control Function(1f-04)=F-E Z7]
AFRke g E &S vg A4 (pre—configured) ¥t.

N
)

T (1g-03)o] A AL ol TAst= mode 39+ @] mode 4 F4-2 @ 1(1g-01)¢] A=l AHE F3
T A F& VIve R REAoE AdS AUt HolHE dAEss HolA zkelxo] . & i

AE V2X FAOA 71 A= (1g-03)2 @ 1(1g-01)& A3l An~ H xlol=yd A9 &
g oAlol= A A ES T e AL Adit. 54 V2K AH)A xol #BAo] e dEd o]F 2| U3F
A7) Muls E Alo|ER A Akl EolA FH tE gEEo] AbEsteE A4
& FollA ko] WA A 2
T3 ARE F5A8taA sk @i o5 AYske ] Aula FHel
)

S
¥ e guse] Algdhs AAL AT T AL Fsd A B A4S
o] 3Z (<3}

= oS

=)
T

o2

filo
e o

N

it 2 o my rlr 47 of
2 gt o

A7l A gEEES vlE] 24 gl 1(1g-01)2 54 V2X AHj2 xol #Alo] glom AlduEd =
A4 dxE sl A3et A(suitable cell)E& Zof Ax-2 3 AL Z=T)(1g-15). ©] o % = 5
A V2X Au]2 x9F visd ¥ HPLMN (Home Public Land Mobile Network)ellA A|Q3}= V2X frequencyol] 7B3X-—&
g A = A oudig, AE-2 &1 JE T 1(1g-01)S 7]A=(1g-03) S 2HH SIB21S $41(1g-20)%

o}

A7 AaE AH(1g-20)E $5A1S Y3 serving frequency?] MM ¥ &l FH(service specific
resource pools) AR AU FHol F#s Y E(service agnostic resource pools)e] X, inter-
frequency®] A2 H 29 £ AHo} Au|2o F#AS 2 F X inter-RATY AH]A~ 4 X4 & AHHo}
Al TR 53 Al F AR, F71E AAEY] AT AR, dido] (& oR AYdS AYstal dHolHE
AE38H7] 918 zone A AH, A== A (PC5)9F LTE/NR Aehdr A (Tw) e 459 AA dr 5ol 23
of gtk A7) Mulz= ¥ A F ARAE FAMSE Aulz EH 2l FollA Ad Thedt ST sl o
o AHE(E-UIRA =2 NR), visgd AMujzsed uigh Au (dE 89, S99, ©E5de, PPPP, PPRR,
Destination Layer-2 ID(s)¢] Z& o2 mjdH V2X Au]|2E9 g2E), Y & A AR (45 &9, nEW
2ol AZE 99 A, FHg 99 &Y, NRo] A Y7 A subcarrier spacing X £ cyclic
prefix length), W 3& 7}s3 A4 39 (maximum allowed transmission power)7} ©71 A& w9 A4 A
H, AW &S A% 2A AR 239 A7) Aulzel] Fagk Al F ZHd= v E AujaE g
AE7Y 3R] Fom, VA HAG FARFE7ed did 4R, (D E AY AR, AF g9 4F
AE, A 545 9% A Auot .

(e
N—
ro

4

A7) AlEl ARE oJoj=dl 'l 1(1g-01)2 V2X BAIS 98l RUEHSE frequencies/RATsS A4 s|oF &t
Th(1g-25). ©] w, A7) &% 1(1g-01)& RUE#HEE frequencies/RATsS F 714 W59 A4S 7|wtoz
AR 4 Qth. XYEHSE frequecies/RATse] A A H3H(Ist set of the monitoring frequencies/RAT
s)2 Al&=El AR 22 RRC WAIA] (S E9], RRC Connection Reconfiguration WAl A V2X& A3ttt a
HAE o] Q= frequencies®t 7] whto] u# sl V2X AH| 29k vl E frequencies?] WS YERAT &
UE H 3l frequencies/RATs2] 5 WA FH3eH(2nd set of the monitoring frequencies/RATs)S S V2X AH]
2 x5 A Y37] Qe Mnja ¥H A9 ES AlFSE intra-RAT frequencies/inter-RAT frequencies & YERH
o A7) @2 AR F oA J3e AMula E A £S5 EUHPET. s Ans EH e E

V2X AHlZ x5 A3k frequencies?t §l A9, @E 3 WA Jgdl Anjzd Fag A9 E5 BUH
B ogth, wReF A7) @d 1(1g-01)o] A~ FEH =2 RRC WAIAE FASHHA] @22 A
Funtion(1g-04) =& V2V Application Server(1g-05)Z5-8 vleg] AA¥ HABE 74k x7
Elg=

A7) @ 1(1g-01)2> 57 V2X AMH|2= x5 ¢ dloje Ego] A (1g-30)HH, A7 @ 1(1g-01)2 71X

o
=
S
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o
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= (1g-03) 22 F-E A~ HHE Fal A
(Y T 13 AE, T4 9
weh, AIZH/FukE g AdS AE(1g-35)8kaL thE @.01
40). mode 4 FEAA A Jute] O A, =, Sk
o] FYPH= 1}1 FEolAe] MF 7153 resource blocke
AS o efdit, o3 dhito A whslE dHlolE ¥Flo]

&S ANF e FH A, AR Holy #Rls ddd =
ook 7Rk thE o] Vo R FxdE £ glom, Y A4 o]l ATSBQX] XE 7

FolA WY A4 AP Fa) Aol 59" F ok,
|

e 54 V2X AHlE xE AT Anla H ARl FolAM dAE AE
A8l

it

4 LAY A%
FHon A%d & Jw Y
% 2 A9 elo
o, A4 2 A
Fol= AP 49

1:1
)
O
10
T B
N,
av)
)
%)
z
>4
nﬂé
3
f
fo
(o2
=
=]
(@)
>
R
il

PN
A

3hA] ke 749 V2X Control Funtion(lg-04) =& V2V Appllcation Server (1g-05) 255 w]g] AAE HAHE
ZIRto B2 719 FAE s,

h-05), Ao]¥-(1h-10), 153t 2
AR Ael5-(1h-30)2 E 383},

=)
flo

£
-
r,
o

A7) SN R(1h-05)E AW Aol ek AUz dolg 2 24 Ao AES s Qe AYR o]
Bl B 2ol Alo] AaE At v A o]l AAd A4, FeAlR-(1h-05)= 7] v A As
&3 HlolE 5 A = &9 AS A#H-(1h-20,

FA 9 G 0B SR $AVR. B8 D ARTIRUCL)E

1h-30) 4 A Blole & BEstalAY $4AR(1h-05)14 $A8 Hlole g

AUFHNA ARD 49 AZ AR, W2k Aol A4 A0 AT A2

of MAA AeR(h-30)E NAFORE AAMAAE F5As] BaF BAL A, o/ K
T+

A RC
AR 2 MAC CESF 22 Ao WAIAE AHEsteE 7S X3 (BR A 1 2 A 23 dd 53
of tjgk RRC WAIA] F21& X35str), A9l AT A5 (1h-20, 1h-25)% DRB A& u|siy An|2= HE=2 -
A= 4 glt}. FIP(File Transfer Protocol)Y VoIP(Voice over Internet Protocol) 53 7S A}&X} AH]| A~

o4 wAss dolHE AL tEH 2L duFsR(n-15)E ddsAY 37 BEs 2 GuFern-
15)2%8 Add dolgd A F9 A Auls ojEeAcl Ao Agdrt. AdF-(Ih-10)E $54
B(1h-05)8 Fal 748 2428 39, oA 5o} Y TAEES Hlstel A4 Aol H4F A% A
Ao AP Ado] FYUES SFAF(1h-05)9 D58 L AUFHT(h-15)F Aoj@eh, Fal, 3ol
E oA B Ao BEEE THHI 4 BEo MR BE /)5S FAsE o &AW, ot 4
AA o] BakE s olo] @REE RS otk dF Hof, qUEFHT(Ih-15)7F FAsHE S A
o #:(10-10) AL FAE 5= gk,

|

£l 2 odgel ne /1A% 3% 4% ve

T 1i9 ANAF ZAAE A5 (1i-05), AF(1i-10), F3t 2 Jossht (1i-20), Ao] WA A 2%
= AYH (1i-25, 1i-30), 2=A=#(1i-15)E £33},

i
ki
(2
o
O

SFAR(1i-05)= =93 AEol= dole] 2 Ao Alo] AEE AFstar Add AeolZ oy %

o] NEE #*Jf&ﬂ} o] Aozt A" A9, FFAR(1i-05)E 7] 49 Aoz tﬂola ET
Fagtt. tgest 2 AquFsi(1i-200= 49 AS AgR(1i-25, 1i-30)4 Alo] Uﬂ
A i%fﬂ#(li—%)ﬂ]ﬂ DAE dolHE dFdltet ALY $4A5(1i-05) 04 FAE doleE Jusslsi 3
g 39 AT AHE-(1i-25, 1i-30)uk Aol #WAA]l A2 F-(1i-35), &2 Ao (1i-10)2 Agsts JTS
b Ale] WAIA] HEE(1i-35)E AofF-o AAIE wro}, datoA] 1dd wAXE YAA 319 AFo=z
gttt 49 A AYR(1i-25, 1i-30)= @8 E A~ HE A48 5 e, FIPY VolP 53 22 AF
A Ay oA BAskE dHolHE AREiA thest 2 Auest(1i-200 2 Agst Ay vhest 3 qusst
(1i-20) 2FE Adgt dolgE AzsiA A9 AT Au|z ofZgAeldezm dAdent. ~AE2(1i-15)
o] vy e, A e 2 9E] Active Time 52 aEslA wdolAl HHE Ao AE 29S¢
star, SFalFdA o] AEs M5 E HYFAY dZoA MsE AEF}EF Xl

>044

S8
2
L2
r>
fol
of
¥
r>~
mlo
ol FIF -iE op rzi ro mZi > o> Lo
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4T B ouge) FAY AN B, wue] TFHE T 22 ANE FAL 44 oo mel as

E B5E @AY, dey, w5 EE Bee] e AW #eE s AN Al AgaA Auw

AomA, B whe] Gy EE H4e] 4 aie] ABHE AL ohm, B4m mdd T4 aad e

5w FAEAY, Bes 58 P4 akd sdsE 252 pYE 5

d B wmel A Agel s TAGA A4 eel el A@siglot, R el Melold Holux e

S elA ofe] Zbx Mol bsghe BRolth, Temz R wje] welt MyE A4l dd] F@so] 43
A ol Hv] FEshs S83Tol MR okl of Ea3Tel Weish #EF A5l ola) FaAok @

w W oldet gol FYd 4 qluh

Main point

1. Define service specific resource pool to support diverse R16 V2X services both for the serving cell
and for the inter—frequency

=]

A7) 1

[e]

2. Co-existence of service specific resource pool and service agnostic resource pool

3. Based on PPPP, Range, PPPR, ProSe L2 ID or combination of them

Overall flow

1: UE <= V2X server: Parameter provisioning

The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID, ITS-AIDs , ES, platooning

The mapping of services to V2X frequencies/RATs (LTE or NR or both)

The mapping of services to range (high, medium, low)

The mapping of services to PPPP

The mapping of services to PPPR

2. UE interested in V2X service x: Camping on a V2X frequency of HPLMN mapped to service x
3: UE: Receiving V2X system information
- Serving frequency
B Service specific resource pools
B Service Agnostic resource pools
- Inter-frequency
B Service specific resource pools
B Service Agnostic resource pools
- Inter-RAT

B Service specific resource pools
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B Service Agnostic resource pools

- Service specific resource pool
M RAT info (optional; present only if it is included in Inter-RAT branch)
@ E-UTRA or NR
B Mapped services
@ List of mapped services
@® Range, PPPP, Destination L2 ID or combination of them
B Resource Pool configuration
@ Time domain resource: bitmap
@ Frequency domain resource::
@ SCS (If it is NR) and CP length
B Tx power configuration
@ Maximum allowed transmission power
B Resource sensing parameters
- Service agnostic resource pool
B RAT info
B Resource Pool configuration
B Tx power configuration
B Resource sensing parameters
4: Determining the frequencies/RATs for monitoring
- 1st set of the monitoring frequencies/RATs:

B intersection of frequencies mapped with the concerned V2X service and the frequencies indicated
supporting V2X in the system information

- 2nd set of the monitoring frequencies/RATs:

M Intra—RAT frequencies/inter-RAT frequencies providing service specific pool for Service x;
- UE monitors the service specific pools of the 2nd set
- If none of the frequencies provide the service specific pool for service x

- UE monitors service agnostic pools of 1st set

5: Determining the frequencies/RATs for transmission

- UE transmits the data for service X in the service specific resource pool of X in the serving
frequency (if supported) or in the non-serving frequency (if not supported by serving frequency)

ofst WrH mWS Fxste] B owye] B Qels AAS Awach vl B wwge Ageslel glo]
WE BA 715 mE FA o FAH dhel ¥ wye] 8§ BAasl 59 & Jrkn wusHE 5
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ol L AR AEe AT Zloltt. i FeHE folse B wUHdAY VeS eldte] Fojd o
S2AM ol AREAN, w8Abe o H= e Tl wE @b 4 vk aER O o E wHAA dw
o 27 W&& EWE Aol & Aoltt. o]st AWolM AMEH= A =E(node) S AHEsh7] 93 8o,
g A (network entity) 55 AAFste o, AAAES AHs= &, ¥ AAE 3 dHHANAE AH =
€0, vdd A ARES AHshs &0 o2 AW #HE Hd dAlE Aot webA, & Aol =4
T 8ofsel AHE A2 oM, Fed Jled dguiE JHe Wde AAshe vE o7t AHeE
ATt

ola} Ame] HoZ 9sle], E WS 3GPP LTE(3rd Generation Partnership Project Long Term Evolution)
AN Adelsta e 8o ¥ 55 AR ShA|NE, o dro] A fof W A E 9 A=

= =
A8 ohm, the el Wi Axwew SdstA 489 & vk

E 2at B 9ol A9e fa BT S LE xR TE2E mAsE Edet

T 228 Fxstd, EAE bhel o] LTE Ao 74 ANs ELaE 2 7] A= (Evolved Node B, ©]
3} eNB, Node B T+ 7]A]=)(2a-05, 2a-10, 2a-15, 2a-20)3} MME(Mobility Management Entity, 2a-25) % S-
GW(Serving-Gateway, 2a-30)% T¥th. A&A @2 (User Equipment, ©]a} UE H+= ©'#)(2a-35)2 eNB(2a-
05~2a-20) B S-GW(2a-30)5 S3ll 9|5 v E A &3t

%= 22904 eNB(2a-05~2a-20)% UMIS A]l2Ele] 7]& wX Bo| t<Htl. eNBE UE(2a-35)9F A Afd=z A4y

H 7]& =% B BHr} B33 J3s £t LTE A" E eyl T2 838 23 VolP(Voice over IP)
9} e AAZE AR AE vE3 BE AFEA Ed P o] F8 A9 (shared channel)S B3 Av]x= F2=2 EE
o Wy AH, 7Hg dE A A, Ad AE 59 A ARE HAPEA 2AEHE sk A7 e,

°]& eNB(2a-05~2a-20)7} @ ettt. 3ol eNB= &7 thre] AES Alolgdrh. o, 100 Mbpso] ¥ &=
& T3] AsiA LIE A28 oddd, 20 Mz tHSgFelA Aw Fu¢ #3 o5 32 (Orthogonal
Frequency Division Multiplexing, ©]3} OFDMelzl gth)& 4 A& 7= ARSSTh Hgh @de] A 7
of 23 wx WA (modulation scheme)? Y Y E(channel coding rate)S ZAAs= A8 WHx IY
(Adaptive Modulation & Coding, °l3f AMCz} gtt}) w218 A&-ghrh. S-GW(2a-30)& dloly Hlojal & Al3ste
FFaleln], MME(2a-25)2] Alojell whetA] dlolg #wojeE AAgstAY AAS. MEE o] dish ojsA #e
7IeS =8 A4F Ao 7lss BHste AAR g VAS 3 AZEHT.

= 2bE B dwe] A 9lE IR S LTE AlaHoAMe] 4 T2 ed 25 Uekd LHolt),

rir

= 2bE FHZFshd, LTE Alagel F4 Z2eEFe iyl eNBollA ZHzE PDCP(Packet Data Convergence
Protocol 2b-05, 2b-40), RLC(Radio Link Control 2b-10, 2b-35), MAC(Medium Access Control 2b-15, 2b-
30) o= o]Fo]xith. PDCP(2b-05, 2b-40)= IP header ¢5/H¢ &9 25 @9dch. PP F& 7|e&
st7]¢} o] QokEiTt).

o
S
2
N
off
~~
=
@
o
o
@
-
I
o
=
o
-
I
»
»
o
=
o
=
A
o
@
S
o
=
o
-
I
»
»
o
=
=
o
=
(]
o
=
<
—

- header & %
- A&} dlolE M4 7% (Transfer of user data)

- &214 AE 7)% (In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC
AM)

- &4 AAA 7]%5(For split bearers in DC (only support for RLC AM): PDCP PDU routing for

transmission and PDCP PDU reordering for reception)

- =5 ®X 7]%5(Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC
AM)

- A% 7] (Retransmission of PDCP SDUs at handover and, for split bearers in DC, of PDCP PDUs at
PDCP data-recovery procedure, for RLC AM)

- 933} 2 =353} 7]5(Ciphering and deciphering)
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- Elo]lw 7]k SDU 2+A] 7)%5 (Timer—based SDU discard in uplink.)

F4 @A Ao(Radio Link Control, ©]&} RLCEFaL 3+t})(2b-10, 2b-35)+= PDCP PDU(Packet Data Unit)E& &4
st A712 AFAEA ARQ T2 & FdTTE RLCY T8 752 s)ef Eo] sokd

- tloJE] "% 7)%5(Transfer of upper layer PDUs)
- ARQ 7] (Error Correction through ARQ (only for AM data transfer))

- Ad3t B3 A FY 7|5 (Concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM

data transfer))

- A& 7]%5(Re-segmentation of RLC data PDUs (only for AM data transfer))

- 4 A4 7]5(Reordering of RLC data PDUs (only for UM and AM data transfer)
- =5 ¥ 7]%(Duplicate detection (only for UM and AM data transfer))

- @5 ©X%] 7]%(Protocol error detection (only for AM data transfer))

- RLC SDU 2}Al 71% (RLC SDU discard (only for UM and AM data transfer))

- RLC A4¥H 715 (RLC re-establishment)

MAC(2b-15, 2b-30) ¥ kel 744 o2 RLC AT A 53} AZ= v, RLC PDUES NAC PDUCl &8st
MMPWE%HRmeag«#hﬂ%P‘iﬂO?%%@.mwl%ﬁ7ﬁ%&ﬂﬂ%%ﬁlﬁ%%@.

ol\l

- M3 7)%5(Mapping between logical channels and transport channels)

- =3 2 93t 7] (Multiplexing/demultiplexing of MAC SDUs belonging to one or different
logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport
channels)

- 2A1EY AR B 7]%5(Scheduling information reporting)
- HARQ 7]%(Error correction through HARQ)

- 247 AY 1

2

<=9l %4 7]%(Priority handling between logical channels of one UE)

X ¢ %4 7]%5(Priority handling between UEs by means of dynamic scheduling)

|
L
=)
N
2

)

¢

|
=
=
=
&
R
)

N

2 3¢l 7] (MBMS service identification)

- A% ¥9 MY 7]z (Transport format selection)

- 919d 75 (Padding)
g AZ(2b-20, 2b-25)2 A9 AF dHolHE AY Z9 2 WEea, OFDM A2 e FA HEz A
AY, FA ALY Ed FAE OFDM AMS Bzt fd o= ﬂﬁéﬁ Aoz Adss T3S 3
= E o T

Ao A HAES Rl Al RE 1 HER HEsrt. o]& HARQ ACK/NACK ﬂia} =
t+5%€§51 HARQ ACK/NACK .= PHICH (Physical Hybrid-ARQ Indicator Channel) &2 g
-2 ol gk d3 3 HARQ ACK/NACK ¥ = PUCCH (Physical Uplink Control Channel)O]L} PUSCH
(Physical Uplink Shared Channel) =¥ ANdS F3 AFE + A}

gd A7) PHY AlSS v 52 B Ao Fa/wEatR o]|Fold 4 glow, B g FiE FAl
q7dste] Abgele VleS WET FA 71E (carrier aggregation, ©]3f CAE} A3h ]E¥ g}, CA 7sol&
(%2 User Equipment, UE) ¥} 7]#]=F (E-UTRAN NodeB, eNB) Ato]o] BA1S sl bt wkddint A}g3ld
, TFEEETRe) s B Bgle] FAEIE FUMR ARl ARk JJr/l RAFrbs ASZFS g4 0
2 9y, &3, LTENAHE FiuE Algss 7] Yo AL PCell (Primary Cell)olg} &, -
32 SCell (Secondary Cell)elg} 3o},

&=

By

o

o R, =Y ASAME FHES &F AAS #18l, HARQ (Hybrid ARQ) &
& .

s

o

=) r

of AR AT, vyl 7]x]=r9] PDCP AlS2] A¢lelE= 242 RRC (Radio Resource Control, ©]3}
toh) Aol A8, A7) RRC AT F4 A AAE & AE, A4 IdE A4 Ao HAXE

=
=
(@)
i)
(-]
o
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= et

N
K
1
o

% et ¥ ool AgHE A o FEA Asue FEE mAsH: wdol,

L 2cE FxsHA, ZAIE vbel o] AT o] &4l AlzFle] Fd dAls WESAE AN 71A] = (New
Radio Node B, ©]3} NR NB, 2¢-10)3} NR CN(New Radio Core Network, =2 NG CN: Next Generation Core
Network, 2c-05)2 FA®EY. A& dZ(New Radio User Equipment, ©]3F NR UE i ©3F, 2¢-15)2 NR
NB(2¢-10) ® NR CN(2¢-05)& &3l ¢4 vlEL A 4 &3ht.

1-r1
ol

% 2collA NR NB(2¢-10)%= 7] LTE Al2=%¥19] eNB(Evolved Node B)ol t-&-#Th. NR NBi= NR UE(2c-15)%} 4
AR A4dEH 7]E =5 B Brp 1§ 453 AHAE AFHE F Arh. 2 o]5FAl AlAFHdAE BE
AHEAE Egfjglo] 3-8 Ad(shared channel)S &3 AH]~ HE=E, EE Wy AdH, 718 dAF A9 4d,
A e o BdH RE AR 2AE"EE sk FA7F ash, ol NR NB(2c-10)7F gtk skt
°] NR NBx= $4 threl AES Aofgitt. 1& LTE i8] Za1d dolg A4S 73] s 7€ Ad o
AGE olds 7 § da, A Fu¢ 7 thE W4 (Orthogonal Frequency Division Multiplexing, ©]3}
OFDMO]FJr ghE 7 AE VieR g FHHor HEY Tl AEE ¢ Avk. &g dde] Ad Ayl

2b3 WM Z WA (modulation scheme)¥t 2@ Y E(channel coding rate)S ZAA3E 43 Wx I (Adaptive
Modulation & Coding, ©l3} AMCE} gtth) al& H-&3hrl. NR CN (2¢-05)& °l&4 A4, ]0131 A7, QoS A
A 59 7I5E Fdgrh. NR (Ne ol EH?‘} olsAd #e Vs EE 4T Ao 7Vss ddete X}X] =5
Fo 7NATEFR AZHT. 3 NG o]FEA A|l2EE 7]E LIE A=A E AsdE ¢ don, NR (N
ME(2c-25)¢F VMIESIA QIEF o] =5 T3] dAdt. MEE 71E 714520 eNB(2¢-30) 3 A2

(<3

£ o2 ¥ odgel A8 4 Qi AAT BN AxYe] P TEZ S e BHeld. .

ﬂ

= 2dE FEs, AAY olssAl AaHe] P ZREZE dudt NR 71AFelA Z2E NR PDCP(2d-05, 2d-
40), NR RLC(2d-10, 2d-35), NR MAC(2d-15, 2d-30)°.& o]Fojzlt}. NR PDCP (2d-05, 2d-40)9] & 7|5 ¢}

9 7I5E T 458E 29T & ).

-3y 4F 2 4= @A 7% (Header compression and decompression: ROHC only)
- AH8A} dlolE] A% 7% (Transfer of user data)

- =214 A 7]%5 (In-sequence delivery of upper layer PDUs)

- <=4 AAE 7] (PDCP PDU reordering for reception)

- 55 ©X 7]'s(Duplicate detection of lower layer SDUs)

1
N

§ 4% 7]% (Retransmission of PDCP SDUs)
- 9t53 % 2353} 7]%(Ciphering and deciphering)
- E}o]m] 7|4k SPU 2+A] 7] (Timer-based SDU discard in uplink.)

A7)l NR PDCP &X¢ 4 ABA 7S (reordering)e d+9] AlZolA A3 PDCP PDUS<S PDCP
SN(sequence number)< 7]HFo.2 FAUIR AFHste 75s Db, Addd SAUZE dHolHE 49 Aol

Zmoh 71es XgT & oy, #AE AAHLs F4% PP PUES 7IFse 715S 29T F
om fA% PDCP PDUEC st el HiE $2 Fof st 7|s& 28T 4 dom, {45 PDCP PDUEC

EH?} WSS aHshe 7les IS 5 o

NR RLC(2d-10, 2d-35)2] 8 7|5 t}g9 7|58 & a9

i
55|

sst 4= gl
- dlol8 A% 7% (Transfer of upper layer PDUs)
- 214 AD 7]% (In-sequence delivery of upper layer PDUs)

- Hl=x4 A 7% (Out-of-sequence delivery of upper layer PDUs)

1
=
=
o

7] (Error Correction through ARQ)
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®& A=Y 7] (Concatenation, segmentation and reassembly of RLC SDUs)
- A&3t 7]%5 (Re-segmentation of RLC data PDUs)

- A A4 715 (Reordering of RLC data PDUs)

- 38 ex] 7% (Duplicate detection)

- 9% BX 7]%(Protocol error detection)

- RLC SDU 2}Al 71%(RLC SDU discard)

- RLC A4¥H 715 (RLC re-establishment)

A710l4 NR RLC 219 =212 AE 7] (In-sequence delivery)< 39 AlF o 2HE $41% RLC SDUES
AR A AT dgste 7leS Wk, dd suhe] RLC SDUZF o] 7ie] RLC SDUER &&= o] 4
B, ol AMxYate] At Vs
PDCP SN(sequence number)Z 7]5o =2 A

5 A%ehe 158 198 F slonl, §
ey
4

rkﬂ H>

3k 4= glom, FAlsk RLC PDUE < RLC SN(sequence number) =&
o, AE AFEste] 2% RLC PDU
BuE FA Fo k= lee ¥

ou, 4% RLC SDUZF A8

= =
5ol Ageh 752 LHE & Qor, =
KX

T A9 EolWrt v
ek 4 loh. E=3 A
, Sequence number?] &A1} gHgle], TEsle £o®) AT s}
o] PDCP #AX 2 A9k A#glo](Out-of sequence delivery) AEd = o™ segment ¢ ZA-9-ol&= Bl ¥
A= o] AU FF FAE segment ES FAISF] &g sk RLC PDUR A4 % %, Azlste] PDCP &
2 Agdd 4 9drd. A7) R RLC A5 H ¥ (Concatenation) 715S E&eHA] &8 & Jda 47 715S R
MAC AlZollA F=aatALE NR MAC AT th53H(multiplexing) 71522 A 4= U},

o

F71olA NR RLC &x]e] H]&xd AY 75 (Out-of-sequence delivery)2 319 AlFoZFE $413F RLC SDU
%H%*ﬁﬁ@]MEQﬁ]ﬂ%gixﬁh} 715 ek, Qe dhbe] RLC SDUZF oe] el RLC SDU
T&Eo 48 A, olE AxHsIY AL VeS xdd 4 9o, 4413 RLC PDUES] RLC SN
%Pmpw%xﬁhhl€%§@§ﬂﬂ ¥ RLC PDUS & 7IS8lFe 7Iss 282 5 Sl

S e
o

=

A o8] NR RLC Al AXEF} d2€ 4 doer, NR MACY 8 75
[

R MAC(2d-15, 2d-30)2 3 ©
9%+ Uvh.

< b9 VIsE T 4R E
- W3 7]%5(Mapping between logical channels and transport channels)
- 38 2 9rEst 715 (Multiplexing/demultiplexing of MAC SDUs)

- 2AEY AKX Bl 7|5 (Scheduling information reporting)

- HARQ 7] (Error correction through HARQ)

- 24 Ad 7 4 &9 24 7]%(Priority handling between logical channels of one UE)
- @7 94 <=9 %4 7|5 (Priority handling between UEs by means of dynamic scheduling)

- MBMS AH]2 &el 7]55(MBMS service identification)

- A% ¥ A€ 7] (Transport format selection)

- 99 7]5(Padding)

NR PHY 71(2d-20, 2d-25) 491 71T dolHE Ad 29 % Wxshal, OFDM A¥=E vhsolx 74 Ad=
ASAAY, T ALE B FA M AW Bxam AY PzPAA 29 AFoz Aget TA4L

T3 5 Q).
B =l EAIEHA] FgATE, whdy) 71X]=2] PDCP Al A9lell= Z4zZF RRC (Radio Resource Control, ©]3}
RRCEFRL gte}) AlFo] &A1, RRC AT F4 2 AojE 3 HE, 4 #d AA Ao wAAE F2
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[0277]

[0278]

[0279]

[0280]

[0281]
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& 2e=  EWolA Farsks A AlAE WolA V2X FAle Adishs =dolr.

V2X(vehicle-to-everything)= &3 RE I o)|AE S3 4 7eS SF6taL, 2 8 2 $4U& °oF
= 74 Q4o w2} V2V(vehicle-to- vehicle), V2I(vehicle-to-infra-structure), V2P(vehicle-to-
pedestrian), V2N(vehicle-to-network) o] Ut}. V2P T V2V 7|2 ZH o2 Rel-13 7]7]3 FAl(device-to-
device, ©]s} D2D)o] % B A E wEn. =, Atol=¥ A(sidelink, PC5) &2H& 7|2 o= &H, 74
=3 TEo] AelE At ol el BEE Alold] M YRl AllERHAE FalA Al dHelH #Rle] F4l
"ok, o]yl 7] AT LTEAIA Aoj®l V2X BrF ofujgl, NRelA A2 Aojd & A& VX = A&o] 753}
W, 54 AuE e tigk dadgel=rt A8d & ATt

7145 (2e-01)2 V2XE A dote A(2e-02) Sroll 91§ Aol= shute] 2pF w2 (2e-05,2e-10) % K=} Fof
G (2e-15)& XL ATH. F, A D (2e-05) 71A T (2e- 01)JqL 2t dd-71x= 2 P A(Uu, 2e—3o
2e-35)% o|&3ste] AEY TS S, 2 A= dd(2e-10) 2 Bz Fuldd(2e-15) I Atol=
A(PC5, 2e-20,2e-25)5 o]&3ato] 717|3F T4l& A drk. 7] 1 A 71A T gNB 52 NRS A HstE 4
adol= #@ eNBY F 2lom, 2 whE(2e-05,2e-10) 3 B AR FuldE(2e-15)0] Alo]=

25) & olgdte] AFAHoR FHE Fi Y] YA 7IAFo] Ael=R A Bl AMEE 5 Qe A9 E
gaof ). ofeli= LTE Al=Ble] VaxellA 71x|=o] wdo Al A9& ddats W 1131 X%ﬂo}%ii
H, NR Al2=BdA] EY5he VXA A% LTEA A ¢F vlsesk d2 W ATh. @A, NRe|AM+= T2
numerology= AM&3}al, sidelink AHY Zo] tidh AA7} oj=AHx &

A (2e-20, Ze—

ko)
=
Me A

LTE Al2=®le] V2XE 7o 7| 5o] wdtell Al 2h9S ddahs Wl whe} scheduled 2 & (mode 3)7

UE autonomous A+ @ (mode 4)¢ F 7FAZ YE = Ak, 4719 scheduled X}O %“"494 AS- 71A T o]

RRC 4" TEEINA dedicated 2AIEH WAoo Alo]= T Mo

A719] WS 71A] Tl AlelEg o] S HHE & ] Wi A %13]9} X}% %4 i&ﬂ(% ]

semi-persistence transmission)ol &EIHo|t}, W, 7|XA|T

scheduled AFY) e (mode 3)2] Ao, RRC ¥1Z20] ® wido] tjE dHE

Z1A =l Al RRC HIAIA] 2 MAC #lo] 2.4 (Control Element, ©]3} CE)E o]&3dle] A%=E 4= dvt. oJ7]A RRC

WA A 23 SidelinkUEInformation, UEAssistancelnformation WA|A|7} Abg= 4= ¢lt}. &, MAC CE

2 AEE T (Ho=E V2X S4A1S 9% WSR-S dEe AR} Alol=ga S4AlS 93]

= dolg e Afol=o] e AW E3H) ol wHAEE I MAC CE 5 4 vk, 3GPPolA AM&3tal e wWHA

B o] i3k AAet Eal W88 3GPP F7 TS36.321 “E-UTRA MAC Protocol Specification” & FZ3ht},
>

HhHo] UE autonomous AR @2 7]|A=o] V2XE 9t Atol=da $54 A 8 Al2E JR=E AFska,
o]l ezl Eol weh & %% /ﬂ—.O}ﬂ] o A7) A A8 W O 2= zone mapping, sensing 7]
29 A Ay A8 Fo] e 5 k. V2XE % A E9 Fx2+= SA(scheduling allocation)& 93+ |
A(2e-40, 2e-50, 2e-60)3} dlo]E] AES 3 AL (2e-45, 2e-55, 2e-65)°] AN drte] MH H A& +
At = 903, SA(2e-70, 2e-75, 2e-80)2} dlo]E(2e-85, 2e-90, 2e-95)E5 I3k U] Q1HIIA Ze W2
o8 ARRE Tk Utk A7 F T E T oW Zlo] ARG EU R SAE 2709 A4 E PRBEE A EHIL Ho
HE 93 Ade] A& AAete HE&S X33, o AolA] V2X AH|2E ¥ dde] = tsd = 9o

o
w, g7]e] A3k 71X 5 (2e-01) 3 GHE(2e-05,2e-10,2e-15)2] #AE A &8 4 .

TR, A7 A EE §F A=A dHolH FeAle fdl, ZIEHe® LIE AJAES] Ve
Destination Layer2 ID(Z-& destination ID)E B34 V2X AMR|AE FESGY. F, AIEHAE 3
== V2X dloly 7, & MAC PDUS] dljoll ©Ee] Source/Destination Layer2 ID (Z} 24bit Afo]=)7}
%™, Source Layer2 ID ¥ @ite] 1 2HAE ow])slH, Destination Layer2 ID & @io] dAdd= V2X
dlole] Edge] My~ F/HE AAIgTE, ke $41 whdo] Bul= Destination Layer2 1D & F418 th& o
o &% Destination Layer2 ID o tjdt Au]xo] 7FelE 1 FASEE AAE o 9= Aol &% MAC PDU
o &3t oy R & gIAYsA F AToz HAEdt. Ad719 Destination Layer2 D9} V2X dlo]¥ = F
o thal Wi AKX V2X serverol A V2X Control Functiono & Agsle], @Al provisioning BT},

Mo
ool e
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[0283]

[0284]

[0286]

[0287]

[0288]

[0290]

SIHS3 10-2019-0119799

T 2fE B ddgoA FastE LIE A 2" A mode 3 E&alE V2X @hde] ol AL AXE ©A3

H
ok

T 2fE Fzxay, AT 2(2f-05) s du @ 1(2f-01) 7|A=(2f-03) L2 HE VXE 93+ A
(SIB21)& FA1gtH(2f-10). 7] Al&=8 FRoE Ato]l=" A dolE F541E&
= 9% A AR, 5718 AA38h7] 919 AE, inter-frequency A& A% FH Fo| E3FE o] Tt
2 12f-01)9 V2XE 918 dlolE EFo] AA(2f-15)%W, 7|A =3} RRC AZS F3ITH(2(-20). A7
RRC A2 A4 dolg Eggo]l AAF(2{-15) ool Fadd 4 Ak, @ 1(2{-01)2 7|A=olA th&
E(21-02)7 V2X TAe & F e AF AYE A eR(2-25). o] W Y]AFo| A RRC MWAIA] &2 MAC
o] g3t @As 4= ). 7] RRC WA|A]Z+ SidelinkUEInformation, UEAssistancelnformation ™|A]

Els

=

>,
(o2
Ho
o
R
(e
e
ol
f
= >
o,
O[ﬂ ol

AFEE 5 9tk 8, MAC CBE € o2 AR F (FHojk V2X 5418 93 vy ruyds 49
Zpet Alel=g A FAlS A8 HuEo] gl ulolg o] Aloj=o| uigk AFH x3h)e] wudeiEi MAC CE
T ATk, 71A = (21-03) T 1(2{-01)° Al dedicated RRC HAIAIE &3 V2X #& 2l %%6&@(2&30).
o] WA]A] & RRCConnectionReconfiguration WA Ao E& & 4 gt A7) 2 %“%% o] @ A= Ed
Ho] FHUY &g FA9 B3 oo wEt luE 53 VX Aol AY PC5E 93 AYY 5= Slvk. 7] AFS
$s] ©he UEAssistancelnformation =& MAC CEE B3 V2X E#| ¥ 2] PPPP(ProSe Per Packet Priority) <
LCID(Logical Channel Identifier) ARZE F7la|A Btk 71X=S o2 gl ESo] ARE3tE 2o et
AR e g3 9lY] witel V] @ 1(2f{-01)o] 8= AdS Holle AdE FoA 2AED T

sk, A7) RRC wWAA O] UuE £3F SPS configuration AE7F EZ&Eo] 9S A% PDCHE £3F DCI AEo=
SPSE activation & & %1:} 2f-35). @ 1(2f-01)2 7|A=r(2f-03) S 2 H-E F 1o z19] 2 Ao
wet AE W3 L LS AEsta(2f-40), 9EE(2(-02)A dHelHE HEerh(2f-45).

e 2> N e lo oY R

mﬁﬁ%rﬂ

o rlo do

o

T 2g%F # dyolx FadkE LTE Al2=®lel A mode 42 F2she V2X ©de] diolg] HAE dxat =9

ojtt.

71 R 3 (2g-03) 0] A 2P Fe] #Hosl= mode 39 EE] mode 4 F2S @ 1(2g-01)0] A|AEl ARE E35)
gl FAe A S W R Ao AYs MYsta tolEE MEshe HelAl zbelde] k. V2X E
el Al 7145 (2g-03)2 @ 1(2g-0D)& A8 o2l T/ Aol="a 2 Z(V2v A &, V2P A $)S
@it 47 A & ddo] 9 g ddEo] Agste Ade AT ¥ AR Jbed A & A
Hog Aed 5= gl Y 3 vy A" A FoA wdo] AW AL HEsE AY F Sow

R EL

&= 2g5 b, X 2(2g-05) il UE @ 1(2g-01) 71A=(2g-03) SR HH
(SIBZD)E F21(2g-10)gth. 7] Ala®l FHoE $541S 9 Ad & AH, A4
718 AAs] Y3 AR, inter-frequency FAIS 1% AH To] I3 ). © 1(2g-01)e) V2XE
gk dolg E¥o] A4 (2g-15)HW, T 1(2g-01)2 7|A=(2g-03) o255 A|~¥l JHE T3] 7
A F oA ARE dFE FHH(EA 2 13 dAE, 4 @9 vF AdF, A 79 13] AF
)l wel, A FI 49 Ads AH(2g-20)3aL e ©EE(2g-02) e Al Hlo]
%] %
%l

it

ZA

id

s d1E, #@d A = el HE
&8 (2g-25). dubH o R [TEAA Y V2X AlujAaE A #Ad oo 9% AR F7|de ALolgts 24
3l A

o= FdFol 7] WEdl, mode 4 FEAA A 7Rk thE AL, &, @ES & dEEo]
2=

S AAE, dld Abol FAFEE AY FoAe dAE 7Hed A9 EZ(resource block)S A®Ela, olF
Fr1Hor A5d £ QRS vy AYE gttt o]F, @A dhyEE dolE wFo] MAEAY, glof
kA A7 Al D A ek B2 AN & FHAise], AZE dojE HFle Agd ¢ Jd=F ).
A Adgtoel, A E A olef VNke] T Aol r|iReg FAE 4 glon dF A T F 4
FE A e ASoe ST ALY Zold Ay AY e F) FAlo] =3 5 9yt

4719l = 209 & 2g% LTE V2X AlZ=glefAle] Ato]=g]a dlojE] F5ale] A4 9 dwbAel 25 4elskal

i, AAZ AEHE deld siZel va A BulelAe] s AA, T wele 4 2 Esl PH e
% 2ed|A ghekel ARalAY AR Awe] AESITh. MR VX Alzdlo] AEA BelEs] FalaE Aual

Fo) A% Wtolle}, ALgA WwelAe] W7 A, A wlole] A4 @ hws Wy Fol W AR
Q38

A4l
mag 4 ek ® wEelAE olF AA oA NR V2Xel tjal Agx WW B W R4 wlele] wel A
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[0293]
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[0296]

[0298]

[0299]
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X 2hE oA AldekE NR V2X Al 2=8lol A-8% = MAC PD

U
olugl, NR V2X Al~Eo M= 7] oz wda) ol Alo]o] do]H

LTE V2X A% #at F52s 713 A
oz AAsta lom, olF e 71E AEe VIR At A thE Alol=y A g Hoje) &
Atel="g A5 F% doly F5Al EHo] A ojof gttt HAAR whdo] VoX dlolE #jFle] WASIH, UF9
PDCP, RLC 52+& &3l MACAIA A% MAC PDUE F+/d3tAl #rt. dwbdgo= RLC ¥ PDCP 522 LTE =2 NRY
A AYE TS adE wE AHolw, Ax ALEE NAC PDU 7AS Alo]=8F0] 2 H&aE Zo] AQF
o, B o= NR V2X Al2El, 53] Aloj=daw [duE = MAC PDUSl A% o oisl] #leksiy, A

MAC PDU 3&lt], MAC PDU A E. &|t], MAC SDUE -&3tt},

WA, = 2h-05 ~ 2h-500014 & < 9l5o], MAC PDUS] AA F-ZE MAC PDU 3l + m x (MAC PDU M B &t +
MAC SDU)9] FZE& Arstth. o174 me MAC PDUE F3 A== MAC SDU 2 & A2 sge] AA Mes
ol | LTE V2X Al2=®lo A9} th2 A MAC SDU HZ & MAC AB sg7l Lol $Ix3t:s 2AE 53z
b, FuE LTE VoX A]&elo] A= MAC PDU &t + m x MAC PDU M E &t + m x MAC SDU & F%Z 717},
g, 5AHOE NAC PDU Ato]z=E Bt37] 918 9| wviolEVE x3he +x Qv olF Fal whdo] 4lg MAC
PDUE tzdy FAlo &xo=z we A7t 7bssd Ho] 1 9 £ dHoJE&S 7IXe dlolg A
FHE 7Hd S k. ol AA LIE V2X dlolg E# o] 300 byte 59 9% ARZS Edtsl= obdd# A
2wt x]Ysk=d H)s], NROlAE thkst AMu]2, E3] advanced driving, extended sensor, platooning
service 52 A Y3l= NR VXl A= LTE VeXol Bk =2 dolgfo] Fost oz HWolmg o] MAC PDU
TF27F 14 dlolE AHgld =gl € 4 Ut}

TAFHOZ NR V2Xoll 4] MAC PDU 3t ?Z-@ AHA8] A EH, V/R/SRC/DST o 25 7T, o7]A4 vV 4=
(2h-55)+ 3lld MAC PDUS] HAE &e5+ 4 bitsolw, Rel-12/13 D2D, Rel-14/15 V2Xe} AFA Ae¥+ MR
VXS FRIAFE ooy, Y g 01@4 Rel-12/13 D2D, Rel-14/15 V2X¢} ©t2 #& 714 4 glom, o]
5 FAlgh @dd sd d=E vzdste], MAC PDUZE oW H2 gl whom AdE A Q1% 4 vt
MAC PDU 3ltie] R H=(2h-60)= FFo AHEE + A& F7 7155 S8 dA%S vEe|tt. MAC PDU 3t <]
SRC B=(2h-65)= 24 bitse] @ Source Layer 2 IDE ojujsly, v HE EAHE= /3 IDE v Hc}.
3l SRC == whdo] VX ¥ EvlElE VoX AW EFE AT o fddo]Exe] AEd 4 glom, o
o] I USIMO 715+ o] X84 5 ). MAC PDU &ltle] DST F=(2h-70)E 24 bitse] Destination Layer 2
IDE ofmlabm, V2X Auj2 MR oW AH|ARIAE Hitety] 9 wiBE 4 Avk. thA Zal], 22 DST @k
ZHA™ e Vox AH|AE JAgetn JukE AL ouEt). o NR V2Xol A= broadcast RS B o ®Ebx]
7] W&o unicastZ X]" &17] HOH 24 bits9 DSTE w& 119 ololt]® A ALY 24 bitse] DSTY dH-
. o2 Eo] 24 bits DSTlA MSB 16 bits: AHA EHZ A H&kaL, LSB
o}, A7) DSTE V2X AW 2 V2X Control Functiong 3@l provision

)
[
Ll
oft
:.Ol:'
rﬂ
f
O
m
oZi
g
>
f
32 -E
2

)

)]l
o

*’w
o 2 f

F7F2 A7) NR VeX MAC PDUSl MM & e] Fx+E R/F/LCID/LY %5 712 < vt NAC PDU ME 3
AEatazl 3= MAC SDUY Alo]=E A A8k Eﬂolu}. MAC PDU AMH. 3|t R F=(2h-75, 2h-95)%
AFRE = dE F7F 715S 98 GAELS v Eo|th. MAC PDU A B &de F B=(2h-80, 2h-100)E= FHo|
95 L I9E=(2h-90, 2h-110)9] Ato] 25 AAISh= S s, 002 YA L T=7) 8 bits ¥S 9v|s
3(2h-90), 12 AEH™W L =7} 16 bitsYS 9w (2h-110)8HA] @t Z& wigje] wig© 7psaict. wEdh,
MAC PDU AB 3] LCID BE=(2h-85, 2h-105)% AEH & MAC SDUQ =AY FR/HE F&3st= telw, SL
dolel el wet Hola2 wid o] A" = vk, 47|19 LCIDE o WA AR WA = o 3%
o oW LCIDE WA voX EdaS md e A A F= vt

_&

9it B wedo]q Aokl NR VIX AlElo] A8 Alolmaa RA lole v W s W 2o w
Bl wwo)t}

NR V2Xoll Aol Alol==3 FA Hlojz]E SLRB(Sidelink Resource Bearer)ebil A 2s}H, o]i= PDCP entity<}
RLC entity® TAETF. =, SLRB = PDCP entity + RLC entity ©]t}. 3}1}¢] SLRB:= LCID9Jr SRC/DSTY] pair®

% K
o
T
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[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0311]

[0312]
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:rL

ks

Ak, &, ©dre g2 gz RE A% NAC PDU A9 dy 2 B Fudd ¥3E UeS Uz
2+ LCID && SRC/DST pairEs F41st= 4%, MES SLRBZ establish 3tc}. A7]e] A =8 SLRB
= establish 3= 5% SLRBEZ A8l 94+ PDCL/RLC entity 52 Z713}etE 23S ousiy, Av]e] %
718kl state/timer variable #kE©] si=stH, ofzfjo] =73} Atz Fdd & v},

1. T_reassembly (RLC)®} T_reordering (PDCP) ZkS 022 A" (o] RLCS PDCPolA] reassembly$}
reorderings ¥+ ElolWE lAlStE 52H& on|git).)

2. RLC state variables® A® (V2Xol A= T @2 o] do|gHE Fitol| A= Aol 7he3dl7] wjio] o
ZRE $418= RLC SNE 082 AYSHA] gar, AWAA fAlsk g7le] RLC SN #toZ dA3te= Aol Has)
o)

A. RX_Next_ReassemblyE AW A A%t segment 2] SNZ AA

%

2ol
. i >

B. RX Next_Highest& AW A 4213 segmento] SNZ A
3. PDCP state variablesZ A€
A. RX_NEXTE WA 41k PDCP PDUS] SN2 A A

B. RX_DELIVE Z WA =4l PDCP PDUS] SN= A7

L3k, V2X AH] A= Destination L2 ID (DST ID)ol we} Awv) A7} defA] 7] wjiol s Auv]xo ojst H3dlo]
N o] g dlolHE YHadd & J=F s dws) 7|He] sy, dF EW, SLRBE 5 Av]~
HE AEEHA Ha, g SLRB= DST ID H2 4535 913 Root keyE 7M. o, d%stE ¢t 2A|
keyE DST IDE EA 5+ Root Key® AT, A4 KeyES o] T3 7142 AW PDCP headerol] *3ghst
T Utk olE A3 W WA (MH]2~) EE AR T2 dort A8d 7 drt. Aok A 542 3719
A w2

NR V2X ©2H(2i-01)2 NR V2X AH]=~E A 43}7] $18] V2X Control Function(2i-02)& E3l| service IS 4=
AehE AAE JERTH(2i-05). 7] Afol A NR V2X A B]A~E 913 parameter provisioningS F~35kal, AJH]|
2 HODST ID visd 2 RAT ¥ A8k VX Aul, VeX A9 7 34 AR 58 54 5= 9. 479
V2X Control Function(2i-02)& V2X server(2i-03)& &3l wlgl sld ARE 7k doprt &g wde] &
S A=, dlE ARE wdeoA dEsth, o]F v VoX MWeAl 1F H(97]A 152 DST IDEZE A
AE F AR Key 84S 331a1(2i-10), V2X AW DST ID ¥/ 2F HR2 Aul2 KeyE A3 ch(2i-
15). Z&7191A KeyE AlFsh= VoX A& AE3sHA= V2X key Management Function¥ 4+ oW, o]= V2X A
H Y Z2 v EAE 4 o, E dgex= HeE flF V2X AR 7sdith. FUMRE 21-20 @Al A
Root keyE Alddte AxtE 3% tt. = DST IDEHE FEYE Root Key7l @@l A 9w, @Ze e
Root Keyell DST IDE H-&3lA A d5slo] A3l 453} key & AT 4 Aot A7) dANA v2X A Y
= gl A key’t HE&HE expiry AZHE A AT = .

T V2X HlolEl7t HAetw, whde] QtestE % 71 duElF(2i-30)& FA ¥ 7] 2EF EF(key
stream block)¥} T3 V2X dlolH E5& wlely =g A k(exclusive or, 2i-35)3}] gastd A&z} 3l
(ciphered user packet)2 AAAIZITH 7|4 d53E 913 7] 2EYH EFL Root keyZHH T3z A&}
BHe] osts 9 71(Key_V2X, 2i-35)¢F COUNT(lE =o] PDCP SN + Key ID9] ¥+), Bearer(®lole] ID),
Direction(WIA X Ad Wak 0 & 1), Length(7] 2EH E=9] Zo])9} & waluHES dgoz 3 7]
AR dauglEs AT FJ 25 7 Uk FA ddeMes GEstE AREAF HolE 7S FAlEte], dhidol A
Agg 7144 dugEd 22 AS Fdste] gEste] A& A A 7] 2EYH E5S AAAAA wjEH
ks FAFH(2i-45). TEAM Y] duElF FF mATIAR 7]A Tl e Root KeyEHH 7 AL
|2 HHo] d53E 93k 7] (Key_V2X ,2i-25)2} COUNT, Bearer, Direction, Length(7] 2E™® B2 Zo])
=4 g HE st FsstE 93 7] 2E" 255 45 5 AUk

]

ruE N

junss
1o

T 2j5 B oA Adste NR V2X Al Z=glo| Al ARE2F HHA L] HlolE F44 A 548 YERA EWol
o,
% 2j5 #H=xshd, 2j-10 @AA NR V2XE A Ysts @2 1(2;-01)2 V2X A ¥ (2j-05) ZH-E NR V2X AH]2=
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Z 93 v EEL provisioning ¥ETE. oju] V2X A B (2j-05)+= ©LES ¢33 NR V2X #E gPvEHES
V2X Control Function(2j-04)el w2l Aea|5a, V2X Control Function(2j-04)oA &l wdo] NR V2X A]H]
2 kS 9 AT o I sta, IFEHES ALt 3] dAldA s gev g e okglet .

- LTE V2XS} NR VoXZ A ebs Fop4 gn

- Destination Layer—-2 ID(s)9} V2X Au]=9te] wfjsd AH (& E9], PSID (provider service identifier),
ITS-AIDs(International transportation service - application identifiers) °l| extended sensor,
advanced driving, platooning &°] wj%)

- V2X AH] 29} V2X A9 =344 / RAT (Radio Access Technology, LTE or NR) Alelo] wj | = EA S0
A A Qshe Aul2TF FAsME 5 S

2j-15 @Al A] @ 1(2j-01)& TAS A sl VoX Fuparo] AEZ 2 itk Al
V2X S35 HPLMN(Home PLMN)Y 4= Q). 47| Fapa4s= Alo| A =Alsk dhefn| o] ZghE o] Q).
2j-20 @Al A S 1(2j-01) 7] VX F3pel A9 Az & 3k 7]A]5(2j-03) S 2 H-E] V2X AH| A8 9%

Aaw ARE ST, A7) ARE ARt VX B4 FAT 4 b Ans T 4 glom, gud
[

;

o)

DA T
o2 A9 E(resource pool) AH7}F EgtEo] Qu}, I A7) A E ARE FA Y E T A AL =
o] xF =] lom, 2j-25 GAlA T HARE T g 1(2j-01)2 thE V2X @ 2(2j-02) ZF-E 9] V2X

HolHE 24 44 A9 £& Bal 4% & Ak,

2j-30 @Al A G2l b ERFE V2X MAC PDUE e ohahe s MAC PDUS EAske= &t 2 A1 &y
& tadste], Falgk NAC PDU7} oW AH|2=IA FEekar, s AM|27F dAdE= SLRBel| tia] Al 1
security handling 5254l A security A€)& Gt 47] Al 1 security handling &2 Al
MAC PDUE ©lzH3tar, 574 SLRBoﬂ sl A4 Hasts Fdste] HolHE Yadshs s, & 2ka 2
T 2kboll A AAIB] AdwEtl, Y] @AleA] Alel=y s T8 dlolHE fAlse SAld g 14 A4
NR V2X dlole] EFo] TAFHE(2j-35), @I 2j-20 @A FAET Fal A FE 5§ dHoHE By
FH 2 3k, AA dolE7t AEH7] Hol v A 2 security handling B2 (EA A security &)<
A Ao, dld 5 ﬁiﬁ}ﬁi golel sRe] thal SIRB B2 45dtE HEs ddsis 2oy,
% 2ka 2 % 2kbellA] Z}/‘] 3] Adwgitt, Adrle] wAlelA] B dlolHe tis] ¢Esrl W, =W 2hol A
A e+t MAC PDU E el o Oi SDUQ} AH s Akl AEdrh(2j-45).

ﬂ\ﬂm

T 2%ka ¥ % 2kbe E ago] AA] oo A AerEtE NR VX A whie] Algxl Hw A owjojy] w2 o
sg A AR vehd =del

2k-05 ©AIeA, NR V2XE At @ES V2X AHEIE NR V2X AH|AE 93 sEiEHES Z2H|AHY
(provisioning) W= oluf V2X MW= dEES 9%k NR V2X - ##}u| e &S V2X Control Functionel ]
AEa|FaL, V2X Control FunctionolA &% ©ko] NR V2X AMu]2~ AskS A& v o5 sla, dEv|HE
A, A7) dAlolA AEEe FuHES =W 2jo AAs] ARttt 2k-10 DAl whES #
S 7R3 = VX AH A x5 A YEE V2X FaaE ‘EJ- 2 g}, A7) V2X F34=+= HPLMN(Home PLMN) <Y
ATk A7l V2X FIppol] AE 2 T S VAT oRFY V2X AMHEE 9% A28 ARE FAE
A7) A"l AHE V2X BFE 3 £ dE Xéi%ol x3d ¢ gon, duxHoer Ad F
(resource pool) X7} EZgeo] Qrt. HEdk 7] 29 & AHv $4 Y & 2 74 A Fo] x23hE
Aom, 2j-15 GAA AT HEE F 2HE ] VX HoHE A A A ES
3l A% 4 Q.

7] GA A whdeo]l NR V2X Atel=® A HolH #lEs FA% FS-
AFsA FY dololz AEsr] $8 Al 1 security handling &
MAC PDUS] 3lE] B AX SuE Az Falgh 7] M|~ F7
A 71EC Auja WA Q| RAQIAE Akl s DY dnh. 2k-25T Al A whek
Seell A= LCID 5& A= SRC/DST pairZh A 55 QJJD}. ghek A7) T o x2AE B A
erom, e 2k-30 wHAlClA s A SRS LCID 2 SRC/DSTZH-E %= 7]¥ SLRBE w3

SLRBOl A &H+= 533t 715 A&ste] dHolHE "zditt. 53 A7 o

DST IDEH-H 3]A= Root keyet PDCP #Z] st Xgtd HE

U

mlm
d
ol
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N
N
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2
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iie]
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o
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25 TAA Tdo]l F 7HA] 2 F shuetE REESSHH, 2k-35 SAl A ElE siFlo] AR AH| AR A A
g Bkl A =L SLRBE establish 3oh. OhA] e, A 2& SLRBS T4 38H= RLCSF PDCPE A A7) L
718} gk, & B9, A% sub PDUZF UMD PDUY 74%-, wZ2 3|9 sub PDUE RLC entity® AE3FaL,
Z sub PDUZ} UMD PDU segment& 233}il O™ RLC state variables Ulo]E gr}. owf, 218 HAWUA
UMD PDU segmentol]l *3&+¥ RLC SNE RLC state variable(RX_Next_Reassembly, RX Next_Highest)< A= 3ic},
ol wio] Flgh thE TR FE 9 MAC PDUZF 7] HEo] olvgt 929l RLC SNE 7H& HEd + 3
= AAR Qgolt}. 2k-40 @AM @to] 4=A1E NAC PDUS| DSTo] A& A3 Aolx] o5 shdkslar, vt
g FAISE DST 1D, & A2 Au|ze] sidsid, o 2k-45 TAloA 424138 DST 1Dl 3F3H= Roo
keys &3l OLEQ keyE AT, 3T keyw Hoslol] AF&EW, oju] SRC IDE 7] AA Lare]Fe] 2o ]
Ag" & drk. A7) @AdA AA HEo)] ALEEE keyE 7E W] FUHHORE Qg FH, dF 59| key
A

2 o l-N' et

il

id gRe F4 PDCPO] hﬂoﬂ FFs o ot 2k-40 PACA] olw] A-EE AL 91z DST IDE HAL 424l
& A-oll= 2k-55 @AM, oln] dagl= HE keyE AEalA doly Hrls HEIAG.

71 e FREI Al FHACR el NR V2X HlolE EfiFe] 2Aste] AE E5 S HolEHE
FAletE 4ol A 4 QITh(2k-65). %7 HHgo] EALHWA, @S 2k-70 %ﬁ]oﬂ/ﬂ Al 2 security
handling &2H& T, thA] Zef] 22 $AS dloly |7ls dFetr] 9% NMAC PDU= A& 71= 34

S g}, 2k-75 @A ©Ee Huylazl k= dlolE FFlo] o]u] EXjsaL 91% AMu)2, o5 EW SLRB
2 A" e AAAE ddstar, vk ag Au|aE on] AEFsal AATHH, 2k-80 THACIA T 3
3 SLRBE A== PDCP PDUE A&t o]w) A}ﬁQE key id AH < PDCP &ltjo] Z3H3ith, o] F

AeEa Jd 53t 715 Fgste], 953} § T PDCP PDUE RLCE Awstar, RLC 3lElE& 3718 5 MAC PDU
5 At AFent. 2k-75 @A wEo] Huaal sk dlolE EfjFo] AR A, dF B MEE
SLRBZ 7= ojof striwl, whahe 2k-85 WA A PDCP/RLC entity® A4 @ch. 2k-90 wHAlolA AL A WA
HRNAE gelatar, whek WA Y A= 2k-95 A A TS DST IDE o] LA AFstaz st
g Zlo] th3F Root keyZ AA 3t zg]ar @i A7) Root key9b SRC IDZ 714 Larg]Fol] Z-83lo] 27
353 715 AAFT. 2k-100 @HACA THL oH% SLRBZ A== PDCP PDUE A4St ojuf whdd ARg-
HE key id X 5% PDCP dltjel] ®g3th, A7l AAZ 453t 715 AHEste], 453 3 T A"
PDCP PDUE RLCZ #Agalar, RLC dltiE F7}13t 4 MAC PDUE A4 3te] ﬂ%t‘z . W 2k-90 @AM HEE
Ro] AMA7} obd Aol olu] H&¥a 9l SLRBlA ] 933t 718 &3l PDCP #A S YA FIAL,
NAC PDUE AJ/d&llA] H&glitt.

& 21 2 R AA] de mE g &

B

THL e Erold,

% 214 EAEE whoh Pol, ¥ el A ool whE WL SRU(21-05), AelR(21-10), GEd Y

ATEIR(21-15), 7 F A AF ALR(21-20, 21-25), Ao] WAA A R(21-30)F et

47 FEAR21-05)E A A ©F AU dele 2 249 Aol AEE FAsn 4
4 >~

Il 3
[e]
B2 a4 Aol AEE AFAT. theel AW Aol HAH FF, FRARQI-05)E 47 Bl A A

o,

S HlolE F4A B Ao As FFAls Fagt tgst 2 quss(21-15)E 49 AS A
21-25)4 Ao HAA A ¥-(21-30)014 LA dHolEE tEaslAY F5A5(21-05)00 A 4l
AuiEstel A AEs A9 AS AF-(21-20, 21-25)4 Ao] wAIA] AR (21-30) 2 AgetE o
Aol wHAA AZYF(21-30) & 7|ATOZRE Y AoHAAE FF4alete] Had 545 HdTh. 7o+ RRC

= )

WAIA] E NAC CE9F 22 Alo] WAIAE AHElste 715S X3kl (BR SA#Y B 2 X &3 o 3
of gk RRC WIAA] F41& EFHeth. A9 AT AH-(21-20, 21-25)= DRB G5 o|n|alm] Anjx~ HzZ
A9 4 9Jv}. FIP(File Transfer Protocol)Y VoIP(Voice over Internet Protocol) 3 #Z& AF&A} AH]X

oA wAse dolEE AN TEd B AdFALeI-15)R AgaAy 4] thES @ ouFEs(2l-
15)2RE dgd dolHg Azalx 49 AZe] Aus ojFeloldor Agwrh. AR (21-10)E F54)

R(21-05)8 B A8 2AEY B, oF Fol 9PF TASES Felstel AAT Aol AT AF A
A0z AYY AFol FYHAES FFUF(2I-05)9 158 L GUFHLQI-15)E Aoj@et. dA, 37

Eodgo] B4 Ao BEEE TYHR 74 B
AA o] Bug W owhea] ol #AHE e

013 (21-10) AA|7} 8 Sx Q).

{o

ol ME vE 7ss Fdshs SR JleHdA T, o 4

oftt. o5 o], gussi(21-15)7F Fs= 7 Al
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& 2ne i Ewe] AA ded mE ZA =] 55 S e 2ol

T oond 7IAE AAE EFAE n-05), AOIF-(2m-10), T3 =D Az (2m-20), Alo] wWAF] 2R

(2m-35), 7z} & A9 AZ AP (2m-25, 2n-30), 2AZ2n-15)E L3I},

FAR-2n-05) = +=0E Aoz doly B A&7 Alo] AT E st o Aol dHolE H A
Aol AEE FAg. v Aozt AdE A, FFAHCn-05)E 7] o] Algol® dlolE F4
D Ao AE FaE FATT. vFst 2 qussFn-200E 49 AT AT (Cn-25, 2m-30)1 Ao W]
A A FCn-35) A BT HolEE tFslstAY F5AIFCn-05) oA FalE tlolEE dusssia A
gk A9 AT AEF(Cn-25, 2m-30)4 Alo] wAA M H-(2n-35), &2 AolF (n-10)E HEde 9FES ¢
ok Ao} wAIA] A2 H(2m-35)v AlojF-o] AAE wrol, whdel Al Audt HAIXE A sk AT A
ettt A9 AT HEF(n-25, 2m-30)= o E AH|s HE2 FAE § e, FIPY VolP 53 Z2 ARE
7k A zo A BAEE HolEE A ot 9 qussi-n-20) 2 dEsiAy st 2 Aqugsht
(2m-20)2HE AGe dolgEs AsiA 49 AT Aulz= oEgAelder Agett. ~AEHCn-15)+
ol Wy e, Qg el 2 @] Active Time 52 L diA] whdolAl HAS Al dE AYS g9
skaL, FFAIN A o] WEs AT E HYAY A AEE LSS A},

g B owge] FARA A4 B, wHe] EPHE T L2 AN A A4 oo meh g

Ee B gAY, 2, 9 E B4e) RS AWl BeE 98 AN ARl AgelA Aew

AomA, B we] Bh EE B4e] $4 aie] ABHE AL ohm, B4w mdd 74 a4 e

5 U5 FEAY, Bee 5dY 74 akd sdaE 252 PYE 5

d owmel A Agel s PAHA A eel el A@siglot, R el Melol Holux e

FE el A ofe] b Mol e BRolt. dm B owgel wsl: A¥d 44 dd F@sHd 43
At ol Hu] Fashs S53To MR okl of Ea3T Wesk #EF A5l oJa) FaAAk &

Main point

1. L2 header format for NR V2X

A. PDU header + m * (sub PDU header + MAC SDU)
B. PDU header = R/R/R/R/V/SRC/DST

C. Sub PDU header = R/F/LCID/L

Z+31) L2 header format for LTE V2X
A. PDU header + m * sub PDU header + m * MAC SDU
B. PDU header = R/R/R/R/V/SRC/DST

C. Sub PDU header = R/E/F/LCID/L

2. L2 architecture and state variable/timer handling
A. One SLRB = PDCP entity + RLC entity
B. SLRB is identified by LCID and SRC/DST pair

C. UE establishes new SLRB when unknown/new LCID or unknown SRC/DST pair is indicated in the sub PDU
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header or PDU header

D. Timer/state variable handling (initialization)
i. T_reassembly (RLC) and T_reordering (PDCP) are set to zero
ii. RLC state variables: V2XollA&= o} wHe] HoJHE T3t 41 71%
1. RX_Next_Reassembly set to the SN of the segment received first
2. RX_Next_Highest set to the SN of the segment received first
iii. PDCP state variables: V2Xel A= th& o] dloje]& it 41 7bs
1. RX_NEXT set to the SN of the first received PDCP PDU

2. RX_DELIV set to the SN of the first received PDCP PDU

3. Security key per service
A. Root key is identified/derived by DST ID
B. Encryption key is identified/derived by Root key, SRC ID and information in the PDCP header

(G wrA e Az g& 437 29 5 A=)

Overall flow
1: UE <= V2X server: Parameter provisioning

- The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID (provider
identifier), ITS-AIDs (application identifiers) , Extended sensor, platooning -

-The mapping of services to V2X frequencies/RATs (LTE or NR or both)

2: UE interested in V2X service x: Camping on a V2X frequency of HPLMN mapped to service x

service

3: UE: Receiving V2X system information and determining the resource pool for reception and resource

pool for transmission
4: UE: Receiving MAC PDU in the reception pool
5: UE: L2/Security handling
- For a sub-PDU
B If SRC/DST pair of the MAC PDU is new; or
B LCID of the sub-PDU is new
@ Create RLC and PDCP and the forward the sub PDU to the RLC entity
@ [f sub PDU contains UMD PDU segment, update the RLC state variable accordingly
& Update the PDCP state variable accordingly
- If DST of the MAC PDU is new/received first time
B Derive root key based on the DST L2 ID
B Derive the decryption key based on the root key and SRC ID

B Decipher the received PDCP PDU
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[0384] 6: UE: V2X packet to be transmitted
[0385] 7: UE: L2/Security handling
[0386] - If the corresponding PDCP/RLC does not exist
[0387] B Create PDCP entity and RLC entity
[0388] - If it is the first packet to be transmitted by the UE for a destination/V2X service
[0389] M Derive the root key based on the DST L2 ID
[0390] M Derive the encryption key based on the Root key and SRC ID
[0391] - Generate PDCP PDU and include the key id in the header
[0392] - Encrypt the PDCP PDU data part
[0393] - Transmit the PDCP PDU in a MAC PDU
r59 ¥4
[0394] 1a-05, la-10, la-15, la-20: 7]#|=
la—-25: MME
1a-30: S-GW

1a-35: AF&x} whit

1
g

k1
g
&
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R0
I LTE eNB
1b-05 1b-40
N PDCP
- ‘ 1b—3\5
RLC RLE
1b-15 \ 1b-39
N e | MAC
1b-20 ‘ 1b_2‘5 1
| -~ \W\\\ PHY
= A
EH9]c
1c25
105 - - |
‘ NR CN
1c 10(( 1c-20 B
e sovst W 7ﬂ!adlo access
NR gN B\
B 1c- 15 "
‘ \‘k:‘\—x:::j:%‘ - NRUE
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1d-15

|
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NR MAC

1d-20

NR PHY
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1d-40
Nl
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l\\
NR MAC
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NR PHY
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5
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=

H

e
[=)

EWIf

1£-01 1£-02 1£-03 1f-04 1£-05
. N i ,, R
| V2X Control V2X Application
crof crob !
SER 2 #R= Function Server
1£-10
— Parameter Provisioning
e
1£-15 < I
Camp on
SIB21 =4I
(B4 2 I3t serving frequency/inter-frequency/inter-RATS| AMH|A & X2
1020 | B Y MHA SR 228 X9 B zone M, 2N 29| W, WY S
i a4, 37| 49, TS oty 84, FuEs7e 2%
1£-25 T
BLHESH=
frequencies/RATs Z7H
1£-30
_

V2X HO|E 44

1£-35 ‘
7|X|=1t RRC HA
1£-40 M&Xtel @& (SidelinkUEInformation or
R UEAssistancelnformation or MAC CE) <l
1£-45 Uu or PC5 & A1 &gt
/)r (RRCConnectionReconfiguration)
1650 | A .
1£-55 | DCI via PDCCH (SPS activation)

s Holg &

Yvy
L A4
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H

e
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1g-01 1g-02 1g-03 1g-04 1g-05
V2X Control ['v2x Application

£t £t 7|% 4
7 SR 7 7 e 2 7 = 7 Function ; 7 Server
1g-10

- Parameter Provisioning
le
Hw.,U. € <
Camp on
sIB21 £=A1
(&4=412 2|3t serving frequency/inter-frequency/inter-RATS| A{H| A & X}&| £ 91
1820 MH|A BRO| LB A2 F, zone Y, 94 29 2, MY S5 87, 57|
4, d& Oel 4", FAEL7|2 47)

1g-25 g

, SUEHYGE
frequencies/RATs A7

1g-30

V2X H|oJE 4d

1g35 7
&Yoo mat

1g-40
ClolE ©&

Yv
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E%2;
2a-35 ) ‘ )
=V
UE eNB
2b-05 2b-40
el PDCP ~ PDCP
2b-10 2b-35
~ RLC e RLC
2b-15 2b-30
~ MAC o MAC
2b-20 2b-25
\
~ PHY PHY
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NR CN

——] \ < Radioaccess_

NRNB\

—— - NRUE )
E¥ad
2d-05 2d-40
| NRPDCP | NRPDCP
2d-10 | 2d-35 |
. NRRLC | NRRLC
2d-15 :l: 2d-30
3 . ‘K
" NRMAC ' NRMAC
2020 2l |
" NRPHY | NRPHY
A 4
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S5l

e
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EH2e

Frequency

2e-40

2e-02

2e-01

One sub-channel

Frequency
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m2f
2f-01 2£-02 2f-03
\ . A
£ 1 char 2 e
2f-05
‘ Camp on
2£-10 SIB21 =4l
\ (E+A R 2 YR, MAET 8, 57 847)
215 -
V2X B OfEf A
2£-20
L
7|X|=2t RRC A&
2£-25 MEXt2 @A (SidelinkUEInformation or
\\«\ UEAssistancelnformation or MAC CE) J
2-30 Uu or PC5 M& XHQ &gt
L (RRCConnectionReconfiguration)
2£-35 ) . _—_
\ DCI via PDCCH (SPS activation)
2£-40 e S

\\ ool FE

4

A4
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2g-02 2g-03

cher 2 N

SIB21 =4I

Ed A 2 YR MdSY 28, 87 28)
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£

=

ET2h

m x (MAC PDU sub-header + MAC SDU} - .
2h-10 N_Tﬁ..; 2h-20 2h-25 2h-30 2h-35 2h-40 |2h-45 —
pEE avtsT vl ] EIEDRTES maw sl
) \
MAC PDU MAC PDU MAC PDU MAC PDU
Sub-header MAL SDU Sub-header [acsoy o Sub-header MacsoY Sub-header Mac DU
2h-55 [2n-60 v [2h80| 2h-85
= J 2h-75 — o
v 7 R 7 R R 7 R Octl R F 7 LCID Oct 1
265 e
R Oct 2 . L Oct 2
SRC Oct 3 (b) MAC PDU sub-header with 8 bits L
= filed for NR V2X -
" 2h95) 2h H,oo 2h wom
2h-70. h
= Oct 5 R F LCID Oct1
2h-110 L
DST Oct 6 S L Oct 2
Oct7 L Oct 3

(a) MAC PDU header for NR V2X

(¢) MAC PDU sub-header with 16 bits L.
filed for NR V2X
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5
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o

e
=)

2i-01 2i-02 2i-03
. i %
| =
UE |2 cantrol V2X Server
Function
2i-05
"~ le—Service Authorization——
2i-10
S
: Ke: est——M
2i-15 ) <Jmo_c
r/f/ v x
= Key Response
2i-20 ¥ 7 P
L}
e MIKEYM >

Encryption parameters

Encryption parameters

2i-25 (COUNT, Bearer, Direction, Length) (COUNT, Bearer, Direction, Length)
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