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> E, SRS SIM I — R eSIM 235 L, TS NFEF LK (BT A7V Tvay) L
THRIAT 21, —Bicix = 7HE & R (B, 707 ), ) 12 MNO Il E Sh
5o

> REBIRIC, T U7 e MBI EO L, MTFEMA TSR TV D,

> 5 MNO OHEMFRIL, 47% MNO @ SIM 7>, £721dn— 3 0 720477, HEDOH
% MNO =° MVNO @ SIM % #75 L7zbiiR & Langefe TE 720y,
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33GPP (2L > T, HHMRGED A ECERIE, BIEfE, N7y b 27 BTG U T 15 BEfE (Release
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FOLEHIC, BUNTIERLZ YV —EAOELAEIL, FERiESH Y EE 2, EIEIE 100ms LA
TEWHIEBEIEM A E WD QCI=1 AR ESN TS, —F., WebHESLA—LDL Y T
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v MU= 7Kk DR A AR — ML TEY | LTE ZBE W THHHORE b DRy F T —
JIZBT HEEHIE O MR L CE TRV A% bR — R vy T —7 ORISR S
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> Rel-15 LTE V2X ®O5iKlE Rel. 14 LTE V2X fH4 OMFE LA L T 5D, Z D72 Rel-14 D
K& Rel-15 OEARIRIE L7 BREE T CHEMA T 55613, AR5 % Rel. 14 72 S1Ek o
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BRI TEZSTHZLE TRy I U= Rav A "FE T« OERIEIFRTE 5,

> MY Y —Z2DEDETE Ry FTU— 7 NHYHEEIFIZIT 9 network scheduled operation
mode (mode 3) & MEHML U ¥V — 2 DHI VY Y Tx LU AKMN HAEMIZIT 9 UE autonomous
resources selection mode (mode 4) 73% 5,

> ESCHIEES X O Congestion control 2MEHEL XN TUWN 5, BEHIEIZIT - 7256 b BEMERES
LT 2 b DO TIEZR,

> SRR OV T TS23.285[14] D 4.4.5.1 F(ZH5\\ T, network scheduled operation mode
(mode 3) & UE autonomous resources selection mode (mode 4) /5 T 45 54,
mode3 DIFHTENEH SN 55, moded DOFFTBEMEN SN D &ERFNFhiti#kEn T
W5, PC5 #FIHT 2iME12i, TS23.303 @ 5.4.6.1 [ZFtfk &4 T 2% PPPP (ProSe Per-
Packet Priority) [17]Of/ A 03 @ 415, PPPPIZIE 8 DD E Y T AnH 50, il 213
PPPP (M4 1 % LTE @ QCI(1.2.1 BH)1 713 2 ITftS1F 572 8, 1Wbidd (= v By
T AZOWTIIEEL ST, EA LOSEROBED—>TH D,

1.2.3 B {boE)m

Rel-8 LTE#A

Rel'9 eMBMS#EA (FY7r— K%y X R)

Rel-12 D2D (7Y v 7 v—7F ¢ [\ kEumE) A

Rel-13 SC-PTME&EA (FV7mr—RFxyx A L)

Rel-14 V2V/V2X [AiF D2D A& A,  SC-PTM for V2X
Rel-15 D2D OEdifl, # A A A1y NEMEEEA

Rel-16 NR ®JRIki#(E 7> 5 LTE V2X OBk {E o 55y il f# 2 E A

V V V V V VY V¥V

1.3 5G B L' NR

%5 SRR A7 A (BG) TiE, Ml KAEBEEDO S L5 mE k.  (eMBB: enhanced
Mobile BroadBand) . 4 [ml i & B+ 5~ ¥ A 75 (mMTC : massive Machine Type
Communications) . # =5 - B{KEMEHE (URLLC: Ultra-Reliable and Low Latency
Communications) 72 E S EXE 2R TV AZ IR — 25 Z LRI T 5[11], 3GPP
TlX. LTE OfE#EE LTo 5G 1%, LTE, LTE-Advanced & R i7etk i EHbEZ < L
KRERTA D RIAD D H T/ 17 72 2 5 CTHDH NR (New Radio) DOEHEMARILNTTHOIL
TETWD, NR TS EIERFMA TV AE2ZE LT BT, BifF LTE THIH S TE @K
HCNZ 100 GHz w7 £ TORBEEG ORI ZE L, a2y 7% v U 7Rk, KEBIED
U —ZEN0) YT 8 OFRMARBERA 7 7 = — AR, mEW RIS U7 SRR L RE
HOREEIT> TE TV 5[18].
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NR 2B\ CH, LTE & RIS, BRMN DT AL LEESE OS2 8 H UiBET 5 R
(V2N) & SR LR FE - CEBE, TS VEFEEOLME 2R A9 @(E 5 peiismd
(V2V/V2I/V2P) 25, JAGE(E1E. Release 15 2> HAEME(L XTIV . Hl@{5 1%, Release
16 TIEHELE T,

palll

ST

Enhanced mobile broadband

Gigabytes in a second 1@

3D video, UHD screens
o fi Work and play in the cloud
Smart home/building Eani |

Augmented reality
Industry automation

Muission critical application

f Self driving car

Smart city

Massive machine type Ultra-reliable and low latency
communications communications
M.2083-02

X 1.1 IMT for 2020 and beyond =—Z 4 — A (Recommendation ITU-R M.2083-0 />%)

1.3.1  Jxia@fs (V2N)

SR AN BB A JVRFER OFEHR & H LiB{E 3 2 K Eusd(E 1BV T, NR ORYOHEERTH S
Release 15 TlX, / vV AX U A —hTu—r b AZ 0 R7a—2r0 2 BEOEREEL R — k]
BEZRAERR LM Tz, /> AX > R7r—2i% NR & LTE Z2#AiaabE Tl 7 2L,
EPC(Enhanced Core Network) & FEZL 2% 2 7 f8IC#Ei T D IPRETH Y, A X RT7 a2 — X NR
BCco U 72 L, 5G CN(5G Core Network) (Z#f5i 9 HERETH D, /L AKX KT n—
BLOARZ L FTar—rDELLDOBETH. NROIALy VY THZEBWTEILTE b L X
ZNLARIOE L T —BEEBUS 2 iR EH AR — P L TRV Xy U — 7137 DBkt 2 etk L
T3,

LTE (IZBWTIE¥ 7%+ U 7k 15kHz 2 T 1ms Z AR 2T — % OMER = CoE ) 24T
HATE LTS, —F5, NRICEBWTIE, UTFIORTE IR AR >7=37 % U TREE WS Z
ETCTHEARNRT =2 OB Y THMZELS THIENTEBELRES T LN TED,

P 7% v U TR 156kHz & W CHRARN 2T — % OFI ) 4 THAL 1ms
Y7 %% U TR 30kHz & FVCEAR 227 — 2 OFID 24 THAL 0.5ms
Y7 % U TR 60kHz & FHVCEARR 27— &% OFI 0 Y THAL 0.25ms
P 7 F v U TR 120kHz 2 W CTEAR 27 — 2 OFID) 2 THAL 0.225ms
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E 51T, HARWART —Z OBID B THAOIZNMNS, VU RLVEATOT—Z OE) LB TIZk ¥
TEXVTHREZZ R TH, BWIEEETOR D Y TR TE, HEEROBH S & AR/VEALIC
FOHEEY L TOBELES TED, ZNODEEAE TOMEEICL Y AL LToBEEH:
AL ®TE  (URLLC: Ultra-Reliable and Low Latency Communications) (% Release 15 T3
BENTWD0, B2 5 mE LD Release 16 TIT L7,

Release 16 |28\ Tid, =R B EhEEE, THOHEME, AR/VR L \Woloa—R 7 — X% fE L,
mw%%®ﬁﬁﬁﬁiwo5ﬂ%Jms&E@@%E@ﬁ%%%ﬁf%éﬁ%%ﬁﬁbk
[19][20][21]. 3 %E%ﬁ%fﬂ?Fﬁﬁm ZBUWTAUE L2 2R EARIE . end-to-end DIEHE?S 5Sms,
B 99.999%, 7 —# W £V 25Mbps Y 1Mbps Th 5[21], TV KO LY OWFL A i
HESOFA - @EE R, BT —2EES0# 0 IR LIEE ORI, WL A ¥ L~ TOEE
NEALAF T, BBEESE IR COMBIIHRDOTZD DX v 2 VBERE, WHE L A YHIEE SR L TD
EEOILER ETH D, WELA ¥ LV TORENRAATTIX, 2 BRSO 2 B L,
ARSI E D HEHR IX [~ D E 2 RIS TR v 2T 5,

NR /%, LTE Uu THEBLTZ 52— AL, ERPIZIE, 3_XTEIAA—=LTWVDHN, w/LTFF
¥ A MZHOWTIE, Release 15 B LT 16 TIIHE SN TE TE ST, Release 17 2BV THRKIZ
NSNS TETH D, NR OUERIE, LTE TO B#ME L [FEEEIC, SR LTE %2 & et ko ik
LY AR— K52 & T, LTE AR ED NR VAR — NOMIRIZEBIT 51 v b T — 7 ~OEEfkitk:
EHAR—FLTW5D, EREMFENKENICHDOELAHEEZIT 2L T, Xy NU—2ZI1ZBIF5
HAFMEZ MR L7223 5 NR O H TH Releasel6 O L 5 7 il 7adie 2B L T\ 5, 725, NR
DY 7% Y 7HME 16kHz TiX, b7 7 v 7 OFHEIZE CTLTE L BRI\l Y v —2 a2k
£ T& 5 DSS(Dynamic Spectrum Sharing) A E I TV 5,

SARIZIZAZAET T FTREARTH 508, HWSH~DT 7 F LK L, Bl NI D
AN SINT-EHERIT, 2ZET T TOERELFIN TN D,

1.3.2  Fkim(E (V2V/V2I/V2P)

R I X 206K &R £ CEsE, E /3 A VHEER OIMR 2R 03 8E 3 2 PEos(E X
Release 16 THEHE(L 7= [22][23][24][25],

> MR AR D RGBT T, BB CIEHIRA B S 03, EHRE S C b EE T
L2 EMHRETH D, BIERRTIC OV TlE, URLLC (255G U 72 R0 5 12 D & R X
[ C O/ NEBIEREFIX R V23 LTE CORGHEEIZ< HR5 &Y 7%+ U 7 30kHz 72
EORIRAR, R REOREEMA~DOT 4 — Ky 71280 EWBIES XV BfE#EETITx
%o INHGRIE DR T, V2X HOFERMATH D,

> LTE V2X OEE#2 Tld/e<, LTE V2X 2452 L CL 0 mER 2 — R r— 22535
HOLE L TIEELINTWD N, BRI =27 —ANREBLTERVDIT TR, &
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DA 2 EDA—A 7 =2 ~EHT L 0%, TN O EOREERHIER X OVH B # R
TOTAL AT LADOWREIT/R D,

> LTE OBOEE & RIS SIM OFFFEIIMA TR, AL VEER L ORI LICEE
WHRETH D, Z D7D, ILHBEEEEZH WD Z & T, IRGEE DOFE NS A VFEEE N5
T RFE L TH - THEBLBEDN TR L 2D,

> BE~10k ANA MREOAT S OKEBIE s Frb LT BfE A Th D,

» LTE V2X (1T< b T XY IFEHI28E ORI 2 BRI LG L o> T D,

> TH—RXY AL IA—THr X b a=Fy X b (—R—lE) OF—ERY Y —AT
DEMZREL TWND, ZV—TFx A MBLP2=F v XTI, WEHETORYIES
MR OB (HARQ Feedback)##AR—hL TS, Z2=F ¥ A FTIL, 2 ZEETO
MIMO #5215, CQIRI &\ 9 HEFLRILOIEE [ A~DOHE & AR — F L TWD,

> Ttk ¥—v=T7 VS aa—Ar—2L LTEDEBHICERE T Z T A—T
BT kL. EICBINETE2—Ar =2 LT IV r—va v @corsnr—=>7
DIGED 3@ ) DT N—T T iEE VR —F L T05,

> LTE OJGE(E L FRRIC, 7% v U 7 [k 16kHz, 30kHz, 60kHz, 120kHz % %7~ — k
L. S VEEES I A= D4R L oo TWD A, X U IKEA OFELITATOILTWVRY,
TV PUSHIST D37 =< AR B HE STV R0,

> BN T OJREOERE RS & PRBORIEREEE A & D X 5T U TEBAST L 00F, wmARE I
F v 7y bOFEMELF L R D3, IRBORIE & PEOE(E [N D S EEE L TV D &
W o — A7 EaBRITIE, IRBOBEHERE & RBOB[E AR I E N E ML TOEME A 1R YE
fEAARIFESR LT %, MSZENEDEE L WG IS IR0E (E BERE & Dol (SR RE (T B o &
HWHTH2ZLHAMRETH D,

> WY Y —Z20EVYTERy NT— 7 PNHREIEAICIT 9 network scheduled
operation mode (mode 1) & #EHRY vV — 2 D&Y Y TEKEmHAEN B FEMIZIT S UE
autonomous resources selection mode (mode 2) 3% %,

> EJEHIEES O Congestion control 2MEWEL STV D, BAEFHIEIZIT - 756 b EEME
REZHART DO TR,

1.3.3 EHELoOH)H

NR Ti%.2018 4 6 A & TIZiT1417= Release 15 (23 THIIR DFEAEMAR 23K E S 4172, Release
15 NR Ti&, eMBB & URLLC # % —7%7 v [ & LIZAAARILDMTHOITIE D | 2020 4 6 HIZ5E L
7= Release 16 ICBW TV E— kK RT A T Da2— 27— 2 %G1 URLLC OEHEE DM ., NR %
BT U7 B @ R O ERR 7R SRk 2 2R PERAMT DAL T2, Release 17 OAEHE(LIE, 2020 £4£ 5 A5
hE > TWd, NR OPEEETE D Release 17 Tik, #7472 £ ® VRUs (Vulnerable road users) %
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YR— b T L2 DIRHEE R EMTOND TETH D,

1.3.4  JAEHEOBR

1.3.4.1 ITS A &4 8 %%
1.3.4.1.1 XH

KETIE 1999 4E(2 5850 — 5925 MHz (2 DSRC OHE iz E 95 ITS #kZ2 %] v 24 T2,
2019 4£ 12 A2 FCC 78 ITS #1184 30 MHz (20 MHz % LTE-V2X |2, %Y 10 MHz %# LTE-V2X
7> DSROIHE/NT HEHE R 2424 L7, 2020 4F 11 A 20 HIZ 5850 — 5895 MHz % o A E i
~EIY YT, 5895 — 5925 MHz % C-V2X (LTE-V2X/NR-V2X)% H\ 5% ITS #ifik & 3% 1st R&
O(Report & Order)[19]3 %17 &7z, TN FE TR STV DSRC 2 —EDO#IM %/ T C-V2X
ICBATL TN 2RO BND, BITHIN - HiEle XA BOMERREE L 7o TV 5,

el
2
5] DSRC
3
@
I I I I I I
5850 5855 5865 5875 5885 5895 5905 5915 5925
[MHZ]
X 1.2 XKE %o DSRC FAFEEFY YT
LTE-V2X or
. DSRC
Unlicensed (Public LTE-V2X
consultation)
I I I I
5850 5855 5865 5875 5885 5895 5905 5915 5925
[MHz]
1.3 20194 12 A FCC BMBRLEZEER
Unlicensed C-V2x
I I I I I
5850 5855 5865 5875 5885 5895 5905 5915 5925
[MHz]

1.4 20204 11 A FCC R&O

1.3.4.1.2 FkM
KRN CiE 2020 A2 Urban Rail [7]1) O B EGE NN 2 & T ITS [0 O F BT 5 6 EdkE %
1To72 FIHT 2 EHMIEZHIE TITEE Sheny (FHiff==2— FF0) #i 2L oF H HEITRE
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N::‘Safftv m;d ”hs :Ehared Safety related ITS Priority for Urban ral
WIth non=specirc short range Priority for road ITS Urban rail ran
devices
T T T T
5855 5865 5875 5885 5895 5905 5915 5925 5935

[MHz]

B 1.5 BRINITS FsEE Y 4T

5855 — 5875 MHz & Non-safety M7 ™ ITS, 5875 — 5815 MHz % Safety i} ® ITS, 5815 —
5835 MHz /% Urban Rail [#]i} @ ITS JE# & 72> T 5,

1.3.4.1.3 H[H

HETIE 2018 4E1Z 5905 — 5925 MHz % LTE-V2X (2|0 24T, 2020 4F 12 H HAE TI3EE O B
BE A — 525 LTE-V2X A58 L7z il Oioe b 4T 0 [27](28], Za#Eii i o ITS +
—EREANERICED N TN D,

LTE-V2X
| | | | | | I
5850 5855 5865 5875 5885 5895 5905 5915 5925
[MHz]
1.6 HE® VX [T E K
1.8.4.1.4 #E., > HAR—I, F—AKNFIVT, AFH. T3
5855 — 5925 MHz /3 ITS A O E L THE YV ¥ THITWD,
ITS
| | | | | | |
5850 5855 5865 5875 5885 5895 5905 5915 5925
[MHz]

1.7 ITS B
2016 4E(ZEI 0 Y THOTOIV-REE TIE, BIE, R TR 9 2 8B4 2#im o rbh v
éo

1.3.4.1.5 AXK
AARTIZITS EAENE L LT 755.5 — 765.5 MHz N0 4T 51, 2015 4 L 0 B[ - Hi
MG 215 L7-@Els 2 > 27 & ITS Connect WNEH ST\ 5, £7-. 5.8 GHz 4 (5770-5850
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MHz) 1%, AEBEBRZEORMES A S Tund ETC =, ETC2.012 k5 ITS A& v % F|H
L7235, iR R — b, KERFOFE R EoFHRY— e 2 B4HIEH ST 5291,

2020 4E 5 HIZAREINT-REBEOEWREERT 7> a v 77y (52 FEESRER) K11 A
IZANFRE ST 2 4R 2 RECERR TlE. 5.9 GHz OE Y4 TIZ [T 7= REDThiL b = & it
SNTWD, LITFIC, YEEFTORRrEZR~T,

HENEER S 27 & (ZeEiE A ET,) OME - EEMARE 2. BFEO ITS AE L

(7T60MHz #%) 2Nz T, EEMICHRHFDIED b T2 B0 (5.9GHz ) 28\ T, A
AP OBEAF IR Y AT DCEE L2 s B, V2X3 IR 28 AT 2540 EE L /e 5 BEF IR
VAT AL OFREEIA S OEMEEICONWT, M 3EERE TITRFEITH, 2. TOR
ARG R A B E 2. REEEAT A~ V2X ABEAEAT L 2 L LR 558 101E, BEFERS AT L0
BATEC L0 B B SO g 2 feft L7 B¢ A 5 4EFENZ BAUZ V2X FEE ~0 &%k
124 %17 5 [30],

1.3.4.2  JRIGE@AZ ) A
1.3.4.2.1 1RO 5G a1} &R sk

5G AT IZHT 71T BE FEFITEI D YT o5 A (Licensed Spectrum)IZ DWW TiE, #F 1.2
TR DIZ 6 GHz L F DA HET & XV B O T D3k 4 R ERPHUB TEID 4 THR TV D

#* 1.2 RO LG FEAEEHE EFVETPFELED)
[E, Hhisk JiE 8 B
TAUD 600 MHz (FDD)

2.5 GHz, 3.9 GHz (TDD)
25 GHz, 28 GHz, 39 GHz (TDD)
Vo 600 MHz (FDD)

3.6 GHz (TDD)
27 GHz, 39 GHz (TDD)
R 700 MHz (FDD)
3.6 GHz (TDD)
26 GHz (TDD)

3 Zo VXTI b &R L, BRI B ITRE STz,
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A XY R 700 MHz (FDD)
3.6 GHz (TDD)
26 GHz (TDD)
KA 700 MHz (FDD)
3.6 GHz (TDD)
26 GHz (TDD)
7T UA 700 MHz (FDD)
3.6 GHz (TDD)
26 GHz (TDD)
AHIT 700 MHz (FDD)
3.7 GHz (TDD)
27 GHz (TDD)

Hh 700 MHz (FDD)
2.5 GHz, 3.4 GHz, 4.9 GHz (TDD)
HEE[E] 700 MHz, 800 MHz (FDD)

2.3 GHz (TDD)
3.5 GHz, 3.8 GHz (TDD)
28 GHz (TDD)

PN 700 MHz (FDD)
3.5 GHz (TDD)
F—=A T IT 3.5 GHz (TDD)

26 GHz, 39 GHz (TDD)

1.3.4.2.2 BAD 5G IV 4 TEM K

HARCITEEH B FER 4 402 5G AREENE VY THRTEY . 4G THEA L T @Rk T
5G ZMEHT 272D ORI L T LT D, K 1.3 ICHKEERERFER T 5G HE L THi2IZH
I QY Wl b3 G N I

£ 1.3 BARTHEICEIY Y Tohi 5G AR
e E E0 YT JE A
NTT R =% 3.6 — 3.7 GHz, 4.5 — 4.6 GHz (TDD)
27.4 — 27.8 GHz (TDD)
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KDDI 3.7— 3.8 GHz, 4.0 — 4.1 GHz (TDD)
27.8 — 28.2 GHz (TDD)

VT RS 3.9 - 4.0 GHz (TDD)
29.1 — 29.5 GHz (TDD)
PN 3.8 —3.9 GHz (TDD)

27.0 — 27.4 GHz (TDD)

HARTIE, M —015G HOMBEE LT U TOEN TSN, IR TRE7ZR 12 DA s
ERAR

1.3.4.2.3 4G ) B EE
BIEFEEEIC, EENDER 1417 T X 95 72 6GHz UL T O BT ECEE DR 2 70 [E ol TH| v 24 T
SENTETWA,

# 1.4 RO 4G BB
=, sk JE e oy
TAYH, HFH 600/700/850 MHz(FDD)
1700/1900 MHz (FDD)

2300 MHz, 2600 MHz (FDD/TDD)

2500 MHz (TDD)
RN 450/800/900 MHz (FDD)
1800/2100 (FDD)
2600 MHz (TDD)

t 800/1800/2100 MHz (FDD)
1900/2300/2500/2600 MHz (TDD)
i [ ] 850/900 MHz (FDD)
1800/2100/2600 MHz (FDD)
WHET YT 700/850/900 MHz (FDD)

1800/2100/2600 (FDD)
2300 MHz (TDD)
F—AZ VT 700/850/900 MHz (FDD)
1800/2100/2600 MHz (FDD)
2300 MHz (TDD)
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AR

850/1800 MHz (FDD)
2300 MHz (TDD)

hi, 77U h

800/1800 MHz (FDD)
2300 MHz (TDD)
2600 MHz (FDD/TDD)

H A

700/850/900 MHz (FDD)
1500/1800/2100 MHz (FDD)
2500/3500 MHz (TDD)
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HoE  BEIHGTI—XIr—R L ZOHRE|
KECTIE, BT —V2X #8548

EL, FHICHI > TRELRDHFH, HEFLHEE - B8,

1 BEWMOFEFREIAE R Lica— 27— 2ok

1) ECHBNEERR T OBE THRONDHHRO EHHHEZICEH L,

(2. T ORENTEDHE 2 F6E

PRI & B = Ay — A % %

IR ERmn e S TnbH ¥ A

FI v Iy RS TEIEST A, Z 2 TCHA T I v~y 7P ITHNRERE 3 ot

M1 e (A ) & | B[R] & & BICRAE T D ALERTE PTRE 2R i i (BRI e, TEBIAOTH
T H) POMESNDbOTHY | FRI~EIRR LA Y2/ 5 2 & TEAR
EWVWOHEETH D, ENTIEINER B A ) X—2a VRAET v 7T 2 (SIP)

B35,
e ETTHRRIRED b T [31] (K 2.1),
% X ORFEIT— R E ROFEFHEELETH Y |

varoflEzFF, FnsEEEMNTS (K 2.2),
3) 22D 5b,
LHbETERALIZEL),

H4FIYIRYTEDFILL
(GRENREEA A—-D)

TE R OFFRIRIE &

ik

FHFLL &L,
2) 21 2N —=RZ, WOFRPHM L~ (E& LTEEM) kL MESNLT 7Y 7r—

#8013 (< 1 houd

15 IR (< 1 month)

HAztpR A

PIRIRT $5BRE9( /N <3V BRE 0T 5k (SIP) YUk° ¥° 942014 7° i Y ERIFSEBUAER

X 21 #®WOIT—HFEFALTIy

EDEROHE
HrAQH=
BEmEE R

|  BREEOFE

HTEHOFE
EENeER Be

ﬁr;tH' JIER
TREEHERTE
BHROROESRE BE

7=y T EDREA A=Y

BWMOFEFHEZ LlZa— 2 — 20 %28E L7-(1 2.2 FIZK 2.1 DA

< TLRE T ok T i
THIZTRERS A MO RN —N|

BHSE - e R At TR
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1-25-APIOER (IWST-HLEETNZTIVORRED)

EROBIIEE RSBHRDHI & FIFLNILER) BETT) BREESR RS
SiTE BEEEOFE =8 HIEN AR SITEBHLE — s
ENER(S : — ) OFE B HIRITA SRR HEVNUSBHIGL, BREERIE | —RE/E5E |-otEst. B
(ERID)BHE BT B HIETA N _ — B/ EEE |SRtH0—tL
wY0—o |REORBEIL—F 22 WA LA bl O “gwEwE |c moovesmes
ompy |EUT: BBLEEQ [MIEBOURIS LABHFER 8RB | BT BRBIEST EEE TET SRAFIERLST
HIBNC R B EAEEmIER 8RB | TR/ ERE | ansiE EEES ESEBNBEALEIES
(WHPFZER) [ESTecz)ER L2 il |$IENATRRE ZEREAEE @ - 1|—m ) )
RAERIEEE - TR |7 BN AR A/ iTEAG/ BT TE RS |~ FRRCELBI, (51
ETCY— MNBABRIRER L2 RE | HIENTASTERE/ BRI | SMBOEERL/ Y- NER/ERES a8 TEOIBERNNF
SeimayER ESHIIER L2 Rl [ ERRE/ BRI LB/ R ES R - 2 —mE EHEAOEACLS
B/ EEOFEIER =2 [ | BRI EREEZIE/ - NRE 3D |—mwamE |n wls-EEemo
OHEN | REBEILES  RaEmBE Z2 M8 |ERR EmRHZIE @ |-ma BIELHRL FRld. T
ZEBICERTS  |SigRRER 22 B Bz EREBEXIE/ - NEER —hgiE DFFEFTEDAIAE
LAIL [EZ50]
EEIERGETROMSER) B BRI —igE
. RAIER 8 BRI - — s/ ESE
TR T R s e e
CHMH | g o1 PRI 8 BRI — /OB |RS0rkE - (HAKT
EAEALAY, OB 8 BRI BRI BB FRIE EEEE SERTEBEREIESD
17\ S OmBIER BRI HELP — iR/ EEE
BHEGEORE | SREhE " — i/ B SE R
ofi)  |fRICEELAL SRR L OmE) HERRE —iE/ETE | VAR TS
i 0. AARETOIIHRI

K22 —Rr—AFOEKE

ARETHE S =R =2 & LT, LFD 5 2&RE LT,
c BT —
O T, FhEFEICL D [HERER - BET L —%]
@-1 FEBEMTEFERIERIC LD [ 728 Rl =4z
BEH) BEZEmEYO—2E L TR GEONRENRA—ZAFr —Z2ThH Y K
S HEME O LR FTRED ORF AL EE & b 5 F i,

- BT — 4
@ 2EFTA 7 UERIERICL D [V Lo~y — AR E B B i
QFEE M B OFTE T K D THRRAE T SR L — Mg
OF DA M BT RIC L D, THm IR |
HEPIH) ek ETC, ETC2.0, ITS Connect & kb U, #HAFI AWM, BT
— MO A1 D ATREME D & D Fl,
- HEFRIT — 4
OLE-HEEREIC LD, REHER)
BEBMR) kot —xy NU—IBNEAAREEEDbRLLIN, BEZY T, (xv b
U — 7 BEEE) R REA~OX IS, B2 FEOMEESE, BEFe Y 2E7
Vb DEEGEDN VI L ZE 2 D H,

BB DD —Ar—ATEZONDFHFERESCIREIILL TO LY TH D,

© ITS Info-communications Forum —16—



211 o—XF—RA 1 I, EEECk [ 2 [nllE - B 7 L —% )

FIAR R
B oIS K0 B T2 LB, SfilEh &2 20 7o Bl 23 2 O iz P IC R E T 5,

i

i

WH, 7L —XBEO KT A NOIRERE & L Cl0.75 B EE S, ARo— 2 7 — 2 TONE R
FINEY b HoEWRFR CTEM SN NERH 5, KFE[100] km/h TOE IEFEEEX[67]m F2ET
Ho ., HEL D ERIBHEORMAITE A ~BE A — MV O EBESND, 2D XD RITHEED
TEHARIHZEI L Cix V2V T 7RI IE - (M A2 R Cx 2 A RetEn b 2 (FHk A3 (B
BF 2 50D
Wi, 72—V v/, BERTHREEZE LI ETHORMEREZER TEDINI LR RN HLE
Thb, RIEZEREICHT DY RUA T« T2—D0 7 « THEH~—T 02T TRS, <
NFT 7' A HRe EICERT 5HRE~OEEL EOTMIENLETH D, o, FFITEWER
MNRROLND 7280, HElE YV EMAEDETEFANREZLND N, ZOBRIZHEEFEICRO LD
EHEHEFOBRF., BLOEEEEZRZTHORIENLETH S, FEFITEVMEHENE COMRIE®RE

DOMREMRFEN D 5 Z E N E LA, ERXMICBW CEEMREDMRIE N TH Y . FIFTTHES
TEDREAECHERE B ATl 7o 72 06 (R IRMERF- ORI 722 &) o4y - XPRICBIT 5 1T
INLETHD,

L

KRAL—R =AM THODOA =TT 4 —~ v b, @BEFET 2 b EoEE L L)
FRAEEGRM A2 R T 5 72D ORI BE T 2 A LETH 5, EWNT LTE V2V HIZF| A ]
BEZ2 B 2021 4 1 ABIETIXFEE LW, JBREHY CIclT 2 b nETH 5, @
EHER - BT OB CTEEF Y AT AOYLHE « 6170, FERI KR~ Ol 72 2 B8 L

EREINBETH D, -, TV r— g L OBUE TIRARIE e & o s S A s ElE
DHERRGAFRERL T DIERICONT, EZEEAHE TORMRE ALY, ZEHEREFDTIERT D
TeDDHA RTAVREBMLELEEZZ BND,

EARREE LD ERY v
AKa—2 7 —2 T BENEEHE A~ OB HE L 72D THY | &2 F THELEH M E L TOR
AE A O RIZT D7, BBERYE EDO XK D IZREGE - BET 20 WA LETH D,

I

X2V T 4

HHROBEEMEORIENEEIC 25, MEFHR, 7L —FFRREOUE A, GPS Uy I/ L
X T DRRBMETH D, BlxIX, WK T 7V r—a VREE, A vE—U~OBETEBLDE
AbND, ETAEMPTAENLIEREMICET OFRELERTOILERD D,
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BEAE ITS & OBiR
ARKa—2r—2ZDBEIFFEO T L —F R DA RN MCEIVBEETLILOTHY . WEHEEN

RnEEx b5, EORDEEOBATIEEEF ITS £ AW oG @Rt TRt & 5, BEfFT A
TEANDDLGE VAT DMITHBNESL T A N A T TDTA TV A TV Fiilc a8 (f
—bE R, FWEOBLR) BR0nE 2BEL UEHOHERE T H2LERS D,

—J, 2= AT = ARKE LT HEEENEET ITS O L0 bEnia, LTE © MbhoisE
RITHERTEZEEENE N WO R, TOERBUCHEM L 2D TREME S H D, £7- LTE 1337
A—ZOREAHRENEH OO THEYIRRELT HLENDHY A IZHEERZFIH L TWD, EN

TIEH 222 A E LT, 5.9GHz ORIV T —V2X SEDEKOEE TR THD 5T D
3. 5.9GHz #5713 760 MHz #7172 SIZH# U TR @V 2 & BT 220 27 L L o750
SEBETHLENRD D,

212 2—RF—R2:EHERIEMICED  ZGERERSE Y Vo~ Y — ARG RME SR
ML |
BIEDEEB I MESHRIEUES X T &

EEEH (BUET AR IO A 7 VG OEGIZEW T, Moz 5B L — b2
HRAMETH D, [FEHICIT (a) ZBEHIT 7 —1c8k L, REEH Y ¥ =T a0 %
HHlET 5 b0 (b) RQWERE & — &1 38T T, H O CORE LR/ F — 12320 T
STEEHIET 500 2 FENFEL, 2EFOK 3 BINZS@ERt & —IZ8H Sh T 250
ThbH, R OEFHEICONWTRERBEEH T2 —06REZEUGTHZENTERY, IHIC
() ZNENDOHEITE W TRZAELFTIZERE L2 Eaem LR ¥ ST anHE s
BoObDONRH 5, (a) X (o) THMEFYA 7 AERITHEIIEIT D,

BUE, [EAN Tt E—2 B X T00MHz # ITS 12 X 5 (E 5 HHROBE — ARt SN T

Lo ZNHIEFV2LICHBINLBEFELZEHEALTEY | E5IFcxE SN -HEHOBERKREY
FWTIHREUE 2 EhiT 2720, EROGE BRI TIUC LG ARETH 2, 5 IEROEMEIX
K7 —# L — FTO@EETH Y, FEZ 700 MHz # ITS 1ZiBEHEE (E G2 IEarE) &322 mimis
XEOHBR TR TELEEZBND,

¢ FETNOEE T ~DOERFT, HEGK TRFE TIFIEREZBA 2 Z & B UFIET5 2
EHTERVER (YL~ —r) [32]

SRRV KT D2 L% 1 A7 EWVN33]L fEE L TSI TOATAIER & AT BDF
ERE 2 Z ZTIEY A 7 G R & FES
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FIFARE
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WEARRE LTHET 20 R EOEBFRELZRET HDLERDDH, BLT—Fy hT—7REHTO
PRI A—=HEUZICBNWTII 34 (RT3, 77V r—a V@ CRIA—FEAAEZITHIZED
AEETHY ., BT —F v N U — 7 ITHR BRI TN TR,
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f Dz N

i Ej — | (sawl_(powl | (PHSER e
U 3 L | S-GW P-GW | o
RRH BBU %8 NSA—HEFH—)(
EUh S HARED EUh S ISR 758 :

BEEBERADERR/ (S A—4 (Pre-configuration) 7&&
FTUT— 3 ETEREL. BWILT—3RY ND—O(EEBM (CFIFH

X 3.4 BEBBEERANRNTFTA—FDOENLT—Ry MU —7BREHTOEA

LTE V2X OFEd@E XM 27 A TH Y SERBFEM O GPS(H L < i3 ftho> GNSS) |
FEHUR G S, SRAREIFEHIE S0 3 FEZMAGbE THA I TH H, V2X TiE GPS 72 H IR

BLIEMANMNEZEFETAZEOHESINDTEOH, GPS Z2E5AM Y —AE LTHFIHTHZ &
WREESND, BARFE LD 28 BN THY hFANEL b RVORIER FEET 4,620 km
(M 541, b RN TIE GPS 035215 T& 226 GPS [FIHI LIS D[R 75 1 D M BEMEIZ SV T
LA LETH D,

3.2.3 X274

AR OIE Y | PlomfE (V2V/V2I/V2P) Tk OEELHR CTRIESNZT 7 ) r—a VED
X2 VT BEAT L ENRMHRE o TS, ZLDITSHETIET VY r—vavgtot
X2 VT 4T TAN—REDTD | ABHEER 5 2 R U I FEREEE T d 2 B REF /7 =0 (PKI :
Public-Key Infrastructure) S X ZHW T35, PKI IZHWAD®E FiEBEILRFER (CA:
Certification Authority) (Z XV EAT S5, B OEIMEXIRDO—> L L TEFIEHED OTA &
FaEREE LT Z&bBxon5, PRKIICIE CAOEA T A b, BH L7-FEAESCKRSREE
UA NOEMATa A N, HEZR TOBLMRAFAEE 2 2 MEMEOKRERNH 5720, BEFO ITS 2%

FTHOWON L BEOFFATAZME S 2L bBALND,

3.2.4  HEEMNO %}k

3.3\ X34 I/R LY Ry MU —7 &4 S/ WHIEGEIE &2 5 V2V/V2I/V2P 128\ T,
AT =Ry NI =7 OFHEREEFH LRWOEHEENARETH D, T A—FHHH R TNT
—ZEBRY— N OEREITOTOEAL T —Ry NT—7 ZFIHT 5 REEEH 553, MNO [H
AHEBEOR TN ZE TIZAR, ZDO7HIK MNO 2 5H 722 23R T V2V/V2I/V2P TOAE A
FeMEICRENE TV EHNAIEETH D,
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3.3 AikiEE (V2N) 7—X%F5 7 F %

V2N CTHWDJREGEFIZHOWT, V2X HOEHA > 772N 5 2T U A BFEETH08, A~
TG EHa A FOBEENDS, BEFEO MNO OA 7 72T 52 L 2Hard 5, 2ol
BT TR R EE L T ME TIE RV, Z0ftl, = —7/L 5G [42] °K[E D Public safety LTE & X
AR BN & e R O R 22 JE RGN 0 Y CTOEMIEREE S rTRBER S 203, £ TIHA<
MM SN TODBEFED MNO A > 7 ZHHOEREZ Aife & L TG 2, LUF Tk V2N O@EfE 7
—X T/ F ¥, T haLAY v AFREEOTZDICHEL 725 Geo-messaging (2O THEE %2
T %, FPloREE LTl48ll44] 3 H %,

331 BET—FT7Fx

V2N ZFEB G 272008 T—Fy hT—27 DT —x%T 7 F ¥ IZOWTLTE % v U —727 %4
12K 8.5 # HWCR 3%, BT —%7 7 F x #illL 3GPP TS23.285[14] D Figure 4.2.1.1-1 (2
LELOLNTND, ELFMRT =T 7 FrICERIIHDLBOD, FEORRMIT 5G TH KB
ARETH D, 1 ETRRLZLEBVEEOEILT -V AT MIEANICZ=F v XA b THEA ST
L7, LR CIHEHNICERANRIAEN G2 =% ¥y A N TOT —F7 7 F X 2OV THHT 5,

V2XT7 T U —23 25 —)UPT RLR2E

!Eiuﬂﬁﬁﬁﬁ
24y '
?7 QosHii B

A2H—Fy
— = — N : """"" :"";“\I / BAtgAESRT o T
i A 1 o=y =
RRH BBU e V2XF7 U —>3>85—)\
Hith 5 migap Hith S =R 748

X385 EBATFT—VXDIRTF AT —FF 7 F %]

V2N 77V r—3 g Loy M7 7 —i@(E ERERIC, ke V2X 77 Y r—v 3
U — RORTCEME, B (MR EA OWBEME ) Bl a7 (R IERE A o
EREE ) Z#RE LTSNS, MATART —F7 7 F v Tld, V2ZXIMAORKEEL LT, =27
I V2X il H ORRE DM AR S 2 FTREVED & 5, ABERRIL, B A VFEZME 0 V2X
PERE M A1 O B R ERE CTH D, ENA NVFELEMA OEH T XA —Z OEAS° V2X 77
r—yary—_"OIP 7 FU AR ENBESI NS, V2N #F 123 LT QoS fili#Hl 2w H 3 5%
AEME L QoS 7 7 Z2i#A+(QCI : QoS Class Identifier) b ESIN TS, 7272 L 1 & Tk
N7 EBD | QoS FlHIC LV AR ERIENRIETE S O TRV, £z, PEFEEHWD
V2VIN2IN2P (28T —A 7 Z OfiliHZFIH T 25 ZFIERIZIE U T V2N — 2 Dt f
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HOCHNEBEZYVREZ DD EV SR BMLETHY . 2505 A1E, HSS (Home Subscriber
Server) ([ZBRT HKIEREZENT D0 E 20Ot HLMNEL 2D,

3.3.2 Fa haNARE T

W T V2N o7 m haL 2% » 7120 T 8.6 Ofla W THEL BN T 5, RBFEKTIE
D7) S-GW 2K LTS, 7Fa ha/L 2% v 7 13RO R A2 L0 B 9% C-plane
a haVAyy 7 ta—PFEROSLYEY 2179 Uplane D7 v ha/LAxAZ v 736508, U-
plane D71 h ANV AHF » JIZT F—H AL TRINT 5,

V2NiB{E
V2X Application V2X Application
(TLS) (TLS)
TCP/UDP TCP/UDP
IP 1P 1P IP
Relay
pDCP GTP-U
Uu PDCP GTP-U
RLC RLC UDP/IP UDP/IP L1/L2 L1/L2
MAC MAC L2 L2
PHY PHY L1 — ---- o L1
iR Hith5 P-GW VX7 U —2 35—\

36 V2N 7u ha/LX & v 74

LTE % v NU— 27 130REZREA—V IP OV AT ATHY, IP 237w M P-GW 24 L
TR L V2X 77V =2 a = A OR TRk S v, @ OHEMRRC S-GW (TFHAIZ #ft <
N5IP L0 B 7w k2313 3GPP AR TRAITE D Haviz b D372 < (EREMZIE U T IETF

(Internet Engineering Task Force) 72 & THUE S TWDH A ¥ —F v MEAESKHUK O ITS {1
REFIHT DRERN S D, ELAPERE LTEDDRNEHFH, A RTA R EE2HETRE
FPHOFHENLETH D,

V2N2V O L H 2Ry hU—7 20 L CERBNEEZITOHE. Y7l it IP B TIdmEkx
V2X 77— a = RNEDBEEITO, V2N2V O 71 ha)L A% v 7&K 3.7 127,
fHE O DI - S/P-GW., BLOIP EBLL T ITEK LT,
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V2N/N2ViE{E

V2X Application V2X Application | V2X Application V2X Application
(TLS) (TLS) (TLS)
TCP/UDP TCP/UDP TCP/UDP
IP e — IP IP

LUES V2XTFULT—2 3> LUES

X 3.7V2N2VD~7ua ha)zxZy 76 (IP LV FAL LA YEK)

ZOBITIE VX 7TV =y a = _"TmRE O@EEzKim L, V2ZX 77U r—T g r—
AN LTV D ASBIRBUC IS &y MERC BMEEAT O Xy RU—2ZMITD Ry Mk -
ERRD T2 OBEIE TN 523, V2N 2L N2V BE D& ERl—0 7 a ha) A4 v 7 TEBL
AEETH D, MEC OFRBIC L > TET 7V r—va v — "R EEORy NV —0 A V2 7 = —
A FORELEZ b D, £7- Geo-messaging #4175 PRIV A YZBML, %y hU—7 BT
Ry by HIAH G S IERIZE STy bR BEEZITHOFELEZ LN,

3.3.3  Geo-messaging

Downlink THEAIZ L THEMELE 21T 5 BIZ V2X 7 71 7r— 3 3 o — Ml TR AL E 1 e
EICESEEMEXMN G 2R ET DUNENRLETH Y . 2% Geormessaging & FESL, LLTIZZE O
%9, Geormessaging TIEX 3.8 TR T LBV, =% v XA N CIXHEEMEICKESWERE, ~
VT F v A N CIEEMF I ALy PITESWIZEUFHIE A BB 2 5, A8E LT Bl 2GR OSEAE
SNDEOIBRTA FTAVRKERE L L HIT, FRRICRHT 2 L O REEFBEOFMENLETH
%o

| vax7Fusr—sary—i | | vaxzIyr—sarg—i |

IAye—
EEEL

N = E{ETU7
& AV H . . N -
;E\FE%I;“'U;}E;[;EE%@L\L:7*E|:;6EW HihBhN\LyDIZHEDN-EME
BB DS yE T HRBE > BHBEEIEREFCHLENRE G LT
> RO EHREADLEDS S, Paginglk 3L . EHOT7 TORBABE
TONWASDIERHE LA KHE > FYRIT— - HARDEENLE

> BEHIRO-OIZIEHE R KRB TODLEENVE
] 3.8 V2N DL EME 21T % Geo-messaging
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A=F ¥ A N TOFHREE TIERETY 7 &R IP 7 RLARHEM ID Lo~y 7 (DL O
SESCEE) EFETIMLENRHY, v AL F Iy A NTIEEETY T 2 £ B0~ v B 7 )
WL D, A A 3917, 2=F ¥ XA NTIEHINE V22X T 7Y Fr—3 g o — " THE
T O, 2T TE/T MR, WITN DB 6ND, HlERMEL T T, EfTRERE
LB L CAERBHLHINT A2 bEAOND, vATF v A N TIEEGELHEZ 2 7N TE
T 20ERD DA T M TRAER LT O2LERD D,

1) VZXZi"%J’gE' ;Z;;;*f—' A () LTERIC L33 %EEE

A=FrRE

T\ | vax7Fur—say—in |
| V2X77°|)’7—~/3/4f—/\\\] e

a7 BYETUT7ICHT S 27
#EwbwyeEyy T TN ) )
‘1, \ \ BETUTICNTS  EEIUTICHTS
\L EHDTIE LY HETIE LY

3.9 sEAEEFEOMEESHEE]

334 EX=2VUT~g

3GPP fI#kTixE*x =2V 7 1 & LT, PDCP BEIZH T D EHRXHE O S{bEZ R —FLTnD
[45], fli, TLS (Transport Layer Security) 72 & Web 4—E A CTHFHEIN TV DX 2V T o
KROFHARETH D, HIHGEE L REOT TV r—vavEtxa V74 2FAT 52 &b Alke
7, V2NBEICBE T 52X 2 VT 1 - T IA N —REOEFIZOWTER L. L ThE X
2T 4 EERTDHDIEPNLETH D, FICHBEEROIEL I - 1258 1R E R P OFHROK
Sh - BEZIIRETHY  BEREX 2T 4« TITAN—BEIIET MmN LETH D,

3.3.5 MEC B X 0% MNO %t

NI LT — %y U REBOBEIEFA VX —Fy b LDV T Rh— LD TITH
N5, WEOKEIEL - SEEED =% MEC (Multi-access Edge Computing) 23fH &5 =
EHEZBND, A U F—F vy FNENE R0 P-GW B S HMRERE £ T~ 72 L UL O
BREZ o546l X 3.10 (2 MEC % — SOW LR 72 B 2 =97, FEHURIZITVMZE I MEC
Y= B RET D1FE SAREBIEDHIBN R 2 7 O AGHKBE R IIHGF CTE 208, 2O —A
DL AT THRE - HEFFOTDDOa A NRHINT 5, £70, WmAOBENC,ES MEC 810
B2 X MEC BRI BIER A — N—~y FHHINT 5, #5 MNO [FEI#RIZ T MEC —3%
HMAT LA, TRELO MNO N MEC H— 3 Lt MNO #8 & O#zfi A > &% 7 = — A 22T
LRRTT 2 MENDH D, Bz iE, MEC ¥— 3% MNO #8480k CTIP 7 KL A& FFoRE L 72
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%72, DNSIZT LD MEC H— "~DO4 Hififiktgne 2 MNO #fg 2t 572 & MEC #—\(C
%% APl BT —F v U —7 PMEHT 2 Z AR S T 5 [47], EEEBET D L, (KR
FESERAE A PIR{E TH A= SN B EHRICB W TIE V2N Tl MNO B Tod@n (v 2 72— b
72570 7T R —ROBESCEESF P-GW OFMIZ MEC H— &% E T S EENLRET 25 2 &5
PE LW, MEC %A % —%y MERITTE S NLRWINTE Y 2T A L o MlkEEso B i) CRI A3
LHZEbEZILND,

g IEREMNOIR s1 SGi
ok ; : { s-GwW P-GW } : @ Internet y—i o7
RRH BBU | =%E 748 | HEEEGS 939 RGN
EUSRTE  BE s | I H
== == (=1
MECH—/t MECH—/t MECH—/t
PEIRHE i i H
A s : i *
H—)\ i i i
EEVUT 1 HIEHZSE B ! ! N
MNORIEEIEGH S E ! ! !
1 1 1
g fOMNOR | i ( i
= — e e O
RRE BBU =% 748 HEERS

3.10 MEC ¥ — DB aEEw A

EHHE(E (V2D & JREHEE (V2N 2 0P 2 2 — 2 r— 204 BB O#Ei T 2 0 — b vt —
&% MNO M8 & OB s 2 et 2 L ER S 5, AR ROEDT & LT, SRS E T
N7 T R —R"OREEE THRES L, ZO%HA S MNO O MEC ¥— 045k & ARk
DFEENE 2 B, 7 T U R — "OFRECEEF P-GW OSMlIE MEC — &% &+ 5 EREN S
BitT 2 Z EBREE LW EHEESIND,

W]

REROBHE AR E 2, 2 BHCARME LIofh = — 2 — 2120 T MEC ORI AT 556, &
B & 22— 2D E I E BT D LB D 5.

(8,10 ORT, TR 8 /9 —r OREEANC OV THRIERITT 5, /¥ —2 1 EEHRBOR
TIZ MEC % — R Z#t L7256 T BT R /NS <250, B — a2 MMk
B2 20 . MNO BRI — 8 & OF HEHEORES E L\, % — 2 2 1% P-GW D4l 2%
EBELEEATHY, MNO MO DS BT I 2 5, F 72N — S~ 2 R
LB T 2 580 2O E — 2T D, X2 —2 3 & LCIMREE L 725 L 5 ICEN
DY T R —NCRET IO EZ D, ZOBE. 757 RP— N~ V2 — 3y N
@5 L A EET .
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KRBENEORBB LZ O EEEEREIEIC DWW T, B#FOE FIZTH ms, P-GW OFMAIT 20~
30ms, 7 7 v K4 — 3T 50ms F2E L ME S5 [48][49], = 2 T, BB IEIL IR 0 % & £ 72
WIBERBIERF 2 BT 5, HL2D2—Ar—ATOT 7 r— g VABEORBRe, *y hU—
7 AR X OMEERIRIEIC L 0 | BESEBIEICN A T 100ms L EDOBIENRAE LD Z Enb D, 72, B
13 SE 0 DS E G NN L — A — A ZDOW T, ORI S ZET 20BN H 5,

TIRBGRE OFAPEEIN TWNDL 22— A — 22T, MEC OREHEIT O &M%
%zé BRLL EOBIENTTR SN TN D — R — A (AT SRV — MBI, RIS, &

B DA O AR i, B EOEEERE R, RIETOEX 2 U T ¢ FEE. RIS
DNWTIE, 77U R —"EHAEEE B2 b D,

FEN T, HE~ORFEEIZHE T2 MNO 8 DY 2T A Th Ha— A — XS S IEHRIER (55
Bl v =0 D IEwEd:, BEEEOEIT LV — NBER FAST, FHHSIRLOFEEL - @R v —
ER)DYE, FEHUFE FIZ MEC — &2 ELE 3 5 OIS — N & OFE BEEG OBLR ) HBLFER)
TIERW, ZOD, A Z—Fy b LD 77 RH—3C VPN #ta T2 EN B 2 b

—J., BxX 2V T 4 OBUEA VX —F v b EOERPHFRSNRVWEA, BEMEOBED D
\Z. P-GW O MEC y—_"ZHHT 52 bEEZ2 615,

FFAEIER N ms Th V| BRIGE(E & IREGRE A 0T 5 AR D & 5 2 — R — R (FEl
BGREHE . (B R EHIEA - 15 5 DFHRRMDIC OV T, V2V & L < ik VaI eis(E 23 MR IE D
kA I N—FDAHEE T 5 L. MEC ORERZFTILY 77 F¥—% L<IX P-GW D4 MEC
=B ZOND, ZO%GE, TV r—va  r OUBBELY GO, BEIILD2—AFr—R|T
PR SN DI BIE R AW, RERTAZRRT 5 Z LA RESND,

L% 5G aTIZBWTH MEC OIFANEEENS, 5G 27 D4 . UPF(User Plane Function)

PR LS THY . UPFIIED MEC 7 RLRICHEIT T2/ v R &R L, 55480 Bz
LR 2 FEo[50][51], UPF IMTEOREINCRET 2 2 EMARETH L7720, 5G 27 THO MEC ©
EEAT D BHBEENFEWV, MNO B<ToO MEC 24 L7z¥— B A TiE, 5G/4G © NW #=S° 5G
A7 DEART Y 2 —/LH MNO I TIThNThH, —ER LU LR WERENLE
DRFABMETH D, FIRIERFE OB E /2 £ D MNO FEH W CEADLERGA IIMEN
IRFRENLE DR DB L 72 D,
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BAE EUORRAETI

K2 =R —ADFEBUT BT > TE, ZRFAMOFHIN S V2X 2 L Dl (Fidf, B 8hE
HRH ORI TRRRHEIIER) 2 2% T 2% BN aAA N AMTELETANLEE LV, LIFICAT
— 7 RN E . ax MR, V2V/V2I/V2N (254 5% 2 245,

41 F2— AT —ADAT— 7 HKILH

2 BICHM L2 — A7 —RTOWT, Bl EE - 27 A2 - Bk L OME#EOZE
FhF A1 T LT, T R_RTO2— A7 — 2BV CEE R S8 SRR 221 5 F o4
NTHDHIN, BEIZEDD2—A 7 —ATEI—F—F— (RTANEBZERLIGERH D). E1T
Mg bicBb b a2—2 7 — A TIHERERESE, T L Ta—2 7 —2 4, 5 O X ICBRAHEmE T
THELEOELEOMBREMLICED s 22— 27— A TIIsHE T 2 EEE L ZRE L E2 NS, £
To. BA— A — AT X0 IR S D T, BAEREA 2R SIS OMBR T DL D TH Y |
INIEMEDR B, TOTDITBHRERE b2 E & L THRET S, 2—Ar—2ADFEBUIH-Y, BT
—V2X OEFEICHEERD L VAT AR Z T, BEfFV AT LA L DEEELZ B D= a s AT LD
HWENLETH D,

BT, 22 BTEMLIZza2—A7r —ZFNZOW T HRERFN ZITo 720, 22— A —A T &IC
KIST B VAT AEHESCFHEEENE L DL TH o7, 2—Ar—A T LITEREOEITIHH LD

O, BMENTZ—ATr—RZOWNWTHLAFKOFIFRICHEEGT IR LFERETH D,

#£41 HF2—RAIF—ADARAT—IHFNVE (B 1K)

2—R—2 EamiRgtE VAT LREE ZnE &

1| ET, EMEECLDE | RTIAX, I—F | I—0EM, v A7 LEH | RTA4 N, I—F— | &4
ZE[EllE- BT L — % —F =i ERER L F—. ATEUER L L

2 | EEHEMIERICLDIRER | ERE A2 | FEWERE. MNO, ¥ | RIA4 N, I—F— | &8
WSRO L= = | & AT NERERE R E | . {TEHEBICER | MW
BE/ G o P LR ) WHEEL)RE

3 | FEEEWMEESEOFERH | RTA 8 h—F | EREEHE, MNO, VA | RTA 3, h—F— | ©&
WK D THEMAT SRV — b | —F—, BRER | 7 2ERERE RS T ATEHEBI R &
BEE ) FEip L

4 | BEEWHEIHRICE D MH | BAHEWETE | FPi. MNO, Y A7 L& | FT 4N, BAHEN | 242
i BB S 4 | nE MERER L HATE - FHE AT

PRI 72 &
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5 | L -MMIEHEIC L DI | EREHE, T4 | HEEHE MNO, 2 | RT3, THEHE¥E | HiE
BEFRERAR) HEERE T NEREEE R L L ATEERS CERAE

BEET) ol
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OB EIEE SN DERE

Y- /N\smIA b

HFEE
IR~

EREEIAM
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41 EBAS—VX FYERADaR MNER

ZENALT—V2X(V2V B L O V2AUN)E VR AT A — B 6 >0 3 A NER %R,

fEdfG = 2 b (£ : VaN, V2D

V2X 77V ir— g = NTRIHT 572012, EREBE R SV — RX—F ¢ — R OMHEF|E

LD |

B BIRMEEE A0 B 7 & OB BAR UL TH 5, AL, HIFHALE TR S h D,

@ H— = A R 5 V2N, V2I, V2V)
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HAOEFIEHZTERY — AR EORBES, Y7 NV 2T T4V ABTHD, —REDH LT
LG L. FHRALORSTRENELIHAE LN D, —"FF2 A MIRET LA, =
— P, FIAREIZ L DY — SR OZ LN AET 5 H DD FEARMIZIZT R TOZLEHE HF
A+24>77 UUTHREAT77) EEXDHZENTED, VY "EHOERAFELR LD,
BRE =2 —=ZA T X N BT W= — AT LD aR & BT DR
s 5,

@ EHEH=a AL 5 - V2N, V2I, VaV)

R — NG, V2IUN A 7 7 £ V2V KRB OT-RAES AT L EOEPEHRE Th 5, &
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Joaxkehed, BFiEHELZINBOARBFEIIVRFEEORITT 256, BITHICTA &
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TENTEDL, 2—RAF—ARAZTLDax MNFENZOWTHREEETH D,

@ WEA T IR AL (5 V2N, V21, Vav)

WEA V7 THIOUMBLOT = 7 HwTH D, I L7225 01% RSU, &7 —HHF,
WA T 7 & AGERER R O BT E O, BB OREE . Ny 7 RNV EROBHE TH DL, To=r T
LB DIE, REUREALT—HMFOT A v 2F, Ny 7 Rm—LERRFERC, RSU &L
TS AT AN AE LT-BORREE. 7T v 7T — MEEERETH D,

V2N, V2L, V2V [ZHHOBEEA 7 720256, ko X MIdkls 0776582520
T& 5, EL—A7—RHHL LToA v 7 T RMBEITIR D r— AT, 22— A —ZAHALTO 2
A N EINLEN T D,

72720, V2N BT —i@fE OJREGEE A v 7 71K (fhoy—e X L IHH & 5 iE(E)
ERAT %1330, 7 T 0ax N E L CHARTHHOPMIENSLETH D, AREOBEA
V7T aA MI—EROIZIE Ty MREROE T2 —V LRI S E 0, V2N IZF b L7== ) 7
TNy POPEFER V2N HAMREDO 2 E XM ERG A2 — PN AT 2@E v hax
N TITBEFEETORBES R CE VBN H Y, BfEA 77 a A e LTHEILTM
FNBETH S,

® WE7 v ba A b 5% V2N, VaI, V2V)

ENA NVFEFIIIL D V2N O~ MEEFAERC, BUFIZSH O BEFIARTH 5, V2N
DERETITIDO L @D —HEEZDWE Ny ha A MO T2 —FRAHT IR TV D,
WL HHEAL, BN EEMRNE LTI bR D ER R TH D,

[7£] V2V/IV2I D6, MIGEFIBRIN & 70 5 AIREME S & B 23, AEDOSIY & L O —/ICAHD R
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ETDHHDEMRT 5,
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HER R EOMR, BLOT 7, B#T27 7V 0EHATH D, vIHIELE L UIHBRERD
V., FlTr=u 7B L LTRSS, RS - RE - Bl - RSP —E R BT TSR T
ATTVDIA R ABREREZOND, WAKEISEIT A MZ@®Z N RV LTHlRET 57— A
HLd D,

4.3 V2V IZKIT 25 2T

V2V Tix, BEfEO ITS & ARk, #ifiiA—F—2 V2V s R 2 AT 2 A2 BET 5, ¥
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A.2 LTE V2X (PC5; V2V/V2I/V2P) i@ {EHERE D Hr

A 2.2 B2 T, V2V THREBIE - [SHEMEZ ER T D REMEN H 5 ) 8L O TLTE I3 fho
WE TR TZERERS VR E EnT N T& %) Lil#i Lz LTE V2X (PC5 :
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NS TV 5 [53][54],

Link Design (1 of 2)
Challenges

ITS spectrum @ 6 GHz

Max vehicle speed of 250 kph <> max relative speed is 500 kph
At 6 GHz, 2700Hz Doppler shift < channel variation within a subframe

Up to 0.3ppm frequency offset
At carrier frequency of 6GHz <~ 1800Hz

V2V
PSCCH : Assignment Channel for sidelink
PSSCH : Data Channel for sidelink
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Link Design (2 of 2)

Solutions

100 ¢

—— 140 + 140 km/h, 18 RBs
— 250 + 250 km/h, 18 RBs
w250 + 250 km/h, 48 RBs

= High reference signal density with regular spacing .|
- Symbol location: #2, #5, #8, #11

BLER

Last symbol is used
for Tx-Rx turnaroun
and downlink timing

@ NOI’ma| CP (""SUS) Supported adjustment 107
¢ Intra-symbol estimation of frequency offset

. Pre-specified Iimits on MCS #RBS #TX 300 bytes, QPSK, two Tx, random frequency error
- Possibly based on speed and synchronization source

Reference signal

SNR (dB)

PSSCH and PSCCH (1 of 2)

Intra subframe PSSCH and PSCCH transmission

+ PSSCH and PSCCH transmitted on the same subframe
- Separate DFT and reference signals (two cluster SC-FDM)
- Same subframe transmissions reduces the impact of in-band emissions
- Reduces issues related to half duplex operation I "°ta°'ia°"-‘“t

PSCCH

+ PSSCH and PSCCH may or may not be adjacent in frequency
- Depends on the resource pool (pre)configuration
- We simulate adjacent case => lower MPR PSSCH
« Same open loop power control parameters are used for both channels
- 3 dB P3SD boosting for PSCCH => try to make sure that control does not become the bottleneck
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PSSCH and PSCCH (2 of 2)

Details

One PSCCH transmitted for each PSSCH on the same subframe

No combining of PSCCH retransmission

Number of RBs = 2

Blind detection of cyclic shift to improve PSCCH to PSCCH interference
Group id (u) fixed to 8 <> better performance for high frequency offset

Max number of transmissions = 2

RV ID sequence for HARQ transmissions are given by 0, 2

Maximum distance between initial transmission and HARQ retransmission is 15
Various phy parameters are a function of PSCCH CRC

C-V2X range benefits from multiple reasons

Longer transmission time: allows for higher energy per information bit
Enabled by synchronization which allows frequency multiplexing

HARQ : Enables higher energy per information and more time/frequency diversity

Channel estimation: More density in frequency makes less susceptible to multi-
path

Coding: Turbo coding typically provides for more coding gain compared to
convolution coding

Waveform: SC-FDM allows for higher Tx power due to lower PAPR
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C-V2V - PC5 Transmission Modes
Modes 3 and 4 - Default is Mode 4

> Mode 3
~ eNB scheduled resource selection
> Mode 4
- Autonomous resource selection without eNB scheduling

- Uses sensing with semi-persistent transmission & frequency domain LBT
- Semi-persistent transmission allows one to take advantage of semi-periodic traffic arrival
- Uses past interference patterns to predict the future

- Random selection/energy based selection allowed for one shot transmissions
- Sensing < combination of priority information, energy sensing, PSCCH decoding
— Energy sensing < Rank resources according to energy received and pick low energy resource

~ PSCCH decoding < Avoid resources for whom control is decoded and received energy is above a
threshold

- Priority & Avoid resources that are being used for higher priority packet transmission

Mode 4 Resource Selection Concept
Choose resources with close to lowest relative energy level

Measure received energy on

Rank resources based on 3 Choose one of the lowest

1 resources that meet the latency
requirement

received energy energy resource for

transmission

@ @ - ‘i’ Choose 20% lowest relative
energy resource blocks

; and a packet is always sent Choose one Of the
Target latency requirement 0 apsieielions oiimds aiorios
‘:’ Resource Pool Highest Packet transmission within a energy resources

o b receive given time is ensured p ——_

energy

ol t
i h

Time

TiE

Time

Frequency

Frequency
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A.3 Configuration Parameters Consideration for LTE-V2X Operation

This appendix describes important considerations for system configuration in LTE-V2X
operation associated with the system requirements, (pre-)configuration parameters and
provision method of the traffic from the application layer to LTE-V2X layer.

The services to convey information to surrounding vehicles for the safety need to satisfy the
reliability and the system latency determined by the service requirements. Such requirements
and evaluation methods can be different among regions/countries even in the same or similar
use cases, due to available bandwidth, radio propagation environment (typical number of lanes,
vehicle density and so on), and communication traffic conditions. In order to support the
requirements of the reliability and the system latency in each region/country, appropriate
setting of (pre-)configuration parameters and proper provision of the communication traffic from
the application layer to LTE-V2X layer are necessary. Following describes some of example

considerations:

» Congestion control and Resouce selection

Congestion control and resource selection are important factors to achive the certain
performance in any radio systems.

If resource usage exceeds the capacity of the physical layer, the reliability of the traffic cannot
be satisfied because of high collision rate and/or much interference. The congestion control in
the application layer identifies the resource usage and it controls the amount of the traffic from
the application layer to LTE-V2X layer. Proper design of the congestion control is necessary in
order to support the reliability requirement by preventing over-usage of LTE-V2X layer. The
congestion control mechanim based on SAE J3161/1 was evaluated with LTE-V2X PC5. [55]

Inter-channel interference happens when adjacent (sub-) channels are used by different
transmission terminals because the transmission power leakages to the adjacent (sub-)channels.
Co-channel interference also happens when different transmission terminals within near range
uses the same channel. In LTE-V2X, the terminal measures the received signal level (RSSI) and
compare it with the (pre-)configuration parameter of RSSI. The proper setting of this
(pre-)configuration parameter is necessary because it controls how much resource for the
transmission is available and how strong the interference occurs in transmission in a subframe.
The terminal tries to avoid selecting interfered subframe by selecting 20% best subframes in
terms of averaged RSSI over a subframe. Proper configuration of retransmission,
probResourceKeep and one-shot transmission can also help to mitigate inter-channel or co-

channel interference.
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» Half duplex

Half-duplex may face the situation where the transmission terminal cannot consecutively
receive the signal from the other terminal in the same subframe. If this situation happens by
the scheduled periodic transmission, two terminals cannot communicate each other during the
scheduled period. How often this happen (probability) is determined not only by the periodicity
of application traffic, length of scheduled period, available resoucce, the number of terminals in
the communication area, and also other factors. The retransmission timing is usually randomly
selected by the transmission terminal. It can reduce the probability of the collision among
terminals. In LTE-V2X, the (pre-)configuration parameter of probResourceKeep, which controls
how long the same resource is consecutively selected, needs to be set properly to prevent high
probablility of consecutive collision. Also, occasional one-shot transmission instead of
periodically reserved resource transmission controlled by the application layer can also mitigate

the consecutive collision.
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