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TIME SCHEDULE AND MILESTONE

China First C-V2X starting to China-NCAP 50% new vehicle
C-V2X Plugfest equipped in new Planning to add C-vV2X equipped C-V2X
. vehicles -CSAE estimation
China C-V2X

key milestone

Roadmap: active-safety > C-NCAP

20208 REMBESEC-V2X “FRIES” BA IR S B ATEEN
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2020 C-V2X Cross-industry & Large-scale Pilot Plugfest
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C-NCAP Adding C-V2X For Active Safety Function In 2023 More than 40 OEMs Joined 2020 “Cross-Industry
R&S Being Asked C-V2X Test Solution for C-NCAP Now C-V2X Plugfest In Shanghai

2 Rohde & Schwarz MM/DD/YYYY Edit Footer: >Insert >Header & Footer COMPANY CONFIDENTIAL



C-V2X STACK

EU C-ITS Protocol Stack China C-ITS Protocol Stack
Application B B S |
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_____________________________________________ s PDCP
Signaling
ProSe Radio RLC
Signaling Access
MAC
PHY BAE
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PREE V2XFRE{LER
Scope | TostSpecifcation

Application SAE

Message ETSITS 102 868-2
ETSI TS 102 869-2
ETSITS 103 191-2

BTP GeoNetworking et Transport & ETSI TS 102 859-2

Network ETSITS 102 870-2
Network
Security ETSITS 103 096-2
Radio Protocol 3GPP TS
Access 36.523-1
Radio RRM 3GPP TS
Access 36.521-3
RF 3GPP TS
36.521-1
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R2(FFEALR : CCSA) fTix
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B (PR RELR : C-SAE) - ref to SAE Ei#x

> BEAEREHREFRAECRENARRNAKSE
REMRE

> EEABEEHRAERAEERENAERRAKE
REREE MR

HBRFRAELLR : CCSA)

> ETFLTE WEBRNELBEENEEEEARER

> ETLTE WEBRRELBEEREERNR A E
P& B (FRAEALR - CCSA)

> EHTLTE WEBRNELBEREARMERERER

> ETLTE WEBRMNELBEERARMERENIR S %

#BEABFRHELLR : CCSA) - similar to 3GPP
> ETFLTE MENEBRNETLBERSESARARER
> ETFLTE NEBRNELBERARZEHZORRER

> ETLTENEBRNELBERR XHEEEFENER
LKimRZRARER
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C-SAE C-V2X DAY1 TRAFFIC SCENARIOS ADOPTED BY INDUSTRY

Navigation

Latency Coverage
Category Type Frequency accuracy
ms m
R Ml E CSAE
FCW: ¥ M REERE vav 100 10 . 300 '
BSWLCW: BEXFi% , TEME vav 100 10 15 150 (S RS I T i 3 et g T £ Y
— - “»
EBW: RSN FME vav 100 10 1.5 150 L/CSAE 53-5017
DNPW: ¥ o = F e V2v 100 10 1.5 300
RLVW: B4 4T i 12V 10 100 1.5 150
ICW: XX 3% O iR EE V2Vv/i2v 100 10 1.5 150
SR BEEHES B R4
o LTA: EHHE v2v/i2v 10 100 5 150 SEAREERAL FRERRS
gn frequency NAENNRMIEZEiRE
EVW: g %EWEE V2vival 10 100 5 300 Cooperative intelligent transportation system; vehicular communication;
application layer specification and data exchange standard
VRUCW: BB R ES 5 ERERE V2P/I12V 100 10 1.5 150
CLW: ZEiFf e V2v 100 10 5 300
AVW: REFRTE A% 100 10 5 150
HLW: 8B B R R R 12V 10 100 5 300
GLOSA: &R1TY% 12V 2 200 1.5 150
i SLW: PRIRTIE 12V 1 500 5 300
High latency, =
low frequency IVS: ZEPAFRHE 12v 1 500 5 150
TIW: BT 35 REE 12V 1 500 5 150
VNFP: REIf 7%
V2l 1 500 5 150
(replaced by ETC) 2017-09-18 &% 2017-09-18 3L
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C-SAE RELEASING C-V2X DAY2 TRAFFIC SCENARIOS

Commu Trigger Scenario Key message
nication category

V2VIN2I

SDS: Sensor Data Sharing

2 CLC: Cooperative Lane Changing

3 CVM: Cooperative Vehicle
merging

4 CIP: Cooperative intersection
Passing

5 DDS: Differential Data Sharing

6 DLM: Dynamic Lane Management
7 CHPVP: Cooperative High priority
vehicle passing

8 GSPA: Guiding service parking
area

9 PDC: Passing Data Collection

10 VRUSP: Vulnerable route user
safety passing

11 CPM: Cooperative platoon
management

12 RTS: Road Toll Service

7 Rohde & Schwarz

V2VIV2I

V2|

V2|

V2l

val

V2l

V2l

V2l

V2X

Va2V

V2l

Event

Event

Event

Event/Period

Period

Event/Period

Event

Event/Period

Period/Event

Event

Event/Period

Event/Period

Safety

Safety

Safety/traffic
efficiency

Safety/traffic
efficiency

Information
service

Traffic efficiency

Traffic efficiency
Information
service
traffic
management
Safety

ADAS

traffic efficiency

Msg_SSM

Msg_VIR

Msg_RSC
Msg_VIR

Msg_RSC

Msg_RTCM

Msg_RSC

Msg_RSC
Msg_VIR

Msg_PAM
Msg_VIR

Msg_SSM
Msg_VIR
Msg_BSM

Msg_PSM

Msg_CLPMM

Msg_VPM

ICS 35.100
CCs L 79

{7 R AE

T/CSAE 157—2020

R EREERAL ERBRRENAE
FNFEERERE (B2

Cooperative intelligent transportation system— Vehicular communication

application layer specification and data exchange standard (Phase [1)

2020-11-26 %% 2020-11-26 3Li

HEAEIRFS &%
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AR ELTE-V2X AR E RIS
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CATARC (National technical
committee of Auto Standardization)
drafts national C-V2X

standard "Technical Requirements of
Vehicular Communication System
based on LTE-V2X Direct
Communication “.

The Standard now is in final phase
before submitting for government to
approve---collecting public comment.

We expects the standard will be
effective in the end of 2021 or the
beginning of 2022.

The standard is not mandatory but
recommended for C-V2X industry to
follow.

R&S supports most of RF related test
item.
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IN-DEPTH TEST SOLUTION FOR C-V2X

» R&S solution covers all different layers

a ’ U | 328 7 M H R R
- LS e HILAU =
WMEE, HEE

— B i 24 UDP/TCP

(Rl iRl IPv6 Wg}% Defined by 3GPP(Emulated by CMW)
Si];(;?ieng | PDGE ‘ LTE Direct
| RLC | e GCF PCT S
‘ r— ‘ R&D Signaling
| PHY | AR

S PR i
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LTE-V2X RF TEST IN CATARC

© oo ~NO O~ WN =

26
27

Catarc C-V2X RF testing item(3GPP 36.521)

TX

RX

Demodulation
performance

Test item
UE max output power
Max power reduction
Additional max power reduction
UE transmitted output power
Minimum output power
UE transmit off power
Time mask ON/OFF
Power control
Frequency error
Occupied bandwidth
Transmit spurious Emission
Transmit Inter-modulation
Reference sensitivity level
Max input power
Adjacent channel selectivity ( ACS )
In-band blocking
Out of band blocking
Spurious response
Intermodulation characterisctics
Spurious Emissions
PSSCH Demodulation
PSCCH Demodulation
Power imbalance with two links
PSBCH demodulation
PSSCH demodulation Based eNB
synch source
Cache test
PSCCH/PSSCH decoding ability test
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C-V2X RF automatic testing system

CATARC TE-VAIRISRS. @ |

- —~ i
H gl ¥ 1 -
H mE el ) o)
sas 43 6 6
gos-0000 1 .
L
-
=
—
= . — - __/"'
o

\'\

L=t
L 411 SMBV
- ARG
10 #LE R
1 SMW
- U HFLER
U CMW
10 A FLE KR
~ 2U JEPASA T
- 2U ST 4 B oG
~ 2U e
- U B
~ 1U B
- 5U FSW
- 1U A FLER
U EHHR

Catarc C-V2X standard RF requirement cites from CCSA and 3GPP which

requires more test items than GCF.

R&S and solution partner already finish TX/RX and almost finishes

demodulation debug
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SIE B (R ) — BN EN 13,

CAICT staring to certificate C-V2X up-layer protocol conformance from
Dec. 2020.

+ R&S and Neusoft (VETEST) solution is the only platform to support the LTE-V2X Bpill & PN UEUE 3

teSt Certificate for LTE-V2X Protocol Conformance Certification

)
x )
-
v
<
fy
<

CAICT TLC

UEA54R % 0302047341643R0M
LAN Connect o L 4 R R s
C-V2X Connect KW W B B A PR
BRI K0 1 B M X206 336 55300 M 20 00 Ko S €7 U IR AS. A4 M
1 L 44 B R S
Device Under Test KDE BRI RBARA
T e R e Y WRIE KD 1 05 MK B 336 50 27 MRS RO Y (1 LRI A3, A4 M
i i He e 8 42 B M
KPR EBRDRBARAR
900 e 17 X - 336 W 20 RS0 MR (5 ML B A3, A4 M
i &
LTE-V2X 4214 47T (0BU 3. 0 RUW AL £ W&, HURKM
A v2.1.0)
I8 & e
YD/T3707-2020; YD/T3708-2020; YD/T3709-2020; YD/T3710-2020; T1.C026-2020
F 7= Sl 2 CLTE-V2X JE2R3 (4 2™ dh 09 B it Btk U S i) VAL 0
R, $REIE
WEBE: BBt +4RIE S

C-V2X
Instrument Drivers

Test System

R&S®SMBV100A/B
R&SPCMWS500

uop/Tce
W

%
i 78
. enca. gov. cn B www. tlc. com. cn 357 i)
o A b A LT

LAN Connect

)‘.

TCl Messages B BENA: C. \y
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VETEST #7 P8 85 M iz #E = M =0 43 4

L | TC_HL DS MST BV 01 [EFLEH A, BT PBFL R R (Protocol Type {ERES
2 | TC FL DSM MST BV 02 [DSMERRESRENR LI hISME SRS (I Version)ZEEEEHA
5| e e DEML ST, BV 03 B TR (2 S SSIFIUT S § PEzFATHD (AT EE RS F 58

4 | : : =T ML DEM MST BV 04 |BEREE S LEUFIUT S hLenzthish CERR |
PR T TC_NL TSN ST BY 05 | AR S LTS AR R A S A R R A RS B |
5| i TC_HL DSM_FE_BV. 01 [DUTEEFDEICHEMf, ST ST RRALG AR T e S E e e

|7 | i == G2 P A MEIUTJ:%EEﬁqﬁﬁﬂﬂ[ﬁﬁiﬁ"aa%l&@lﬂmﬁ%

] IS

10| TC_SETU_TS BV 01 B b B EDUT 2= (S POV 25 e |
11 TC_SPIV_TS_BV 02 %g%ﬁ-ﬁ{ﬁ;;—%ﬂ i Aﬁnm%ﬁmsrnuq:%gﬁ[;éligﬂg |
12| IC_SPIV_TS_BY 03 B2 i PO 2= (ISP IUe ’, ERRE S i

15| TC_SEDU TS BV 04 & TS SO B E

14| IC_SEDU TS BY 05 & OUT 224 BSF O B

15 IC_SEIV_TS BV 06 ﬂﬁuuﬁﬁ;&zmsruuch 4=

e | IC_SEDU TS BV 07

17 + o |IC_SEDU TS BV 08

18 %%ESE IC_SEDU_TS_BY 09

1| TC_SPIN_T5_BY_10 ;ﬁ%ﬁﬁgg%ﬂ ‘t A DUTE= srnu q_ﬁ-ﬁ%gfgéggﬂg

20| TC_SPIN_TS_ BV 11 ﬁ%@;g;gg—%n i uIDMﬁEEﬂSPDUﬁ:ﬁ@ﬁ}EﬁE%EETEEéﬁ |
21| IC_SEDV TS BV 12 SRR T & fiSEDUERf 8 g

22 | # E?LTEE*]*;-EfWEEifiE% TC_SEDW_TS_BV 13 = P =] 14 nu‘r" FSFDUCh i

23 IC_SEIV TS BV 14 UFH A S, i

24 | TEIEREIERARAER Y TC SFDU TS BY 16 REH A 4

25 IC_SEIV_TS_EY_16 = 5ol

EN IC_SEIN_TS_BY_17 Sl

27 IC_SPIU_RV_EV 01 smuf;éﬁﬁ ﬁ Gl UUTE"" ﬁTs&EE’JSPDUﬁM

b} %%‘{%SPD TC_SFIV_RV_BY 02 ggﬁjﬁﬁgﬁﬁdjsrwﬁ%ﬁ’;ﬁ;ﬂu ISUFT 2T E AT P& RS HRISI IR R

22| TC_SEDV_EV_BY 03 FECAF R E ST, ) DUTET AR TSSRE SPDU‘E

30| TC_SEDV_RV_BI_i1 kel R 2N L R o

31 | IC_SEIV RV BI 02 e R ElE !'l\ o 13u‘rE';r AlEE 5

32 MBS |IC SEIN RV BT 03 : =1l STNTEE ERE ;

33 EM  |1c_spou Bv BT 4 5 \‘x' SIFITE T E RIS HE

24 1C_SEV BV BT 0 g e b m gmm Eﬁﬁﬂ%‘l“@.@?ﬂﬁﬁ%ﬁfgf‘ .% (Sienature) HISPIVH
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SCENARIO TEST SOLUTION - BY VECTOR

C-V2X Application layer test solution The combined solution covers all layers

= The 3GPP Radio Access Layers for C-V2X Mode 4
R&SSSMBY = The region specific ITS protocol layers such as EU ITS-G5 and
U.S. WAVE

= The ITS application message sets

Configure and test 3GPP Rel.14 C-V2X traffic scenarios in a lab
environment

= Comfortable and easy to use graphical scenario editor

= Tests are 100 % reproducible

R&S®CMW500

The test solution allows bus connectivity
= CAN, LIN, MOST, FlexRay, and Automotive Ethernet

ROHDE&SCHWARZ VECTOR > = To analyze results or stimulate the ECU remotely
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CANOE .CAR2X - V2X GRAPHICAL SCENARIO EDITOR vecTor >

1 Car2x scenario editor provides GUI to easy and

fast configure a traffic scenario

I CANoe.Car2x imports the scenario and uses the

data to create the according Car2x

communication by help of Car2x Interaction

Layer
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SCENARIO TEST SCENARIO LIBRARY- OTHERS

Traffic scenarios
simulation
(Carmaker for example)

| C-V2X stack

(OBU log)
<

BSM-ICW

GPS Simulation

(SMBV100B) GNSS
Vehicles or RSU
simulation PC5 C-V2X

OBU/RSU
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» Open platform supporting
VTD/Prescan and Car-marker
simulation software.

» More partners delivering
turnkey solution as below:

sl | TI2RR

PAH(XR)NEIEFRARAMALA

rPOLELINK
m FiEA%E
.. DOTRUST TECHNOLOGIES
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C-V2X HIL SOLUTION O MR soromers B>

Make ideas real

» Full Stack Test Platform

Supports the test and verification of LTE-V2X RF performance, protocol
conformance and C-V2X application function;

Supports the test and verification of 3G/4G, Bluetooth, WiFi and GNSS;

» Full Life Cycle Test
Parts test verification, subsystem test verification, real vehicle simulation test
verification;

Preliminary test, R&D verification test, verification and certification test;

» Industry-Leading Test Solution
Closely follow the c-v2x industry standard ;
Supports test case design and display based on 3D virtual traffic scene;
Supports integration with intelligent driving fusion simulation system;
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DAY1 TEST SCENARIO EXAMPLE BY CATARC

Manpower Coverage

Working Repeatability
hours

security R&D
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DAY2 TEST SCENARIO EXAMPLE BY CATARC

Cooperative Vehicle Import (CVM)
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R .

TEST IT. TRUST IT.



