
- Product Manager
Tim.Wang@rohde-schwarz.com

COMPANY CONFIDENTIAL



Rohde & Schwarz

TIME SCHEDULE AND MILESTONE 
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China-NCAP
Planning to add C-V2X

China First 
C-V2X Plugfest

2018 2019 20212020 2022 20242023 2025
China C-V2X 
key milestone

C-NCAP Adding C-V2X For Active Safety Function In 2023
R&S Being Asked C-V2X Test Solution for C-NCAP Now

-Industry
C-V2X Plugfest In Shanghai
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C-V2X STACK
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EU C-ITS Protocol Stack China C-ITS Protocol Stack
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V2X
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Scope Test Specification

Application SAE 

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

Transport & 
Network

ETSI TS 102 859-2
ETSI TS 102 870-2

Security ETSI TS 103 096-2

Radio 
Access

Protocol 3GPP TS 
36.523-1

RRM 3GPP TS 
36.521-3

RF 3GPP TS 
36.521-1
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( C-SAE) ref to SAE 
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( CCSA) 

LTE 

LTE 

LTE 

( CCSA)  

LTE 

LTE 

( CCSA) 

LTE 

LTE 

( NTCAS) 

LTE-V2X 

( CCSA) similar to 3GPP

LTE 

LTE 

LTE
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C-SAE C-V2X DAY1 TRAFFIC SCENARIOS ADOPTED BY INDUSTRY

Category Use cases Type Frequency
Latency

ms

Navigation 
accuracy

(m)

Coverage
(m)

Low latency, 
high frequency

FCW: V2V 100 10 1.5 300

BSW/LCW: V2V 100 10 1.5 150

EBW: V2V 100 10 1.5 150

DNPW: V2V 100 10 1.5 300

RLVW: I2V 10 100 1.5 150

ICW: V2V/I2V 100 10 1.5 150

LTA:  V2V/I2V 10 100 5 150

EVW: V2V/V2I 10 100 5 300

VRUCW: V2P/I2V 100 10 1.5 150

CLW: V2V 100 10 5 300

AVW: V2V 100 10 5 150

HLW: I2V 10 100 5 300

High latency, 
low frequency

GLOSA: I2V 2 200 1.5 150

SLW: I2V 1 500 5 300

IVS: I2V 1 500 5 150

TJW: I2V 1 500 5 150

VNFP: 
(replaced by ETC)

V2I 1 500 5 150
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C-SAE RELEASING C-V2X DAY2 TRAFFIC SCENARIOS
No. Use cases Commu

nication
Trigger Scenario 

category
Key message

1 SDS: Sensor Data Sharing V2V/V2I Event Safety Msg_SSM

2 CLC: Cooperative Lane Changing V2V/V2I Event Safety Msg_VIR

3 CVM: Cooperative Vehicle 
merging

V2I Event Safety/traffic 
efficiency

Msg_RSC
Msg_VIR

4 CIP: Cooperative intersection 
Passing

V2I Event/Period Safety/traffic 
efficiency

Msg_RSC

5 DDS: Differential Data Sharing V2I Period Information  
service

Msg_RTCM

6 DLM: Dynamic Lane Management V2I Event/Period Traffic efficiency Msg_RSC

7 CHPVP: Cooperative High priority 
vehicle passing

V2I Event Traffic efficiency Msg_RSC
Msg_VIR

8 GSPA: Guiding service parking 
area

V2I Event/Period Information  
service

Msg_PAM
Msg_VIR

9 PDC: Passing  Data Collection V2I Period/Event traffic 
management

Msg_SSM
Msg_VIR
Msg_BSM

10 VRUSP: Vulnerable route user 
safety passing

V2X Event Safety Msg_PSM

11 CPM: Cooperative platoon 
management

V2V Event/Period ADAS Msg_CLPMM

12 RTS: Road Toll Service V2I Event/Period traffic efficiency Msg_VPM
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LTE-V2X
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Vehicle-level requirement

Environment adaptive 
requirement

Electrical performance 
requirement

EMC requirement

System function requirement

Application 
layer

Network 
layer

Access layer

C
om

m
unication 

security

Wireless performance
requirement

RF performance 
requirement

Antenna performance 
requirement

Clock and navigation 
requirement

Reliability requirement

Environment adaptive testing

Electrical performance testing

EMC testing

Data Compliance Testing

RF TESTING

Antenna testing

Navigation testing

Reliability Testing

Communication security 
Testing

Related Testing

CATARC (National technical  
committee of Auto Standardization)  
drafts national C-V2X 

Technical Requirements of 
Vehicular Communication System 
based on LTE-V2X Direct 

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
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R&S solution covers all different layers

Defined by 3GPP(Emulated by CMW)

GCF PCT 
R&D Signaling

HIL
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LTE-V2X RF TEST IN CATARC
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Catarc C-V2X RF testing item(3GPP 36.521) C-V2X RF automatic testing system

No. Test item
1

TX

UE max output power
2 Max power reduction
3 Additional max power reduction
4 UE transmitted output power
5 Minimum output power
6 UE transmit off power
7 Time mask ON/OFF
8 Power control
9 Frequency error
10 Occupied bandwidth
11 Transmit spurious Emission
12 Transmit Inter-modulation
13

RX

Reference sensitivity level
14 Max input power
15 Adjacent channel selectivity ACS
16 In-band blocking
17 Out of band blocking
18 Spurious response
19 Intermodulation characterisctics
20 Spurious Emissions
21

Demodulation 
performance

PSSCH Demodulation
22 PSCCH Demodulation
23 Power imbalance with two links
24 PSBCH demodulation

25
PSSCH demodulation Based eNB

synch source
26 Cache test
27 PSCCH/PSSCH decoding ability test

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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( )
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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
test.
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VETEST
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SCENARIO TEST SOLUTION BY VECTOR
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The combined solution covers all layers 
The 3GPP Radio Access Layers for C-V2X Mode 4
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

The test solution allows bus connectivity 
CAN, LIN, MOST, FlexRay, and Automotive Ethernet 
To analyze results or stimulate the ECU remotely

C-V2X Application layer test solution
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CANOE .CAR2X V2X GRAPHICAL SCENARIO EDITOR
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Car2x scenario editor provides GUI to easy and 

fast configure a traffic scenario

CANoe.Car2x imports the scenario and uses the 

data to create the according Car2x 

communication by help of Car2x Interaction 

Layer

C-V2X Application layer test solution
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SCENARIO TEST SCENARIO LIBRARY OTHERS
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GPS Simulation 
(SMBV100B)

Waypoint

Vehicles or RSU 
simulation

Traffic scenarios 
simulation
(Carmaker for example)

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

More partners delivering 
turnkey solution as below:

C-V2X
OBU/RSU

PC5

Stack

GNSS

BSM-ICW

C-V2X stack

(OBU log) 
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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

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

C-V2X HIL SOLUTION
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Manpower

Working
hours

security

Coverage

Repeatability

R&D

DAY1 TEST SCENARIO EXAMPLE BY CATARC
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Cooperative lane change ( CLC ) Cooperative Vehicle Import (CVM)

DAY2 TEST SCENARIO EXAMPLE BY CATARC

COMPANY CONFIDENTIAL



TEST IT. TRUST IT.
Automotive

TEST IT. TRUST IT.
Automotive
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