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5G Will Change The World Including Automotive…

1 ms Latency for new level of V2V  

100 X

Data rates for HD map 

downloading, AR based service, 

entertainment 

100 X

Densification for urban V2X supports

1000 X Capacity for cloud 

based service 

99.9% Reliability for mission critical V2X   
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H I G H / F U L L  A U T O M AT I O N ( L 4 / L 5 )  W I L L  N E E D  5 G  N R  C - V 2 X

Vehicle Platooning Extended Sensors Advanced Driving

• Cooperative driving for 

vehicle platooning

• Information sharing for 

platooning

• Reporting Needed for 

platooning

• Cooperative collision 

avoidance

• Information sharing for 

automated driving

• Emergency trajectory 

alignment

• Intersection safety 

information

• Video sharing

• Sensor information 

sharing

• Video sharing

Remote Driving

• Information exchange 

between UE V2X 

application and V2X 

application server



4

D E V E L O P  W I T H  C O N F I D E N C E  A S  V 2 X  E V O LV E S

CHALLENGE
Multiple wireless application 

integrated in telematics module

R&D RF Physical layer  

measurement

Reduce the time you spend on 

multiple signal creation and analysis

CHALLENGE
Conformance to Global 

and Regional Standards

Single platform to be expanded 

for future V2X test needs

OmniAir DSRC Certification 

CHALLENGE
Interoperability test become 

more complex

5GAA/OmniAir

Contributing Member

& Plugfest Participant

Test with Confidence and

Leverage Ecosystem for Standards

CHALLENGE
Ensure Performance 

Meets Safety Requirement

Holistic approach to testing 

RF, protocol & application

Achieve quality, performance

& safety goals
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PAV E S  T H E  WAY  F O R  C O N N E C T E D  C A R S

• RF, Protocol, Message & Application Layer test

• Covers both interfaces: 
- User-to-UTRAN (Uu)

- Direct Communication PHY sidelink (PC5)

• ITS Stack and Application Layer Test

- Offline scenario creation (Nordsys waveBEECreator)

- Execute scenario (NordsysITS stack  + Keysight) 

- Congestion Scenario Test

• Accelerates deployment of advanced safety features

• Includes GNSS emulator

Tracking evolving 

CV2X and future 

5G NR V2X 

standards

Rel 14  C-V2X

GNSS Emulation

5G NR Ready

C-V2X Test Application

UXM 5G Wireless Test Platform

GNSS

MXG  RF vector signal generator
C-V2X X-application

Sig Gen and  X-series meas.
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Offline scenario creation
(Nordsys waveBEECreator)

• Easy-to-access and quick visual scenario creation via 
touch-gestures

• All types of V2X messages supported (traffic and 
infrastructure)

• Supports US, EU standards (China coming soon)

• Multiple entities (cars, traffic lights, etc.) and events in a 
single scenario

• Easy integration of DUT into scenario

• No need for auxiliary car system modulation (e.g. CAN-bus)

Real World Generate real V2X messages 

of scenarios in-field

waveBEE®creator

Live V2X traffic analysis 

in the lab

Reduce costs by 

simulating multiple car 

and ITS station at once.waveBEE®touch

N O R D S Y S A N D  K E Y S I G H T  S O F T WA R E  C O M P O N E N T S

Execute scenario
(NordsysITS stack  + Keysight) 

• Live-simulation and 
generation of V2X-messages 

• Real, secured V2X-
communication for realistic 
scenarios

• Network and physical layer 
uses UXM5G

• Congestion generation of up 
to 500 vehicles

Analyze Scenarios
(Nordsys waveBEETouch)

• Real-Time visual scenario view

• Human-Readable message information (path 
history, lane information, signal phases, vehicle 
dimensions, etc)

• Record and replay function for in-depth analysis

• Detailed message dissection of raw and 
interpreted values

• Customizable filters for multi-level message 
analysis
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U P D AT E D  O N  3 0  A P R  2 0 2 0

Specificati
on

Test 
Case

TC Description WI Type of 
Test

36.521-1 6.2.3G.1

.1

Maximum Power Reduction (MPR) for V2X Communication / Power class 3 / Contiguous allocation of 

PSCCH and PSSCH / Non-concurrent with E-UTRA uplink transmissions

WI-281-47 RF

36.521-1 6.2.4G.1 Additional Maximum Power Reduction (A-MPR) for V2X Communication / Non-concurrent with E-UTRA 

uplink transmissions

WI-281-47 RF

36.521-1 6.2.5G.1 Configured UE transmitted Output Power for V2X Communication / Non-concurrent with E-UTRA uplink 

transmissions

WI-281-47 RF

36.521-1 6.3.2G.1 Minimum output power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.3.3G.1 UE Transmit OFF power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.3.4G.1 General ON/OFF time mask for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.3.5G.1 Power Control Absolute power tolerance for V2X Communication / Non-concurrent with E-UTRA uplink 
transmissions

WI-281-47 RF

36.521-1 6.5.1G.1 Frequency error for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.5.2.1G

.1

Error Vector Magnitude (EVM) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.5.2.2G

.1

Carrier leakage for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.5.2.4G

.1

EVM equalizer spectrum flatness for V2X Communication / Non-concurrent with E-UTRA uplink 

transmissions

WI-281-47 RF

36.521-1 6.6.1G.1 Occupied bandwidth for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 6.6.2.3G

.1

Adjacent Channel Leakage power Ratio for V2X Communication / Non-concurrent with E-UTRA uplink 

transmissions

WI-281-47 RF

36.521-1 7.3G.1 Reference sensitivity level for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.521-1 7.4G.1 Maximum input level for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-281-47 RF

36.523-1 24.1.2 V2X Sidelink Communication / Pre-configured authorisation /Utilisation of the pre-configured resources / 

Transmission

WI-281-47 Protocol

36.523-1 24.1.4 V2X Sidelink Communication/ Pre-configured authorisation /Utilisation of the pre-configured resources / 

Reception

WI-281-47 Protocol

36.521-1 6.2.2G.1 UE maximum output power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions WI-282-47 RF

36.523-1 24.1.16 V2X Sidelink Communication/ Pre-configured authorisation / Utilisation of the pre-configured resources / 

CBR measurement

WI-282-47 Protocol

36.523-1 24.1.19 V2X Sidelink Communication/ Pre-configured authorisation / Utilisation of the pre-configured resources / 

CBR measurement/Transmission based on CR limit

WI-282-47 Protocol

✓ 4 Protocol TCs validated by 

end of March 2020

✓ 16 RF TCs validated by end 

of April 2020
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U N PA R A L L E L E D  G L O B A L  R E A C H  A N D  E X P E R T I S E

Novi, MI BBN, 

Germany
SIAC,

China

Nagoya,

Japan

C-V2X Test Service 

Launch in Sep 2019

High Speed Digital Lab 

Santa Clara, CA

EMC Lab Radar, Ethernet and 

E-mobility Test Lab

TBU




