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STANDARDS OVERVIEW
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► Different Electronic Equipment require compliance to different Standards

EMC STANDARDS BASED ON EUT
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Commercial Equipment:
l ISM Equipment

l Consumer Electronics 
Equipment

l IT / Household Equipment

l Lighting Equipment

Automotive Equipment:
l Control Equipment

l Infotainment Equipment

l Communication 
Equipment

Military Equipment:
l Aircraft Equipment

l Ship & Submarine 
Equipment

l Land Based Equipment

Space Equipment:
l Space Vehicle Equipment

l Launch Vehicle 
Equipment

l Ground Based Equipment



Rohde & Schwarz

STANDARD
OVERVIEW

Automotive EMC
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► Different Electronic Equipment require compliance to different Standards

EMC STANDARDS BASED ON EUT
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Data Communications

(WiMax)

Mobile Radio

(GSM, UMTS,

CDMA 2000, WCDMA)

Broadcast Emissions

(DAB,  VHF, DAV-B, UHF)

Emissions from

Navigation (GPS)

Power Supply

Communications

Equipment (GPS, Radio)

Lightning or other EMP

Automotive Equipment:
l Control Equipment

l Infotainment Equipment

l Communication 

Equipment

Applicable Standards:
l CISPR 12, 25

l ISO11451, ISO11452

l Product Specific 
Standards
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R&S ADVISE ® - MONITORING SYSTEM

MM/DD/YYYYEdit Footer: >Insert >Header & Footer8 COMPANY RESTRICTED

R&S EMC32
EMC Test Software

LAN

R&S AdVISE
Visual Inspection Software

LAN

Video 
Multiplexer

(Video Capture)

ChamberControl room

*HDMI

EMC
红外线摄像头

Camera
Base Unit
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Telematics control unit / 

Intelligent antenna

► Broadcast TV / radio

► Cellular V2X, 4G / 5G

► eCall

► GNSS

►Wi-Fi, BLE

Corner radar

Powertrain domain controller

Vehicle access 

► UWB

► RKE

Gateway

Corner radar

Lidar

Chassis or ADAS/AD 

domain controller

Infotainment domain controller

Body domain controller

Ethernet

Camera Sensor

Front radar 

Ethernet & other Bus

Radar

Infotainment

ECU Testing

Connectivity

Automotive Test Solutions

4G / 5G Network; Quality Analysis 

Power Supplies

EMC / Antenna Testing

AUTOMOTIVE SYSTEM (汽車系統)
Automotive EMC
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AUTOMOTIVE STANDARD UPDATES

1. T/CSAE 150 2020 (official release)

1. Requirements and test methods for road vehicle’s 

adaptability to complex electromagnetic 

environment

2. GB34660 (drafting new version)

1. Failure Judgment Criteria of Active Safety System

2. Failure Judgment Criteria of ADAS

3. ISO11451 1 /2 (drafting new)

1. V2X test proposals for ISO11451/2

2. Faster immunity test method

3. E2.2.3 Pseudo noise sequence

4. ISO11452 1/2 (drafting new)

1. Pseudo noise sequence - Broadband

2. Replay of recorded signals 

5. ECE R10 (V 7) ––(drafting new)

1. AECS( Accident emergency calling system)

2. EMS Freq from 2Ghz to 6Ghz

3. FFT sweep, measurement time

11 COMPANY RESTRICTED
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SMART VEHICLE EMC SAFETY AND RELIABILITY TEST
Comprehensive signals and visualization simulation in test chamber  

Jan 2023 Overview of R&S EMC Test System12



ELECTROMAGNETIC ENVIRONMENT TESTING
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INSIDE THE CONNECTED CARS
SMART APP SERVICES WITH WIRELESS AND TELECOMMUNICATION TECHNOLOGIES
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WHAT IS ALARMING IN ROAD SAFETY FOR ICV ON THE 
ROAD?
A VERY CHALLENGING ELECTROMAGNETIC ENVIRONMENT (EME)

MM/DD/YYYY Edit Footer: >Insert >Header & Footer15

LOS
nLOS

How many kinds of

RF transmissions?

ı In-Vehicle Receiver Desensitization & Coexistence

ı Transient Signals Effects

ı Radar Pulse Interferences

ı Receiver Sensitivity

ı Road EME Effects (Multipath, Fading, Interferences)

ı Overcrowding Effects

Electromagnetic Environment (EME) : 

ı Intentional and Unintentional Transmissions

ı RADAR signals

ı Cellular and Wireless signals 

ı TV/Radio Broadcasting Transmissions

ı Other EMI Signals (ESD / Inter-modulation signals)

ı Jamming
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Rohde & Schwarz Aerospace & Defense Seminar

Concerns

16

ELECTROMAGNETIC ENVIRONMENT IN THE FUTURE
How is the smart networking era affecting us in future?
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EME SIGNAL COLLECTION AND RECORDING ON ROAD
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ELECTROMAGNETIC WINDOW SCANNING
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RELATED STANDARDS

► IEC 61000-4-3 Ed.4 ► ISO 11451-2/202X

EMC Experts Workshop - Cool things happen20
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EMS WINDOWING SCAN TEST
Standard EMS test signals generation 

EMC Experts Workshop - Cool things happen21
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EMS WINDOWING SCAN TEST
Windowing scan concept

User define1khz 

80% AM signals 

spacing (linear)

User define 

windows for test

User define window 

overlapping size 

(%) 1st window Window 

overlapping

Window 

scanning 

linearly

Last

window

1khz 80% AM 

signals grouping 

waveform

Software calculate and adjust appropriate immunity level
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RADAR / LIDAR
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REFERENCE TGT + MOVING COEXISTENCE INTERFERENCES 
ELECTROMAGNETIC INTERFERENCES CAN COME FROM ANY DIRECTIONS

Full Vehicle Test Solution / TA-RDS

RUT

Intf

Tx

ı Interference transmission moving across RUT’s FOV

ı Interference signals (FMCW, CW)  for eg: according to ETSI

ı Similar performance evaluation as ISO11451/2-2 

Ref

Tgt

AREG100

Radar 

Simulator

EME 

Emulator

TA-RDS

Control

Ref Tgt

False 

Tgt

Intf Tx moving across RUT FOV

SMW200

EME 

Emulator
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COEXISTENCE
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WHEN CARS BECOME HIGHLY AUTONOMOUS…
…which is not far in the future, EME testing will be in demand to ensure road safety

Autonomous

Complexity

Coexistence

Connectivity



E-CALL
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HOW ECALL WORKS
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https://scdn.rohde-

schwarz.com/ur/pws/dl_downloads/dl_common_library/dl_brochures_and_datasheets/pdf_1/Rohde-

Schwarz_Automotive_Infografik_AB_en_5215_7016_92_v0100_150dpi.pdf
COMPANY RESTRICTED



CV2X
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C-V2X CONNECTIVITY EVERYWHERE

C-V2X - Technology aspects and trends40
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TA-ACE SOLUTION FOR AUTOMOTIVE
Developed for future
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