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Introduction

Emergency Call (eCall) is an in-vehicle road safety system developed to reduce fatalities, injuries and 
property loss in the event of a road accident by speeding up the emergency response times from the rescue 
team. An in-vehicle system (IVS) is installed in a vehicle and this IVS will trigger a 112 emergency call, either 
manually by passengers, or automatically in the event of a serious road accident. Once the IVS module is 
successfully connected to the most appropriate Public Safety Answering Point (PSAP), a Minimum Set of 
Data (MSD) is transmitted. This MSD contains the vehicle registration number, GPS location, a timestamp, 
direction of travel, the number of passengers and triggering mode (automatic or manual). This provides 
valuable information to enable the rescue team to reach the accident site as soon as possible. Once the 
MSD has been successfully received a confirmation is sent from the PSAP to the IVS module (ACK) and the 
connection to the PSAP transfers to a voice call allowing emergency services to speak to the car occupants.



03 | Keysight | E6950A eCall Conformance Test Solution – Brochure

eCall Conformance Test Solution Challenge

eCall Conformance Test Solution is an European Union and Russian Federation initiative 
created to combine mobile communication and satellite positioning to provide rapid 
assistance to passengers in the event of a collision. 

Generally, an eCall module consists of an embedded computer that continuously 
monitors the crash sensors and vehicle position via satellite receivers. In the event a 
crash sensor is activated, the in-band modem will establish a connection to enable data 
transmission (MSD) to the most appropriate PSAP. A microphone and speaker system 
enables the driver or passenger to communicate with the PSAP operator. Each of these 
components plays an important role, hence they need to be tested for functionality in a 
real world environment to ensure overall system performance.

Testing of eCall modules brings many challenges; hence, the test solution should meet 
the following minimum viable functionalities:

 – IVS modules must comply with eCall standards
 – (CEN/ETSI)
 – Verify that the IVS modem is able to trigger an emergency call – both automatically 

and manually, and sets the eCall Flag appropriately
 – Send the correct raw MSD data
 – Establish a voice connection with the PSAP
 – Produce logs of results/ACK/NACKS/timers for troubleshooting
 – Optionally test audio quality 

eCall Conformance Test Solution

The Keysight E6950A eCall Conformance Test Solution performs end-to-end functional 
and standard-compliance conformance testing of eCall modules, with optional audio 
performance analysis. The E6951A PSAP Emulator Software simulates a Public Safety 
Answering Point (PSAP) and controls a UXM or E5515C to emulate a cellular network 
and EXG to provide GNSS coordinates required by the IVS to compile the MSD. This 
setup makes it possible to verify if the IVS modem is able to trigger an emergency call, 
send the correct raw MSD data and establish a voice connection with the PSAP – fully 
independently of any real-world mobile network. 
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Solution Architecture

GNSS

Modem

N5172B EXG GNSS Emulator 

E7515A UXM or 8960 (E5515C) 
Cellular Base Station Emulator 
with PSAP, Signal Studio and 
TAP internal to UXM  IVS Module 

The E5515C (8960) 
offers the lowest entry 
price for an eCall 
solution.  

Keysight also offers an option to include 
audio performance analysis using the 
U8903B audio analyzer and DAC (Digital 
to Analog Converter), as shown in the 
figure on the right:

The diagram on the right shows a  
recommended instrument setup for  
eCall module functionality testing. You 
have the option to either generate static 
GNSS signals or dynamic GNSS signals, 
depending on N5172B EXG configuration. 
Please refer to the Keysight eCall 
Conformance Test Solution Configuration 
Guide for details (literature part number 
5992-1726EN).

The PSAP sofware runs inside the UXM. It can be optionally run on a separate PC when used with the 8960.

N5172B EXG GNSS Emulator 

U8903B Audio Analyzer - 
PESQ MOS Test  

E7515A UXM or 
E5515C (8960) Cellular 
Base Station Emulator  

Digital to analog
audio converter

IVS Module 

GNSS

Modem

The Keysight eCall conformance test solution is based on the following architecture:

In the test environment, a signal generator provides GNSS coordinates, simulating what 
the satellite system does in the real environment. The IVS represents the automotive 
vehicle, while the UXM (or E5515C) is used to emulate a cellular network in the real world 
mobile network. The PSAP software can run inside the UXM, or on a separate PC when 
using with E5515C.

The PSAP software runs inside the UXM. It can be optionally run on a separate PC when used with the E5515C.
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Hardware Elements

With the eCall conformance test solution, you can leverage your existing/standard lab 
equipment, with the reassurance that the hardware acquired can be reused for many 
other tests and applications. 

N5172B EXG
www.keysight.com/find/exg

To help you quickly create signals that 
meet the needs of specific standards and 
measurements, the EXG is compatible with 
Keysight Signal Studio software. Its suite 
of signal-creation tools addresses cellular 
communications, wireless connectivity, 
audio, video, positioning, tracking and 
general-purpose applications.

E7515A UXM
www.keysight.com/find/uxm

The UXM is a highly-integrated signaling 
test set created for functional and RF design  
validation in the 4G era and beyond. It 
provides the integrated capabilities you 
need to test the newest designs, delivering 
LTE-Advanced Pro data rates up to 1 Gbps  
now and handling more complex require-
ments later. When the team counts on 
you to know when a new chipset or UE will 
pass, count on the UXM to help you make 
a clear call.

E5515C 8960 Series 10 Wireless 
Communications Test Set
www.keysight.com/find/e5515c

The E5515C 8960 wireless communications  
test set is the world’s most trusted solution  
for 2G and 3G wireless device manufacturing 
and RF design and verification.

http://www.keysight.com/find/exg
http://www.keysight.com/find/uxm
http://www.keysight.com/find/e5515c
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U8903B Audio Analyzer
www.keysight.com/find/u8903b

Make multi-functional and higher  
performance audio measurements with 
the U8903B audio analyzer. With extremely 
low residual distortion of < -110 dB, the 
U8903B allows you to measure the most 
demanding audio devices with high  
accuracy. Perform audio measurements 
via a Bluetooth® link with the new 
Bluetooth option, and make the highest 
resolution two-channel measurements 
available when you expand your bandwidth 
to 1.5 MHz. With these options and more, 
the U8903B audio analyzer offers you a 
configurable audio test solution to meet 
your specific audio application needs.

http://www.keysight.com/find/u8903b
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Software Elements 

E6951A Public safety answering point 
(PSAP) software can be installed in the 
UXM or run separately on a PC. It is used 
to decode MSD data and respond to  
the IVS.

 – Software has a simple UI and each 
button is activated only when it is 
required. 

 – Simply hook up and run - message 
details covering when IVS is in eCall 
communication will be displayed.

 – You can check every MSD line item to 
verify that IVS is reporting accurately.

E6951A PSAP software also can indicate location using decoded MSD data, with zoom in/zoom out 
and movable drag functions.

E6951A PSAP Audio: Audio PCM data displaying and recording
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myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

Keysight Infoline

www.keysight.com/find/Infoline
Keysight’s insight to best in class information management. Free access to 
your Keysight equipment company reports and e-library.

KEYSIGHT  
SERVICES

Keysight Services
www.keysight.com/find/service
Our deep offering in design, test, and measurement services deploys an 
industry-leading array of people, processes, and tools. The result? We help 
you implement new technologies and engineer improved processes that 
lower costs.

Three-Year Warranty
www.keysight.com/find/ThreeYearWarranty
Keysight’s committed to superior product quality and lower total cost 
of ownership. Keysight is the only test and measurement company with 
three-year warranty standard on all instruments, worldwide. And, we provide 
a one-year warranty on many accessories, calibration devices, systems and 
custom products.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans
Up to ten years of protection and no budgetary surprises to ensure your 
instruments are operating to specification, so you can rely on accurate 
measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and product 
breadth, combined with channel partner convenience.

Bluetooth and the Bluetooth logos are trademarks owned by Bluetooth SIG, Inc., U.S.A. 
and licensed to Keysight Technologies, Inc. 

For more information on Keysight 
Technologies’ products, applications or 
services, please contact your local Keysight 
office. The complete list is available at:
www.keysight.com/find/contactus

Americas 
Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Pacific
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-06-08-16)

DEKRA Certified
ISO9001 Quality Management System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

This information is subject to change without notice.
© Keysight Technologies, 2016
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5992-1823EN
www.keysight.com

www.keysight.com/find/ecall 

Evolving 
Our unique combination of hardware, software, support, and people can help  
you reach your next breakthrough. We are unlocking the future of technology. 

From Hewlett-Packard to Agilent to Keysight

http://www.keysight.com/find/mykeysight
http://www.keysight.com/find/uxm
http://www.keysight.com/find/service
http://www.keysight.com/find/ThreeYearWarranty
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/find/channelpartners
http://www.keysight.com/find/contactus
http://www.keysight.com/go/quality
http://www.keysight.com/find/ecall

