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Automated GNSS performance tests  
for ERA-Glonass modules
Effective January 1, 2017, all newly registered cars, trucks and buses in Russia and the Eurasian Customs 

Union must be equipped with the ERA-Glonass automatic emergency call system. In an emergency, an 

in-vehicle module transmits vehicle position data and other information via a cellular link. A new option for 

the R&S®SMBV100A vector signal generator now delivers standard-compliant, fully automated tests of the 

GNSS receiver integrated in the module.

In recent years, both the Russian Federation and the European 
Union have launched initiatives to introduce automatic in-
vehicle emergency call systems with the goal of significantly 
reducing response times to serious traffic accidents. In an 
emergency, the system automatically places a call to the near-
est public safety answering point (PSAP). Users can also make 
emergency calls manually. In both cases, the system transmits 
a standardized minimum set of data (MSD) including informa-
tion such as the number of passengers and time and place of 
the accident and establishes a voice connection to the PSAP.

In addition to Russia’s ERA-Glonass, a European equiva-
lent emergency call system referred to as eCall will soon be 
available. The two systems are based on the same architec-
ture, have the same core functionalities, and are harmonized 
and interoperable (Fig. 1). ERA-Glonass, however, does offer 
additional functions such as SMS transmission of MSDs in 
case that no data or voice connection can be established 
with a PSAP.

Certification of ERA-Glonass modules
The in-vehicle system (IVS) is made up of various components 
including a GNSS receiver to determine the time and place 
of an accident, a modem with an antenna to send an emer-
gency call, microphones and loudspeakers for voice commu-
nications and a push button for manually activating emer-
gency calls. Before an IVS can be used, it must undergo a 
certification process encompassing diverse standardized tests. 
The test specifications applicable for ERA-Glonass modules 
are laid down in the GOST R standards issued by the Federal 
Technical Regulation and Metrology Agency in Moscow. The 
tests specified in these standards fall into two main catego-
ries, which will be discussed in the following, using a GNSS 
receiver as an example.

Conformance tests
During these functional tests, a PSAP is simulated and a 
wireless connection established between the IVS and the 

PSAP. The information sent from the IVS to the PSAP is 
decoded and analyzed. A test solution that meets these 
requirements is already available. The solution is based on 
an R&S®CMW500 wideband radio communication tester 
and an R&S®SMBV100A vector signal generator (see NEWS 
213/15, page 7) and enables validation and certification of 
ERA-Glonass modules in line with the GOST R 55530 specifi-
cation. The tests include evaluation of the GNSS based vehi-
cle position data contained in the MSD. The test in question, 
however, merely verifies whether position data is present in 
the MSD. The accuracy of the transmitted position data is 
determined in separate performance tests.

Fig. 1: Architecture of an automated in-vehicle emergency call system. 

Both ERA-Glonass and eCall are based on this setup.
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Performance tests
The GNSS receiver integrated into the ERA-Glonass mod-
ule evaluates both GPS and Glonass signals to determine 
the vehicle position. Dedicated GNSS tests and associated 
pass/fail criteria from the GOST R 55534 and 33471 specifi-
cations are used to determine the accuracy of the transmit-
ted position and a number of other performance parameters. 
The transmitted position must not deviate by more than 15 m 
from the actual position in 95 % of all cases, and the time 
to first fix must not exceed 60 s after the GNSS receiver has 
been switched on. The tests also determine how quickly the 
GNSS receiver can deliver valid position data following a tem-
porary signal loss (after passing through a tunnel, for exam-
ple) as well as the receiver’s capability to provide position 
data under difficult reception conditions with very weak satel-
lite signals (e.g. signals blocked by foliage).

T&M requirements
A suitable GNSS simulation environment is required to per-
form the stipulated tests. Real-world tests are not a viable 
option since they are difficult to implement, time-consum-
ing, costly and almost impossible to reproduce. The difficul-
ties to reproduce tests are due to navigation satellites being 
in continuous motion and never presenting the same con-
ditions during two sequential test runs. In addition, certain 
test requirements (e.g. identical signal strengths for all satel-
lites) are not possible to achieve, and results are distorted by 
uncontrollable environmental influences and other sources of 
error such as weather conditions and multipath effects.

These constraints can be avoided by using a GNSS simulator 
to perform the tests with complete control of all simulation 
conditions and 100 % reproducibility. However, this approach 
also involves a number of T&M challenges. For example, the 
GNSS simulator must be able to generate complex scenarios 
and allow full control of a multitude of simulation parameters. 
The large number of tests (GOST R 55534 defines 17 GNSS 
tests) and the requirement to perform repetitive tests in order 
to generate statistical information mean that automated tests 
are needed. And to generate pass/fail information based on 
diverse criteria, the position data supplied by the receiver 
must be compared against the simulated target position data. 
This means that an automated test solution must also be 
capable of communicating with an ERA-Glonass module and 
reconfigure it for each new test run in line with the relevant 
test criteria.

Automated test solution
The R&S®SMBV100A vector signal generator together with 
the R&S®SMBV-K360 option provides an appropriate solu-
tion for automated GNSS tests. The generator is a full-fea-
tured GNSS simulator. In addition to GPS and Glonass sig-
nals required for ERA-Glonass tests, it also generates  Galileo, 
BeiDou, QZSS and SBAS signals on up to 24 channels. Its 
versatile and flexible configuration options enable even com-
plex GNSS scenarios to be realized. Both stationary and mov-
ing receivers can be easily simulated, as well as ionospheric 
and tropospheric influences and complex impairments in the 
receiver’s environment (multipath propagation, shadowing, 

Fig. 2: System components and their func-

tions for carrying out automated GNSS perfor-

mance tests on ERA-Glonass modules with the 

R&S®SMBV100A and the R&S®SMBV-K360 

option.
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antenna characteristics). The R&S®SMBV100A meets all func-
tional requirements for testing ERA-Glonass modules in line 
with GOST R 55534 and 33471.

Equipped with the new R&S®SMBV-K360 option, the gen-
erator can also be expanded to become a fully automated 
ERA-Glonass performance test system (Figs. 2 and 3). The 
R&S®CMWrun sequencer software installed on a PC is used 
for system control. An additional plug-in for R&S®CMWrun 
provides a list of the tests required by GOST R 55534 and 
33471. The tests can be configured individually to create cus-
tomized test plans. The software configures the signal gener-
ator and the ERA-Glonass module and runs the tests correctly 
and automatically. The system analyzes the data collected 
from the generator and the IVS and documents it in test 
reports, which can be used for both validation and certifica-
tion. The new test solution supports all tests required to cer-
tify ERA-Glonass modules within the Eurasian Customs Union.

Benefits
Full test automation makes it possible to efficiently plan, exe-
cute and evaluate validation and certification tests. The new 
test solution provides users with an exceptionally convenient, 
time-efficient and cost-saving alternative (compared with man-
ual test configuration and analysis) for testing GNSS  receivers 
installed in in-vehicle systems. The tests are fully  reproducible, 
making the system ideal for validation measurements in 
the runup to official certification. IVS manufacturers and 
test houses that perform tests for their customers can thus 
ensure that upcoming certification tests will be completed 

successfully even before they are carried out. ERA-Glonass 
certification testing is performed by the Russian Svyaz-Certifi-
cate Certification Center. Svyaz-Certificate exclusively uses the 
R&S®SMBV100A for all official certification tests stipulated by 
GOST R 55534 and 33471. This provides users with an addi-
tional benefit in that the same T&M equipment is used for pre-
tests and validation testing and for official certification.

Customers that already use the Rohde & Schwarz eCall/
ERA-Glonass conformance test solution based on the 
R&S®CMW500 and R&S®SMBV100A enjoy an additional 
advantage: the R&S®SMBV100A already includes the 
required GNSS simulator and R&S®CMWrun sequencer soft-
ware for test automation. All that is needed to perform auto-
mated GNSS tests in line with GOST R 55534 and 33471 is 
the new R&S®SMBV-K360 option and an additional plug-in 
for R&S®CMWrun.

Summary
Newly registered motor vehicles will in the future have to be 
equipped with automatic emergency call systems, which must 
be tested and certified in line with applicable standards. The 
new R&S®SMBV-K360 option together with the R&S®CMWrun 
sequencer software enhances the R&S®SMBV100A to 
become a fully automated GNSS test solution for perfor-
mance testing of ERA-Glonass modules in line with the 
GOST R 55534 and 33471 specifications. The new test solu-
tion provides users with time- and cost-efficient validation 
measurements to simplify and accelerate certification.

Dr. Markus Irsigler

Fig. 3: An R&S®SMBV100A vector signal generator with the 

appropriate options and the PC-based R&S®CMWrun sequencer 

software are all that is needed to carry out performance tests on 

ERA-Glonass receivers.

(DUT courtesy of  
STMicroelectronics)
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