Independent measurement campaigns
Mobile operators in the public eye

A fleet of drive test vehicles equipped with Benchmarker II and VRBs hosting TCMs is ready to hit the roads of Germany, Austria and Switzerland to
evaluate the network performance of local operators

Executive summary

Public benchmarking of network operators and service
providers has a long history in Germany. Independent
service companies are in charge of measuring, analyzing and rating all mobile network operators. The results
of these independent test campaigns and rankings are
published in renowned technical journals, heavily influencing customers in choosing an operator or changing a subscription plan. Our long-standing and strategic
partner NET CHECK GmbH regularly reports its findings
in the German specialist publication CHIP. Since 2010,
CHIP has made the annual ratings of mobile networks
in the German-speaking countries Germany, Austria and
Switzerland available to the public.

❙ Customer: NET CHECK GmbH
❙ Task: Public, national drive test benchmarking
campaign
❙ Challenge: Transparent and fair test setup
❙ Solution/product: Benchmarker II with vehicle roof
box (VRB) hosting the probes in test device containment
modules (TCM)
❙ Key beneﬁts: Benchmarking campaign that reﬂects the
latest network status and technologies
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The situation: What drives the customer
experience?
Real field measurements in mobile networks are mainly
carried out to optimize networks and validate new deployments and services. Often this is a before-and-after
analysis to compare dedicated parameters and KPIs in
campaigns or regions. The focus is mainly on technical parameters, the reliability of offered services and data transport performance.
Reliable mobile service and a well-performing network are
the basis for subscriber satisfaction. However, the actual
customer experience cannot be derived from technical
measurements alone. To determine the true customer experience, real use cases have to be emulated and the applied tests and measures must quantify the user’s quality
of experience (QoE).
A campaign to evaluate QoE in real field measurements
requires a different setup. First, a comprehensive set of
emulated use cases and QoE-centered KPIs supported by
the measurement equipment must be established.

“We’re very pleased to be working with
Rohde & Schwarz mobile network testing
and NET CHECK, who deliver highly reliable
and transparent data. This allows us to build
and publish user-centric rankings of mobile
operators under test – and therefore letting
our readership make unbiased choices.”
Wolfgang Pauler, Head of Testing, CHIP
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Second, the structure of a user profile based on a real
human user needs to be created. Third, the measurements
should include all places and venues where subscribers
typically use mobile services.
What are QoE-centered KPIs and measures? In general,
they are values that reflect what a user really perceives.
One example is the mean opinion score (MOS) for voice
and video quality. MOS is a perceptual measure. For voice,
it indicates the naturalness of transmitted speech as perceived by a human listener; for video, it expresses how a
viewer rates the visual quality of a video. Apart from MOS
values, in telephony it is fundamental to rate the call setup
time, i.e. the overall length of time required to establish a
call and start a conversation. For video, this would be the
time between requesting a video from a service and actually seeing it play.
For voice and video, QoE measures appear obvious. Measures describing the QoE of data or messaging services
have also been defined. These include the download time
of web pages or files, such as new applications and the
time it takes to deliver messages or post pictures on a social media timeline.
Compared to plain technical metrics that linearly describe
a technical value, such as dB or Mbit/s, QoE-centered
measures are non-linear. They are bounded by saturation
areas where perception no longer changes. With this in
mind, it becomes clear that is not enough to test a network’s core services, such as telephony, SMS and data
throughput. Popular media services, such as Facebook,
WhatsApp and YouTube, also need to be considered since
customers are increasingly using these types of services
in their everyday routines.
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In conclusion, network ratings must be based on a welldefined set of QoE-centered measures and services that measure the true end-user perception and on huge amounts of
obtained data that allow statistically conclusive analysis.

What typical locations are pertinent when testing a mobile
network? Of course, there is the outdoors, including city
streets, highways and the countryside. Mobile use is very
common in public transport. Consequently, testing inside
trains, buses, taxis and other means of transportation make
up another typical source. Hot spots, such as event halls,
stadiums and other venues, including public indoor locations
like train stations, shopping malls, libraries, museums, etc.,
also need to be considered.

The task: field measurements are logistical
masterpieces
A mobile network is not homogeneous; it does not behave
the same at all locations. On the one hand, this is due to RF
site planning, taking into account geographical constraints
and interferences. On the other hand, network performance
depends on the cell load and the available capacity. This is affected by the number of users sharing air interface resources
as well as by their position and the bands and services used.

To ensure transparency and fairness and to obtain comparative results, all available networks must be evaluated under
the same conditions. This means all operators need to be
measured simultaneously, at the same location and under the
same test conditions.

Consequently, measuring at only one location is inconclusive and does not suffice, especially since a “uniquely typical location” does not exist. Only a large-scale measurement
campaign that takes into account all “typical locations” can
deliver conclusive results. The focus should be on locations
where connectivity and availability of services are most critical for users.

Covering all locations and collecting sufficient data in
all networks in a reasonable amount of time is a logistical masterpiece. NET CHECK, a long-standing partner of
Rohde & Schwarz mobile network testing (MNT), is a virtuoso
in orchestrating such large-scale benchmarking campaigns.
To cover a market the size of Germany, multiple measurement cars and an “army of engineers” equipped with backpack measurement systems are deployed countrywide. For
every public benchmarking campaign, they drive, ride and
walk thousands of kilometers. Typical distances covered for
the German-speaking market, including Germany, Austria and
Switzerland, are as follows:
Germany, Austria, Switzerland:

Hamburg
Bremen

❙❙ 19 150 km driving
Nordhorn

Berlin

Osnabrück

❙❙ 4300 km riding trains

Hannover

❙❙ 1080 km walking

Halle

Cologne
Bonn
Frankfurt

Würzburg

Heidelberg
Nuremberg
Stuttgart
Ulm
Munich

Basle

Vienna

Linz

Salzburg

Zurich
Innsbruck
Berne

Lucerne

Graz

Lausanne
Geneva
by car
by train
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The technical solution
Performing extensive drive and walk tests within a very
short time frame requires equipment that is highly reliable,
up and running quickly and capable of continuously collecting masses of data for hours. Every interruption during
the collection process and every repeated drive or revisiting of a specific location impedes the campaign and increases costs.
Beyond the reliability of the equipment, mobile benchmarking defines its own set of additional requirements.
The basic idea is to compare different networks on a fair
and equal basis. Fairness entails the discerning selection
of tests, transparent descriptions of all test cases and the
preferred use of standardized KPIs and metrics. Moreover,
to ensure congruent conditions across all network, all test
cases must be the same and conducted synchronously.
Rohde & Schwarz MNT is the leading manufacturer of
benchmarking equipment for mobile network testing. For
drive tests, the unique vehicle roof box (VRB) solution is
used. Inside the VRB, up to 16 smartphones are mounted
in individual test device containment modules (TCM), each
with its own A/C element to keep temperature consistent
for all phones. For walk tests, a backpack solution is available that runs six phones in parallel for up to eight hours
and supports R&S®TSMx scanners. Regardless of whether
driving or walking, every measurement solution uses commercially available smartphones as measurement probes
to ensure equivalent test procedures and results.

The hardware is only one part of the solution; the measurement software is the other. To compare networks on
a fair basis, the smartphones used have to be state-ofthe-art and support all the latest technologies and services. Benchmarking, especially when for the public and
focused on QoE-metrics, requires bulletproof data. This is
ensured by the consistent use of standardized measuring
procedures wherever applicable. Standardization bodies,
such as ETSI and ITU, have been studying and defining
QoE-centered measures for a long time, regularly issuing
new procedures for new services. Active participation in
standardization bodies gives Rohde & Schwarz MNT and
its partners in service provision early access to the latest
measurement technologies for mobile network testing.

“Public benchmarking of operators is a delicate
issue. As an international service provider, it
makes only sense to partner with renowned
Rohde & Schwarz MNT, whose measurement
systems have been the industry reference for
decades.” Detlef Zernick, CEO NET CHECK

Along with standardized procedures, full transparency is
indispensable. Benchmarked operators have to know what
was measured, how it was rated and how the final ranking
was calculated.

The benefits for operators and users
For a fair comparison, public benchmarking is conducted
independently. An equipment vendor without ties to any
operator, an independent measurement service provider
and, finally, a public technical magazine without any business obligations to any of the parties involved can ensure
such independence.
For many years and in close partnership, NET CHECK and
CHIP, together with Rohde & Schwarz MNT, have been
conducting public benchmarking campaigns in Germany,
Austria and Switzerland.

Benchmarker II drive test system with the smartphone probes hosted in
TCMs in the VRB
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A clear rating procedure based on statistically significant
amounts of data obtained in a transparent manner makes
the ranking easy to understand and comprehend. Public
benchmarking drives healthy competition between operators, benefitting all subscribers. It forms the bedrock of
Central Europe’s outstanding network quality.
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Ranking overview
Benchmarking delivers tons of measurement results. This data can be used for detailed comparisons between operators at the same or different locations, between different services and technologies and much more. Ultimately, the data
enables engineers to locate and solve problems. It is very important that the rating weights individual results in line with
customer satisfaction. The weighted results should be integrated into a few main figures and finally into a single network
performance indicator.
For this ranking procedure, KPIs that are the main contributors to customer satisfaction are selected. These include not
only telephony, data services and video but also the actual availability of mobile technologies. The selection, weighting
and integration of these KPIs is considered a comprehensive and condensed indicator for overall network performance
in a certain region or time. The principle is shown in the figure below, with the weighting as applied in 2017.

Single score indicator of network performance
❙ Data throughput
❙ Popular apps
❙ Video streaming

Telephony: 40 %

❙ Success rate
❙ Call setup time
❙ Voice quality

❙ LTE
❙ WCDMA
❙ GSM coverage

Data services: 55 %

Technology: 5 %

The network performance indicator is calculated for individual areas of network access to reflect user behavior. Finally,
the score for the entire network is calculated by appropriately weighting these individual areas.

Integrative example

Trains

Urban hotspots

Connecting roads

Integrative score
100 % = 1000 points

Urban roads

The integrative example illustrates the weightings and
chosen locations as applied in the ranking of network operators in the German-speaking market during the 2017
public measurements campaigns in partnership with
the special interest magazine CHIP and service provider
NET CHECK. Generally, this weighting is flexible and can
be used to compare different regions or assess network
performance before and after a rollout. The underlying indicators always add up to 100 % and can be weighted in
the next higher layer according to customer needs.

Urban roads 50 %, Connecting roads 15 %, Urban hotspots 25 %, Trains 10 %
Telephony

Data
Services

Technology

The customer and long-standing partner
Since 1999, NET CHECK has been helping its customers improve their network quality. As an
ISO-certified, independent provider with long-standing customer relationships, NET CHECK
stands for objective evaluations of mobile networks.
CHIP Digital GmbH is a German-based publishing house owned by Hubert Burda Media.
Launched in 1978, the CHIP magazine reaches 1.6 mio readers per month and the website
chip.de registers more than 17 mio unique users monthly. CHIP is not only the biggest online
platform for buyers’ advice in German-speaking Central Europe, it is also very well-known for its
unbiased and thorough testing of products and services.
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Service that adds value
❙
❙
❙
❙
❙

Worldwide
Local and personalized
Customized and ﬂexible
Uncompromising quality
Long-term dependability

Rohde & Schwarz
The Rohde & Schwarz electronics group offers innovative
solutions in the following business fields: test and measurement, broadcast and media, secure communications,
cybersecurity, monitoring and network testing. Founded
more than 80 years ago, the independent company which
is headquartered in Munich, Germany, has an extensive
sales and service network with locations in more than
70 countries.
www.rohde-schwarz.com

Mobile network testing
The company’s broad and diverse product portfolio for
mobile network testing addresses every test scenario in
the network lifecycle – from base station installation to
network acceptance and network benchmarking, from optimization and troubleshooting to interference hunting and
spectrum analysis, from IP application awareness to QoS
and QoE of voice, data, video and app based services.
www.rohde-schwarz.com/mnt
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Regional contact
❙❙ Europe, Africa, Middle East | +49 89 4129 12345
customersupport@rohde-schwarz.com
❙❙ North America | 1 888 TEST RSA (1 888 837 87 72)
customer.support@rsa.rohde-schwarz.com
❙❙ Latin America | +1 410 910 79 88
customersupport.la@rohde-schwarz.com
❙❙ Asia Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com
❙❙ China | +86 800 810 82 28 | +86 400 650 58 96
customersupport.china@rohde-schwarz.com
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