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Rohde & Schwarz at a glance

1 History
Established 1933 in Munich, Germany

1 Type of enterprise
Independent family-owned company

1 Global presence
In over 70 countries, approx. 60 subsidiaries

1 Net revenue
Approx. EUR 1.75 billion (FY 13/14, July through June)

1 Export share
More than 90 percent

1 Employees
9900 worldwide, with approx. 5900 in Germany

1 Success
A leading international supplier in all of its fields of business
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SwissQual

1 Founded in April 2000, acquired by Rohde & Schwarz in
July 2012
I Headquartered in Zuchwil, Switzerland
1 100 staff worldwide
I Recognized market leader
= Mobile Network Quality Benchmarking
= Mobile Network Quality Optimization
= Mobile Network Qualtity Monitoring
I More than 200 customers
1 In more than 100 countries Fh“
SwissQual

A Rohde & Schwarz Company
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Trend: QoS Evolution
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Trend: Extreme Mobile Data Traffic Growth -> Indoor

Smartphone and Tablet Penetration

39% 40%

33%

20% 26% 61%

19%

Every smartphone and tablet
supports Wi-Fi

Source: http://thinkwithgoogle.com/mobileplanet, April 2013

Wi-Fi usage increasing
and mainly user driven

Cellular
30%

Wi-Fi is considered as
an attractive
complement to the
small cell and
heterogeneous
networks strategy.

Source: “Understanding today’s smartphone user:
Demystifying data usage trends on cellular & Wi-Fi
networks,” Mobidia, Feb. 27, 2012

ROHDE&SCHWARZ

Global Mobile Data Traffic
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30% of the world’s population
will live in urban areas and
generate 60% of the mobile

traffic.

50% will have access to LTE.

More data generated indoors
or stationary.
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Source: Nokia Siemens Networks/
ABI Research

Source: Ericsson, Traffic and Market
Data Report, Nov. 2012



Example: Football Stadium
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Multiple Antenna Installation

Loudspeaker ;-)

UMTS Antenna

2GHz Antenna
WLAN Router
5GHz Antenna

GSM900/1800
Antenna
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Example: Tunnel/Subway
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Solution; QualiPoc Freerider for Indoor QoS

Benchmarking

1 The lightweight, smartphone based tool
for indoor and ad hoc benchmarking in
smaller areas

1 Freerider Tablet controls Up to 6 of the
latest Android smartphones 1 multi-
technology

I Extensive functionalities to test voice,
data, video, and messaging to assess
QoS and QoE from a real end-user
perspective
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All supported technologies

Speech & Data application testing

Logging of all RF, L3, IP results




QualiPoc for Indoor Optimization
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eporting: Radio Technology Coverage
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Radio Technology

W UMTS 2100 (2887, 63.1%)
B LTEE-UTRA 3 (23, 0.6%)
I GSMo00 (1053, 25.2%)
W GSM 1800 (218 5.2%)



Reporting: Data Technology Coverage
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Data Technology
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ROS(CELL_FACH) (1017, 16.1%)
LTE (422, 6.7%)

HSPA+ (235, 3.7%)

HSPA DC (4134, 65.3%)

HSPA (159, 2.5%)

HSDPA (33, 0.5%)

GPRS (37, 0.5%)

EDGE (298, 4.7%)



Reporting: Voice Call Statistics

1 Voice Call Statistics with Automatic Failure Analysis
1 i.e. Dropped, Failed Handover (Abnormal release, timer expired), Radio
Timeout, High RxQual, Low RxLev, Call Re-Establishment attempt
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Technology Trend: HD Voice

ATRT r— W

HDVoice

Crystal Clear Conversations™

IID Hear the difference™
VOICE Play Video

Overview FAQs

The difference is clear

Clear conversations and reduced background noise so you feel like
you're right next to each other. Make and receive high-definition voice
calls and enjoy:

= Crisp call quality

* Less background noise

= Simultaneous voice and data at 4G LTE speeds

To use AT&T HD Voice, both caller and receiver need an AT&T HD
Voice-capable phone and must be located in an AT&T HD Voice
coverage area
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Measurement: VOLTE HD Voice call

A-Side: Samsung Galaxy S4 Mini (SGH-1257)
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B-Side: Samsung Galaxy S4 Mini (SGH-1257)
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Reporting: Voice Quality (POLQA

1 Voice Quallty (POLQA) (POLQA Perceptual Objective Listening Quality Assessment, also known as ITU-T Rec. P.863 is an ITU-T
Standard that covers a model to predict speech quality by means of digital speech signal analysis)
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http://en.wikipedia.org/wiki/POLQA#cite_note-POLQA-1

Trend: higher Speed -> Carrier Aggregation
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Measurement example
LTE Carrier Aggregation

>

Device: Cat 6

(300Mbps @ 20 + 20MHz)
Network:
20MHz band 7 (2.6GHz) +
10MHz band 20 (800MHZz)
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Conclusion

I User experience becomes more and more important due to increase of applications
1 Indoor networks have become critical optimization targets
1 Trends: HD Voice, VOLTE & Carrier Aggregation

1 KPI testing is a must and need to be chosen so that they reflect user experience

Emulating Customer Behaviour and Measure Customer Experience is the key

ROHDE&SCHWARZ



Diversity
Benchmarker Il

Diversity
Ranger

Diversity
Optimizer

QualiPoc
Android
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QualiPoc ROMES g
Remote Control NQWeb
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Probe control
Value display
Event alert
File replay

Data analysis
Drill down
Reporting
Map plotting

Web reporting
Fleet monitoring
Automation
Alarming



Portfolio overview
Installation/Interference Hunting/ PIM Testing
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