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Rohde & Schwarz
at a Glance
l Independent, autonomous company

l For more than 75 years, the specialist in
T&M and wireless communications

l Represented in over 70 countries, with
subsidiaries in 60 countries

l Turnover of EUR 1.2 billion (FY 08/09)

l Export share > 80 %

l 7400 employees worldwide

l Active business fields are test and measurement, secure
communications, radiomonitoring / radiolocation,
broadcasting and services.
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Rohde & Schwarz
around the world
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Mobile Broadband Market
Real mobile broadband is happening now

Q2/2010:
530 million mobile

broadband
subscriptions

(WCDMA, HSPA)**

German mobile data increase 2005-2009*

71% of the
German internet

users own an
internet capable

mobile user
device*** Sources:

*Bundesnetzagentur
**GSA (Global mobile Supplier Association)
***Accenture Mobile Web Watch



September 2010 | Worldwide Mobile Broadband Market Trend | 6

Mobile Broadband Market
Drivers for mobile broadband

Source: Cisco, VNI Mobile, 2010

Source: Juniper Research, Jan. 2010

Voice centric
device

Smartphone

10 times
amount

of traffic

Sony CEO H. Stringer
set forth the goal

of having 90 percent of
Sony’s CE devices
network-enabled
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Technology Evolution Path
Main Trends

2010

CDMA one EVDO Rev A(B)

GSM/EDGE WCDMA/HSPA(+)

Fixed WiMAX Mobile WiMAX
802.16d 802.16e

WiMAX
802.16m

LTE
Rel8/9

LTE
Adv.

2005



September 2010 | Worldwide Mobile Broadband Market Trend | 8

Technology Evolution Path
WiMAX operator/manufacturer broaden scope to (TD-)LTE

Yota chooses LTE
over WiMAX for new

market rollouts,
May 2010

US WiMAX service provider Clearwire
announced plans to trial LTE

technology this year, August 2010

Beceem Ends 4G Debate with
integrated 4G LTE/WiMAX

Chip, February 2010

Sequans’ LTE solutions
feature high performance

category 3 throughput, TDD
and FDD for global

compatibility, August 2010
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2013/20142009/2010

Technology evolution path
GSM/
GPRS

EDGE, 200 kHz
DL: 473 kbps
UL: 473 kbps

EDGEevo
DL: 1.9 Mbps
UL: 947 kbps

HSDPA, 5 MHz
DL: 14.4 Mbps
UL: 2.0 Mbps

HSPA, 5 MHz
DL: 14.4 Mbps
UL: 5.76 Mbps

HSPA+, R7
DL: 28.0 Mbps
UL: 11.5 Mbps

2005/2006 2007/2008 2011/2012

HSPA+, R8
DL: 42.0 Mbps
UL: 11.5 Mbps

cdma
2000

1xEV-DO, Rev. 0
1.25 MHz
DL: 2.4 Mbps
UL: 153 kbps

1xEV-DO, Rev. A
1.25 MHz
DL: 3.1 Mbps
UL: 1.8 Mbps

1xEV-DO, Rev. B
5.0 MHz
DL: 14.7 Mbps
UL: 4.9 Mbps

HSPA+, R9
DL: 84 Mbps
UL: 23 Mbps

DO-Advanced
DL: 32 Mbps and beyond
UL: 12.4 Mbps and beyond

LTE-Advanced R10
DL: 1 Gbps (low mobility)
UL: 500 Mbps

Fixed WiMAX
scalable bandwidth
1.25 … 28 MHz
typical up to 15 Mbps

Mobile WiMAX, 802.16e
Up to 20 MHz
DL: 75 Mbps (2x2)
UL: 28 Mbps (1x2)

Advanced Mobile
WiMAX, 802.16m
DL: up to 1 Gbps (low mobility)
UL: up to 100 Mbps

VAMOS
Double Speech
Capacity

HSPA+, R10
DL: 84 Mbps
UL: 23 Mbps

LTE (4x4), R8+R9, 20MHz
DL: 300 Mbps
UL: 75 Mbps

UMTS
DL: 2.0 Mbps
UL: 2.0 Mbps
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302 commercial C2K 1xRTT
networks in 120 countries,

115 commercial 1xEV-DO Rel. 0
networks in 62 countries,
100 commercial 1xEV-DO Rev. A
networks in 49 countries Source GSA and CDG, July 2010

A strong platform for LTE deployment
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l Up to 22 LTE networks in service by end 2010
l Up to 50 LTE networks in service by end 2012

Strong rising LTE commitments
A global operator community is ready to start

Source of data: GSA Information Paper “Evolution to LTE” – June 7, 2010Slide
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LTE is commercially available

l LTE commercial
launch on Dec 14, 2009

l Two city networks in
Stockholm and Oslo

l Gothenburg added in
August 2010

l Population coverage at
launch: 400,000

l Initially modems/USB
dongles for 4G only

l Limited number of
modems to start with
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Germany – Digital Dividend
LTE 800 - Broadband Access in rural areas

l Deutsche Telekom starts nation wide LTE-Deployment
l Around 500 LTE-Sites on Band 20 planned until end 2010

l No mobility in the beginning

l Further Band 7 deployment will start in 2011

l Vodafone Germany to deploy LTE network
l Nation wide LTE coverage by 2013

starting with Band 20

l Plans to have 1,500 base stations upgraded by
the end of 2011 in rural areas without access
to broadband services.
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LTE - front runners pushing the wireless industry

l Verizon providing coverage to about 100 million
people by the end of 2010. 2013 Verizon Wireless
expects to have same coverage with LTE as they do
have now with their 3G network based on 1xEV-DO Rev. A

l NTT DOCOMO is verifying its new commercial
LTE network in the Tokyo area, prior to the
full-scale launch of a commercial extra-high-speed
LTE service in December

l China Mobile TD-LTE trials currently running,
challenging timescales established for
prototype, dual-mode and multimode devices
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The LTE eco-system is building up
LTE FDD and TD-LTE
l Several LTE platforms have been announced

by device and chipset manufacturers and were
demonstrated to carriers and at trade shows,
l 1st commercial LTE handsets are data cards,

majority LTE-only, limited to one frequency
band/bandwidth,

l Next wave is going to be dual-mode or even triple,
supporting several frequency bands,

l Various field trials are ongoing, using selected
infrastructure provider and device
manufacturer,

20 chip set /
terminal

manufacturers
reported

platforms into
GSA
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l Network operators preparing and
launching LTE services request easy
to use test equipment to assess
performance in the lab and in the field.

l Infrastructure providers need to
verify their equipment during development
and production ensuring time to market and
consequently require efficient test strategies.

l Mobile device / Chip set industry at
the edge of starting volume production
while at the same time continuously
enhancing functionality, e.g. multiple RAT
support, demanding most efficient T&M support.

The LTE eco system from a T&M perspective
Main areas of involvement
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Test Challenges for Network Operators
OperationsTestlabs Deployment

• Trial Management
• Terminal verification
• Vendor Selection
• Performance testing
• Quality Assurance

• Optimization
• Spectrum Management
• Field Maintenance
• Trouble shooting
• Interference hunting

• Antenna system
• Site acceptance
• Spectrum clearance
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Test Challenges for Infrastructure Providers
ServicesDeployment

• MIMO / Beamforming

• RF characteristic verification

• Digital Interface (CPRI) testing

• Throughput performance verification under
real life propagation conditions

• eNodeB scheduling algorithm verification

• KPI measurements (throughput, peak data
rates, handover performance ..)

Development Production
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l RF and Protocol verification
l Achieving highest E2E data rates in the lab
l Inter RAT handover (LTE/C2K and LTE/WCDMA and LTE/GSM)

– Taking into account the variety of different frequency bands
l Preparation for GCF certification to start end 2010

– “GCF, the Global Certification Forum, is on schedule
to release an LTE device certification scheme
before the end of 2010 – in time for a wave of
commercial LTE network launches expected towards
the end of the year.”

l LTE network operator test plans
l Developing/Verifying specific operator requirements

Test Challenges for the Mobile Device / Chip Set
Industry Current main activities/trends
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Priority Frequency Bands
present a diverse landscape
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3600-35103500-341022
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E-UTRA
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Relaying

CoMP

Carrier Aggregation

LTE-Advanced
Feature overview

MIMO (DL) 8x8
MIMO (UL) 4x4

Enhanced
SC-FDMA



September 2010 | Worldwide Mobile Broadband Market Trend | 23

LTE / LTE-Advanced
The innovation platform for the next decade

2004/5

2006/7

2008/9

Development
& Trials 2009/10

2011/12

Commercial
products and

networks

Significant
deployment

Prototype
development

You are
here!

Research and
Standards

The LTE eco system
has developed fast
based on strong drivers.

Test challenges remain

R&S provides a
comprehensive

LTE test portfolio
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Thank you
for your attention!
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