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Outline FUJITSU

B Market Trend and New ICT World
B Technical Tasks for LTE

B Enablers to accomplish the tasks
e \Wireless Network Engineering
e Optimization of BTS (Shared Amplifier,
Interference Control)
e Multi-band Antenna for Terminals

E Summary

LTE: Long Term Evolution

Next-generation cellular telephone system specifications being
promulgated by the 3" Generation Partnership Project (3GPP)

ICT: Information and Communication Technology
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Transition of Data Transmission SpeedSFUfl)TSU
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From 3Gto LTE / LTE-Advanced

O
FUJITSU

W-CDMA

(3G)
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Advanced
(4G)
DL: OFDMA DL: OFDM(?)
UL: SC-FDMA UL: (?)
20 MHz >100 MHz
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64QAM,etc. 64QAM,etc.
DL: >200Mbps | DL: 1~3Gbps
UL: 50Mbps UL: 500Mbps
Around 2010 Iniorgaitey
2015

DL: Down Link UL: Up Link

HSDPA: High Speed Downlink Packet Access

EUL: Enhanced Up LINK

W-CDMA: Wideband Code Division Multiple Access

EV-DO: Evolution Data Only
Orthogonal Frequency Division Multiple Access
SC-FDMA: Single-Carrier Frequency Division Multiple Access
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New “ICT world” driven by LTE

O
FUJITSU

1 Social infrastructure where IT resources (servers, data
services, etc.) and applications are tailored according to

iIndividual requirements
I Mutual interaction between real world and cyber world

cyber world
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http://store.yahoo.co.jp/murauchi/4901780401499.html

Technical Tasks for LTE FUﬁTSU

Wireless network engineering

Link budget, Cell lay-out * Interference control
* Even throughput

Migration from legacy systems
W-CDMA, HSDPA, EUL

S |
CDMA2000. EV/DO \  Cell layout design

e LLS and SLS

power amplifier

Operation in multi frequency bands
800, 850, 900, 1500, 1700,
1800, 1900, 2100, 2300-2400, :
2700-2900, 3400-4200 terminals

5| * Multi-band antennas for

SDR: Software Defined Radio LLS : Link Level Simulator
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LTE Field Test Fuﬁrsu

and Fujitsu
B Objectives
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LTE Field Test Press Release FUﬁTSU
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FU ITSU THE POSSIBILITIES ARE DNFINITE

Hame
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Fujitsu Limited
Fujitsu Laborateries Lid.

Fujitsu Conducts Collaborative Field Testing of LTE

Tokyo and Kawasaki, Japan. March 16, 2009 — Fujitsu Limited and Fujitsu Laboratories
Limited today announced that, in collaboration with MTT DOCOMO, INC.. they have conducted

successful field testing for Long-tarm Evolution iLTE'-; |. a core tachnolegy standard for high- ' _ L -
speed wireless communications. using 4x4 MIMO's’ : vy Sector#l

The testing took place in the Special Ubiguitous Zone, an arza of the notthern Japanese city of
Sapporo in Hokkaide, designated by the Ministry of Internal Affairs and Communications in 2008
as a wireless communications testing area, and used prototypes of the wireless LTE base
stations developed jeintly by NTT DOCOMO. Fujitsu and Fujitsu Laboratories which. with the use
of MIMO technology. resulted in high-speed wirgless transmissions in the range of 120 Mbps
jusing 10 MHz bandwidth) in Sapporo’s urban eanvirenmeant

A EUERE
LTE. sometimes referrad to as the 3.9G wireless standard. is a standard for wireless e
communications that enables breadband communications for mobile phones. It is an intemational
standard created by the standard-setting erganization 3GPP'=' and is intended to produce
dramatic improvements in wireless peformance. including faster, higher-capacity data
communications. reduced connection lag times. and more efficient bandwidth frequency
utilization
Fujitsu and Fujitsu Laborateries were selected by NTT DOCOMO in 2006 to be the developer and
manufacturer of their wirsless LTE base stations. Since then, they have worked together with NTT
DOCOMO to develop these technologias using 434 MIMO. which increases speed and capacity in
both transmitting base stations and receiing mobile stations, and the three companies have
performed successful tests of & prototype three-sector LTE base station that has a transmission
capacity of 300 Mbps per sector on the downlink {20 MHz band)

The field testing involved LTE transmissions Transmitting different signals at the same time,

using MTT DOCOMO test stations in Sapporos over the same frequency, using four antennae

urban environment. assessing the throughput

characteristics of 4x4 pre-coding MIMO'2' on Gase station :

the downlink and t.nnﬁfming that a maximum of . BTS Prototype

120 Mbps (using 10 MHz bandwi = ]
ttminad aune s mancuend mecees - ttp://www.fujitsu.com/global/news/pr/archives/month/2009/20090316-01.html
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Wireless Network Engineering FUﬁTSU

B Analysis of propagation
characteristics from real map

B Simulation of strength of received
radiowave

B Estimation of throughput and
optimization of BTS layout

] 500 kbps
B 1,000 kbps
] 5,000 kbps
[ 7,500 kbps
100 1 M 10,000 kbps

Distan
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Technologies to enable even throughquUﬁTSU

EOptimal scheduling EFFR (Fractional Frequency Reuse)
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Shared Amplifier for Migration FUﬁTSU

B Power-efficient amplifier module using GaN device

E Higher efficiency using Digital Pre-Distortion (DPD)
to reduce non-linear distortion

B Shared amplifier for both 3G and LTE

v

World-class

1 Ecological base station
(Green Wireless)
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GaN: Gallium Nitride DPD: Digital Pre-Distortion
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Multi-Band Antennas FUfl)TSU

1 Tunability to regional frequency bands

1 Antenna element to cover 600MHz to 6GHz
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Realizing a Thin Client Terminal FUjiTSU

Enabling an environment in which communication is possible
anytime, anywhere, with anything (“available like air”),

1 to entrust private functions to networks, and
1 to keep “everything readily at hand” (full accessibility) without
actually carrying anything.

Full Mobility

Global and seamless communication
in any environment (home, office,
outdoors, in transit: in-vehicle, on
trains/aircraft)

Broadband Individualization
Stress-free wireless Customization of
broadband communication processing of personal

(thin client, video streaming,

broadcasting) data, identities, credibility,

and preferences




O
Summary FUJITSU

B Comprehensive and exhaustive R&D ranging from
SoCs, wireless platforms, terminals, base stations,
high-efficiency amplifiers, to core networks

B Technological contributor for deployment of LTE
systems in and outside of Japan (global
deployment)

B Catalyst for wide business expansion into new
areas (cloud computing, thin client, etc.) leveraged
by practical-use LTE

SoC: System on a Chip
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THE POSSIBILITIES ARE INFINITE



Cautionary Statement

These presentation materials and other information on our meeting may contain forward-looking
statements that are based on management’s current views and assumptions and involve known and
unknown risks and uncertainties that could cause actual results, performance or events to differ
materially from those expressed or implied in such statements. Words such as “anticipates,”
“believes,” “expects,” “estimates,” “intends,” “plans,” “projects,” and similar expressions which indicate
future events and trends identify forward-looking statements. Actual results may differ materially from
those projected or implied in the forward-looking statements due to, without limitation, the following
factors:

egeneral economic and market conditions in the major geographic markets for Fujitsu’s services
and products, which are the United States, EU, Japan and elsewhere in Asia, particularly as such
conditions may effect customer spending;

erapid technological change, fluctuations in customer demand and intensifying price competition in
the IT, telecommunications, and microelectronics markets in which Fujitsu competes;

*Fujitsu’s ability to dispose of non-core businesses and related assets through strategic alliances
and sales on commercially reasonable terms, and the effect of realization of losses which may
result from such transactions;

euncertainty as to Fujitsu’s access to, or protection for, certain intellectual property rights;
euncertainty as to the performance of Fujitsu’s strategic business partners;

«declines in the market prices of Japanese and foreign equity securities held by Fujitsu which
could cause Fuijitsu to recognize significant losses in the value of its holdings and require Fujitsu
to make significant additional contributions to its pension funds in order to make up shortfalls in
minimum reserve requirements resulting from such declines;

epoor operating results, inability to access financing on commercially reasonable terms,
insolvency or bankruptcy of Fujitsu’s customers, any of which factors could adversely affect or
preclude these customers’ ability to timely pay accounts receivables owed to Fujitsu; and
fluctuations in rates of exchange for the yen and other currencies in which Fujitsu makes
significant sales or in which Fujitsu’s assets and liabilities are denominated, particularly between
the yen and the British pound and U.S. dollar, respectively.



