New Technologies for High-Speed Mobile Communication
Infrastructure
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Abstract

Today’s third generation of mobile communication systems is expected to be radically upgraded in the
coming years, with the fourth generation of such systems being commercialized by around 2010.
Fujitsu Laboratories is consequently developing technologies to increase transmission rates even further
for application to mobile communication systems of the future. This paper describes four technologies
we are now developing. The first technology (an adaptive array antenna) can form beam patterns
through digital signal processing, thus allowing us to reduce electromagnetic interference, while
expanding subscriber accommodation capacity and cell areas. The second technology is a high-
efficiency amplifier that can help downsize and reduce the power consumed by base station equipment.
The third technology is a superconducting filter that enables a narrowing of guard bands and a more
efficient use of frequencies than ever before. Lastly, we are developing signal processing technology
(covering everything from signal modulation and demodulation to high-speed transmission) to achieve
high-speed transmission of 100 megabits per second in a cellular communication system.
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Fig.1-Principle of AAA.
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Fig.2-Gain characteristic of AAA.
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Fig.3-Configuration of DPD.
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Fig.4-Power spectra of power amplifier.
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Fig.5-DPD power amplifier.
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at 2 GHz

[&B
(BEE, SftmEER)

AR Q (x10%)

A
(EZE, EHERER)
0 . :
50 60 70 80 920
RE K

0-6 vyBCOOOODOOOOOOOOOOOoooooaQ
go0oooooooQ

Fig.6-Unloaded Q of MSL type resonators with deposited
YBCO films.
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Fig.7- Developed open-air receiving front-end with HTS
filters for 2 GHz band.
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Fig.8- Developed HTS receiving filter with the package.
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Fig.9-Comparison of transmission characteristics.
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Fig.10-Capabilities of IMT-2000 and systems beyond.

godoobbooooooooooobooon
00000000000 O0O0O0O0OoFbMO
Orthogonal Frequency Division Multiplexingd O
godoooooobooboodboLANO OO
oooooTvooOOoOoDooOoooooooooo
godoobooooooooboooooooon
godoobbooooooooooobooon
OO00oooooooooooooooooooon
godoobbooooooooooobooon
godoobbooooooooooobooon
OO00oooooooooooooooooooon
godoobbooooooooooobooon
00000 oOO0DbOOobOOobOOoDO®wwODOoDOon
oooooo
e OOOOOODO
0o00000o0ooodoooooogoooo
O00oooooooooooooooooooon
00000o0000o0D0DO0o0o0OO0O0O0oOFRDMOO
OoodooooboobooboooocbMAO OO
TDMAO Time Division Multiple AccessO 00 0O O
00000000000 OFDMOCDMADOOD
000000 MC-CDMAD Multi-carrier CDMAD
ooooocCcDMAUOOOOOODOODODOOO
goooobbooooooooooobooon
gooooooodd
e OOOOOODO
goboooooooboooooooooboooao
goooobbooooooooooobooon
O 00000MIMOO Multi-Input Multi-OutputC
O0000oooooep oO0oooooooon

FUJITSU.54, 4, (07,2003)



goooobooooooooooobobobon
goobooboooobooooooobobobon
gooboboooooooooooboooooon
goboo40booboobooMiMOOODOO
gooooob-n1nbobo4b0b0ooboobon
gAOBOCODOODODODODOOOOOOO
ooooooooooooooooooooon
goboooboboobobooboooboo4nob

gboobgobogoooboboogoooooooon

ddddooououobeoobobobobobobbbo
ggboooboboobooobooboboooon
goobooboooboooooooboooooon
ggboooboboobooobooboboooon
ggboooboboobooobooboboooon
goobooboooboooooooboooooon
gogboodbouooobooobooboo

gobogbbooboboobbogbboonon

goobooboooboooooooboooooon
ggboooboboobooobooboboooon
ggboooboboobooobooboboooon
goobooboooboooooooboooooon
LANOD O DOOOouoooboooooobooooono
goobooboboooobimMT-20000 00000
goboobogs3cPPObOOO0OOnOOODOOO
ggooooooobobob4onbbobobbDboon
gbopoogooooooboobboobboon
gooooooooooooooooodMIMO
gbopoogooooooboobboobboon
gogbooobooboobooobooboboooon
gbooboobooooboooooooobooooon
gogboogbooobooobogboboooobo
e [JOUOOODOODOODOODO
gboobobobobobobobgoboooon

ggbooogbooooboooboobbooobobo

gogbooobooboobooobooboboooon
gbooboobooooboooooooobooooon
gogbooobooboobooobooboboooon
gogbooobooboobooobooboboooon
gbooboobooooboooooooobooooon
gogbooobooboobooobooboboooon
gobooobooboooboooocebvMAO D O
gooboobooooboooooooboooooon
gbopoogooooooboobboobboon

FUJITSU.54, 4, (07,2003)

— 1A A N, [
LT P
A \\\ AN e //:/' A
Y
-é_ B /I 6//_ \ \)_/_/L/:‘_\_) l\ a’- -é_
ST NPTk
+ NN I/’(\,’ * +
c —1 / c /x\ 7‘\:7/‘ }l/ — C
//// \\\\

+ | PG EAe SR | +
D "N D
/// /,": \\\\\

D A&7 TN
EER SISt

0-11 MiMOOOOOOOOOO
Fig.11-MIMO communication system.
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