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A study on deployment of Internet technology

testbed network environment in Asia*

Tomomitsu Baba

Abstract

The Internet technology testbed network environment is important as the re-
search and development environment that have been supporting the growing In-
ternet on the global scale. This network environment is useful not only to eval-
uate and field-test the Internet technologies under study, but also to form a new
Internet community around the environment, and to learn the experiences and
know-how about Internet operation and management. As the spread of Internet
exponentially, the international Internet technology testbed network environment
is increasingly required and has been gradually deployed to produce the advanced
Internet technologies and varieties of Internet applications. However, there is no
Internet technology testbed network environment applicable to the wide range
in the Asia, where there are many regions not fully equipped with information
infrastructure.

This thesis proposes the deployment strategy using satellite networks for the
rapid deployment of the Internet technology testbed network environment in the
Asia. By using the satellite communication, this strategy can implement the
environment between any points in the Asia where the communication satellite
covers. This strategy uses both of Ku-band and C-band satellite networks which
can provide a link with bandwidth of mega-bit class using a VSAT earth station.

*Doctor’s Thesis, Department of Information Systems, Graduate School of Information Sci-
ence, Nara Institute of Science and Technology, NAIST-IS-DT9861206, February 5, 2002.
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This thesis reports feasibility and effectiveness through the actual deployment
and operations of the proposed environment in the Asia. At first, the network de-
ployment has started since 1996, and the 8 Asian countries have been eventually
connected by 2001 using 2 Mbps Ku-band or C-band links. The Internet technol-
ogy testbed network environment over these satellite links has been operated and
evaluated. And furthermore, this environment has brought the Internet routing
adapted to intra-Asian communication, has shown the proposed approach for the
design of the VSAT earth stations is most suitable, and has produced VSAT
operation support system.

This thesis reports the only international Internet technology testbed network
environment in the world using satellite networks, and shows the results on its
operation. This thesis also reports that this network environment is in opera-
tion as one of the most useful regional networks in Asia supporting international

collaboration.

Keywords:

Internet technology, satellite Internet, testbed network, Asia, Al*> project
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032 D00000000000DO0O0O 2MbpsODOODOOOODOODO

00 00000 | 00000 |0Dbob0bOo (obooodad
OO0 -00

Los Angeles 0 574,000 | O 3,325,350 [0 3,899,350
Bandung, Indonesia 574,000 | 04,010,000 (08,025,144 | 012,609,144
Hong Kong 0 574,000 | O 2,036,104 02,610,104
Bangkok, Thailand 0 574,000 | 04,010,000 02,552,965 07,136,965
o000 -00

Los Angeles 0 574,000 | O 3,325,350 [0 3,899,350
Singapore 0 574,000 | 07,645,443 008,219,443
Penang, Malaysia 574,000 | 04,010,000 [0470,025 05,054,025
Manila, Philippines 0 574,000 | 04,010,000 06,951,557 | 011,535,557
Hanoi, Vietnam 0 574,000 | 04,010,000 | 010,280,748 | [ 14,864,748
Colombo, Sri Lanka | [0 574,000 | 04,010,000 00 3,295,439 07,879,439

033 00000000000000 1.5Mbps/512Kbps 0000000000

oood oood oood OO0oDO0ooooood
O Ku-band

1.5Mbps / 512Kbps | JCSAT-1B | QPSK, FEC=3/4 [0 49,248,000
O C-band

1.5Mbps / 512Kbps | JCSAT-3 | QPSK, FEC=3/4 015,552,000
1.5Mbps / 512Kbps | JCSAT-3 8 0 PSK 012,960,000

54




3.6. 00O

034 000000000000 0O0O0O APChand DODDOODOOO
Satellite

lJcsAT(128deg E ast)

Frequency and Polarization

JC SATeband Frequency R

auth @ &in k 6225485 M H z

Downlink 39404200 M H z
JCSATConversion Frequephx85 M H z

A 13 A ssigned Transpondé€g

cand Polarization

Uplink 6365 *%¥8M H z (H)
Downlink 40806 %¥8M H z (V)

A ntenna Look Angles
A zimuth

97.5delg

Elevation 34.1delg

Polarization -56.7d€g
Satellite M odeeivamnd R

Pointto Point M odem bet
Type
M anufacturer

Required O ption

ween Hub and Rim Station

SDMNO0OO0OA
EFD-aRMadaptive Broladband
V ariable R&e|/Rneead C

bdec,

V iterbi D ecoding, 8PSK
EIA 422 or E+A523|2 or V
(ConnectorR25, 37 oD5®@mp3Bpin W in

D ata Interfac(dnterface)

chester
UDLR Receiver

TBA
A ntenna and HPA
A ntenna D iam eter 4.5 m
HPA M aximum Power

10W for 512kbps (2/3] 8PSK with R ¢
40W for 2048kbps (2/8 8PSK with R
56.1dBW for 512kbps (2//3 8PSK with
62.2dBW for 2048kbps

Required EIRP

2/3 8PSK with

55



030 dddooboggoodoobbobobbiodggdoon

56

O35 Ku-band OODOOOODODOODOODOOODO

Satellite JC SALB
Transpondler K-3
Inform atio/nFRaarme H |ub 1.536 M bps
From R|m 512 kbps
M oduratioln Q PSK
Error Code R=3/4
Required Eb/N o 5.2 dB
Required C /N 7.0 dB
SFD Japan -88.0 dB W /m
Indones|ia -87.4 dB W /m
A ntenna D|idapater 3.6 m
Indones|ia 3.6 m

036 Cbhand DODODODOOOOOODOODODODO

Satellite JCSAT

Transpondler C-7

Inform atio/nFRaarme H |ub 1.536 M bps
From R|m 512 kbps

M oduratio|n 8P SK

Error Code

R=2/3,RS (225, 205)

Required Eb/N o 6.1 dB
Required C/N 8.7 dB
SFD Japan -94.3 dB W /m

Singapdre

-94.5 dB W /nj

A ntenna D

idapater

Singapdgre

7.6 m
6.0 m




3.6. 00O

O 3.7 Ku-band DODOODODODODOODO

K thand Japan to ||l hddboressaa to| Japan
E arth StatiohnhdBIR P 55 .7 52.3
Uplink Path|lWM®&ss 207 .4 207 .4

Upl_inEatelliteG/T dB | 2.8 1.6
Boltzm ann C 0B St 228.6 228.6
Bandw idth dB H z 60.1 55.3
Uplink C/N | dB 19.6 24 .4
Satellite EIR BB 46 .1 46 .5
Output B ack dfB 16.5 21 .1
Downlink PadB8Ll oss 206 .3 206 .3

DownlLErmrkth ReceivemBG /T 26.3 26.3
Boltzm ann C dB St 228.6 228.6
Bandwidth |dBH z 60 .1 55.3
Downlink C|/HdB 18.2 18.7

Total C/N dB 15.8 17.7

Required C/N dB 7.0 7.0

Clear Sky M argin dB 8.8 10.0
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038 C-hand DOOOO0OOO0OOO

C-band Japan to|Singapore S
E arth Stationd®BIR P 50.5 45 .5
Uplink Path|lWM®&ss 200.6 200.

Upl_inEatelliteG/T dB | 0 0.2
Boltzm ann C 0B St 228.6 22
Bandw idth dB H z 59.3 54 .5
Uplink C/N | dB 19.3 19.3
Satellite EIR BB 39.2 38.2
Output B ack dfB 18.3 23 .1
Downlink PadB8Ll oss 196.7 196.

DownlLBErrkth ReceivemBG /T 21.2 23.2
Boltzm ann C dB gt 228.6 2
Bandwidth |dBH z 59.3 54 .5
Downlink C|/HNB 14.7 15.7

Total C/N dB 13 .4 14.1

Required C/N dB

Clear Sky M argin dB

ingapore to Japan
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ooooo ooooo University of Columbo
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TITLE

Memorandum of Understanding between the WIDE Project (WIDE) and PART-
NER. (UOP) to jointly collaborate on the research activities of the Asian Internet

Interconnection Initiative (AI3) . and their application environment.

PARTIES TO THE MEMORANDUM

WIDE is a not-profit research consortium in Japan with over 100 members
from the public and private sectors. Its purpose is to support and facilitate
the development of the information infrastructure of a knowledge-based Japan.
Its activities include promoting, managing and participating in research and de-
velopment and educational activities with respect to Japan’s communications
networking infrastructure.

PARTNER is an university under the laws of PARTNER’s country. Its activi-

ties include research and development of the advanced Internet technologies.

RECITALS

Whereas:

1. WIDE leads and coordinates the advanced networking goals of the Internet
through such activities as applications development, network engineering,
and partnerships with federal R&D agencies and the telecommunications
and network equipment industries. Specifically, WIDE is currently running
an Asia-wide satellite Internet project called Asian Internet Interconnection
Initiatives (AIIl or AI3) by taking the funding responsibility to keep the
satellite bandwidth for the AI3 and the hub ground station located in Japan.

2. UoP funds and supports advanced networking researches in PARTNER'’s

country, provisioned under several agreements with participating regional

91



research networks and carriers, which is provided for high-performance mer-

itorious applications amongst higher education and research institutions in

PARTNER’s country; and

. WIDE and PARTNER wish to further promote their respective objectives

by providing for appropriate collaborations and interconnections between

the networks administrated by them.

AGREEMENT

92

Now, therefore, WIDE and PARTNER agree as follows:

1.

To provide appropriate ground station facility and operational resources at
the PARTNER location by the PARTNER responsibility, and to provide
appropriate interconnection between and among their respective members
and networks for the purpose of development and pre-commercial testing

and use of advanced research and education applications;

To collaborate on the development of common standards and technical im-

plementations across their respective networks;

. To promote collaboration between their constituent member organizations

and institutions relating to the development of next generation networking

and applications in research and higher education;

To encourage technology transfer from their joint endeavors to industry,
thereby supporting commercialization of next-generation applications and

services;

To collaborate with each other and other organizations to promote and en-
courage the interconnection of advanced networks and the deployment of

next-generation Internet technology and applications around the world;

To collaborate with each other and other organizations to operate their net-
works for the traffic of the research activities of the next-generation Internet

technology and applications.



g 0

7. To apprise each other of any changes in their respective networking and ap-
plication policies and to collaborate on policy and governance issues with
respect to the interconnection and exchanging of traffic between their mem-

ber institutions.

8. To support the Satellite networking infrastructure of the AI3 collaboratively
by each of the ground station is operated in a responsible manner by each

of the institute.

Agreed to By:

Dated at 000000, this 00000 Odayof 000000, 1999.

For the WIDE Project (WIDE)

goobooggooooooggoooooodn

Jun Murai

Chairman of the Board Committee

For PARTNEER

goobooggooooooggoooooodn
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