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Internet Policy Direction in the
21st Century

- Interim Report of the Telecommunications Council -

[Outline of the interim report]
1. “Committee of Advanced Utiliza-
tion of Internet”

This committee carried out studigs
from a viewpoint to identify issues fgr
distributing multifaceted and advanced
services and content over the Internet3) Measures to be implemented
which becomes faster and more inexpén-i) In order to accelerate and promo
sive at an astonishing pace, and mea-

sures for realization thereof. Propos

made by the committee are as follows:

1) Applications to be expected

With regards IPv6 and mobile Inte
net, through assignment of IP addres
to equipment other than PCs, the rep
specifies what kind of applications wi
be available. As for “convergence,” i
addition to convergence applications
the well-known “terminal” level, it alsc
refers to “storage” and “reuse,” whic|
are advantages of digital content.
2) Issues

Along with ongoing technological in
novations, such as introduction of 1Py,
digitalization of communications an
broadcasting, etc., the following issu
are arising:

i) With IPv6, anyone will, at anytime
be able to technologically obtai
digital information stored in al
equipment connected to the Inte
net. Accordingly, it becomes in
creasingly necessary to establish
system that ensures consumer f
vacy and security.
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On March 28, 2001, MPHPT inquired of the Telecommunications Council (Chair: Mr. Yoshihisa Aki
Chairman, Kansai Electric Power Co., Inc.) on “Internet Policy Direction in the 21st Century.” The c
established two committees, the "Committee of Advanced Utilization of Internet” (Chair: Prof. Jun Muraif |Keio
University) and the “Key Infrastructure for the Internet” Committee (Chair: Prof. Nagaaki Ohyama, Toky
tute of Technology), under the Sectional Meeting of Info-communications Policy to deliberate the inquir
council compiled findings of the two committees as an interim report and on July 19, 2001, submittedjthe in-
terim report to the Minister of Public Management, Home Affairs, Posts and Telecommunications.

gally” copied without deterioration
of quality. Accordingly, it becomes
increasingly necessary to establi
a system that ensures content c
ators to collect remuneration @
benefits.

establishment of systems listed

Is 1) above, technologies in three

ma,
ncil

nsti-
The

the Internet and ii) basic legal frame-
works such as domain name systems,
stamong others. Proposals made by the
ecommittee are as follows:

r1) Internetinfrastructures

For realizing broadband connectivity

capable of coping with a drastic increase
fein communications traffic, entire infra-
nstructures supporting the Internet are to

fields, i.e., “IPv6,” “security” and
“copyright protection,” shall be pu
into practical use and verificatio
experiments for realization thereo
In parallel, regarding rules goverr
I ing those technologies, there shodld
be a broad consensus among usel
as well as content, equipment and
solution providers.

For contributing to the global de
velopment of the Internet, efforts to
promote widespread use of prac
cal technologies and formulated
rules on a global scale are of im-
portance. To this end, the goverp-
ment shall comprehensively Su}
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at
h i)

port private sector organization
etc. who invest human and fina
cial resources into those efforts.

2. “Key Infrastructure for the Inter-

net” Committee

This committee, taking a drastic in
&rease in communications traffic from
rinow on into consideration, carried oyt
studies from a viewpoint to identify i
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be studied.

i) Decentralization of core functions g
the Internet, such as IXs (Intern
eXchanges) and data centers

IXs are concentrated in Tokyo. Ta
ing into consideration crisis control an

ternational networks supporting th
f Internet
et Verification experiments shall be ca
ried out in order to i) change the curre

A

dfic flows by routing the U.S. and ii) con
realization of a nationally balanced high-struct an international Internet hub
speed Internet access environment, gelapan.
centralization of IXs is needed. For the v) Gathering of total Internet traffig
time being, the government shall laungh data
verification experiments of regional | Attempts for gathering the total Inte
construction until the private sector inj-net traffic data are not initiated. Thu
tiates projects thereof. from now on, measures for gathering t
ii) Costs for backbone circuits total Internet traffic data shall be exarn
Cost reductions of Internet backbomened in a collaborative way among in
circuits are of importance for Interng¢tdustry, academia and the governmen
service providers (ISPs). Charges fo2) Preparation of legal frameworks su
leased circuits shall be lowered further. as DNS
Besides, regulatory frameworks for f Preparation of legal frameworks fg
cilitating efficient use of dark fibers, et¢. domain name system (DNS) in a tran
shall be established. tional period is examined. The topid
iii) Facilitation of interconnection
among ISPs
Based on prerequisites that volunta
conclusions made by ISPs shall be
spected, discussions shall be deepe
on measures for facilitating interconneg
tion among ISPs.
iv) Contribution to advancement of i

ber of registered domain names, the

edapanese language domain names.
ned) Improvement in technical and sys
C- tematic reliability concerning use @

domain names
Technologically, the key syster

e(DNS) for communications linking do-

main names and IP addresses shall posi-
-tively cope with security technology and

niPv6.

-status that almost all Internet access tfaf- Legally, in order to cope with domain

- name disputes, ex post facto measures
nfor preventing disputes and post facto

measures for resolving disputes shall be
promoted (e.g., proposal to the Internet
Corporation for Assigned Names and

- Numbers (ICANN), etc.)

5, 1i) Preparation of an environment for
ne
‘]_

use of Japanese language over the
Internet

Preparation of an environment for pro-

. moting use of Japanese language over

chthe Internet is of importance, such mea-

sures as introduction of Japanese lan-
rguage domain names, establishment of

sientities for the domain names and sup-

sports thereof.

examined include expansion of the nuin- iii) Contribution to Internet governance

n- There is a need to contribute, with col-

ntroduction of seven new domains apdaboration among industry, academia

and the government, to Internet gover-
-nance through preparation of an environ-
f ment in which aggressive participation

into ICANN, the Internet Engineering

n Task Force (IETF), etc. is made possible.

Second Report on “Interconnection

Rules in the IT Ag

e”

-- Review of the “Basic Rules for Interconnection” Based on Supplementary Provisions

Article 15 of the Law to Amend the Telecommunic

On July 19, 2001, MPHPT receivgdBusiness Law (Law No. 97 of 1997).”
the second report from the Telecommu- The second report is compiled in r
nications Council (Chair: Mr. Yoshihisg sponse to the inquiry of October 1
AKIYAMA , Chairman, Kansai Electri¢ 2000 of the Telecommunications Cou
Power Co., Inc.) in response to an in<il.
quiry on the “Review of the Basic Rulgs MPHPT will take necessary measure
for Interconnection Based on Supple-including amendments to relevant lav
mentary Provisions Article 15 of the and regulations, paying due considg
Law to Amend the Telecommunicationsation to the second report.

Second Report on “Interconnection Rules in the IT Age”
-- Based on Supplementary Provisions Article 15 of the Law to Amend the

P

ations Business Law --

succeeding to deliberations in January
-2001 from the former Telecommunica-

| ,tions Council, has compiled the second

n-report on further measures for review-

ing the interconnection frameworks,
scentering on issues left as those for fu-
sture discussions in the first report.

r_Chapter | Development of intercon-
nection system
1. Creation of interconnection system
(1985)

Telecommunications Business Law -- 2. Measures for ensuring fair and effec-

Outline mentary Provisions of the Law tp 2;(;6(;ompet|t|ve conditions (1990-
[Second report] Amend the Telecommunications Busi- . .
Preface ness Law (Law No. 97 of 1997). 3. Maklng Basic Rules for Interconnec-

On October 11, 2000, MPT (currently On this subject, the Telecommunic A, tIIDC;noslrzgss-'igocg‘)Bas'c Rules for In-
MPHPT) inquired of the Telecommu- tions Council compiled the first repoft terlconn\eflctl'on (2000_'2002)
nications Council on the review of the on December 21, 2000, entitled “Review5 Proaress olf competition and current
Basic Rules for Interconnection in a¢-of the Basic Rules for Interconnection{” ™ iss ?as P
cordance with Article 15 of the Supplé- The Telecommunications Council, by Issu

2
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Chapter Il Current interconnection
system

1. Ensuring interconnection

Designated telecommunications fi

cilities

Interconnection charge

Technical conditions

Network function plan

Division of network elements an

functions (unbundling)

Facilities installation in buildings

conduits, tunnels, utility poles, etc,

8. Dialing parity

9. Number portability

10. Measures concerning number infg
mation

N

o0kow

Introduction of new in-

terconnection charges

Section 1 Setting forth regional inter-
connection charges con-
cerning fiber-optic facilities

1) Setting different interconnectio
charges by carriers

The purpose of the NTT reorganiz

tion is that NTT East and NTT West d

velop its business operations in acc

dance with its business conditions as o

riers. In consideration of the purpos

NTT East and NTT West should s

forth different interconnection charge

after FY2001, when the special co
sharing system expires.

2) Setting forth regional interconne
tion charges concerning fiber-opt
facilities

Regarding the setting of regional i
terconnection charges concerning fib
optic facilities within business areas

NTT East and West, the Council consi

ers that thus far the environment is s

immature for it, and that it is appropr

ate to continue the current system s

ting uniform interconnection charge

within business areas:
i) The current system for interconne
tion has just been commenced (D

Chapter Il

a_

h

Section 2 Introduction of flat-rate in-
terconnection charges

subscriber local loops, in addition to the
conventional use of voice service. Ac-

1) Significance of setting flat-rate intef- cordingly, the introduction of discount

Flat-rate interconnection charges

effective in the smooth setting of flaj-

connection charges and its problefsarriers’ rate tariffs is significant for pro-

remoting use of the Internet.
It is adequate that the discount carri-

rate user charges for access to the Infeers’ rate tariffs shall be introduced basi-
net, and these charges must be realiZedally into all public network services

connection charges for carriers by

d The method to set forth flat-rate intef-because there is no special reason for

edistinguish one service from another

ducting from flat-rate user charges af &among telephony, ISDN, data transmis-
proper ratio (carrier's rate) and therebysion, etc.

realizing flat-rate interconnectio
charges is considered appropriate
rcause it does not impose a burden
switching systems nor require comp
cated segment cost calculatiofie¢ Fig.
1)
If the flat-rate charges are realized
discounted charges for carriers (carrie
rate system),

rate charges including telephor
PSTN are met;
i) by applying interconnection
charges covering properly the co

petition requirements are ensurg
for ISPs, thereby promoting acce
to the Internet; and,

2) Expected effects
By realizing flat-rate interconnectio

Df

'_”time, is expected.
ets . . .
S ection 3 Introduction of discount

carriers’ rate to PSTN
| 1) Scope of services covered by d

L

D

Amount

cember 2000) as a temporary on

ii) NTT East and NTT West, havin

last year demanded that regionally

different charges be set forth, no
insist that region-wise charges
a future issue;

iii) It is appropriate to watch the implé
mentation status of wholesale tel

communications services and the

progress thereof, which are plann
to be introduced henceforth; and
iv) It is necessary to study the effecd
on the regional difference in telg
phone user charges.

. rate

' Even in trends
toward IP net-
works, the cur-
rent PSTN and
eISDN systems

A

rage for carriers to ISPs, fair com

:t iii) ISPs’ investment will be indepent
dent from conditions set by NTT
East and NTT West, such as flgt
c- rate only at night.

I;charges, diffusion of flat-rate charge for
accessing the Internet, which can be use
without caring about communicatior

charges is billed by communicatior]

In cases where total introduction of the
etariffs into all services is difficult at an
omarly stage, taking into account the im-
i-portance of Internet use in the IT soci-

ety, tariffs concerning flat-rate access to
the Internet and ISPs shall be introduced
pywith priority.
’?) Anticipated effects
Through the realization of discount

i) demands for Internet access at flatcarriers’ rate tariffs on public networks

ebased on the above-mentioned measures,
it is anticipated that ISPs will be able to
provide Internet access services with
sgower rates than before.

;jChapter IV Improvement of network
[ function plan system
DS1) Maintenance of principles of network
function plan system

The network function plan system de-
scribing information on addition and
“change of network functions was estab-
lished based upon the recognition that if
S networks are constructed ignoring other
S carriers’ opinions or neglecting necessity

3

| _of interconnection, smooth interconnec-
’Suon will be hindered.

This system still maintains important
significance. It is necessary to maintain
the principles stipulating the 200-day
prior notification of network function
plans before changing current networks

n

NTT iPlan

S_and the publication thereof within 30

countcarriers’ rig 1. Newly set flat-rate interconnection charges

| will continue to
| remain important
for the time being

}

|

Gas access net

2]

works, such as
DSL services or

(s .
dial-up access

Newly set flat-rate interconnection charges

“networks to the g

Internet using

3

Time
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days counting from the day of the pri
notification.

On the other hand, in consideration
early provision of new services, in o
der to simplify the operation of the sy
tem within the extent so as to preve
deterioration of the significance of th
system, it is thoughtappropriate to ta

measures for i) reviewing applicable thereof.

scope of the plan and ii) shortening t

period for the publication in cases whefreate for applicants who submitted th

specific requirements are met.
2) Applicable scope of the network fun
tion plan
As for routers, DSLAMs (G992.2 An
nex compliance) and splitters, it is a
propriate that the network function plg
shall not apply to such equipme

DI'network function plan public to said sp
cific time period in order to accept opir
Ofions from other carriers, etc.

5-t0 have the parties concerned beco

S publicized network function plan and i
€to improve the manner of publicatio

€ As regards i), it is thought appropr

200-day prior notification of network
- function plan to add new items in hel
ing to understand network function
such as “anticipated applicable fielg
D-and use.”

tpreferable, for example, after the pl

thought to be developed faster and fifehas appeared in the “Kampo,” an e
quently added/changed in terms of netplanatory meeting being held imme

work functions; in addition, almost all ately (for example, within seven days)

such equipment is developed in its Nathereafter, with the notice thereof bei

ture for in_terconr_1e_ction, thus causing Nodelivered to carriers concerned befdr
problem in provision of network funct the day of the explanatory meeting at |

tions to date.

3) Time period to make the network 4) Anticipated effects

) _ Through revisions of the network
As for the time period to make the net-function plan above-mentioned, prov

function plan public

work function plan public, by setting
specific time period (for example, 3

est. See Fig. 2.

- However, to do so, there is a need i)

Niyvell informed about the content of tHe

N As for ii), further improvements are

b_society will be promoted at an early
-stage.

.Chapter V Further unbundling of
: functions
mf) Further unbundling of functions of
transmission facilities

Regarding subdivision of classifica-
tion dividing transmission facilities fur-
ther, toward facilitation of high-speed
" Internet access service provision, rule-
emaking shall be processed by paying
necessary consideration to forecast ac-
"tual demands for high-speed Internet ac-
Scess service. Accordingly, immediate
Stasks are to subdivide i) remote termi-
nals (RTs) and poles in subloop distri-
" bution (between feeder points and end-
Nuser customer premises) and ii) other op-
" tional outside plant.See Fig. 3.
- i) Subdivision in subloop distribution
As for subdivision in subloop distri-
Yution (between feeder points and end-

ser customer premises), in cases where
itTiber—optic cables are laid between
feeder points and central offices, opin-
ions are filed for requesting said subdi-
" vision so that DSL service can be real-
"ized through installation of DSL access

n

sion of new services suitable for the

Time schedule for the network functio

T

n plan and procedural flow (example)

days) to accept opinions from other car-ig.2.
riers, etc. after the network function plan
was appeared in the official gazette
“Kampo,” in cases where there are no
requests for explanation nor opinionfs

e
Within 30 days

200 days in principle

Time period for opinion invitation
(for instance, 30 days)

from other carriers, or after necessary
measures are implemented toward fe- (for instance, 7 days)
quests and opinions from other carriefs, ‘ Network reform
L ! work starts.
there are no additional requests nor ogin-
ions from other carriers, it is approprj- | |
ate to introduce procedures so as|tdlotification  Notice of Publication  Explanatory Time period may be
. . . . explanatory  (Kampo) meeting shortened if no requests
shorten the time period in making the meeting nor opinions filed
Fig. 3. Further unbundling of functions of transmission facilities
NTT central Building of other carrier = 0g Pole Metallic cable
office =
= A oo '
= Y .. |mmm| End-user customer premises
Fiber-optic cable - ﬁ DSU
—
(EEEYEE}
Fole (EEEYEE}
,,,,,,,,,,,,,,,,,, Manhole Manhole ONU
I : Terminal
Transmission | [~ (~L) box, etc.
unit b2, 1Oy
==

Feeder point

End-user of other carrier

Optional transmission line

i du

First point of
demarcation (PD)

End-user of other carrier

Subloop distribution

— ——)p
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multiplexers (DSLAMS) at facilities in-
stalling RTs.

been the rules governing collocation
buildings stipulating the following pro
cedures:

- Procedures and forms for applic
tion,

Standard period for response to g
plication,
In case of rejection, response shal h)
expressly state justifiable cauge
such as lack of space, etc. and
In case of rejection with a reason fpr
lack of space, designated carrie Sic
shall have requesting carriers inves-
tigate the fact.

Thus, by applying the rules to facil(-
ties installing RTs, said subdivision (un-
bundling) shall be implemented so tha
the problems can be solved in principle.

In conjunction with that, the real situ
ation of facilities installing RTs (locat
tion and vacancy information), inclug
ing whether collocation in facilities inf
stalling RTs is feasible or not and how
to enable collocation, is unclear. A¢-
cordingly, NTT East and NTT West aie
expected to investigate said facilities.

if) Subdivision in other optional out

side plant

Among optional outside plants that a
required for subdivision are transmissi
lines across rivers, bridges or roads, €
Usually, manholes or ducts, which
places for collocation, are very narr
in general, and feasibility of ensuring
space for collocation is still not clear.
addition, NTT East and NTT West raige
a problem of the difficulty of demarc
tion point separating responsibilities
maintenance, etc.

It may be too early to make tariffs gn
the demarcation of responsibilities pf
collocation or maintenance of transmis-
sion lines on an optional basis. Ho
ever, since there are demands for s chv)
tariffs, it is necessary to set up a forym
for making the collocation tariffs. And
in cases where collocation is possil
before collocation is tariffed, NTT East
and NTT West are required to actively
deal with collocation.
2) Subdivision of fiber-optic networks

used for providing FTTH service

On fiber-optic networks used for NTT
East’'s and NTT West's optical/IP conp-
munications network service (tentatiye
name), demands for unbundling ha
become apparent. Therefore, intercgn-
nection charges of the fiber-optic nét-

3)

=

i)

i)

re
DN
tc

e

'2)

em

Ve

e'iii) Functions for making efficient in-
terconnection with exchange fun¢
tions should, if they are shared by

-n iv) The functions generally needed

interconnection charges are necessaf
to be reviewed focusing on the diffe[-
ences with the interconnection charges

Specifically, risks of such revision a

works should be set forth after netwo
structures of NTT East and NTT We
Regarding these requests, there havare fixed, and before or at the com
inmencement of full-fledged service.

Expected effects

By the subdivision proceeded as t
n-above, the expanded and high-spe
DSL service is expected to be possible

pf:hapter VI Sharing of interconnec-

tion-related costs
Criteria for “basic interconnectio
functions”

Fklower than those derived from charges
stof the “basic interconnection functions.”
-Therefore, it is appropriate to set forth a
method to calculate the expected profit
ratio of net worth separately from
hecharges for using networks.

eethapter VIl Other items
- Research on the relations between
interconnection charges and end
user fees
On the relations between end user
fees of NTT East and NTT West

\

Access providers and NTT East a
NTT West disagree on the scope of “ba-

interconnection functions” whos

costs are shared by many parties.

think it necessary to clarify a criteria fqr

specifying the scope, and thereby p
ose following standards:

Interconnection functions require
for many access providers bas

upon the assumption of a netwof

allowing various access modes th
are generally desired should be ca
sidered as the “basic interconne
tion functions;”
Whether a Type | telecommunics
tions carrier installing designate

telecommunications facilities cur-

rently uses for providing service ¢
is planning to use thereof shou
not be regarded as the criteria f
“basic interconnection functions;’

many access providers, be taken

the “basic interconnection fung-

tion;”

provision of telecommunication§
service should, if they are shared
many access providers, be cons
ered as the “basic interconnectig
function;” and
Functions to ensure fair competitiv
conditions should, if they are sharg
by many access providers, be tak

as the “basic interconnection fun¢

tions.”
Revision of calculation methods fg
individual interconnection charges

As regards functions for which indit
vidual calculation methods remain to e

ployed, the calculation methods f

of the “basic interconnection functions|”

d and interconnection charges (e.g.,
the desirable margin between the

two), a study should be proceeded

e henceforth, referring to other coun-
tries’ trends.
o- - Nondiscriminatory application of
procedures, etc. concerning use of
’ fiber-optic facilities regardless of
od  affiliation
k It is desirable that the procedures
at that access providers are imposed
n- by NTT East and NTT West shall
c- be applied to the relation between
facilities sections and service sec-
- tions inside NTT East and NTT
d West.
- Shortening development period of
r interconnection software
d Currently, it takes 18 months for
br  the development, but the period
needs to be shortened for smooth
provision of new services.
“Chapter VIII  Future measures and

ongoing items to be de-

liberated

1. Measures to be taken after this pro-
posal

Al Measures proposed in this report are

P to be proceeded as follows:

PY1) Asymmetric regulation

d-" Preparation of relevant ministerial

N ordinances: By the end of CY2001
2) Introduction of new interconnection

charges, etc.

- Reuvision of relevant ministerial or-
dinances, etc.: By the end of
CY2001 (Coming into force se-
guentially from late FY2001 to
FY2002)

3) Improvement of the network func-

tion plan system, etc.: By the end of

CY2001

"4) Subdivision of functions

Iy|) Document instruction to NTT East

and NTT West: Around July 2001

i) Revising relevant ministerial ordi-

as

e
2d
en

D-

—

5

nances: By the end of CY2001

r|e5) Revision of interconnection-related
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costs sharing as those for further study. (Expectid facilities within business area (Af-
- Revision of relevant ministerial or study period and its method are written ter FY2002)

dinances: By the end of CY2001

6) Shortening development period of i
terconnection software

- Document instruction to NTT Eag

and NTT West: Around July 2001

7) Calculation method of costs sharing

concerning power facilities

- Document instruction to NTT Eag

and NTT West: Around July 2001

in brackets.)

n-1) Study on interconnection charges

i) Grasping costs concerning desi
nated telecommunications facilitie
by prefecture (Long-run incremer
tal cost) (Around February 2002)

i) Study on verifying relations be
tween interconnection charges a
end user fees (Study group will b
held from late FY2001)

iii) Study on setting region-wise intert
connection charges for fiber-opti

2) Study on the network function plan
- Verifying a new system for the net-
j-  work function plan (FY2002)
s3) Study on subdivision of functions
- Subdivision in optional outside
plants (Study group will be held
from late 2001)
ndd) Study on disclosing line information
e - Study on disclosure of Operations
Support System (OSS) (Study
group will be held from late 2001)

t

t

2. Issues to be studied after this report]
This report identifies following issue

S

(@]

“Study Group on the Formation of
Network Distribution Market of
Digital Content” Compiles a Report

The progress of multimedia and mul i)
channel in digital broadcasting and t
broadband Internet is bringing about i
creased demands for content. In orde

solve the shortage of content, a netwqg

i-upon forming a smooth content distrib
neion market, etc. based upon the recg
n-nition of current trends and problems
toontent distribution. The group ha
ricompiled its findings as a report whig
distribution market of digital content advises the government to adopt the f
must be formed. However, thus farlowing practical action program:
smooth content distribution has not beerl. Smooth management of copyrights
realized due to copyright (copyright andl) Verification of clearance system of 2.
neighboring rights) holders’ fear con-  copyrights
cerning network use, lack of transactipn A market in which copyrights are deg
rules governing creators’ or productions’between right the holders and the us
content management and other reasgnsuill vitalize content distribution ovell for research and development of relevant
Under these circumstances, the “Studyetworks. This action program sets fofthtechnologies supporting the distribution

Group on the Formation of Network Dig- a goal of forming a suitable environmentof broadband content.

tribution Market of Digital Content”| for copyright business. 3. Promotion of broadband content
(Chair: Prof. Toshihiko Hayashi, Osaka2) Creation of transaction rules distribution in the educational field

J_
g_
Df
S
h
DI-

transactions of copyrights of con-

tent should be grasped per trans-

action, and

if) consensus should be established
among the parties involved con-
cerning benefits and remunera-
tion, to be calculated and divided
on a pro rata basis under set rules.

Development and implementation

of technologies for supporting

[t broadband content distribution

ers A verification field shall be provided

School of International Public Policy, Currently, acceptance by all copyrig
Osaka University) has been held sincéolders of usage conditions is necess
February 2001 for the purpose of studyfor the secondary use of content, whi

Nt Management of copyrights tailored to
argducational use shall be verified for pro-
chmoting the distribution of broadband

ing legal/technological issues and prgcrenders the content time-consuming andontent in classrooms.

tical measures for construction of|acostly. In order to improve the cond
copyright management system requiredions,

World’s Fastest Realtime VLBI

Experiment Successful
Realtime VLBI Data Speed at 1 Gbps Achieved

The Communications Research LabjoAstronautical Science (ISAS, Directoi- realtime Very Long Baseline Interferom-

ratory (CRL, President: Dr. Takashi General: Mr. Hiroki MATSUO) and

etry® (VLBI) observation experiment

IIDA), the National Astronomical Obsel- Nippon Telegraph and Telephone Corfpat the world’s fastest data rate of 1 gi-

vatory of Japan (NAOJ, Director: Mil. (NTT, President: Mr. Junichir
Norio KAIFU), the Institute of Space and MIYAZU) have successfully achiev

6

gabit® (1,024 megabit) per second. The
experiment was conducted on June 23,
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2001, using the 34m radio antennaalostreams of the Usuda 64m antenna gnkigh-speed optical network (asynchro-
cated at CRL Kashima Space Reseafcthe Nobeyama 45m antenna using th@ous transfer modé: ATM) connect-
Center and the 64m radio antenna |oultrahigh-speed network, and started faing Usuda-NTT Musashino-Kashima.
cated at ISAS Usuda Deep Space Cerdio source observations with the realtimeAt Kashima, the VLBI data stream from
ter. Signals received at Usuda fron] &/LBI. Usuda and VLBI data obtained at
radio staf® was converted into hight By interconnecting the two networks, Kashima through the same process as
speed digital signals, transmittgda huge synthesized virtual radio telp-Usuda were cross-correlated, succeeding
realtime to Kashima via ultrahigh-speg¢dscopée® (about 200km in diameter) ug- in obtaining the expected synthesized
optical circuits connecting Usuda-NT][T ing multiple large radio antennas in theresults. This proves that ultrahigh-speed
Musashino-Kashima, and cross-corfjeKanto-Shinetsu areas with the world[snetworks are effective in the Gbps-class
lated realtime with signals received pthighest observation capacity can be conrealtime VLBI observation.

the 34m antenna at Kashima at 1 Gbpstructed. An experiment group was thus The faster the data speed, the higher
The realtime synthesis was achievedormed by researchers of CRL, NAOp,the sensitivity of virtual radio telescope
with the world’s only high-speed prg- ISAS and NTT Laboratories. CRL iden- (realized by synthesizing the signals of
cessing technology developed by CRLtifies the experiment as the establishtwo or more antennas). This success
The success proves the effectiveness afent of element technology necessargnables observation with the double sen-
the ultrahigh-speed networking technglfor the “study on constructing a spacg-sitivity of the current level, even with the
ogy enabling 1-Gbps stable data trapstime standard infrastructure in spacg’same combinations of antennas. As the
fer developed by NTT, as well as beipgwhile NTT Laboratories sets the goal pfradio telescopes’ sensitivities become
a research breakthrough for NAOJ apdhe experiment as the verification of ul-higher, determination of the earth orien-
ISAS in the observation of very wedktrahigh-speed networking technologytation parameters within a short time
signals from radio sources in the spageeffectiveness enabling Gbps-class staplperiod becomes possible, leading to the
The detection of very weak radio sourceslata stream. In 1998, the group sycimprovement in location accuracy of
will accelerate the study on constructingceeded in a realtime VLBI experimentspace vehicles. In addition, a huge con-
a space-time standard infrastructure|irat data speed of 256 Mbps between theibution is made to the development of
space, now ongoing at CRL. This sucUsuda 64m antenna and the Kashimaadio astronomy by enabling observa-
cess will lead to the study on realtime34m antenna. The experiment this timeions of very weak radio sources (e.g.,
and high time-resolution determinatignwas the same group’s attempt at foradio waves from corona of a fixed star,
of the earth orientation parametéts. | high-speed data transmission and pfowhich is very weak and cannot yet be
cessing. observed).

[Background and identification]
CRL, collaborating with NTT Labo{ [Features of the experiment] [Further development]

ratories, developed the realtime VLBl This experiment was conducted @gn The team will conduct long-term ex-
system using the unique ultrahigh-speedune 23, 2001, using CRL Kashimal'speriments for evaluating stability of
network in order to conduct high-predi-34m antenna and ISAS Usuda’s 64nGbps-class VLBI data realtime cross-
sion monitoring of crustal deformatiop antenna. The radio wave (8GHz bandorrelation synthesis as well as actual
in the Tokyo Metropolitan area. Thiefrom a quasaP received at the Usuda earth orientation parameters determina-
system has been operational since 199antenna was converted into 1-Gbps hightion observations for evaluating its ac-
At the same time, NAOJ and ISAS, cql-speed VLBI data stream (digital signalg).curacy. Furthermore, in order to observe
laborating with NTT Laboratories , have Then, the data stream was transmitiedveaker radio sources, development will
developed a system to integrate dataealtime to Kashima via 2.4-Gbps ultra-be carried out on a 2-Gbps realtime
VLBI observation system, distributed
signal processing and addition of other
antennas.

Realtime VLBI Experiment

1. Measurement system conducting high-accuracy measurement
of distance between antennas or high resolution observations
of radio wave sources by synthesizing signals of two or more
antennas obtained from radio stars.

2. billion bits. A bit is a basic unit of information quantity and shows
one digit of binary system numbers. Billion bits roughly equal

. the information contained in a half year's worth of ordinary news-
CRL Kashima Space paper. Therefore, data speed of 1 Gbps equivalent to the speed
Research Center for sending information on a half year's worth of newspaper con-
(Ibaraki Pref.) tent in one second.

ISAS Usuda Deep Space
Center (Nagano Pref.)

A generic name for celestial bodies emitting strong radio waves

A term for the earth’s rotation axis and rotation angle. In pre-

cise measurement, the orientation of the earth’s rotation axis and

rotation angle (speed) are not stable. In order to accurately mea-
sure space vehicles from the earth, we have to know accurately
the earth orientation.

5. virtual radio telescope: realized by cross-correlating and synthe-
sizing signals received from two or more antennas with the prin-
ciple of interferometer. The name came from the feature of the
antenna that it has space resolution equivalent to a parabolic
antenna with a diameter of the distance between those anten-
nas.

6. quasar: a special celestial body in limits of space as far as bil-
lions of light years, emitting strong radio waves, and whose cen-
tral part is especially bright.

7. acommunications method flexibly transmits/transforms various
information by dividing data in units called cells. A cell is 53-

Cross-correlation byte fixed length, composed of 5 bytes on a header part and 48

processing unit bytes on a data part.
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