





JAPAN INTERNATIONAL CQOPERATION AGENCY

THE GOVERNMENT OF THE KINGDOM OF THAILAND
NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT BOARD

THE STUDY ON THE REGIONAL DEVELOPMENT PLAN
FOR THE LOWER NORTHEAST AND
THE UPPER EAST REGIONS
IN THE KINGDOM OF THAILAND

FINAL REPORT

JEX LIBRARY

WARIGEANARE

111219813)

8. Telecommunications

September, 1993

NIPPON KOEI CO., LTD.



List of Reports

Executive Summary Report

Main Report
Sector Reports

WS R

Mt ek jeed
S =

Agriculture

Industry

Tourism

Trade and Distributton

Land and Environment

Water Resources

Power and Energy
Telecommunications
Transportation

Urban System

. Socio-Economy and Social Systems
. Finance and Institution

Preliminary Feasibility Analysis on Selected Priority Projects

Regional Artery Establishment

Small Pumping Reservoirs Development
Integrated Urban Development Program
Drip Irrigation Development

Dairy Industry

Meat Processing Industry

Animal Feed Manufacturing

14. Geographic Information System (GIS) and Regional Planning

EER %7 F R

26109/







—
LEGEND
v~ INtENAtIONAl Boundary 4 National Park @
Provincial Boundary g Major Tourism Attraction ! @), annakhet
3 Y « . . . a H £
llga.tllonal Highway (Nuniber) Major City (Population)
auway @ 100,000~500,000
Airport @ 50,000~100,000
© 25000~ 50,000
O 10,000~ 25,000
CAMBODIA

Khon Kaen

Bangkok
Metropolitan
Region /

!" '-"‘DL\‘U
“"Khao Phra Viham

Cambodia

Eastern Scaboard Information System (GIS) Database developed in the study.

fL.aos

Note : Basic elements of this map composition were derived from the Geographic

Location Map of Study Area

\‘ The Study on the Regional Development Plan for the Lower Northeast and Upper East Regic;ns

in the Kingdom of Thailand







CHAPTER 1 EXISTING CONDITIONS FOR TELECOMMUNICATIONS.....

1.1

1.2

1.3

1.4

1.5

Final Report
Sector Report 8. Telecommunications

Table of Contents

Present Telecommunication Policies and INSLEULIONS w.ovveersrectnienines
LI OVEIVIEW oottt erseransessesss st s sae s s s s sassa e s e e s snanenea
1.1.2  Related inStutionS .. ittt s ssees
1.1.3 Policy framework for telecommunications .........ccveinivisennnns
Telecommunication Services in Thailand............... SRR
121 8ervICes BY TOT ..ou.oooereisssisesss s assssssseseessseeissss s sssssssssessesens
122 Services by CAT .o s
1.2.3 - Distribution of SeIVICES....c.vvmimivcirinnii e,
1.2.4 Planned and on-going projects and SEIVICES ......ocrvrreens PR
Telecommunication Services in LNE-UE Regions ..c..ccoccvincivnninnnns
1.3.1  Rural telecommunications system............... eeree e e
1.3.2  Cellular SYSIEIML..cieeeieceeeraccrereraeertrer e areereensosssnasmsssenneras s ssseses
1.3.3  Service distribUlion ..o cveeeiiencnicenencsrsses s e cessens
Issues and Constraints in TelecommuniCations..........ccoeovviciicnereiiesiens
14.1 OQutdated rules and regulations on communications........c..........
1.4.2  Operational NeHICIENCY ..ot
1.4.3 Lack of flexibility on radio frequency management...........ccon..
1.4.4 Shortage of personnel in telecommunications.......coinneeren.
1.4.5 Flowing out of educated people from provinces .......oveernn.
1.4.,6 Limitation of construction Capacity .........oovcmmimnesens
Priority and Options for Telecommunication Development

1N LNE-UE REZIONS ...vevieercrerieecstriescsts s sossrsmsssssstesssissssssasassssesssasns
1.5.1 Priority for telecommunication development.........ccoeieercnnenee
1.5.2 Options for telecommunication develOpment........coevmveveniinns
1.5.3 Other possible features............. e r e s e er s eresenes s sa e s ser s

et
]

ot o ok
1 ]

b
] [} ]

RS N IEN Be eyl N SN n LN ol b 3]

N R U W
1

ja—
)

p—.ﬁ)l—h_.m

o sl I ~J



CHAPTER 2 DEVELOPMENT PLANS F'OR.TELECOWUNICAT IONS....

2.1 Telecommunications'Development Plan .o
21,1 OUHDE oo essieenens e e e
2.1.2  Strategy for teIecommumcatlon development........‘..............' .......
2.1.3  Development targets........ccoiviiniinni s e
2.1.4  Measures for telecommunications ..o,
2.2 ural " elecommumcatlons PrOjcct ..................... ettt en e b e b aerans
2.2.1  PIOJOCE ESCTIPHON euvreersserreerensssnssseonesserssesiesssassssnssssssrssssassresosses
2.2.2  Concepts of rural telecommunications i in LNE UE regions........
2.2.3  RECOMMENAALONS. ...cvteueesirerrerecrosssrnsesansissasssesesessessisesesssssrsssessecs
2.2.4  EfeCtS..iisi s TRU. SRR
2.2.5  CoSt @SHMAES 1ovnvesinieccrrnniecnrisnis st st e
2.3 Teleport PI'O_]eCt ...............................................................................................
23.1 Project descnptlon ............ eeer e s e s bbb e
2.3.2  Concepts of teleport in LNE-UE 1€gions .........oooooeerrsrmenseessnsen.
2.3.3  Recommendations.. ..o e
234 Efects .t PRUROTIRUI
2.3.5  CoSt eStHMAIE it reeeenveeeeaesrseene eerererreenaaraneressereens rrreeerenerans :
2.4 TeletOopiaovrrresrerecrreesrsersinsnees et A b e b s e bbb



Table 1.1
Table 1.2
Table 1.3
Table 1.4

Table 2.1
Table 2.2

Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6

List of Tables

Telephone Densities.......ccoemnniinnnnin et s re s
System Parameters of Present Rural Telecommunications ................
Main Characteristics of MTX for Cellular System.......c.ooveveeiceerennnns
Proposed System Characteristics for Rural '
TeleCOMMUNICALIONS .1vvveiieriniimesicsenmiveresanseies e
Present Status of Telephone Lines in Study FLN (T SO
Existing Operation of Satelhte Telecommunications

i Thailand.........oeim e e eaes

List of Figures

Rural Communications SYStEM ..o
Location of Existing Rural Communications SYSM et
Cellular System SHUCIUTE.......cccnparerrnieinsresrenrinmress e esssseessessesessenssens
System Configuration for Rural Communications Network.............
Example of Expansion Plan........ciniionininicn.
Operation and Maintenance SyStemMl.... i,

Typical Configuration of Base Station ........vcinnicesinieeecnns '

Typical Configuration of Repeater and Terminal Stations................
Example of Frequency AllOCalion ...y S
System Image for Telepoit ...



BAAC

- Abbreviations

Airports Authority of Thailand [MOTC]

Asian Development Bank

Agricultural Extension Department [MOAC] =
Bank for Agriculiure and Agricultural Cooperatives [MOF]
Bangkok Metropolitan Area

Bangkok Metropolitan Reglon

Bureau of the Budget [OPM]

Board of Investment JOPM]

Bank of Thailand

Changwat Administration ()rgamzatlon {MOIT]
Communication Authorlty of Thailand [MOTC]

- Cable Television

International Radio Consultative Committee

Community Development Department [MOIT]
Computerized Local Network Record System

Cooperatives Promotion Department [MOAC]

Coordinating Committee for the Royal Development Pchcts
Demand Assigned Multi Access.

Dairy Farming Promotion Organization of Thailand [MOAC]
Department of Aviation [MOTC]

Department of Highways [MOTC]

Department of Local Administration [MOIT]

Digital Radio Concentrator System ‘
District Rural (or Regional) Development Commiittee
Department of Technical and Economic Cooperation [OPM].
Electricity Generating Authority of Thailand [OPM}

Express Mail Service _

Eastern Seaboard Committce lNESDB]

Expressway and Rapid Transit Authority of Thailand [MOIT]
Express Transportation Organization of Thailand [MOTC]
Forest Industry Organization [MCAC]

Govemment Cold Storage Organization [MOAC]

Industrial Estate Authority of Thailand [MOID]

Industrial Finance Corporation of Thailand

International Operator Direct Connection

Industry Promotion Department [MOID]

Integrated Services Digital Network

Internal Trade Department {[MOC]

International Toll Free Telephone Service

Japan International Cooperation Agency

Joint Public / Private Consultative Committee [BOI]

Local Arca Network

Livestock Development Department [MOAC]

Lower Northeast - Upper East

Land Transport Department [MOTC]

Multiple Access Subscriber System

Ministry of Agriculture and Cooperatives

Marketing Organization [MOIT]

Ministry of Commerce

Ministry of Defence

v



PRDC
PRDCC

PWA
PWD
PWO
QPSK
RBS
RE

RID
SNRDC

SPC

Ministry of Education

Ministry of Finance

Marketing Organization for Farmers [MOAC]
Ministry of Industry

Ministry of Interior

Ministry of Public Health

Ministry of Transport and Communications
Ministry of University Affairs

Mobile Station .
- Minustry of Science, Technology and Environment

Mobile Telephone Exchange

National Environment Board [MSTE]

National Economic and Social Development Board [OPM]
National Economic and Social Development Committee
National Housing Authority [MOIT]

National Rural (or Regional) Development Commitiee
Nippon Telegraph and Telephone Company

Office of Accelerated Rural Development [MOIT]
Office of the Civil Service Commission [OPM]

Overseas Economic Cooperation Fund (Japan)

Office of Prime Minister

Office of Policy and Planning [MOIT]

Provincial Development Committee

Provincial Electricity Authority [MOIT]}

Provincial Regional Development Committee
Provincial Rural (or Regional) Development Coordination Center
Post and Telegraph Department

Provincial Waterworks Authority {MOIT]

Public Works Department [MQIT]

Public Warehouse Qrganization [MOC]

Quadrature Phase Shift Keying :

Radio Base Station

Radio Frequency

Royal Forest Department [MOAC]

Royal Irrigation Department [MOAC]

Office of the Secretary to the National Rural (or Regional)
Development Committee

Store Program Control

State Railway of Thailand [MOTC]

Tourism Authority of Thailand [OPM]}

Town and Country Planning Department [MOIT]

Time Division Multiple Access

‘Telephone Organization of Thailand [MOTC]}

Tambon Rural Development Committee

Transmission Links

United Nations Development. Program

United Nations Industrial Development Organization
United State Agency for Intemational Development
Value Added Network

Very Small Aperture Terminals



Length

2

g

Area

ha
km?2

o

Volume

3,
Hoaon

MCM

Weight

o
lus)
vt hnu

SE€C

=3
T

Money
Us$

i

Abbreviation of Measures

millimeter
meter
kilometer

hectare

square kilometer

lit = litre
cubic meter
million cubic meter

milligram

gram

kilogram

ton = MT = metric ton

second
hour
day
year

U.S. dollar
Baht

vi

°C

‘cap.

md
mil.
no.
pers.
PCU
ppb

kitocalorie

joule

megajoule
horsepower

tons of oil equivalent
kilowatt

megawatt
kilowatt-hour
gigawatt-hour

[T T R O 1S S 1 O 1

percent

degree

minute

degree Celsius

capita

man-day

million

number

person

passenger car unit
- parts per billicn

S U O ¢ | T A 1 O O B

Unit Conversions

1rad

= 0.16 hectare



CHAPTER 1
EXISTING CONDITIONS FOR TELECOMMUNICATIONS

1.1 Present Telecommunication Policies and Institutions
1.1.1 Overview

Telecommunication services in Thailand are provided by two state enterprises: the
Telephone Orgamzatmn of Thailand (TOT) mainly dealing with domestic
communication services, and the Communications Authority of Thailand (CAT) most
providing international commiunication services.

TOT has responsibility to provide domestic telephone and related services. Its
network includes over 200 exchanges, many of which are store program control
(SPC) digital systems, serving more than half a million subscribers nationwide. TOT
also serves the business communities with telebanking services, televideotext and
other advanced services.

CAT provides domestic and international posial and telecommunication services
including postal bankmg, telegraphy, mobile telephone, telex, VHF radio, facsimile
and paging services. It is also responsible for international telephone link via satelite
and submarine cables, and marine radio telegraphy services.

11.2 Related institutions

" The Government involvement in the telecommunications sector is through the
Ministry of Transport and Communications (MOTC) and the Post and Telegraph
Department (PTD) of MOTC.,

MOTC initiates, coordinates, supervises and controls national transport and
communication administrative and development pohcles through nine department
and 12 state entexprises.

PTD controls, regulates and coordinates national postal and telecommunication
administration, plans and policies. It is also responsible for the authorization to
install, possess and operate radio communication stations, both by governmental
agencies and private entitics, as well as the issuance of licenses to operating
personnel.

1.1.3  Policy framework for telecommunications

The Government has formulated development strategy for telecommunication in the
Seventh Five Year Plan, The following constitute the general framework for the
telecommunications development according to the Plan:

(a) Expanding telephone services to satisfy all the requests for services by
the end of the Seventh Plan period;

(b) Increasing the ratio of phone numbers 'to no less than 10 per 100
population by the end of the Seventh Plan;
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(c) Upgrading a quality of domestic and international communications
services to attain international standards; and

(d) Setting up an integrated services digital network (ISDN) utilizing the
digital system to respond to business needs and support enhancement
of the international competitiveness of the Thai economy;

1.2 Telecommunication Services in Thailand
12.1  Services by TOT

TOT seems to have been consistently upgrading its services following the rapid
development of communications technology worldwide. Its services now
encompass the following. '

Public telephone service

TOT 1is responsible for serving the public by installing public telephones ‘in key
locations. Four types of public telephones arc offered: viz. local public telephones
installed indoors, local public telephones installed outdoors, long distance public
telephones installed outdoors, and rural long distance public telephones installed in
remote rural areas where local telephone services are not available.

Public mobile telep hone service on trains

The State Railway of Thailand (SRT), in collaboration with the TOT, initiated on
November 1, 1989 a new service called "Public Mobile Telephones” on trains. The
first phase now is in service in the northern and northeastern routes. This service
includes local and international calls, ' '

Cellular mobile telephone

Since the first provision.of the cellular mobile telephone in July 1986, the number of
subscribers has been increasing rapidly. Although the service area is limited at
present, expansion has been worked out along the main communications routes of
the Country.

DataNet

DataNet is the data transrmmng service between computcrs as an on-line system.
DataNet can transmit both computer data and voice signals at the same time via the
same cable pairs and immediate service is available for DataNet on the user's
application.

Public card phone

A public card telephone enables telephone users who frequently and regularly use
public telephones to do so without carrying a handful of coins or facing difficulties
in exchanging coins. This service is also a solution to the problem of multisized
coins and the prevention of ill-purposed people who steal coins in the telephone
booths as well. The service is available both for domestic and international calls.



Phonelink and pagephone service

The digital display paging system or Phonelink service is a rap1d prompt and most
advanced device, enable to communicate to all areas nationwide where the long
distance te:_lephone is available. These two services, Phonelink and Pagephone, are
conceded to private companies, The Pagephone service had been started after the
service of Phonelink. One can call to pagers through telephone lines. :

Telepoint

Telepoint is a telecommunications services by portable telephone. It is the basic
wireless-telephone technology which communicates by radio signal between base
station and each portable telephone. Telepoint users can however use it only within
a 200-meter radius of the telepoint service symbols generally posted in public areas.

Videot_ex

Videotex enables two-way communications between senders who can select the
required information, such as business service information, product pr1c:es weather
forecast, and educational information.

Toll free call "088" service

This allows users to make long distance calls without having to pay; the charge of
calls is paid by call receivers. The service however is available only in the
metropolitan telecommunication area at a moment.

1.2.2  Services by CAT
CAT provides domestic and international public communications services such as
postal, monetary, telecommunications, and other related businesses as outlined

below.

Postal service

It is the basic service that is the most inexpensive and essential to the public. CAT
intends to expand the service network to cover all towns and villages.

Monetary servige

The service consists of domestic telegraph money order, international telegraph
money order and postcheck services.

Telecommunications service

International telephone service is the primary service offered by CAT. This enables
global communications through the use of satellitc and submarine cable systems.

Executive Telecard International is the latest service, most efficient and cost-effective
for overseas telecommunications. The card meets in particular business people's need
for fast and reliable service and it can be used in more than 30 countries worldwide
in 1993, It's simple to use; the card contains an identity code that is operable on any
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full touch tone telephone. Convenience is afforded with payment made upon issue
of a monthly statement from the card holder’ § bank account,

CAT provides both domestlc and 1nternat10na1 telex service. It is opmated through
the global telex network that makes it efficient and worldwide. The volume of telex -
service tends to decrease due o the expansion of facsimile services.  CAT offers
many types of radio communication service, satellite relay service of television
pictures and facsimile service.

Other supplementary services

CAT also provides the following supplemcntary services:

- Sale of packaging material,

- Sale of air bubble film,

- Postcheck service,

- International EMS pick-up service,

- Telecommunications credit card,

- - Payment services for mtematmnal calls via bank account,

- International toll- free telephone service (ITES), -
- International operator direct connection (IODC) service, and
- Cellular radio communication service.

1.2.3  Distribution of services

Basic statistics on teiephone service are summarized in Table 1.1. Of the total main
telephone stations, 70% are concentrated in. Bangkok. The North region ranks
second with 7.7% share followed by the Northeast and the South.

Telephone density with respect to the number of main telephone stations is by far the
highest in Bangkok and its vicinities with 108 main stations per 1,000 population.
This density is 16 in the East, 12 in the West and the South, 10 in the Central, 9 in the
North and only 4 in the Northeast. The national average is 24 per 1,000 population.

1 2 4  Planned and on-going progects and services

To expand and i 1mpr0ve the existing telecommumcatlon services in the Country, TOT
and CAT as well as PTD have been planning and implementing several projects and
services. More important ones are enumerated below.

101

- Urgent telephone expansion project (1989-1992)

- Common base radio telephone service

- Optical fiber submarine cable project

- Optical fiber cable along rail way plan -

- Rural long distance public telephone project (1992—1996)
- Computerized local netwaork records system (COLONETR)
- DataNet

- Cellnlar 900

- Domestic satellite telecommunication
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CAT

- Expansion project of postal and telegraph service (Phase 6)

- Expansion project of cellutar radio communication area

- Establishment project of SPC II international telephone exchange

-~ Optical fiber submarine cable project (Phase 1)

- Acquisition plan of additional optical fiber submarine cable circuit

- Implementation project of INMARSAT mobile communication system
- Teleport project at Laem Chabang and Map Ta Phut

PiD

- Plan to establish Thailand as the regional center of telecommunication services for
South-East Asia

- Reservation for the orbit of THAISAT satellite -

- Project to survey degrees of needs for channels of satcHite signals in domestic
communications - . _

- Survey project to evaluate the management of post and telegraph  services in
rural Thailand

- Project to establish a radiocommunication training center _

- Project to establish the system of automatic monitoring and radto direction
finding with remote contrel in the Bangkok metrepolis

- Project to measure the strengths of radio and television signals

- Project to set up a data bank of all terrain altitudes in Thailand

- Project to utilize computer in radio frequency management

- Research project to expand the postal network in the rural areas befitting their
economic status : -

- Project to establish the radiocommunication test and standard laboratory

- - Project to survey the needs for postal services of the private business sector in
Bangkok : :

- Project to develop the working efficiency of monitoring officers of the Post and

Telegraph Department

13 Telecommunication Services in LNE-UE Regions

Present telecommunications network in the Study Area are provided and operated
by TOT and CAT. The regions are covered by (wo systems: rural tele-
communications system for point to multipoint and cellular system for mobile. These
are summarized below.

_ 1.3,1 ‘Rural telecommunications system

This system can provide long distance public telephone service to remote tambons.
The rural telecommunications project (Phase 1) has been completed in 1992 and it
could provide services to the 1,813 tambons out of total about 6,000 tambons in
Thailand. Each tambon has an average of three telephone lines: one will be the rural
long distance telephone kiosk instalied in a building while the remaining two will be
rural long distance public telephone booths installed in public place or in
governmental offices. Incoming and outgoing calls can be made within the amphoe,
‘the province or to other provinces nationwide. - :

As shown in Figure 1.1, this rural communications system consists of subscribers,
base station (collection point), local exchanges and transmission lines between
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subscribers, base stations and local exchanges. The system can provide maximum 15
time slots for digital transmission, enabling the system to accommodate as many as
256 subscribers. The system parameters and the location of the system in the Study
Area are shown in Table 1.2 and Figure 1.2 respectlveiy

1.3.2 Cellular system

Cellular system is a mobile telephone system that can be installed in automobiles,
boats and everywhere. The system efficiently allows local and trunk telephone calls,
both domestic and international.. TOT and CAT have provided the service based on
their own targets. Nakhon Ratchasima, Prachin Buri, Ubon Ratchathani, Buri Ram,
Si Sa Ket and Mukdahan are the present and planned service regions in the Study
Area provided by TOT and CAT. The system consists of four equipment: mobile
telephone exchange (MTX), radio base station (RBS), transmission links (TS) and
mobile station (MS). Each subscriber on MS is connected with MTX by radio link,
and can- be accessed to any desired parties through local exchange, transmit
exchange or international exchange. The sysiem structure is shown in Figure 1.3
with the main characteristics of MTX on Table 1.3. _

1.3.3 . Service distribution

Service coverage and level in the Study Area is below average as illustrated in Table
1.1. The average telephone density in the Study Area with Tespect to the number of
main telephone stations is 4.8 per 1, 000 population. This is lower than the average
density in any region of the Country except the Northeast.” The density varies within
the Study Area: 10 in Nakhon Nayok, ¢ in Nakhon Ratchasima, 6 in Prachin Buri, 4
in Ubon Ratchathani, 3 in Buri Ram, Surin, Mukdahan and Yasothon and 2 in Si Sa
Ket.

1.4 Issues and Constraints in Telecommunications

Main issues and constraints in telecommunications are discussed here., The
discussion refers to the telecommunication system and services in Thailand as a
whole rather than to those in the Study Area.

141  Outdated rules and regulations on communications -

Laws, rules and regulations for telecommunications services do not keep up to date
and these are not consistent with modem communications technology. These also
limit private sectors to join the public sector for a wider and flexible
telecommunications services. Moreover these laws and rules do not effectively
govern the operation of public agencies for clarity to increase operational efficiency
and for doing away with duplication of investment in the provision of services. .

1.4.2  Operational inefficiency

Development plans for- telecommumcatxons seem to lack in harmony between public
authorities due to an absence of a higher regulatory body for telecommunications
services comprising representatives from the public and private sectors to formulate
policies covering various aspects of communications including determination of
pricing of services to ensure fairness to suppliers and users as well as coordination of
work programs and control of service fees in telecommunications.
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143  Lack of flexibility on radio frequency management

Present radio frequency management is not always able to control and supervise
application of radio frequencies for use in communications services as necessary, and
to institute regulations for use of radio frequencies to ensure maximum efficiency. It
should enable to control ad hoc communication networks and permit expansion
only in important cases. The main network should be utilized to the full first to avoid
duplication of investment and wasteful use of valuable resources of frequencies.

1.44 - Shortage of personnel in telecommunications

In spite of large demand of engineers and technicians for telecommunications,
education and training institutes for the field are not able to meet the requirements in
number and quality. Continuous development of human resources should serve the
upgrading of overall telecommunications services. '

14.5 Flowing out of educated people from provinces

The present rapid development of telecommunications technology requires skilled
people and well-educated personnel of the engineering for not only operation and
maintenance but also planning, design and development of telecommunications.
These people tend to flow into Bangkok to get a better chance of higher incomes to
make rural areas less benefited from the modern telecommunications technology.

1.4.6 Limitation of consiruction capacity

In order to satisfy a target by NESDB to improve the telephone density to 10 per 100
people by the end of Seventh Five Year Plan, six million lines will be totally
necessary, which is far beyond the present capacity of line construction.

1.5  Priority and Options for Telecommunication Development
in LNE-UE Regions

1.5.1  Priority for telecommunication development

Various telecommunication services in Thailand are heavily concentrated in
Bangkok, while many tambons are still deprived of telephones. This is a result of
biased investments in the past. Two factors point to the rectification of the situation.

First, the Government policy is to vitalize rural areas by encouraging investments by
the private sector. Telephone lines to the farthest peripheries would be effective to
encourage various private sector activities.

Second, the development status of Thai economy itself calls for increasing attention
to rural areas in telecommunication development. For example, as many people are
out migrating from rural areas into Bangkok and other major cities, call to/from other
family members would become essential not only for family ties but also for social
stability. Also for further socio-economic development of the Kingdom as a whole,
the provision of various information related to markets, business opportunities and
social services through both institutional and private channels would be a
prerequisite.



These two factors have direct relevance 1o the Study Area, which are predominantly
rural. Thus the priority of planning telecommunications for regional development in
the Study Area wouid be accmded to the expansmn of telephone mtwo;ks to evcry
tambon, :

Another impmtant aspect for telecommuniCatiOns in the Study Area is to establish
international telecommunication links between major cities in the regions and
Indochina for further promotion of border trade and distribution. ~ It would allow
domestic business users to communicate effectively with their foreign par tners/clients
without having to be connected through the long distance telephone exchange in
Bangkok. Plans need to be drawn up to build an international transit switching
center complete with a linking network so as to satisfy the demand of local business
and industries by providing efficient international telephone, data communications
and other supplementary up-to-date services in the ISDN.

1.5.2  Options for telecommunication development

Expansion of existing rural telecommumcatmm network would be a 1eahsnc option
to meet the increasing demand in rural arcas urgently. - An alternative would be to
use a satellite to be launched as THAISAT in the latter part of 1993. These options
need to be examined in the light of the pnorlty described above.

Expanswn of existing netw ork

TOT has formulaied a rural telecommunications project (Phase II) for completion in
1996. This project would contribute much to improving the present shortage of
telephone lines. The general idea for expansion is to install a repeater station near
the existing TOT's local exchange stations in provinces to exténd the network to
terminals and repeaters in a cellular-type configuration as shown in Figure 1.4.

Additional specifications are proposed here as characteristics outlined in Table 1.4.
These characteristics are thought in consideration of economy through the use of
time-division-multiple access (TDMA) method, maximum available number of
subscribers by the use of demand assigned multi access (DAMA), wider service
coverage by use of cellular configurations and higher spectral efficiency required for
an cfficient RF frequency assignment and lower interference susceptibility utilizing
quadrature phase shift keying (QPSK) modulation. In addition to the ordinary
telephone services, the new system should have the capabilities of coin telephone,
telex service and data transmission service based on ISDN applications,

Utilization of satellite

THAISAT will much contribute to sweeping away the blind sp.ot's of non- telephone
tambons by allowing to install very small aperture terminals (VSAT) in provinces from
which the telephone lines could be expanded to any necessary places to fulfill the
demands.. This system will accept communication links for voice, data, telex and
other applications, and will have no gcographlcai limitation.

1.5.3  Other possible features |

For the development of the Study Area to the year 2010, other more advanced
telecommunication systems are envisioned. The international telecommunication
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links with Indochina may lead to the establishment of a "teleport” as a base for
information exchanges.

A concept of "teletopia” may also become relevant as a center for comprehensive
telecommunication services and information exchange encompassing a wide range of
areas. The following may be included:

- Agricultural information system,

- Rainfall & water level telemetering system,
- Medical treatment information system,

- Telemeter VAN system, and

- Tourism information system.

- Other systems

1-9






CHAPTER 2
DEVELOPMENT PLANS FOR TELECOMMUNICATIONS

2.1 Telecommunications Development Plan
211 OQutline

Two majm topics are discussed for the development of telecommunications, which
are to increase the telephone lines in tambons for a basic commumcanon for
inhabitants and to establish an informational base, so called "teleport”, for the
promotion of industrial activities. These development will be carried out by three
steps: action-oriented development, medium-term development and regional
development master plan for the year 2010.

In action-oriented development plan, multiple access subscriber system (MASS) by
digital radio is proposed overlapping on existing digital radio concentrator system
(DRCS) to efficiently increase the number of telephone line in tambons. This plan
will be proceeded as tural public long distance telephone project by TOT with
completion year in 1996. In this report the said subscriber system is emphasized for
applying to the pYOJCCt with technical and economical reasons.

In medium-term development plan, further increase the number of subscribers and
establishing of a gateway are focused on. In this stage targeted in the end of 2001,
telephone lines will be expanded into villages. And a gateway of
telecommunications could be installed.

In regional development master plan for the year 2010, establishment of international
telecommunications lines for border trade is an highlight with more convenient way
to talk and cheaper cost. Another issue is telecommunications services of
informations, monitoring and control. These are summarized as a teleport.

2.1.2  Strategy for telecommunication development
0] Strategy for expansien of rural public long distance telephone network.

In view of the special conditions in which the new and proposed systems will have
to be specified, installed and operated in the developing areas, and especially the
need to provide circuits at minimum cost, the following points must be bom in mind:

- The need for selecting the most advantageous basic solution and for the most
careful planning of circuit paths so that establishment costs are reduced to a

- The need to reduce to minimum the cost of establishing the infrastructure required
to receive the equipment. This infrastructure includes, in particular, access roads,
buildings to house the equipment, accommodation for power supplies, and
antenna supports.

- The need to specify equipment for these circuits, the capacity of which is in strict
accordance with requirements. In particular, efforts should be made to avoid an
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unnecessarily large margin for circuit capacity unless the necessity for such a
margin is immediately evident.

- The need for equipment which is easy to maintain so that this work méy be done
by semi-skilled staff.

- In some cases, the equipment will _epé_r'ate far from any_éxisting power sources. - It
should therefore have low consumption so that the necessary power supply
installation, as well as its maintenance and replenishment, may be as simple as
possible.

In addition to the above, there presently exist a d}gital radm concentrator systems in
the Study Area which have been installed during 1986 to 1991, Although these
systems cover less than 30 percent of tambons, each tambon has average 3 telephone
lines that are still quite small. Existing radio concentrator systems provide multiple
access to subscribers by the use of multiple times slots. The number of time slots is
15, which makes maximum subscriber lines of 256 per one systemn. The number of
subscriber lines per system should be larger.

TOT has launched the rural public long distance telephone prOJect in the year 1992
to 1996 by the total budget of 9,000 million baht of which 3,830 million baht is in
foreign currency and 5,170 million baht is in local currency. Although less clear is
which system will TOT adopt for the project, large numbcr of time slots system would
be recommended.

For this progect TOT put more emphasis on the benefit of national cconomic, social
development and safety than a direct profit returns to TOT. Therefore, the private
enterprises’ access: to foreign loans/grants under official . developmcnt assistance
should be improved in line with the national policy framed in the Seventh Five Year
Development Plan (1992 - 1997) for further promoting the project.

It will be evaluated for TOT to decide that Nippon Telegraph and Telephone
company (NTT) can invest their capital in TOT for telephone development in rural
areas. This kind of joint efforts should be highly promoted for not only a meaning of
rural development but technology transfer.

Possibility study for TOT privatization may start from 1993, The pnvanzatlon will be
inevitable due to the need for greater flexibility to deal with rapid growth in ‘demand,
changes in technology and need for modern management over the coming decade.
Also the privatization of TOT will be necessary because the organization will soon
have to operate in a highly competitive business. The time of privatization, however,
should be thoughtful on balancing the total profit, in particular rural areas will take
time to produce profit by telephone businesses.

As mentioned above, the 600,000 lines in whole Thailand are part of the TOT's
Seventh Implementation Plan in line with NESDB's Seventh Five Year Plan , under
which by the end of 1996 there will be six million telephone lines in use in Thailand,
which represents 10 telephones per 100 people. There would be three ways to cross
the hurdle, which are handle by TOT itself, under a joint venture with private sectors
or by international bidding.

Actual situation of present telephones was observed in a tambon named Tanonpo
located at about 45 km northeast from Nakhon Ratchashima center. Two public
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telephones were installed in a shop run by a chief of the tambon. One coin
telephone colored red purchased by the shop is for only local call. People insert 5
baht coin and can speak 5 minutes in local area. The time is counted by the chief of
tambon and additional coins are collected if the time is over 5 minutes. Another
telephotie set is office type telephone provided by TOT which is for long distance
call. The chief counts the time of call and the speaker is laid following charge
depending on hours. -

Hours *Charge (Bahts/minute)
7AM to 6PM 12
6PM to 10 PM o

10PM 10 7 AM 4
- *In case of calls to Bangkok

Received call to those telephones is subject to keep messages and the chief sends
these messages to right person without delay. Nearer residents are announced by a
loud speaker on the roof top of the shop.

Average number of the call is 6 times for local call and 7 times for long distance call
per day. Revenue by calls is approximate total 3,000 Bahts per month.

Analysis can be made with present status of telephone lines listed in Table 2.1.
Population in observed tambon is 3,500, while installed telephone lines are two. In
spite of this fairly low density of telephone the number of calls is not always high.
The reasons will be the telephone charge, inconvenience and lack of knowledge
_ about telephone by users. :

Telephone charge that is minimum 5 Baht for local call will be high comparing with
“users'income. Most people in tambon may hesitate to pay 5 baht for a telephone call.
The locality where there are telephone sets will be inconvenient for the people living
far from them. And most people will not know about the telephone, what can do by
telephones,

While according to Table 2.1, 17,591 people are listed in the waiting list of telephone.
Most of them will be people living outside of tambons. It will not be expected rapid
increasing demand of telephone in tambons due to said reasons. To remove these
constraints, increase of the telephone number in tambons might be essential coupled
with education about the telephone.

(2) | Strétegy for establishment of teleport as informational gateway

Apart from rural public long distance telephone network, another aspect should be
considered as enhancement of the telecommunications network for the development
of the industries, with facilities for informational gateway which can play a role of
informations base between outside of the area and also with functions for store,
processing and transmission of informations in the area. This port of informations, so
called "teleport”, should be established in some industrial zone in the Study Area.

To accomplish those concept, introduction of integrated services digital network
(ISDN) is essential, which will make it possible to provide all the advanced
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telecommunication services such as teleconference, high speed d1g1tal transm1s310n :
packet exchange, 1mage commumcanon and high reliable commumcations '

Commumcatmns utilizing satellite will be for this purpose Because there exist
present satelhte telecommunications netwoxk as shown in Table 2. 2 :

The reasons to install a teleport as a ‘-;trategy of regional development in the Study
Area are because there expect some impact surmmarized below,

Impact of information and _communications aspect in teleport area

M

(2}

&)

(4

Reduction of telecommunications cost between outside of the area

By the installation of gateway facilities such as microwave transmission,
telecommunications cost in the area can be reduced.

Supply of integrated communications services

.By the installation of ‘the high-speed and l.ar;ge capécity transmission

network, real time transmission of high vision pictures and high-speed
transmission between local area network (LLAN) Wthh are requesied by the
business firms, can be provided with lower cost.

Providing with reliable éommunicatibns services

Dual network by teleport can reduce risks of shut down and-a back up in

emergency. These are a merit for the firms which largely consume

informations.
Supply of effective urban control
Monitoring of water supply, electric and gas are the examples. Security

functions can be: also added. Vehicles flow and road conditions can be
monitored and controlled to prevent from traffic jams.

Impact of information and communications aspect outside teleport area

M

2)

Shortening of differences of communications distance

Access between teleports can lower telecommunication cost by which make
the differences of communications distance shorten.

Functioning as communications node for large areas
Telecommunications infrastructure modernized in teleport area could

support economic activities in the large areas spread outside of the teleport
center.
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3

Functioning as a showcase of communications facilities

Facilities of satellite carth station, optical fiber LAN and intelligent building
are gathered in the teleoport area, which may be some tcst case for the
introduction of new communications systems.

Impact for aspect of urban development in teleport area

(H

(2)

(3)

Integration of urban type high-tech firms

- Teleport area is a place which can obtain managing source of informations

for firms that are financial institutions, insurance companies, software
businesses and think tanks. By these environment of teleport it may be
expected to be able to gather these businesses.

Reinforcement of informations integration

The synergistic effect by integration of informations can be expected by
which will be form a "place" contained originality as informational base.

Coming off urban space as high amenity
Teleport aims at not ohly- providing with excellent informations and

communications atmosphere but also providing residents and workers in it
with comfortable urban life and urban space.

Impact for aspect of urban development outside teleport area

)

2

©)

2.1.3

Effect of creation for employment

New employment will be expected by new installation of the businesses.
Enlargement of regional economy

As the result of the effect of creation for employment and also of the
business activities, enlargement of personal income and tax revenue, and

increase the consumption will be expected.

Multipolarization

- There will be an effect to prevent business activities from gathering in

Bangkok. :

Development targets

Based on the measures for telecommunications, targets could be describpd divided
into three phases namely 1) action - oriented development stage, 2) medium - term
development stage and 3) regional development master plan stage.
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Targets in action - oriented development stage

() . Toinstall t'elephone lines in every tambons

‘This will be carried out by TOT's rural public long dlstance telephone project
from 1992 to 1996.

(2) To establish mobile telcphone syétems in all nine provinees _
The activities in the provincial areas will not be able to discuss without
mobile telephones. This so called cellular mobile radio system will be
expanded by the private sectors under the authority of both TOT and CAT.
3 Upgrading a quality of telephone services

Following figure is a quality of service data average per month. It is a
completed call attempts as percentage of total calls dialled by subscriber year

by year.

Year 1986 1987 1988 . . 1989 1990
- Meiro. Tel. Area 22.40 29.56 46.90 46.69 47.63
- Prov:. Tel. Area 55.37

60.89 58.37 54.37 54.55

In 1990 almost one time out of two calls, it is unsuccessful call due to
congestion, called number busy, no answer from called number, faults from
subscribers, technical faults and others.

Some recommendations are briefly made in the plan.

Targets in r_nedium~te1m development stage (for the vear 2001)

§)) To install telephone lines in every villages

Proposed sysiem in action-oriented development stage could give
suggestions for the further expansion of telephone lines to every villages.

2 To establish a gateway in Ubon Ratchathani
Gateway is a satellite earth station which transmits signal to the satellite and
receives it from the satellite. The station will be able to provide sufficient

informations for economic activities in the Study Area.

Targets in regional development master plan stage (for the year 2010)

(D To establish teleport center in- Ubon Ratchathani
Teleport is also a infrastructure like road, park and water resources. It can

play a role to revitalize economic activities and to keep comfortable urban
life. Discussions may be made about the location for the teleport whether in
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Nakhon Ratchasima or Ubon Ratchathani. In this report the latter is
proposed, because the former will be close to Bangkok.

(2) To build telecommunications links between the boundary

These links are for border trade between the following sections.

In Thailand - Foreign
Mukdahan. : - - Savannakhet (Laos)
Chong Chom (Surin) . - Northern part (Cambodia)
Phibun - Mangsuhan and Chog Mek (Ubon) - Pakse (Laos) :

i

Aranyaprathet (Prachin Buri) Phnom Penh (Cambodia)

(3) To start variety of telecommunications services
These services will include following systems:

- Agricultural information system,

- Rainfall and water level telemetering system,
- Medical treatment information system,

- Telemeter VAN system,

- Tourism information system, and

- Others _

2.1.4 = Measures for telecommunications

Every tambons have telephone lines, which is the first step for the development at all
events.  Second step comes as expansion of the lines and enhancement of the
telephone service quality. Last step could be described as establishment of an
integrated services telecommunications network.

In this section each plan is made by stage so as to be pictured more concrete.

Action - oriented development plan
(1) | General

Muttiple access subscriber system by digital radio should be applied for overlapping
on existing network in rural areas. Among the point-to multipoint rural
communications systems available at present, the system to be provide more time
slots for digital transmission should be applied for rural telecommunications. The
system should also allow for ISDN applications.

¢) System Configuration

Shown in Figure 1.4 the multiple access subscriber system can be established from
the local exchanges located in the major provinces. A base station will be instalied
within 40 km from the local exchange which is connected to concentrator in the
base station. The base station is linked to terminals directly or through
repeater/repeaters. The repeater may be increased up to 11 from a base station with
the maximum number of subscribers of 1024 per system. The system can provide
those people who can not be reached by conventional wire with telephone services,
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this is often due to harsh terrain conditions or the difficulty of maintaining these
lines. And subscribers distributed in various patteins such as linear, clusters,

homogencous can be covered by locating the terminals and repeaters in a cellular-
type configuration. An example is shown in Figure 2.1, In case that a base station
would be located in Nakhon Ratchasima and Ubon Ratchathani. From thesc two
base stations, repeater stations and terminals can be expanded to the outside
covering unserviced areas for the telephone lines. These two systems on Nakhon
Ratchasima and Ubon Ratchathani will be able to contain. maximum 2,048
subscribers. Since the multiple access subscriber system can be freely expanded up
to meet the demand, it could be said that the system will be quite convenient and
econemical way to apply in the Study Area. The ouiline pexformancc for the system
will be as follows,

Service area :  Typical 600 km radius
Hop distance :  Typical 20 to 40 km
Transmission capacity ;4 Mbit/sec
Number of subscriber :  Up to 1024 per system .
‘Radio frequencies : 1.5GHz band , 2.4GHz band and 2.6GHz
band - o
3 Operation and Maintenance

More important considering factor for development planning in the Study area will
be operation and maintenance after installation. Telephone system in the study area
can be characterized of its low subscriber density, large service coverage, economical
restrictions, rough terrain in some areas, lack of qualified technical personnels and
small knowledge about the use of telephone set in village people. Moreover limited
maintenance staffs of TOT makes it rather difficult to keep normal conditions of
public telephone sets. These situations will lead to introduce of centralized operation
and maintenance. Figure 2.2 is an image of centralized operation and maintenance
which enable at base stations to monitor the operating status in the system. A visual
display unit in base station will be able to indicate operating status of repeater and
terminal stations, locked-out or blocked status of subscriber circuits, and traffic
statistics etc. This centralized operation and maintenance system should be
introduced by which man-power requirement will be ideally a maintenance engineer
and a maintenance technician with a visual display unit and a maintenance vehicle in
typical 600 km radius service area containing total 1024 subscribers.

“) Frequency Allocation

1.5 GHz band is applied for the existing radio concentrator system for rural
subscribers. To overlap new system on the present system, ordinary frequency
allocation will not cause any interferences in this development stage, because there
will be some spare for new frequency invasion yet. Although proposed system will
have capabilities for applying other frequency band of 2.4 GHz and 2.6 GHz, the
possibility for using these upper frequencies will be a matter of radio regulatory
policy in Thailand, _

(5) Configuration of Each Station
Three kinds of stations which are base station, repeater station and terminal station

will be required to install for estabhshmg a proposed new rural telecommunications
system.



Base stations will be installed in the existing local exchange telephone stations of
TOT in some major provinces. The main equipment will be able to mount on a
standard 19 inch rack, which will not occupy encugh spaces in the equipment room.
In the same room or another control room, a visual display unit will also installed for
operation and maintenance purposes. An antenna will be mounted on the existing
antenna tower and connected to the local exchange through radio equipment and
voice distribution frame. As power source for the rural telephone equipment, existing
DC-48V will be utilized.

Repeater stations will be constructed at the suitable places with a house to amplify
the weakened signals. The equipment will consist of subscriber unit and repeater
unit. Since some repeater station will not have commercial power, alternative source
of solar power may be installed at the repeater station.

Terminal station 'w_ill be installed next to the house of tambon chief so that he can
manage the telephone. Or it may be installed more suitable places to connect the
public telephone sets. : -

These configuration are summarized in Figure 2.3t0 2.4,
(6)  Mobile telephone

Three types of mobile telephone . "cellular" has been opened depending on
frequencies. These are cellular 470 and 900 opened by TOT, and cellular 800
operated by CAT.

TOT set for the guidelines for the development of cellular 470 MHz mobile telephone
emphasizing a study of the structural network of this system to come up with basic
design to conform with the master network and to formulate a project to meet the
demand, The work plan of the project is divided into two phases. In the initial stage,
service will be provided in metropolitan arca and the Eastern seaboard area, then to
be expanded to Nakhon Pathom, Rajburi, Petchaburi, Chanthaburi, Trad and
Supanbure provinces. In the second stage, most provinces of the country will by
covered by the mobile telephone network. Nakhon Nayok, Nakhon Ratchasima,
Buriram, Si Sa Ket and Mukdahan are provinces being included in the second stage.

Advance Infor Service Co., Ltd. has been granted a concession to provide mobile
telephone service, cellular 900, for the period of 20 years from TOT and this service
was opened in 1990. This company has plans for expansion of mobile telephone
network including the installation of the radio base stations from December 1992 to
February 1993. The company had been hurriedly installing and opening services in
areas such as Mae Sod, Mae Sai, Sri Chiang Mai, Ban Pai, Chumpae, Ban Pong and
Mahachai-Muang Mai. The rush installation plan would see base stations installed in
provinces such as Yala, Pattani, Narathiwat, Satun, Chai Nat, Mae Hong Son, Chai
Nat, Mae Hong Son, Chaiyaphum, Maha Sarakham and Nakhon Panom. New base
stations would also be installed in Bangkok and its surrounding provinces. The
stations would be installed between exsisting stations to support the increasing
numbers of subscribers at Taling Chan, Victory Monument, Bang Mod, Bang Kruai,
Ram Indra, Tungsigun, Rama VI Bridge and the Krung Thai Bank head office. The
‘Cellular 900 system has about 170 radio base stations in the end of 1992, including
67 in Bangkok, 103 in the provinces and six mobile telephone exchanges, one of
which serves Bangkok and one in each region of Thailand. Under the expansion
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plan, there will be two more mobile telephone exchangers in Bangkok and 40 more
radio base stations. The company had also increased the number of channels
provided by the 40 original radio base stations. Once the rush plan.was completed,
the company would continue with its fifth phase installation plan, under which it
would invest more than 2,000 million baht to serve 215,000 subscribers in 1993.

Cellular 800 radio communication service managed by CAT has been expanded from
the Bangkok metropolitan area to the surrounding provinces and other big cities in
order to support growth of business, industry, agriculture and tourism.

These mbbile telephone system should be proposed in the local area so as to solve a
problem the scarcity of ordinary telephones, especially in areas where telephone
service has not reached. _

One of the advanced technical reasons to-recommend is that the system has unlimited
potential for expansion as it can be connected to the main exchanges.

It is recommended for all nine provinces in the Study Area to be involved in the
cellular network. And outdated itelecommunications act must be modified in
accordance with newly technology for telecommunications.

(7 Quality upgrading

i 4
Considerations for upgrading of telecommunications quality reach to three ideas:
systematic preventive maintenance, monitoring system, and quick corrective
maintenance.
- Systematic pieventlve mamtenance
Telecommunications centers which equip telephone exchangers should be scattered
and these centers should have back-up tunctmns And main transmission routes
have to be also doubled. . :
Each unit and part in equipment shall be changed before their life time,

Training for maintenance staffs is other important matter for keeping equipment good
conditions.

- Monitoring system

Present conditions on transmission lines and exchanges have to be always momtored
so that any fauits can be detected before occurring serious damages.

- Quick corrective maintenance
Back up system should be equipped to be qu'ickly changed over the stand-by units.

Repair shops which are prepared for any kinds of spare parts can be worked for
shortening the time to repair.
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Medium - term development plan (for the year 2001)

(H General

Two activities are included in this plan. One is to expand the number of subscribers
into villages, and another is to establish an informational gateway.

It can be done for the proposed system to increase the number of subscribers by
adding more lines or overlapping new systems among the existing systems. It has to
be emphasized that more important thing will arise among frequency assignment in
case that more subscribers are applied in a system. In this section, therefore, a
frequency plan is described based on international radio consultative committee’s
(CCIR) report for avoiding unnecessary interferences.

A satellite gateway, meanwhile, will be established by CAT at Ubon Ratchathani in
1998, which will be a nucleus for teleport installed in master plan stage. Some
necessary functions for the gateway are proposed with necessities of the gateway.

2 Frequency plan for rural telecommunication system

For the proposed system to be capable of serving extended geographical areas with
- plural number of systems an orderly plan of frequency re-use needs to be established.

- This section describes such a plan that uses 11 frequency pairs at 1.5 GHz which
achieves an acceptable balance between spectrum efficiency, system performance
and equipment complexity.

Although proposed system will have capabilities to be operated by frequency bands
of 1.5 to 2.6 GHz, only 1.5 GHz is an approved frequency band by the radio
regulatory authority in Thailand. The maximum utilization of the frequency will be
one of the most important item for the planning of the expansion of rural
telecommunication network.

Co-channel interference in the system results from propagation from other ceils on
the same frequency. The co-channel cell spacing can only be increased if the number
of radio frequency (RF) channels used is increased. An example gives cell plans for
11 frequency pairs and it has a large "re-use distance”. In addition, for a given cell
plan to co-channel interference especially when anomalous propagation occurs, is
affected by the operating frequency, mast height and directivity of the antennas.

Adjacent-channel interference in the system depends on the choice of channel
separation and filter discrimination consisted with maximizing the number of
channels.

Significant interference problems may arise at repeater stations owing to the
coexistence of two transceivers. The magnitude of the interference will be
particularly affected by the coupling between omnidirectional and directional
antennas.. Special precautions could be taken to minimize this problem, such as using
appropriate antenna configurations, special antennas, etc.

Generally to reduce the required discrimination, some repeating directions need to be

forbidden and some frequencies that are transmitted by the base transceivers are
reversed in direction with respect to the other frequencies. A plan on Figure 2.5
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however does not have forbidden directions because of the greater number of
frequencies available.

3 Installation of satellite gateway

CAT has a plan to establish a satellite gateway in the Study Area in 1998 which will
be third gateway followed by existing Sri-Racha gateway and planned Nonthaburi
gateway. The satellite gateway in the Study Area will be highly expected to have
functions as a part of a teleport which will be installed in the next stage of regional
development master plan. .

The planned satellite gateway by'.CAT will eqmpped three parabolic antennas which
are a 21m and 30m of diameter. The gateway should be expected as an informational
gatc in the Study Area.

Regional development master plan (for the year 2010)

Major topic on the master plan are establishment of a teiepdrt' and of direct
international communications links for promoting the border trade. Another
highlight is teletopia. .

ey Establishment of teleport

This is intended to support economic activities in the area for users will be able to
communicate effectively with foreign countries without having to be. connected
through the long-distance telephone exchange in Bangkok. Plans are drawn up to
build the international transit switching center with an initial capacity of 3, 000
international circuits, complete with a linking network, which will satisfy the
demands of business and industry by providing efficient international telephone,
international data communications and other supplementary up-to-date services in
integrated services digital network (ISDN) system.

Figure 2.6 presents an image of teleport.
(2) Establishment of communications lmk for border trade :

Based on the sector report on trade and distribution, three sections are considered for
new links for border trade described before, namely Mukdahan, Chong Chom
Phibun-Managsahan & Chong Mec, and Aranyaprathet. Opposite side for the link
crossing a border are Savannakhet (L.aos), Northern part of Cambodia, Pakse (Laos)
and Phnom Penh (Cambodia) respectively. These sections have not been installed
telecommunications lines yet.

Considering the distances of each section it will technically have no difficuities for
install new lines. Matters will arise among negotiations between two countries. In
some sections except above, telecommunication lines has been already installed
partially, which are results of insurmountable effort by telephone and communication
authorities of Thailand. This effort had to be continued to establish said links for
further promoting of the border trade.

2-12



(3 Start of teletopia

Teletopia is a compound word of telecommunication and utopia. A concept of
teletopia is to provide inhabitants and a local society with various useful services
through established telecommunications lines. Following services will be born as
examples. :

~ - Agricultural information system

This system.will provide farmers with useful informations such as agricultural
products prices on market, diagnostic results of farm soil and changing weather
conditions. These informations may be sent to farmers by facsimiles or visual display
units through telephone lines, Each controlled unit will be in tambons or amphoes,
which can make more effective agricultural management than smaller individual
syndicate for agriculture,

- Rainfall & water level telemetermg system

ThlS system 1s for momtormg and control of water treatment, to qulckly 1espond a
changing of water flow and water level of the reservoir, such cases of scattered rain
or heavy dry season. In the Study Area drying will be more serious than the flood.
Total water management in wider area therefore should be introduced for preventing
inhabitants from suffering of extreme lack of water and otherwise flood. The system
can be established by using public telephene network with additional transmission
hnks measuring equipment and supervwory control facxhtles :

- Medical treatment information system

The level of medical treatment in provinces tends to lower than the big cities like
Bangkok. ISDN network will help shortening the differences. Medical staffs in Jocal
area can ask staffs in central region to support diagnoses, treatment and
pharmaceutical data etc. Integrated digital line can make possible to send and
receive various informations by distinct picture with high speed.

- Telemeter VAN system

This system represents services of automatic monitoring. The telecommunications
network can be applied to the effective management of such diverse as disaster
prevention, emergency information control, and environmental monitoring and so on.
- Tourism information system

Several sightseeing spots are pointed by tourism sector report. These places could be
equipped tourism information peripherals which provide tourists with the best menu
for them in response to their requests. The system will be a significant infrastructure
for tourism.

- ~Other systems

Enwronmental monitoring, cxty water supply monitoring and control system are
considered.
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2.2  Rural Telecommunications Project

TOT's rural public long distance telephone project,; 1992 to 1996, is strongly related
to the development in the Study Area.  According to the project, its target is to
expand rural public long distance telephone service to 4,500 places covering about
3,500 tambons currently still inaccessible by telephone service, other important
places like tourist spots, and adopt 1,000 spots on the main highways. Scope of the
project is that all 4,500 sites of aforementioned target will be averagely provided
with 5 telephone line each and involved with purchase of about 4,500 plots of land
on which building will be constructed and cquipment. and reserved battery will be
installed. Also purchase and installation of transmission .

2.2.1  Project descr lptum |

Rural telecommumcatlons pr()ject in LNE-UE regions has an clear objectlve Wthh all
tambons can be received by telephone services. And this objective should not be
different from the objective of telephone services for all rural areas in whole country
as its natur¢ of telephone network. This means only LNE-UE should not be
particularly considered about rural telecommunications but other regions should be
- planned as same as LNE-UE regions. Our plan is therefore in line with TOT's rural
publee long distance telephone pro;ect from 1992 to 1996.

Concermng method of 1mplementat10n rural telecommumcatlons prOJect in LNE-UE
regions.will be carried out as TOT's rural public long distance telephone project 1992
to 1996 by means of turnkey basis to be financed partly by TOT's fund and partly
loan with particular working units holding respon31b1ht1e3 for management and
implemeniation.

Our scope of the project is to install telephone lines:in every tambons in LNE-UE
regions, which should be included in TOT's rural public long distance pro_]eet
involved in the followmg 1mplementat10n in whole nation.

- Purchase of about 4,500 plots of land on which buildi.ngs will be
constructed and equipment and reserved battery will be installed.

- Purchase and installation of transmission equipment linking rural public
long distance telephone at 4,500 sites and using of other available
trasmission circuits such as satellite circuits in transmissiion.

- Purchase and installation of about 20,000 public teleplhones.

- Purchase and installatien of 4,500 telephones with private meers.

- Purchase and mstallatlon of 20,000 pubhc telephone booths and
electrification. _ _

- Purchase batteries for reserve and equipment for use at 4,500 sites.
Forecasted expenses for TOT rural public long distance project in 1992 to 1996 will

be approximately 9,000 million Baht summarized below. The costs for installation of
rural telecommunications network in every tambons should be included in it.



Iiems Total Foreign currency Local currency

Land, buildings 2,250 - 2,250
& constructions _

Equipment 5,900 3,500 2,400
Management | 70 - 70
& implementation

Reserved budget 780 330 450
Total 9,000 3,830 5,170

2.2.2 Concepts of rural telecommunications in LNE-UE regions
The objeétives for regional development of the Study Area are:

D To increase income levels of local people to narrow gaps with the national
average income by creating employment opportunities in manufacturing and
services sectors, increase agricultural production especially during the dry
season through crop diversification and livestock improvement, and
promoting inter-linkage between these sectors;

2) To enhance the quality of land and water environment for environmentally
sound and sustainable development in order to support higher levels of
primary production, to .add to tourism value for both domestic and foreign
tourists, and to promote physical and moral sanitation of local people; and

3) To promote people's participation in regional development for socially viable
development through project planning and implementation incorporating
socio-cultural value of local people, organization of rural people and
utilization of indigenous systems to encourage self-help efforts for
production, marketing and basic services.

Considering these objectives, rural telecommunications network should function as
integrated informational service to promote inter-linkages between manufacturing
and services sectors, and to provide farmers with informational support in order fo
produce agricultural products to meet changing demand. The telecommunications
system should also play a role for local people to easy communications through
transmission lines to promote people's participation in regional development for
social viable development to encourage self-help efforts for production, marketing
and basic services. :

These situation lead to a concept which rural telecommunication system must be fit
for voice communication and data transmission on any time when people want to
talk and send data with nominal charges. This will be a target at Phase III (2002~
2010). '

2-15



2.2.3 Recommendations
Q)] General

Endeavor by the authorities of telecommunications for trying to expand telephone
lings to the predominant rural area would be admired. And the struggle by statfs for
managing/maintaining the lines should be praiseworthy. Telephone liries to tambons
are still small number and there exist tambons having no telephone line.

Recommendations are made phase by phase for usefulness of improvements io the
public network and for the development of a sound national telecommunications
infrastructure.

(2) - Phase I (up to 1996) |
Rural Public Long Distance Telephone Project has been implemented by TOT from
1992 to 1996 loaned by Asian Development Bank. This project aims at expansion of

telephone service to cover all tambons nationwide. Our proposals should be in line
with the project.

Recommegdation 1

It is recommended that every tambons in the Study Area should have telephone line
whxch apply to mtegrated services digital network (ISDN)

Recommendatlon 2

It is recommended that rural telecommunications network should.be considered on
its ease of operation and maintenance. Centralized operation and maintenance
should be deeply considered to-avoid unnecessary increase of operation and
maintenance staffs and to increase telephone reliability.

Recommendation 3

Education about telephone for people in tambon should be provided in elementary
school level so that every residents in tambons can have comprehensive knowledge
about telephone.

3) Phase II (1997-2001)

Increase the number of telephone line in rural areas will be still a subject on this term.

Recommendation 4

It is recommended that every villages in the Study Area should have telephone lines
in order to tie each village more firmly.

(4)  Phase ITI (2002-2010)

The economy of the Study Area having taken off, its structure will become more
balanced during the phase to allow self-sustained growth
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Recommendation 5

It is recommended that the rural telecommunications network should have enough
‘capacity to provide services in each family house in tambons,

2.2.4 Effects

As TOT's rural public long distance telephone project, several effects will be
considered as follows;

D Effect to the Government policy

- The expansion of rural public telephone service to lower hierarchical communities
like tambon and village will considerably benefit the national development since
telephone service is the sophisticated basic service currently available for the public
which not only facilities the communication of people but also help saving the travel
expenses.

(2) | Finéncial and budgetai‘y effect |

Invesiment of the Project is the one in the infrastructure in the rural area involving
budget of foreign and local currency portion. TOT's rural public long distance
telephone project is solely aimed to social benfit. The Project will therefore not cause
any reverse effect on TOT's financial status and the loan to be acquired under the
Project will not produce any impact on the national debt ceiling and budget.

(3) - Economic effect

The economy generally grows in paratlel with telephone density as it is admitted that
telephone service which facilitates economic operation is vital factor in economic
promotion. The telephone service to the rural arcas will facilitate business operation
and economic development in agricultural, industrial and tourist secfors.

(4) Military effect

Bordering area is very vital in the supplying of informations. TOT's rural public long
distance telephone project in 1992 to 1996 involves about 70 developing strategic
villages throughout the country which is one factor in supporting military mechanism
of the country by facilitating telecommunications.

5 -Soci0~10gicai effecf'

Labour influx into the Bangkok Metropolis and perimeter has caused the
unsymmetry between the national economic growth and the area. Great difference
between the municipal and rural telecommunications has disparated the opportunity
of both socio-lies. The rural public long distance telephone service will considerably
help narrow such gap by enabling the rural people to equally communicate with their
families who migrated to work in the cities.

In addition to the above, the following will be able to mention as other effects in the
Study Area.
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(6) To help family communication

The Study Area is the largest out-migrating area to the Bangkok Metropolitan Area.
Although sufficient employment opportunity will be created in the Study Area, out-
migrating condition will last for a while. -Expansion of telephone lines to the rural
area give people opportunities to talk to family members who have to live separately.
This w1ll contribute to the stability on the society and the also to keep family tie firm..

¢)) Promotion of exchange with Indochina countries

The Study Arca is in a pivotal position to take advantage of the opportunities which
can communicate to Indochina countries. To replete telecommunications network in
the Study Area will take the lead on development in wider area mcludmg cIoser parts
to the border in Laos and Cambodla ' _

(8) ‘Promotion of careful pub]ic administration

Developed telecommunications network expanded inio rural areas make careful
public administration possible. For instance water resources management is one of
the most significant subject in the Study Area. By installation of supervisory control
and data acquisition system and utilizing public network, mtegrated management of
water resources will be realized.

) Promotlon of systernatic control for agriculture

Most people in the Study Area are farmers. In order to produce the maximum profit
from their farm land, strategic farming will be essential. Both way communication
between lower hierarchy like tambons and higher one like provincial government
will transmit proper information to the farmers and governments official will be able
to confirm their reactions.

2.2,5 Cost estimates

The budgetary rough costs of implementing the above recommendations are set out
below:

(1)  Phase I (up to 1996)
(Related recommendation )

To expand the telephones services into all tambons in the Study Area will cost 1,568
million baht shown below in the price level of the year 1992. Since this services will
be implemented by TOT's rural public long distance telephone prolect (1992- 1996)
these costs are be mcluded in the TOT's prolect

. _ (Mllhon Baht)
For land, buildings and construction : : 390
For equipment : 1,030
For management and implementation 13
Contingency : 135
Total . ' S - 1,568
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(2)  Phase I (1997-2001)
(Related recommendation 4)

Every villages will be able to be received telephone services until the end of this
period. The implementing cost in the Study Area will be 190 million baht shown
below in the price level of 1992. TOT may formulate the plan for nationwide in 1997
to 2001. In that case, the cost should be included in the TOT's project.

_ (Million Baht)
For land, buildings and construction 50
For equipment : 120
For management and implementation 5
Contingency : 15
Total : 190

(3)  Phase I (2002-2010)
(Related recommendation 5).

Everyllhouses in villages in the Sfudy Area will be able to have a telephone line
during the end of this period. The cost estimation for establishing this telephone
network will pot be available before the basic design.

2.3 Teleport Project

2.3.1  Project description

Teleport enables to provide users with long distance and large capacity
telecommunications services by which also enables accumulation and supply of
informations about economy, industry, financing, agriculture and so on.

It should be located in Ubon Ratchathani considering as a gateway to/from
Indochina. Ubon Ratchathani with Warin Chamrap on the other side of the Mun
river has the agglomeration of urban population and economic activities almost
comparable to the agglomeration in the Nakhon Ratchasima city. Capitalizing on
this, this urban center will be further developed as a sub-regional center with multiple
functions. In particular, it will be a center for trade and commercial activities,
increasingly so as economic links with the Indochina are strengthened. It will
continue to offer locations for consumer goods, agro-processing and industries. It
will have secondary importance as an alternative location for industries to be
relocated from the BMA, including water-intensive ones.

An assumption can be made on necessary land area and total floor area of the
teleport, which will be 1 ha and 1,000 sq.m. respectively. Generally a teleport
consists of switching, transmission and power supply facilities with their equipment
rooms. In addition, customers office, maintenance staffs room, administration office,
store room and so on, These facilities are the same as those of present general
telephone exchange office. As an teleport, following facilities will be added. -

- Earth station

- Related equipment for optical and satellite communications
- CableTV - ' '

- Supervisory control and data acquisition facility

- Exhibition floor
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- Public used facilities like TV conference room’
- Computers -
- Spare ﬂoor spare rooms

2.3.2 Concepts of teleport in LNE UK regions

The Ubon Ratchatham mtegrated urban development project is a key pro;ect fm the
area development program in Ubon Ratchathani. . It will be formulated during Phase I
for subsequent implementation through Phase III.  Actual installation of satellite
gateway which i is a part of teleport will be started in Phase 1L

Ubon Ratchathani will be an agro- mdustrlal foreflont area which is presented by
some project such as agricultural diversification program, rural environment
enhancement program and broad based activities promotion program. Based on
these Project, following concepts on teleport will be born in mind.

Teleport plays a role as information base from/to overseas so as to help and promote
development activities in line with the environment to prevent .from pollution.
Teleport has a function as port for exchanging culture 1o create betier human life.
23.3 Recommendations

¢) Phase IT (1997-2001)

A satellite gateway by CAT will be installed in this phase. -

Recommendation 6

Teleport should provide services of international telecommunications. These services
are presented by TV conference, {inancing network, data base access. To support
these services, a satellite earth station should be installed which will be lmked by
intelsat, . _

Recommendation 7

Teleport should provide value added services which can be made by developing the -
domestic network around teleport. These services will be represented by multi-point
TV conference, inter office network of high speed and large capacity. To support
this system of domestic network, optical fibre cable, microwave transmission, very
small aperature terminal (VSAT) and multiple access network in rural will be accessed
to teleport.

Recommendation 8

Spo(:lahzed services should be provided in teleport area. These services are
summarized below as examples.

- Monitoring and control of unmanned shop

- Electronic newspaper to the offices and houses

- Common use computer service by time division -
- Multi media transfering service between voice and character
- Automobile translating service
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- Convenience banking service by accessing from offices and houses for
24 hours '

- Distributing control system enabling to automatic cargo distribution

- Mobile communications system enabling to access everywhere with
smaller mobile telephone via teleport

- High vision broadcasting service _

- PCM music service providing noise free music

To support these application services, the transmission lines should be suitable for
wide band and anti-noise. optical fiber meets these conditions and it will be suitable
transmission line to establish local area network (ILAN). '

Recommendation 9

Teleport should provide a service of cable TV (CATV). Cable TV provides programs
which have originality on the area and also provides informations which the area
requires. The programs provided by CATV will leach entertainments,
culture/education, medical concerned/welfare, life, local news and adm1mstrat10n
Optxcal fiber cable wﬂl be suﬁable for transmlssmn media of CATV

Recommegdatmn 1;1

Teleport should provide a service of urban securities. This w1ll contam superwsory
control and data acquisition for monitoring the security conditions in' the area by
telemetering to prevent from fires for instance. Other services will be agricultural
irrigation control system, traffic monitoring and control system, city water supply
“monitoring system, and environmenial monitoring system.

Recommendation 11

Teleport should provide facilities for commeon use in order to make people in teleport
area feel closer by it. . To support business activities for particularly medium and
minor enterprises will be indispensable to be consummate other services by teleport.
Common use facilities will be exhibition rooms for latest communications equipment,
providing education programs and facilities for the personnels related to information
and communlcatlons Computers and TV conference rooms will be also open to the
public.

Recommendation 12

During Phase I, detailed system configurations should be worked out for the
Teleport, and a base station should be established. Also examined in this phase
would be private sector participation in the Teleport and necessary changes in
related regulations. _

As the first step o estabhshmg the Teleport, a satelhte gateway should be established
by CAT during Fhase II. Various information systems constructing the Teletopia to
be realized in Phase Iil would be developed by private enterprises in respective
fields.
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2.3.4  Effects

(D Cost down for telecommunications

Installation of satellite earth station in the Study Area will make it possible to lower
the telecommunications costs in teleport area, which will have an effect to invite
enterprises to teleport area.

(2) Plowdmg higher telecommunications services

Local area network (LAN) will enable to pmv1de entcrprlses ‘with high speed and
large capacity transmission services which they require for real time transmission of
high vision pictures and high speed transmission of data files. These specialized
services in teleport area will promo{e the activities of enterprlses to contribute to a
development on the area. : : :

3) Prowdmg Iehable telecommumcatlons services

Local area network (LAN) can provide with reliable network. Dual transmission
lines by optical fiber, or installation of stand-by equipment will be examples to
increase reliability on the system. It will be a merit for enterprises which consume
large amount of informations.

~(4)  Effective urban control

Using enclosed teleeommumcatlons network, water supply, sewage electrlclty, gas,
fire, environment and traffic conditions will be effectively monitored and controlled
in a center. - This will enhance urban functions.

(5) Linkage with other teleport

To esta‘ohsh links between other teleports will 1ntenS1fy functlom as mformatlonal
-base This will promote mdustnahzatlon

6) Actwatlon of economic activities

Tcleport is a basis which supports economic actwmes by 1nformat10na1 dlstnbunon
Strategic:and preceding development for this basis will activate economic activities
in teleport arca.

(7 Integratlon of informational mdustry

Teleport is a place which prowdes informations requlred by the informational
industries like dealing, insurance, software and think tank. Enterprises related the
field will gather in teleport area to seek easier condition for obtaining informations.

(8) " Creating chance of employment

To gather enterprises will creates a chance of employrherit.
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9) Increase tax income

To gather enterprises and create a chance of employment will bring revenue increase
to the provincial government. In addition, enlargement of consumption and increase
of income will be expected.

{10) Contributing to balanced development
To establish teleports outside of the BMA will help balanéed development.
2.3.5 Cost estimate

The cost estimation for installation of a teleport is not elaborated because the cost
varies depending on the level of services of telecommunications. However, 2,000
million Babt may however be offered as an index of a teleport in the Study Area.

2.4  Teletopia

Each project for telecommunications will contribute to establish a society based on
teletopia which provides people with services so as to secure comfortable life in both
urban and rural areas,

One of the concepts of telet0p1a is to minimize undesirable aspects in societies such
as environmental pollution, traffic congestion, disasters and doctorless condition. To
‘reduce the nitrogen oxide from vehicles, for instance, TV conference should be often
used. - And when environmental problems are seriously discussed, infrastructural
development of telecommunications will be essential. Teletopia aims at ideal society
using computers and communications. Followings will be examples.

n Agricultural information system

This system can provide farmers with necessary informations about agriculture so
that they can strategically produce their products. An image of the system is that
each peripheral with display will be placed in the smallest farming groups who aim at
-produce products at gaining maximum income. These peripherals will be connected
‘to the center which provides agricultural information through rural public
telecommunication network. This system will support farmers to produce products
strategically and it will also prevent farmers from isolated placing without enough
agricultural informations.

2) Rainfall ar_ld water level telemetering system.

The water situation in the Study Area seem almost dismal. Distribution of rainfalls is
uneven especially in the Lower Northeast where more or less 90% of the total annual
precipitation concentrates in the rainy season of May through October. Generally
flat terrains and soil of low water retention capacity make water storage ineffective.
‘Water is critically important for the development of the Study Area as indicated by
these characterization. After the development, water management will be therefore
“indispensable. Rainfall and water level telemetering system can support the water
management. - This sysiem will consist of agricultural irrigation controi system and
dam and river control system. In order to measure rainfali and water level, measuring
instrument will be set at suitable places with radio equipment, Measured data are
sent to the control center via utility-owned radio links to process them. The
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monitoring and control will be done by each main river and canal. These collected
data will be gather through public telephone lines in or del to manage valuable water
resources in wider area.

3) Medical treatment information system

Every patients have a right to equally receive medical services which tend to differ
from at urban and at rural areas. Integrated services digital network (ISDN) will help
to solve the problem. The network has characteristics to be transmitted distinct
picture with high speed. Hospitals and clinics in local or rural areas can equip
peripherals with display so as to send and receive medical data to the other hospitals
according to the specialization. In order to establish this system, rural
telecommunications network should be suitable for ISDN. - :

(4)  Telemeter VAN system

Typical cities in the Study Area like Nakhon Ratchasima and Ubon Ratchathani
should facilitate disaster prevention and emergency information control system.
Since urban areas. hold the potential for great disaster, monitoring by
telecommunications technology will be indispensable. Minimizing damage requires
that up-to-the-minute information about traffic, weather and high-risk facilities be
available at once. This system will be able to store and display informations, and also
compile detailed records from the time of the initial emergency notification for later
analysis. According to the disaster's type and scale, determined from initial
-emergency phone call, the compuier selects the most approprlate vehicies for
response and 51mu1taneously determines a back up response in the event of a
successive disaster. Sensors at various locations throughout a city collect various
data to appropriate headquarters to enable personnel to respond in the event of
disaster such as fires.

(5) Tourism information system

Khmer ruins, elephant park in Surin and Khao Yai National Park will be exampies of
tourism- spots in the Study Area. These spots should equip multi media peripherals so
that tourists can easily find their best course according to their tastes. Tourism
information system provides tourists with course menue so as to choose their desired
one. This system will make it easier and more effective for people to meet with
"informations".

(®) Environmental monitoring system

To protect the natural environment is one of the most important tasks. Both
preservation of the environment and the growth of industry are necessary to assure
of a comfortable human life. Harmonizing the two is the task which an support by
telecommunications. There flow major rivers in the Study Area and monitoring of the
water quality is essential as well as air. Noise seems not to be-paid much attention by
people now. Noise monitoring should however be one of the essences at this time to
secure better environment. For the water pollution monitoring system, water gauges
installed in rivers, lakes and reservoirs collect quality data which is then transmitted
by remote terminal units to a central monitoring station, facilitating the monitoring of
water quality over a wide area. With air pollution monitoring system, data
conceming atmospheric pollutants and the weather are acquired at multiple location
in municipalities and factories and forward to a central monitoring station for
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processing. Excursive noise from factories and traffic can adversely affect human
health. - With noise monitoring system, noise levels at various locations can be
continuously measured and recorded, then used to compuie peak noise values,
medium noise values, and others te determine whether or not they exceed
recommended levels.

@) City water supply monitoring and control system

It is usual to hear the news about shortage of water in particular in dry season in the
Study Avea. This system supervises and controls city water networks; including
water source facilities, reservoirs, predication plants, pump staiions and water
distribution facilities; from one control location, ensuring the efficient use of facilities
and a sufficient supply of water to meet demands. In order to deal with water
shortage, this system will be able to support to control in advance to prevent from
extreme lack of water,
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Table 1.2 System Parameters of Present Rural Telecommunications

No. of subscribers ; Up to 256

No.. of voice channels | : i5 pef RF

No. of optical telex channels : Up to 28

Total coverage radius : 600 km |
Coverage radiug ! 30 km (celi), 45 km {repeater)
Tandem repeating : .Up to 13 repeaiers
No. of subscribers/stations : uplo 67
Subscriber line interface : 2-wire
Modulation ' . Binary FM

Voice coding . 32 kb/s ADPCM
Radio frequency | : 0.8 - 1.5 GHz

Table 1.3 Main Characteristics of MTX for Cellular System

Application range : :  Max 2,160 base stations

Traffic handiing capagcity : Max. 2,500 erlang

Switching network : Fully digital, non-blocking

Control : Functional distributed, Hierachicaily devided
Signalling to PSTN : MFC, MFD, CCITT Nd._? signalling systems '
Base stations : Max. 1,024

Operation & maintenance : Localfremote for a signal exchange




Table 1.4 Proposed System Characteristics for Rural Telecommunications

Coverage area

Hop distance

Max. No. of repeater

| No. of subscribers per system
Transmission capacity

No. of subscribers

No. of repeaters/terminals

. Radio frequency bands

600 km radius

40 km (base station - repeater)
40 km (repeater - repeater)

20 km {base station - terminal)
20 km {repeater - terminal)

11. {from a base station)

1024 .

4 Mb/s (60 ch)

up to 64 (per terminal or repeater)
Max. 255 per system

1.5 GHz band

2.4 GHz band

2.6 GH:z band
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Table 2.2  Existing Operation of Satellite Telocommunications in Thailand

Organization

Using Satellite

funetion

1. Government
2. TOT

3. CAT

4. BBTV: channel 7

5. Samart Telecom
Co ., Lid.

6. Compunet Corp. Ltd.

7. Thanayong Co., Ltd.

Palapa

Palapa

Intelsat

Palapa

Palapa

Asiasat

inteisat

Voice and data communication betwesen Government organization.
Distribution of TV and radio programs.

VSAT service and supplementary network of ground system by
consession

Distribution for channel 1 and 3.
Voice and data transmission.

Provides leased line

inernal use for BBTV.
Distribution for channel 5.

Providing inter-firm data communication services approved by PTD.

Providing inter-firm data communication services approved by PTD.

Voice and data communication service by consession from CAT,
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Figure 1.1

Rural Communications System

in the Kingdom of Thailand

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
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Figure 1.2

" Location of Existing Rural Communications

System '
The Study on the Regional Development Plan

for the Lower Northeast and the Upper East Regions

in the Kingdom of Thailand
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Figure 1.3

Cellular System Siructure

- The Siudy on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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Subscribers distributed in various patterns ¢an be
covered by locating terminals and repeatersin a
celular type configuration.

Base Station

Repeater

Terminal
Omnidirectional Antenna
Parabolic Antenna

Horn Antenna

4% wa onm

oY CHEE

Figure 1.4

System Configaration for
Rural Communications Network

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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in the Kingdom of Thailand
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2
* Example of Expansion Plan

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions

Figure




[2] _vesrcommanp |

N A
Subscriber Lines T -_ T h%-z_h;\\
1" ——————————— —o ' \\
o - (4] Tesrnggpusji \
—— T .
A TC 3
£ £ \
/TERMINAL _
o/ REPEATER _ MP
AUTOMATIC | - E WS
3| SUBSCHIBER : _
LINE TEST* BASE STATION {1]COMMAND INFUT |
* lnsuletion Resistance Test . S I: TEST RESULTS

# Capacitance Test

TC  : Test Circuit
#MP  : Main Processor

The system will be able to provide maintenance
capabilties of alamm reporting, subscriber line
tosts, traffic statistic reporting and system
reconfiguration. These operation will be able to
remotely performed through visuat display unit.

Figure 2.2

Operation and Maintenance System

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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Mounting Example

TCU : TDM Controller Unit

LOEM : Lloop Open End Module

BSCM : Baso Station Controller Module
vOU @ Visual Display Unit

VOF : Voice Distribution Frame

Base station equipment will normally be installed in a local
exchange building where, in most cases, DCIAC power and a
microwave tower are available.

w / VDF
TCu T
. vDU LOCAL
r:l—l BSCM EACHANGE
= 2l | LoEM
LOEM
Figure 2.3

Typical Cenfiguration of Base Station

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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Repeater Station

ACipe
Converter

SU :*Subseribar Unit
RU : Repeater Unit

Solar Panet /' /' /7

RUQ
-

SU : Subscriber Unit |

su

Solar Control Box -

S~

RY : Repeater Unit !

Repeater/Terminal equipment will be installed in a local build-

ing or on a small pofe. Solar powet can be effactively used when

AC power is not available.

=f=__“_'w

o UE!

AC @Q/EAJ Battery

Terminal Station H

ﬁ\ncmc
} Coaverter

SU  : Subscribar Unit

i
|

Solar Pansl %

/

SU . Subscriber Unit

su

Solar Control Box

Figure 24

Typical Configuration of
Repeater and Terminal Stations

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions.
in the Kingdom of Thailand
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This channel arrangement in the 1.5 GHz is
based on the CCIH report No. 379-5,

- 1427 MHz-—-\-«
A
2 MHz
-L-—J'- 1429 |—1
3.5 MHz 1432.5 }—2
- f 1436 }—3
14395 |—4
b AN
t 65.5 MHz 1460.5 —10
- 1464 11
0.
103 MHz | 303 MHZ 4400 5 ks 1
Y Y 1494.5 1
1498 2’
1501.5 3
: 0
1526  |—10°
1529.5 |— 11
Y
L S— 1530 MHz —

Figure 2.5

Example of Frequency Allocation

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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Figure 2.6

- System Image for Teleport

The Study on the Regional Development Plan
for the Lower Northeast and the Upper East Regions
in the Kingdom of Thailand
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