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INTRODUCTION 

The Workshop fer Asia and Pacific Region Representatives from the 
Telec~nications Industry (through Participation at 'Electronics India '92' 
- Electronics and Telecomaunications Fair) vas held in Nev Delhi, India. from 
24 to 27 September 1992_ The Workshop vas convened by UNIOO and hosted by the 
Department of Teleco..-.unications (DOT), the India Trade Promotion Organisation 
(ITPO) of t:he Government of India, and the TelecOll Equipment Manufacturers' 
Association (TEMA). Other cooperating institutions included t:he International 
TelecomMJnication Union ( ITIJ), the United Nat: ions Development Programme 
(UNDP), the Asia-Pacific Telecoaamit:y (APT) and the Asia and Pacific Centre 
for Transfer of Technology (APCTT) _ For UNIDO the Workshop vas a continuation 
of a number of activities supporting t:he development of the telecoimamicat:ions 
industry in the region and a specific follow-up to its Meeting on 
Technological Cooperation for t:he Development of the Teleco~!.cations 

Industry in the Asia-Pacific Region held in Bangalore, India, frOll 
9 to 13 December 1991. As recoimended at that: Meeting, the Workshop 
contributed to t:he pr080tion of enterprise t:o enterprise cooperation by 
bringing together industrialists, entrepreneurs and their associations in the 
telec011111Unications and feeder industries along vit:h net:vork operators, and 
facilitating negotiations in joint ventures, transfer of technology, training, 
testing and standardization. Participants also had the opportunity to visit 
the Electronics and TelecoJ1111Unications Fair and acquainted themselves wit:h 
products and technologies available in India. 

The purpose of the Workshop was t:o develop closer cooperation among the 
countries of the region in the transfer of technology for teleco11111Unications 
industry. Identification of potential cooperation areas prior to and during 
the Workshop through preparation of a compendium of illustrative ptojects and 
filling-in of a questionnaire by the participants enabled extensive bilateral 
discussions aaone the part:icipant:s_ 

I • ORGANI1.ATION OF THE VOHSllOP 

The Workshop was attended by 71 participants, 16 from 11 countries 
outside India. Participants represented teleco1111Unications manufacturing 
industries. PTT administrations, teleco1111UOications regulatory bodies and 
associations of manufacturers. Participating international and regional 
organizations included the ITU, UNDP, APT and APCTT. The list of participants 
is given in Annex III. 

lpay&uration of the Wo~ksbop 

The Workshop was inaugurated by the Minister of State for Communications 
in the Government of India, the Hon. Hr. Rajesh Pilot. Further welcoming 
remarks were addressed to the Workshop by Mr. H. P. Wagle - Chairman of the 
Teleco1111Unic3tions Co1111ission, Mr. Harsh Gupta - Executive Director of the 
India Trade Promotion Organisa• 1on, Mr. E. Dessau - the UNDP Representative, 
Mr. A. Narayan - APT's Director for Project Development, Mr. P.K. Sandell -
President of the Telecom Equipment Manufacturers' Association and by the 
Director of UNIDO's Technology Development and Promotion Division. A vote of 
thanks to the Minister, participants, TTPO and UNIDO was proposed by 
Mr. Y. L. Agarwal - Chairman and Managing Director of T~lecommunications 
Consultants of India Ltd., (TCIL). 
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In his inaugural address to the Workshop the Minister stated that the 
development of well-knit, efficient and reliable telecommunications systems 
acts as a catalyst in promoting rapid socio-economic development a~ political 
as well as cultural integration of a country. While the importance and the 
need for increasing the availability of telecomaunications to their 
populations are generally recognized. most developing countries find it 
difficult to keep pace with the rapid technological changes of the industry 
and therefore need international support. The Asia-Pacific region constitutes 
the world's largest single 111arket for telecoamrunications products and 
services. The region is also the fastest growing telecommunications market 
in the world. Over US$1,000 billion in investments in the next 50 years are 
envisaged that will result in additional 300 million lines. The Minister vent 
on to point out the wide disparities in telecoamrunications development among 
the countries of the region with telephone densities ranging from 0.1 to 60. 
Hany countries in the region are still trying to provide the most basic 
services vi thin easy reach of the people. Underdevelopment of 
telecommunications services in these countries has been a result of low 
priority allotted to the sector and inadequate investments in the past. The 
sudden spurt of demand for reliable telecom1UI1ications services at affordable 
prices has placed enormous strain on the scarce resources of the developing 
countries in the region. 

Hr. Pilot stated that strategies for accelerating the growth of 
teleco11111unications involve policy decisions on the restructuring of the 
telecommunications sector, planning and implementation of domestic, 
subregional and regional networks, financing telecommunications development 
and strengthening regional cooperation in matters relating to network 
development, introduction of new services, transfer of technology, promotion 
of international standards, setting up of accredited acceptance testing 
centres, development of huaan resources and promotion of trade in equipment 
and services. Organizations like UNIDO have a leading role to play in these 
matters. 

The Minister outlined the measures taken by the Government of India to 
strengthen the telecommunications network and called upon Governments of other 
countries in the Asia-Pacific Region to give higher priority to the 
development of this sector, particularly in rural areas. He drew attention 
to the wide scope for transfer of technology which can be fully tapped through 
regional industrial cooperation, by bringing telecommunications enterprises 
from different countries in the region together to discuss potential 
cooperation agreements. He expressed his hope that the Work;hop will provide 
the right forum for this purpose and urged UNIDO to take necessary steps in 
developing, adapting and promoting international standards in the region and 
in particular to promote regional cooperation and coordination of type 
approval, acceptance testing and standardization matters which are essential 
in fostering greater regional cooperation. 

The Minister expressed the Government's desire to continue supporting 
UNIDO's activities in this field and in particular rendered his full 
endorsement to the pr?posed Roving Exhibition for Teleco1111Unications Equipment 
in Africa to be organized by UNIDO with the financial and material support of 
the Government of In.iia. 

The Executive Director of the India Trade Promotion Organisation, 
Hr. Harsh Gupta, expressed warm welcome to the participants. He introduced 
his organization, ITPO, which was recently created following the merger of the 
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Trade Fair Authority of India (TFAI) and the Trade Development Authority 
(TOA). ITPO functions include organizing and participating in trade fairs in 
India and abroad, arranging buyers-sellers meet and contact programaes, 
promotion of specific products in specific markets, exchange of trade 
delegations and development support for export production. A national centre 
for trade information will also be set up by ITPO. The Electronics India '92 
is the third in the series of such fairs which are held biennually. He paid 
tribute to all institutions that collaborated with ITPO and UNJDO in preparing 
for the Workshop. 

The Director of UNIDO's Technology Development and Promotion Division 
expressed appreciation to the Government of India for the support of various 
UNIDO activities. He referred specifically to the Meeting on Technological 
Cooperation for the Development of the Telecommunications Industry in the 
Asia-Pacific Region held in Bangalore, 9 to 13 December 1991, the Workshop for 
African and Arab Country Representatives from the Teleco111111Unications Industry 
held in New Delhi from 3 to 12 September 1990 and the International Centre for 
Genetic Engineering and Biotechnology. 

He drew the attention of the participants to the objectives of the 
Workshop and that is to develop closer cooperation among the countries of the 
region through technology transfer. He stated that UNIDO will continue to 
play its part, within available resources, in the development of the 
teleco11111unications industry in the region. 

The work programme for the Workshop, attached as Annex I, was designed 
to facilitate the conducive atmosphere for bilateral discussions in various 
areas covering rural communications. satellite co11111Unications, value-added 
communication services, standardization, testing and certification, 
telecommunications software and industrial associations. 

I I. CORCUJSIONS AID RECOlllERDATIONS 

f.rospective Markets arui Cogplementary Hanufacturin& Strate&ies 

1. The Workshop recognized that the demand for teleco111DUnications equipment 
in the Asia-Pacific region would increase exponentially during the present 
decade and beyond. However, this growth would feature different minimum 
service requirements and levels of consumption leading therefore to 
signi!icantly different telecommunications equipment needs for various 
countries. In most parts of the region, rural telecommunications would remain 
a significant component of demand. Satisfying this demand cost eff~ctively 
is crucial particularly in the context of ensuring equitable distribution of 
the benefits of development. The associated equipment should be inexpensive, 
of good quality and with capabilities for interconnectivity and 
interoperability with facilities in the region as well as the rest of the 
world. 

2. Many countries in the Asia-Pacific region had now started to manufacture 
some or more items of telecollllDUOications equipment locally, but the industrial 
capacity in nearly all cases was inadequate. In this context, the Workshop 
noted that the viability of starting local manufacturing operations was 
enhanced by the prospect of an expanding market in 1'hich demand would increase 
over a period of several years. 
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3. Noting that there was much interest in intra-regional cooperation in the 
manufacture of telecommunications equipment, especially as means for 
optimizing investments and capitalizing on the R and D efforts and the 
commercial experience in other Asia-Pacific countries, the Workshop agreed 
that PTl' administrations could work together facilitating joint ventures and 
other similar arrangements and agreeing on equipment standards and 
specifications, test requirements and other related areas. 

4. Tbe Workshop recoggen<led tbat: 

UNIDO. in cooperation with other concerned organizations, should collect 
the specifications laid down by PTT administrations in the Asia-Pacific region 
and publish them in a step-wise fashion so as to assess their usefuiness to 
manufacturers and suppliers wishing to match those specifications in the 
context of technology transfer or trade arrangements. 

5. More information and analysis of the industrial aspects of 
teleco11111Unications was needed and market: surveys were necessary to identify 
both local manufacturing capacity and demand for equipment. There was also 
latent demand, which exceeds by far the recorded demand, which could be 
stimulated by appropriate marketing strategies. This would mean market 
surveys that interact~d with both PTl' administrations and user groups of all 
categories whose demands were not yet being fully met or felt. 

6. The Workshop reiterated the recommendations of the previous Meeting on 
Technological Cooperation for the Development of the Telecoaaunications 
Industry in the Asia-Pacific Region (held in Bangalore, India. 
9-13 December 1991) that UNIDO initiate preparation of a comprehensive 
regional assessment of needs and capacities for manufacturing 
teleco11111.1nications equipment. 

7. To develop this approach. it recomipended tbat: 

(a) On the demand side, such a comprehensive assessment should bring 
PTl' administrations 2nd user groups together in a way that would 
permit periodic assessments at the national level resulting in 
studies that could be consolidated regularly into regional 
assessments. 

(b) UNJDO support and promote manufacturers' initiatives with: 

(i) assistance in feasibility studies on selected products; 

(ii) a computerized feasibility study support system specialized 
to handle selected types of telecommunications equipment; 
and 

(iii) publication of product profiles 
newcomers to take decisions 
telecommunications equipment. 

Iestin& anci Certification 

designed to assist 
for manufacturing 

8. The Workshop agreed that mutual recognition among countries of each 
others testing procedures and certification were prerequisites for 
establishing high quality centres for such work. The Workshop called upon 
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international and regional agencies such as ITU, UNIDO and APT to draw the 
attention of PTTs on this issue and to promote necessary cooperation to this 
end. 

9. Recalling the recommendations of the previous Meeting in Bangalore, it 
was reco!l!!!encied tbat: 

(a) more intensive use be made of existing test facilities and other 
activities such as those arising from the UNDP/ITU project on 
networking of test and development centres (DP/RAS/86/121), the 
UNIDO study on •inventory of Existing Facilities for Testing, 
Certification, Quality Control and Standardization of 
Telecommunications Equipment in the Asia-Pacific Countries• ant' 
the APT study on the same subject; 

(b) 

(c) 

UNIDO, in cooperation with other organizations such as ITU and 
APT, promote the establishment of subregional testing and 
evaluation centres, taking into account the special needs of the 
lesser developed countries. A preparatory study should ascertain 
the manner in which such a centre could be set up, the facilities 
it would require and the means by which its expertise col&l.d be 
transferred to experts and laboratories at the national level 
which could later be accredited. The promotion of the centr~ 
should be undertaken in conjunction with activities to establish 
and/or strengthen national capacities in all countries; 

UNIDO and ITU, particularly in their roles as active catalysts 
for development and standardization, should jointly arrange study 
tours for PTT' s and associations of telecommunications 
manufacturers to visit testing and certification centres in the 
region with a view of strengthening capabilities in 
standardization, quality service, manufacturing and provision of 
telecommunica~ions services in areas where there is still a large 
unmet demand. 

Rural Communications 

10. The Workshop welcomed the offer of India's C-DOT to provide to other 
interested countries in the region for a specified duration equipment for 
rural exchanges for the purpose of demonstration and trial. During that 
period their suitability for the need for possible adaptation and the 
feasibility of their local manufacture could be assessed. It was understood 
that C-DOT would undertake this in conjunction with India's Department of 
Telecommunications and selected Indian manufacturers. UNIDO was requested by 
C-DOT to assist in promoting this effort within the region. 

Telecommunications Software 

11. The Workshop noted that software development for telecommunications was 
complex, involved a large number of people and formed a class of its own. The 
software should respond to different customer requirements and be flexible. 
National software development should proceed step-wise. There was also a need 
to incorporate software in existing equipment to enhance its functions. 

12. Software coGts were going up and needed to be reduced. Here the low 
salary levels in most Asian developing countries was an advantage. Yet there 
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were shortages in software manpower, and human resource development was a 
paramount necessity. 

13. The Workshop reiterated the reco111111endations of the Bangalore Meeting in 
December 1991 and the need to pursue them. It also recommended a survey of 
the current status of telecommunications software development in the Asian 
region in terms of the institutions and firms involved and the types of 
software developed. It further recommended that based on such a survey a 
regional network of software engineering institutions should be promoted by 
UNI DO and other concerned organizations. contributing to the sharing of 
methodologies, tools, training facilities and a system of certification of 
software. Such an activity would also contribute to the promotion of a 
possible regional centre for telecommunications software development. UNIDO 
is also requested to prepare a handbook on tele~ommunications software that 
will highlight the special characteristics of this type of software and the 
prerequisites for entering into telecolllllUllications software production. An 
expert group meeting on telecolllllUllications software should be convened in the 
region to review status of development and exchange experiences. 

14. The Workshop stressed that in implementing the foregoing recommendations 
the experience of software projects implemented by the ITU should be taken 
into account. It also noted that for realistic sharing of software 
developments, it was necessary to adopt an agreed regime of common 
methodologies. 

Role of Telecommunications Eguipgent an<i Electronic Components 
Manufacturers' Industry Association 

15. The Workshop noted that with the liberalization of telecommunications 
and industrial regimes, the role of industrial manufacturers' associations 
were getting more promotional than one of relations with the government. 
Industry associations should individually and in cooperation help to promote 
higher quality, improve productivity, provide training and identify export 
possibilities. Exchange of information and transfer of technology were 
important el~ments of cooperation. It was noted that exchange of information 
could take place within an extended APTEL framework and also utilize the 
services of UNIDO's INTIB and APCTT's information and technology transfer 
activities. The industry associations were urged to adopt a common format in 
the information submitted to regional and international organizations. The 
President of the Electronic Component Industries Association (ELCINA) of India 
offered to make available the information maintained by his association on the 
electronics industry in India. Industrial associations should also be 
involved in developing as well as exchanging information on active and 
innovative measures for mobilization of financial resources for the 
telecommunications industry. 

16. The Workshop recommended that a survey of associations and their 
constituents in the region be undertaken and the findings be widely 
disseminated. The survey should include associations of small scale 
telecommunications equipment manufacturers and address their special needs for 
guidance and support and their role in promoting appropriate technologies. 
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Trainin& 

17. The Workshop emphasized the importance of training in quality control, 
repair and maintenance of teleco1m1UI1ications terminal subscriber equipment, 
test instruments and transmission lines. The t.::>rkshop recommended to 
investigate the feasibility of promoting a regional centre for training, 
quality control and management repair and maintenance. 

18. The Workshop noted the possibility of transferring at concessionary 
rates testing equipment, spare parts and components at installations and 
enterprise levels to countries operating mechanical and electromechanical 
exchanges from those which were no longer in need of such facilities. A 
concrete offer of this type may be made to UNIDO by one of the participating 
countries. 

General 

19. Considering the growing and diversified requirements of 
telecommunications equipment and products and the liberalization of regulatory 
requirements in all countries in the region th.a Workshop recommended that 
international and regional organizations such as UNIDO, ITU, APT and APCTT 
promote in cooperation, national and regional dialogues between PTT 
administrations, manufacturers, software developers and users so as to 
accelerate telecommunications development in the region in an optimal manner. 

20. The Workshop further recommended that APT, APCTT, ITU and UNIDO 
constitute a nodal group to initiate and monitor the implementation of various 
activities concerning promotion, transfer and utilization of 
telecommunications technology in the region. 

III. RESULTS OF BILATF.RAL DISCUSSIONS ON COOPEP.ATION PROJECTS 

The bilateral discussions, aimed at identifying specific cooperation 
opportunities, were held informally during the Workshop and formally on 
26 September 1992. A total of 70 working agreements between Asia and Pacific 
Region representatives and Indian counterparts resulted from these 
discussions. They envisaged exchange of information, possible joint ventures 
in manufacturing, feasibility studies, consultancy services and supplies of 
various types of equipment. 

UNIDO would undertake follow-up activities to promote practical 
realization of the working agreements through use of national TCDC funds and 
UNIDO cu~~ultants. 

A summary of the results of the bilateral discussions is attached as 
Annex II. 

IV. SUMMARY OF SELECTED PRESP'JITATIONS 

A representative of the UNIDO Secretariat explained that one of the aims 
of the Workshop was to engage in bilateral discussions on cooperation 
projects. To facilitate this, a questionnaire had been prepared and 
distributed to participants so that they could indicate their interests in 
terms of products and type of collaboration being sought. 
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Rural Co!mlUJ)icatioos 

A representative of the Centre for Development of Telematics (C-DO'n 
described the achievements made by that Centre in developing rural exchang~~ 
based on indigenous technology. Out of 21,000 exchanges in India, close to 
7,500 were C-DOT exchanges. India decided to develop indigenous switching 
technology due to high cost of imported technologies and the dependency that 
resulted fcom using foreign switching technologies. C-DOT embarked on a 
programme to develop switches with capacities from 128 to 40,000 lines -
conceived on a modular basis so that PABXs, rural exchanges and main automatic 
exchanges as well as trunk exchanges are built from the same basic components. 
Emphasis on rural exchanges was put on simplicity starting with the basic 128 
port terminal unit. These exchanges were introduced to the Indian telephone 
network about four years ago. There has been exponential growth in demand 
since introduction of these exchanges. The original 128 port exchange was 
based on analogue environment catering for decadic interexchange signalling. 
Due to high demand, the 256 rural automatic exchange (RAX) ~as developed. A 
digital 10 channel UHF rural radio subsystem has also heen developed which is 
connected to the RAX. This provides high quality voice circuits operating in 
the 600 MHz UHF band and has a radio single hop capability of up to 40 km. 
C-DOT has also developed TDMA point to multi-point rural radio systems which 
give best cost-benefit ratio - with capabilities to handle voice as well as 
data between a base station and a number of remote stations. No air
condi tioning is required in all these rural systems and redundancy is in-built 
to enhance system reliability. For applications in mountainous rural areas, 
C-DOT has developed small satellite-based rural telegraph systems and 16 kilo 
bits per second very small aperture terminals (VSAT) with voice and data 
capabilities. C-DOT technologies have been transferred to over 50 
manufacturers in India. C-DOT technologies are also available for transfer 
to other manufacturers in the region. 

The importance to improve rural telecommunications was stressed by 
another participant. In planning rural telecommunications, accessibility to 
a telephone is far more important than ownership. A standard target is 
accessibility within an hour's walk (approx 5 km). A planning approach based 
on hexagonalization of the entire rural areas has been adopted in India. The 
most significant technological development in the recent past has been that 
of digital multi-access systems for rural areas which has completed changed 
planning methodologies due to inherent versatility and capability for 
centralized maintenance and operation. Remote line concentrators, remote 
switching units and remote switching multiplexes are particularly suitable for 
integrating development of rural areas along with urban networks. 

Planning for rural telecommunications should consider economic benefits 
and not only commercial viabilities. The CCITT GAS 7 document on the subject 
of lrawing models in the rural areas has identified four distinct types which 
identified broadly represent the majority of the rural areas. These are: 

Hodel A -

Hodel B -

Hodel C -

densely populated area in which the distances between the 
neighbouring villages are rather short; 

mountainous area where villages are situated on a mountain 
or a hill and are separated by them; 

in line type in which the villages are scattered along a 
river or road; and 
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Model D - dispersed type in which the villages are sparsely located 
and populated. 

Value-added Services 

Demand for value-added services is growing rapidly, especially from the 
business co1111Unity. Private operators in collaboration with equipmen:: 
suppliers are expected to play a leading role in providing value-added 
services in India. Relevanc issues in liberalization of value-added s~rvices 
include specifying types of services that can be provided, selection of 
franchisee, tariff and licensing. Value-added services are distinguished by 
value addition to basic services. Value-addition includes electronic mail, 
video conferences, videotext, radio paging, audio text, etc_ Cellular mobile 
telephones may also be considered as value-added service~. 

Compenciium of Illustrative Projects 

A compendium of possible illustrative projects was presented to the 
participants. The proposed projects included: 

Production of small and medium-sized digital electronic 
exchanges; 

Production of telephone instruments; 

Production of small electronic private branch exchanges (PABX's); 

Production of jelly filled telephone cables; 

Production of optical fibre digital transmission cables. 

Each of the proposed projects was generally conceived as an assembly 
line operation from bought-out components and materials. In each case the 
scope could be enlarged and financial viability further improved by in-house 
production of some components. 

For each project, an attempt has been made to estimate requirements of: 

components and raw materials per unit of p~oduct and their likely 
costs; 

basic plant and machinery, jigs, testers and infrastructure; and 

manpower for various levels of annual production. 

Using the basic estimates, the economic viability for each proposed 
project has been calculated for different levels of production. These 
calculations took into acr.ount: 

working capital requirements based on a percentage of annual 
material and manpower costs; 

provision for capital recovery over an average period of 
for all fixed assets investments at an assumed internal 
return of 12 per cent; 

8 years 
rate of 
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interest rate of 10 per cent per annum on working capital; 

overhead costs for maintenance and utilities. 

The compendium also includes a possible project for a 
regional/sub1egional testing and calibration facility. The main functions of 
the facility would include: 

testing. evaluation and screening of components and systems; 

reliability evaluation of components, systems and subsystems; 

calibration of equipment; and 

quality assurance advisory services. 

Standardization Certification, Testing, Quality Evaluation, Repair 
and Maintenance 

The report on the UNIDO study on "Inventory of Existing Facilities for 
Testing. Certification, Quality Control and Standardization of 
Telecommunications Equipment in the Asia-Pacific Region" was presented to the 
Workshop. The study covered several cotmtries in the region including 
Afghanistan, Bangladesh, People's Republic of China, Hong Kong, India. Japan, 
Malaysia, Nepal, Philippines, Republic of Korea, Singapore, Sri Lanka, 
Thailand and Tonga. An analysis of the findings of the study revealed ~ 
e.l.li that: 

the adequacy of facilities varies widely within the region - from 
those with no suitable facilities at all to others like Japan, 
Republic of Korea and Singapore possessing highly advanced 
centres; 

generally facilities for testing, certification modalities and 
standardization evolved with expansion of telecommunications 
networks but repair and maintenance facilities tended to evolve 
sporadically in response to emerging crisis situations; 

due to the capital intensive and particularly foreign exchange 
intensive nature of projects for establishing testing and 
certification facilities, there is a strong cas~ for promoting 
networking schemes for existing facilities in the region, 

cooperation between testing and quality-assurance facilities at 
the factory levels and those of reg•1latory authorities appears to 
yield positive results; 

there appears to be a need for greater integration of quality 
assurance at the service and factory levels; 

type approval procedures should take into account the need for 
ensuring network reliability as well as the need to avoid work 
interruptions at the factory level resulting from excessive 
delays in obtaining type approvals from regulatory bodies. 
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The report makes a number of recommendations with regard to rectifying 
the unbalanced development of testing, cert:ificat:ion, quality assurance, 
standardization, calibration, repair and maintenance facilities among the 
countries of t:he region. The recommendations also address the issue of type 
approval procedures. 

Telecommunications Software 

Another presentation was made on telecommunications software. The main 
types of t:elecommunicat:ions software for operating companies are: 

network management systems; 

billing and ~ccount:ing packages; 

network and planning systems; 

operational systems; and 

maintenance systems. 

Control and operation of telecommunications equipment is state
transi tion oriented. Based on this, CCITT has recommended a specification and 
description language (SDL) for telecommunications software. SDL has t:wo basic 
forms: SDL/GR for graphical form and SDL/PR for textual form. These two forms 
are equivalent and can be transformed from one to another. CASE systems based 
on SDL appear t:o be more suitable for telecommunications software 
applications. A relatively complete CASE system used in a telecommunications 
company is composed of several subsystems, including design, test, maintenance 
and production subsystems. 

Network management: is performed by network management centres (NMC) 
which are organized in a hierarchical manner. An NMC exchanges information 
with its superior NMC or subordinate NMC and monitors the grade of service of 
trunk groups of those switching exchanges which are under the management of 
this NMC. It also issues instructions to switching exchanges in case of 
abnormal congestion. 

Development of telecommunications software requires groups of highly 
q1.1alified personnel and considerable computer resources including PCs, 
workstations, minicomputers or mainframes depending on the size and capability 
of the software networking facilities to interconnect various computers and 
al so corresponding software tools such as language compilers, editors, 
d~buggers, database and many others. To meet all these prerequisites is not 
easy for a developing country. Therefore, cooperation among developing 
countries is often essential. The alternative is to develop software step by 
step. 

Selected Coyntry Presentations 

In presenting the country paper, the representative from Bangladesh 
stated that the telecommunications sector in that country was one of the least 
developed in the APT region. The telephone density is only 0.2 per 100 
population and growth in number of telephones over the last 20 years has been 
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slow. The main reason for the underdevelopment of teleco11mUI1ications in 
Bangladesh is inadequate financing. 

Manufacturing activities are limited to small analog··e telephone 
exchanges, telephone sets, PABX's, trunk boards, rectifiers and cables. 

Digitalization of the public network is in progress. Investment in 
teleco111DUnications services is now a Government priority and plans are at hand 
to expand the system through inter alia, BLT (Build, Lease ;,nd Transfer) or 
BOT (Suild, Operate and Transfer) arrangements. Private sector participation 
in manufacturing certain telecommunications equipment is now encouraged under 
license. 

Testing and certification facilities are virtually non-existent. Only 
recently the Ministry of Posts and TelecollmUilications has initiated 
establishment of a small testing unit under the Standard Testing Laboratory 
of the Ministry of Industries. Assistance in setting up a testing, repair and 
calibration centre would be most welcome. 

Cambodia 

Developments in Cambodia have severely affected the telecommunications 
sector. The urgent need to reconstruct and expand the network is recognized. 
However, shortages of finance, technological resources and skilled labour 
force present major constraints. 

The Government would recommend installation of a cellular mobile 
telephone system. Other preferred technologies are digital microwave systems, 
domestic satellite and optical fibres. Over the period 1990-2004 the 
Government plans to spend about US$352 million for expansion of the 
tel£communications network. Foreign investment is actively sought through 
appropriate policies. 

The public telecommunications network in China has undergone very rapid 
expansion in recent yea~s. In the period from 1980 to 1991, the telephone 
density per 100 population rose from 0.4 to 1.3 with a corresponding increase 
of telephones from 4.2 million to 15 million in total. A technological shift 
has also occurred in favour of automatic SPC exchanges replacing manual and 
electromechanical switches. Further expansion of the network is planned for 
the 1990's with targets of 96 million lines, 65 million telephones and a 
telephone density of 5.0 by the year 2000. 

Industrial production of telecommunications equipment is the 
responsibility of the China National Postal and Teleco1111DUnications Industry 
Corporation (PTIC). PTIC companies produce full range of telecommunications 
equipment including switches, transmission systems and terminal equipment. 

With the largest rural population in the world, the high demand for 
rural telecommunications have provided both an opportunity and a challenge to 
Chinese manufacturing industry. China is willing to share its experience in 
this field with other countries in the region. 
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Indonesia 

The teleco1111Unications industry is looked upon as a strategic industry 
by the Indonesian Government. Two million lines are planned to be added to 
the network over the period 1989 to 1999 at an investment cost of 
Rp 7.1 trillion. Production of telecommunications equipment has also been 
risirg over the years. From annual production of Rp 97.3 billion in 1985, 
this t eached Rp 201. 7 bill ion in 1989. Local manufacturing of 
teleco11111Unications equipment is granted preferential treatment by the 
Government. Telecommunications products and services that Indonesia can offer 
include: satellite systems. terrestrial systems, telephone systems, 
specialized networks and technical services. 

Nepal belongs to the category of countries of the Asia and Pacific 
region which does not have technical and institutional infrastructure for 
11anufacturing teleco1111Unications equipment or components. The entire 
expansion of telec01m1UDications networks depends on imports. At present the 
total capacity of telephone lines in Nepal is less than 100,000. Hore than 
60 per cent of the telephone lines are concentrated in the capital with no 
penetration to the rural areas. Serious attempts are being made to provide 
each Ilaka centre with a public telephone booth by the turn of the century. 
The present telephone density of 0.041 per 100 population will also be 
increased to 1 per 100 population in the same time frame. 

Nepal has 4·ecently announced new coDDUnications and industrial policies 
to create an environment necessary to enable private sector participation in 
the telecommunication and industrial sector of the country. With the new 
policy, a license is not required for establishment of industrial enterprises 
except those related to defence, heal th and environment. A package of 
facilities and a number of institutional arrangements have been made in the 
new policy. 

With the announcement of the new communications policy the Government 
intends to issue licenses to the private operators in various 
telecommunications fields such as paging and cellular radio services. Joint 
ventures will also be allowed in the development of telecommunications 
industries and services. 

Though manufacturing of telP.co11111Unications equipment and components in 
Nepal mat not be possible in the near future due to the market size, assembly 
of equipments is feasible. Considering the neighbouring markets, 
telecommunications cables and dropwire 11anufacturing 11ay be economically 
feasible in Nepal. 

PhiHppines 

The Philippine country paper gave an outline of the status of the 
teleco11111Unications sector, its development plan and prospects for technology 
transfer. One major operator controls about 90 per cent of the public 
network. In addition there are about 47 small franchized operators. 

The National Telecommunications Development Program (NTDP) has been 
approved by the Government. NTDP will guide development of the sector up to 
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the year 2010. Among its targets are: ra1s1ng the national telephone density 
per 100 population from the current 1.3 to 3.5: providing all municipalities 
with public calling stations; installation of a national mantiae 
telecommunications netvcrk: establishing a national domestic satellite network 
and i•proving the network grade of service. A total investment of 
P700 billion pesos is foreseen over the plan period. 

On technology selection, all new telec~ications equipment and 
systems will be digital up to the local exchange level and preference will be 
on modular systems built to open standards rather than proprietary or closed 
standards. Technology selection will also favour local manufacturing and 
consideration will be given to utilizing used exchange equipment based on 
appropriate cost studies. Nev opportunities for technology transfer exist 
particularly for production of switching equipment and telec<XllSUI\ications 
software. 

Republic of Korea 

The structure of the Korean telecomainications sector is described in 
the country paper. The Ministry of C~ications sets policies. There are 
two network service provider3 - Korea Telecom and DACOH, and two specialized 
service providers - Korea Mobile T~lecomaunications Co. and Korea Port 
Telephone Co. There are also a nuaber of R & D institutions . 

Korea has six large telecom1Unications manufacturers producing a wide 
range of products including switching systems, fibre optic systems and 
customer premises equipment. Over 50 per cent of production in 1990 was 
supplied to the domestic market. Hain export markets are the U.S.A. and 
Europe while imports come mainly from Japan and the U.S.A. 

A regional UNDP/ITU project (RAS/86/121) Networking of Test and 
Development Centres has been implemented over the period 1988-1992 with Korea 
as the host country. The project aimed at promoting cooperation and 
strengthening collective self-reliance of developing countries in the region 
regarding standards, R & D and new technologies. 

Korea is implementing technical assistance progra1111es for developing 
countries in svi tching and optical transmission technologies. Korea is 
seeking technologies from advanced countries in areas such as satellite 
systems and high definition television. 
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ANNEX I 

UIITED llATIOllS IRDUS'TllIAL DEVELOPllEllT <ltCA1117.ATl<Xtf 

IQUCSHOP FOR ASIA AND PACIFIC RF.GI<Xtf REPRESEll'l'ATIVES FR.Oii 111E 
TELECOl9llJlllCATI<Xtf IllDUS'IKY (TllROOGH PARTICIPATl<Xtf AT 

'ELEC'lllOlflCS '92' ELEC'llt<XtfICS AND TEl-EO:MdllCATIOllS FAIR) 
REV DEIJII, lllDIA, 24-27 SEPTBlllD 1992 

TlltllSDAY, 24 SEPTDlllR 1992 

09. 00-09. 30 

09.30-10.15 

10.30-12.30 

12.30-

14.00-17.30 

Dinner 

Registration 

Inauguration by the Minister of State for 
ec-mications. Re.arks by DO'I', tllIDO, ITPO, tllDP, ITU, TEllA, 
TCIL representatives 

Visit to the Fair 

Lunch (hosted by ITPO) 

ilorksbcm A&end.a llo. 1 : 

(a) Market for telec._mication equipment and cos.ponents 
in the conten of regional cooperation with special 
eephasis on: 

(i) Rural c.-mication 

(ii) Satellite c~ .. &Lication 

(iii) Value-added c.-mication services 

(b) St:andardization, testing and certification of 
COllpODellts and equipment - impact on industry in Asia 
and Pacific region. 

Hosted by Departllent of Telec~cations, Govenment of 
India 

FRIDAY, 25 SEYIDIBD 1992 

09.30-12.30 

12.30-

14.00-17.30 

Technical visits 
Telec01111UDications 
Centre (TIC) 

to the Centre for Development of 
(C-DO'I') and Testing and Evaluation 

Lunch (hosted by Telec01111UDications Equipment 
Manufacturers' Association) 

Vorklhog A&cgte lo. 2: 

(i) Software for telec0111mLU1icationa 
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(ii) Application of software service 
packages in telec._mications 

SATlltMY. 26 SEPTEllBER. 1992 

09.00-13.00 

13.00-

14.00-17.30 

Bilateral discussions on potential technology transfer 
arrangements 

Lunch (hosted by Telec«WMmications Consultants of India 
Liaitecl) 

Workshop AunM Nop 3: 

(i) Role of 
cooperation 
equipment 

industrial 
in the 

associations in regional 
field of telecuc~m1Di.ication 

(ii) Role of industrial associations in 
regional cooperation in the field of electronic 
components . 

SlllDAY, 27 SEPTEllBFJl 1992 

09.00-10.30 (i) Adoption of conclusions and rec~ndations 

(ii) Valedictory 
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Annex II 

RESULTS OF BILATERAL DISCUSSIONS 

Indian counterpart 
Proposer or .. in benefic'~ry Organization Type of cooperat:ion 

Bangladesh 

1. Ministry of Post Mekaster 
Teleco•puter 

Joint venture 
Technology transfer and Telecommunications 

Project: 

Follow-up: 

Possibility of consulting and manufacturing of HDF. DP 
tn~es. CT boxes and long-line equipment. 

TEHA. 

2. Ministry of Post HTL Exhibitions and 
demonstrations and Telec011mUnications 

Project: 

Follow-up: 

Possibility of supply of chip-card pay phones and bilingual 
telexjTP aachines. 

IITL/TEMA. 

3. Ministry of Post ITl/\JNIDO Technical 
assistance and TelecoB11Unications 

Project: (i) In preparati:m for establishment of a component and 
equipment test centre in Bangladesh, ITI (with UNIDO 
support) to set up a test laboratory for Bangladesh; 
(ii) ITI assistance to set up repair centres in Bangladesh; 
(iii) telephone kits to be offered to the Bangladesh TSS; 
(iv) offer to supply RTS syste• to be referred to 
appropriate authority. 

Follow-up: ITI. 

4. Ministry of Post ITl/BELjUNIDO Contract services 
and Teleco1m11Unications 

Project: 

Follow-up: 

Provision of telephones, EPABX. PABX and computer terminals 
on a loan basis and establishment under UNIDO guidance of 
an ITl/BEL laboratory (including an industry unit) 
accredited to Bangladesh and other Asi~n c~untries. 

ITI and a TEHA consultant welcome to contact the Bangladesh 
Chamber of Comaerce for information on which 
tdecoimunications equipment is being manufactured and used 
in the country. UNIDO supported study tour to prepare for 
setting up a test laboratory in Bangladesh using donated 
Indian equipment. 
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Indian counterpart 
~">Oser or main beneficiary Organization Type of cooperation 

5. Ministry of Post BPL Systems and 
projects 

Joint venture 
Technology transfer 
and exports 

and Teleco11111Unications 

Project: 

Follow-up: 

At enterprise-to-enterprise level to investigate 
possibilities for: (i) Supply of EPABX (up to 4000 lines), 
electronic telephone instruments of all types, and consumer 
electronics; (ii) consideration of joint venture and/or 
technology transfer in these areas plus turnkey jobs in 
networks; (iii) system software development. 

TEMA. Potential Bangladesh entrepreneur to be identified. 

6. Ministry of Post TCIL Software supply 
and Teleco1111Unications 

Project: 

Follow-up: 

Cawbodia 

Possibility to supply softw~re packages for operation of 
teleco11111Unications services. 

TBL (TCIL - Bell South) to supply information and follow 
up. 

7. Department of Posts 
and Teleco11DUnications 

ITI Manufacturing 

Project: 

Follow-up: 

(i) Establishment of a small manufacturing unit for small
and medium digital electronic exchanges, rural exchanges 
and a variety of telephone instruments (decadic. DTMF, 
etc) ; (ii) shipment of ITI KINI ILT system for 3-month 
trial; (iii) training. 

ITI to request Government of Cambodia permit to visit in 
November 1992 to provide details of: ( i) ITI d:!.gi tal 
transmission systems and switching systems; (ii) optical 
fibre systems. ITI to forward proposal with respect to 
MINI ILT system. 

8. Department of Posts 
and Telecommunications 

L&T Product information 

Follow-up: Cambodian delegate to study information supplied on L & T 
products, especially that on RAX and MAX, and to respond. 
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Indian counterpart 
Proposer or main beneficiary Organization Type of cooperation 

9. Department of Posts 
and Teleco11111Unications 

TEMA/DOT Planning 

Project: 

Foll..>w·up: 

(i) Radio based planning of rural and urban trunk networks; 
(ii) All frequency planning, survey and equipment 
definition; (iii) training of staff in radio systems. 

Cambodia to request a:i. appropriate Indian expert under 
UNI DO technical assistance arrangements. TEMA to follow 
up. 

10. De~..artment of Posts 
and Teleco1111Unications 

BPL Systems and 
Projects 

Joint venture 
Technology transfer 
Exports 

Project: 

Follow-up: 

(i) Supply of EPABX (up to 4000 lines}, electronic 
telephone instruments of all types. and consumer 
electronics; (ii) consideration of joint venture and/or 
technology transfer in these areas plus turnkey jobs in 
networks. 

TEKA. 

11. Department of Posts 
and Telecolll!IUnications 

TCIL Consulting 
Training 

Project: 

Follow-up: 

(i} Consultancy to implement short term plans for a trunk 
network (DAMA), urban and rural telephone and transmission 
systems, telex and teleprinter services, and fax services: 
(ii) computerization of telephone accounting and billing, 
and telecoaaunications management; (iii) training of staff 
in operations and maintenance of teleco11111Unications 
systems, planning and management. 

TCIL to send further information. 

12. Department of Posts 
and Teleco1111Unications 

BPL Systems and 
Projects 

Joint venture 
Technology transfer 
Exports 

Project: 

Follow-up: 

(i) Supply of EPABX (up to 4,000 lines), electronic 
telephone instruments of all types. and consumer 
electronics; (ii) consideration of joint venture and/or 
technology transfer in these areas plus turnkey jobs in 
networks. 

TEMA. 
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Indian counterpart 
Proposer or main beneficiary Organization Type of cooperation 

13. Department of Posts 
and Teleco111111.1nications 

Shy am 
Collll\.tnications 

Technology transfer 
Training 

Project: 

Follow-up: 

China 

(i) To explore the possibility of Shyam's rural 
telecom products in Cambodia; (ii) provide training for 
maintenance of such products in Cambodia. 

Shyam will provide necessary technical specification for 
study and evaluating the product. Planning a goodwill 
v1s1t by Shyam to Cambodia in next 2 months for further 
dist:ussion. 

14. Beijing University of C-DOT Product de,·elopment 
Posts and Telecoaaunications 

Project: 

Follow-up: 

Exchange of information on R and D in switching technology 
with a view to collaboration in product development. 

BUPT to initiate correspondence. 

l~. China National Po~ts 
and Teleco1111Unications 
Industry Corp 

Shy am 
Communications 

Product development 

Project: 

Follow-up: 

Exchange of technical information on ru~al 

teleco1111Unications equipment and pay phones, with a view to 
collaboration in product development. 

TEMA. 

16. China National Posts 
and Teleco1111Unications 
industry Corp 

Crompton 
Greaves 

Equipment 
supply 
Technology transfer 
Joint projects 

Project: 

Follow-up: 

(i) China to supply equipment similar to RAX, wireless/line 
teleco11111Unicatio~s equipment, and optical fibre terminal 
equipment; (ii) China to supply know-how for manufacturing 
the above in India; (iii) joint projects to be undertaken 
for setting up telecommunications networks in third 
countries; (iv) joint manufacture of telephone instruments 
in third countries - rural teleco1111Unic~ti~n equipment and 
pay phones · with a view to collaboration in product 
deve 1 opar..,nt . 

(i) China NTP to provide literature and prices of equipment 
of interest; (ii) broad know-how transfer arrangements; 
(iii) broad details of arrangements for joint ventures. 
TEMA to follow up. 
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Indian ~ounterpart 
Proposer or 11ain beneficiary 

17. China National Posts 
and TelecollllUilications 
Industry Corp 
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Organization 

Eltec 

Type of cooperation 

Representation 
Joint venture 

Project: Consulting, expertise and technology transfer to India for 
teleco11m1Dications equipment, cables. terminals, exchanges, 
transmission lines and fibre optics. 

Follow-up: PTIC to send product brochures, price lists, including 
specification details for a marketing study in India and 
transfer options as soon as possible. 

18. China National Posts 
and Telecom1UOications 
Industry Corp 

Shi char 
Electronics 

Representation 

Project: 

Follow-up: 

Locating a representative and users interested in China's 
teleco11111Unications equipment technology or in the products 
themselves. 

TEMA . 

19. China National Posts 
and Teleco11111Unications 
Industt"y Corp 

TEMA Training 

Project: Training in China in the field of CAD for PCB designs. 

Follow-up: TEHA will identify appropriate Indian partner. 

20. China National Posts 
and Telecoamrunications 
Industry Corp 

HFCL/TEMA Technology 
Equipment 

Project: 

Follow-up: 

Subscriber carrier systems and other telecom equipments. 

China NTP to send proposal to HFCL for technology 
development and transfer. 

21. China National Posts 
Telecommunications 
Industry Corp 

TCIL Software supply 
Equipment 

Project: 

Follow-up: 

Supply of software packages for telephone administration. 

TBL (TCIL and Bell South) to follow up with further 
information. 
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Indian cOlUlt:erpart 
Proposer or main beneficiary Organizat:ion Type of cooperat:ion 

Indonesia 

22. PT Industri Tele- BPL Systems and Joint venture 
ko11111Unikasi Projects Technology transfer 
Indonesia Exports 

Project: (i) Supply of EPABX, telephone instruments of all types, 
and consumer electronics; (ii) consideration of joint 
venture and/or technology transfer in these areas plus 
turnkey jobs in networks; (iii) systems software 
development. 

Follow-up: TEMA. 

23. PT Industri Tele- TCIL Consultancy 
kommunikasi 
Indonesia 

Project: Supply of expertise for design of digital earth station. 

Follow-up: TCIL to contact PTT Indonesia for further details. 

24. PT Industri Tele- TEMA Technology and 
ko11111Unikasi mateu .. 3.l 
Indonesia 

Project: (i) Supply of smart card technology; (ii) joint development 
of digital eart:h station (TDHA); (iii) optical 
transmission; (iv) digital cross connect. 

Follow-up: TEHA to identify suitable Indian partner. 

25. PT lndustri Tele- L&T Equipment supply 
kommunikasi 
Indonesia 

Project: Information on possible distributor/dealers in Indonesia. 

Follow-up: PTINTI to revert if interested; L & T to provide further 
information. 

26. PT Industri Tele· 
kommunikasi 
Indonesia 

Shilchar Equipmen~ sup~ly 

Project: Export of radial core trdnsform.ar fr·r teleco1D111Unicat1ons 
applications. 

Follow-up: Shilchar. 
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Indian counterpart 
Proposer or aain beneficiary Organization Type of cooperation 

27. PT Industri Tele
kommunikasi 
Indonesia 

C-DOT Joint development 
Technical assistance 
Licensing 

Project: 

Follow-up: 

(i) Technical assistance in Rand D; (ii) joint development 
of transmission products (digital earth station, optical 
line transmission. 

C-DOT and PTI INTI. 

28. Ministry of Indu
stry 

DOT Technology 
transfer 

Project: 

Follow-up: 

(i) Vendor devplopment; (ii) role of government in 
development of teleco11111UI1ications equipment manufacturing; 
(iii) <>DOT operations; (iv) technology transfer from large 
companies to small- and medium scale enterprises. 

MOI to prepare an implementation programme for the 
development of the ele=tronics industries. 

29. Ministry of Indu
stry 

C-DOT Expertise 
Consultancy 
Technology transfer 

Project: 

Follow-up; 

Malaysia 

30. Electra 
Communications 

Project: 

Foll ow-up: 

(i) Consultancy and expertise in R and D organization, 
vendor development and procedures for TOT/royalty/funding; 
(ii) manufacturing TOT low-capacity switching and 
transmission systems. 

MOI 1elegate to process. 

C-DOT Technology 
transfer 

Import or technology transfer for manufacture of tailored 
systems for the 256 RAX or TDMA-PMP. 

C·DOT to supply further manufacturing details of products 
discussed. 
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Indian COlDlterpart 
Proposer or aain beneficiary Organization Type of cooperation 

31. Electra 
Communications 

Crompton 
Greaves 

Equipment supply 
Know-how 

Project: 

Follow-up: 

Nepal 

(i) Software for hotel management--front office and other 
services; (ii) voice mail systems; (iii) l + 7 subscriber 
carrier equipment; (iv) automatic call distributor. 

CG to supply technical and coanercial details of equipment 
discussed; Electra to provide proposal for know-how for 
telephone instruments supplied in SKD kits. 

32. Nepal 
Telecommunication 
Corp 

ITI Joint venture 

Project: (i) Possible joint venture with a Nepal firm to produce 
small digital exchanges (EPABX) and telephone instruments; 
(ii) possible supply of road traffic signalling system to 
Nepal. 

Follow-up: ITI. 

33. Nepal 
Teleco1D11Unication 
Corp 

Eltec Systems Joint venture 
Technology transfer 

Project: 

Follow-up: 

Consul ting, expertise in TVRO equipment and systems and 
supply of paging systems. 

NTP will send details of numbers of pagers required. TEMA 
to follow up. 

34. Nepal 
Telecommunication 
Corp 

United 
Telecoms 

Joint venture 
Technology 
transfer 

Project: 

Follow-up: 

Marketing of EPBAX, RAX and telephones with emphasis on 
PABX. 

Market study. United Telecoms to follow up. 
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Irdian counterpart 
Proposer or main beneficiary 

35. Nepal 
Telecommunication 
Corp 

25 

Organization 

BPL Systems and 
Projects 

Type of cooperation 

Joint venture 
Technology transfer 
Exports 

Project: (i) Supply of EPABX (up to 4,000 lines), pushbutton 
telephone instruments of all types, and consumer 
electronics; (ii) consideration of joint venture in these 
areas. 

Follow-up: TEMA. 

36. Nepal 
TelecoDDUnication 
Corp 

Shy am 
Cooounications 

Marketing 

Project: Possible marketing of Shyam products in Nepal. 

Follow-up: Shyam Communications. 

37. Nepal 
Telecommunication 
Corp 

United 
Telecom 

Project: Manufacturing of EPABX in Nepal. 

Follow-up: United Telecom. 

38. Nepal 
Telecommunication 
Corp 

Indchem 
Projects 

Joint venture 

Joint venture 

Project: Manufacturing of EPABX and supply of switching and 
transmission equipment. 

Follow-up: TEHA. 

39. Nepal 
Telecommunication 
Corp 

Hindustan 
Teleprinter 

Equipment supply 

Project: Supply of charge indicator and rural messaging terminal (in 
special version). 

Follow-up: HTL. 

40. Nepal 
Telecommunication 
Corp 

Industrial ar.d 
Engineering 

Training 

Project: Training of Nepalese manpower, marketing of TVRO equipment 
and introduction of paging systems. 

Follow-up: Industrial and Engineering. 
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Iniian counterpart 
Proposer or 1111in beneficiary Organization Type of cooperation 

Pakistan 

41. Mirza and Co. GNFC Lt:d. 
Teleco111111.1nication 
Corp. 

Technology 
transfer 

Project:: 

Follow-up: 

42. Mirza and Co. 

Transfer of technology for PABX (8 + 16 extendable up t:o 8 
+ 126 including testing equipment required for the cards, 
trouble-shooting manual, parts list, lowest cost of 
assembled and unassembled cards. training of technical 
personnel). 

Provision of above details; UNIDO expert to help set up 
manufacture of PABX systems. 

C-DOT 
Teleco1111Unication 
Corp. 

Technology 
transfer 

Project: 

Follow-up: 

43. Mirza and Co. 

Expertise on transfer of technology for small PABX systems, 
rural exchanges, and small capacity digital radio systems, 
including test equipment for quality control, trouble 
shooting and traininf of personnel. 

Delegate to visit C-DOT to see manufacture of rural 
exchanges. 

Telecommunication 
Corp. 

Hindustan 
Teleprinters 

Technology 
transfer 

Project: 

Follow-up: 

44. Mirza and Co. 

Assembly from CKD and SKD kits for sale to Government of 
Pakistan. 

HTL to forward price information. 

Telecommunication 
Corp. 

United 
Telecoms 

Technology 
transfer 

Project: 

Follow-up: 

Transfer of technology for PABX along with methods of 
improving price competitiveness using selective assembly in 
Pakistan. 

Delegate to visit Un;. ted Telecoms. 
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Indian cOWlterpart 
Proposer or main beneficiary 

45. Mirza and Co. 
Telecoimiunication 
Corp. 

27 

Organization 

Shyaa 
Co...-.mications 

Type of cooperation 

Technology 
transfer 

Project: Export of PABX and telephones in CKD form. 

Follow-up: 

46. Mirza and Co. 

Prices to be provided by Shyaa prior to joint work on 
feasibility of manufacture in Pakistan. 

ITI 
TelecoPDUnication 
Corp. 

Technology 
transfer 

Project: Kits for telephones (decadic and DTHF), small EPABX 
exchanges, rural exchanges, three channel operating centre 
systems; (ii) manufacture of transducers. 

Follow-up: ITI. 

47. Mirza and Co. 
Teleco1111Unication 
Corp. 

Eltec Study 

Project: Consul ting and preparation of a re1>ort on EPABX systems 
available in India and their suitability for Pakistan. 

Follow-up: Furthet meeting in September 1992. TEMA to follow up. 

Philippines 

48. National 
Telecommunications 
Commission 

Crompton 
Greaves 

Equipment 
supply 

Project: Supply of telephone and telecommunications equipment. 

Follow-up: TEMA. 

49. National 
Telecommunications 
Commission 

TCIL Equipment 
supply 

Project: 

Follow-up: 

Advice to the Association of Small Rural Telephone 
Companies, Philippines, on economic solutions for upgrading 
switching systems and external plant. 

TCIL to contact the Association for precise requirements. 
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Indian count:erpart 
Proposer or -in beneficiary Organizat:ion Type of cooperat:ion 

50. National 
Telecomaunications 
Comaission 

UNIDO/ITIJ Technical assist:ance 

Project: Study of costs and revenue sharing in t:he context of 
privatization. 

Follow-up: NTC. 

51. National 
Telecommunicat:ions 
Com::iission 

Advanced Radi.o 
Marti (P) 

Project: 

Follow-up: 

Supply of antennae. llUlti-access rural radio telephones and 
UHF equipiaent. 

ARM to initiate correspondence. 

52. National 
Tel~co11111UI1ications 

Coimaission 

ITI Joint 
venture 

Project: 

Follow-up: 

Republic of Korea 

(i) Joint venture t:o produce small and medium exchanges, 
rural exchanges (HILT). telephones (decadic, DTHF. 
switchable), telephones for defence; (ii) field trials in 
Philippines of a rural electronic exchange for three 
months. 

(i) ITI to contact Philippines L. Dirbee Telephone Co., the 
Association of Small Private Telephone Companies, and the 
Association of Integrated Systems and Manufacturing 
companies; (ii) NTC delegate to discuss rural exchange 
offer with private firms. 

53. Hinist:ry of 
Communications 

Tata Consulting 
Services 

Software 
development 

Project: Software consultancy to develop case tools. 

Follow-up: TCS presentation of software development activities. 
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Indian counterpart 
Proposer or -in beneficiary Organization Type of cooperation 

S4_ Ministry of 
Com1Unications 

Project: 

Follow-up: 

SS. Goldstar 

TCIL 
Services 

Software 
development 
and satellite 
co-.inication 

(i) Software consultancy to develop case tools and data 
base organization: (ii) cooperation with the Electrical and 
Telecomamications Research Institute, Rep. of Korea in 
satellite co...unication systems testing and manufacturing; 
(iii) information exchange on standardization ir. the field 
of teleco..unications technology. 

TCIL/DOT to initiate. 

C··OOT 
Inf oraation and 
Co11111Unications 

Information 
exchange 

Project: VSAT technology and manufacture. 

Follow-up: C-DOT to forward details. 

56. Goldstar 
Information and 
Com1t1nicati.ons 

Mekaster 
Telecom 

Technology 
transfer 
Joint venture 

Project: Manufacture of small switches (300 lines capacity). 

Follow-up: TEMA. 

57. Goldstar 
Information and 
Communications 

Haryana State 
Electronics 
Development Corp 

Technology 
transfer 

Project: 

Follow-up: 

Transmission equipment - 18 Ghz digital microwave radio, 
fibre optic transmission equipment, electronic displays. 

HOU to follow further discussions. 

58. Goldstar 
Information and 
Communications 

Eltec Systems Expertise 

Project: 

Follow-up: 

Korean expertise on networking; promotion of Korean 
products in India through Eltec. 

Go1.dstar to forward details of pager and services for 
promotion in India. 
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imlian counterpart 
Proposer or -in beneficiary Organization Type of cooperation 

59. Sa11Sung 
Electronics 
Communications 

Mekaster 
Telecom 

Transfer of 
technology 
Joint venture 

Project: Small switches, fibre optic cables, pagers. 

Follow-up: TEHA. 

60. Samsung 
Electronics 
Commmications 

Project: 

Follow-up: 

61. Sarasung 
Electronics 

Haryana State 
Electronics 
Development Corp 

Transfer of 
technology 
Financial 
participation 

Technology transfer for selected transaission products: 
radio paging systems, optical fibre couplers and 
connectors, 18GHz radio equipaent, intelligent switching 
llUl tiplexers. 

Samsung to review possibility of !Juyback; Hartron to 
provide company profile; MOU foreseen. 

Vintek RF 
Products 

Co11111Unications 

Technical 
collaboration 
Joint venture 

62. 

63. 

Project: 

Follow-up: 

Samsung 
Electronics 

Digital multi-access radio relay for telecoaaunication 
equipment. 

Forwarded for further discussion within Samsung. 

L&T Information 
exchange 

Coaaunications 

Project: 

Follow-up: 

Samsung 
Elect ronir.: s 
Co1D111unications 

Project: 

Follow-up: 

Information on each co•pany's product range. 

Samsung to forward company profile and product leaflets. 

On Watch Financial 
participation 
Joint venture 

Business partnership to develop night vision devices for 
developing country markets. 

Suitable Korean partner to be sought. 
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Indian counterpan 
Proposer or main beneficiary Organization Type of cooper&tioo 

Sri Lanka 

64. Sri Lanka 
TelecOll 
Co-.anications 

ITI Technology 
transfer 

Project: 

Follow-up: 

Feasibility study on a~se•bling telephones and small-scale 
switches, and 11anufacturing electronic components with a 
view to technology transfer and possible joint venture vith 
local Sri Lankan 1111nufacturers. 

~ithin one or two months. 

6~. Sri Lanka 
Teleco• 
C~ications 

Melcaster 
Telecom 

Technology 
transfer 
Joint venture 

66. 

67. 

68. 

Project: 

Follow-up: 

Sri Lanka 
Telecom 

Feasibility study for Sri Lanlca manufacture of MDF and CCT 
boxes. 

Market survey and feasibility report. 

Croapton 
Greaves 

Joint venture 

C<>mB\iOications 

Project: 

Follow-up: 

Sri Lanka 
Telecom 
Co111DUnications 

Project: 

Follow-up: 

Sri Lanka 
Telecom 
Communications 

Project: 

Sri Lanka assembly and manufacture of small-scale PABXs and 
telephone instruaents under joint venture arrangements vi th 
local Sri Lanlcan manufacturers . 

Feasibility report within two months. 

TEMA Technology 
transfer 
Joint venture 

Transfer of jelly-filled cable technology and supply of 
materials under joint venture arrangements. 

TEMA will advise on suitable partner. 

C-DOT Technology 
transfer 
Joint venture 

(i) Feasibility study by C-DOT engineers on requirements 
and adaptability of C-DOT technology in the Sri Lanka 
network; (ii) installation of trial systems. 

Action within one months. 
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Indian counterpart 
Proposer or 1Min beneficiary Organization Type of cooperation 

69 _ Sri Lanka Gujarat Nar.ada Study t.our 
Telecoa Valley Fertilisers 
C~ications 

Project: Study tour on repair, maintenance and manufacturing of 
various t.ypes of PCB svit.ches. 

Follow-up: TEMA. 

70. Sri Lanka 
Telecoa 
Comainications 

Project.: 

Follow-up: 

Eltec Feasibility 
st.udy 

Feasibility st.udy on: (i) asse•bling telephones, PABX and 
subscriber equip11ent., with opt.ion to 111anufacture components 
locally; (ii) manufacturing PCBs and modernization of 
exchange equipment. 

Within one or tvo 111<>nt.hs. TEHA t.o follow up. 
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Af1NEX III 

WORKSHOP f'('R ASIA AND PACIFIC REGION REPRESENTATIVES 
FROM THE TELECOHKUNICATION INDUSTRY 

(THROUGH PARTICIPATION AT •ELECTRONICS •92• - ELECTRONICS 
AND TELECOHHUSICATIONS FAIR) 

Nev Delhi, India 

24-27 Septe•ber 1992 

UST OF PARTICIPARTS 

Hr. Hohamaad JALIL 
Telecoaaunications Department 
Ministry of Communication 
c/o UNDP 
P.O. Box 5 
Kabul 
Afghanistan 
Tel: {873) 26 051, {873) 26 052 

Hr_ Sherif-Ud-Dovla KHAN 
Chief, Planning & Joint Secretary 
Ministry of Post and Telecmmiunication 
Room No. 411, Building No. 7 
Bangladesh Secretariat 
Dhaka 
Bangladesh 

Hr. l..ar NARATH 
Deputy Director 
Department of Posts and Telecoanunications 
Posts and Teleco111DUnications of Cambodia 
Phnom Penh 
ea.bodia 
Tel: 2. 5411 
Tlx: 16101 KA 
Fax: (855) 23 26011 

Hr. Li Yong LIN 
Deputy Chief Engineer 
China! National Posts and Teleco1111Unication 

Industry Corporation 
28 Xin Wai Street 
Beijing 100088 
People's Republic of China 
T~l: 202 56 82 or 202 1144-2148 
Tlx: 22018 ptic en 
Fax: 2014795 

• 
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Hr. Paraan AllDIANSYAH 
Head, Section for Programae Development for 

Electrical Machinery and Electronic Industries 
Directorate General for Machinery 
Ministry of Industry 
Jl. Gatot Subroto Kav 52-53, Floor 9 
Jakarta Selatan-12950 
Indonesia 
Tel: 21-515 509 Ext. 2356 
Fax: 21-512 482 

Mr. Armein FIRMANSYAH 
Chief, Division of Radio Link Standards 
Directorate General of Posts and Telec01m1Unications 
Directorate of Postal Standardization Development 
Jl. Tomang Raya No. 14 
Jakarta-11430 
Indonesia 
Tel: 62 21 5680213-15 Ext. 42 
Tlx: 43309 postel ia 
Fax: 62 21 5669317 

Hr. P. Philips KEMBAREN 
General Kan?.ger R&D 
PT. Industri Telekomunikasi Indonesia (Persero) 
Jl. Hohamaad Toha No. 77 
Bandung 40253 
Indonesia 
Tel: 62 22 501501 
Fax: 62 22 502444 

~r. Thiam Huat LIM 
Deputy General Manager 
Electra Co11111Unications SDN BHD 
16 Jalan 51A/225 
46100 Petaling Jaya 
Selangor Darul Ehsan 
ltalaysia 
Tel: 03 7769222 
Tlx: HA 37948 
Fax: 03-7759130 

Hr. Chet Prasad BHATTARAI 
Manager 
International System 
Nepal Teleco11111Unication Corporation 
P.O. Box 2693 
Kathmandu 
"2pal 
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Mr. ~lid K. MIRZA 
Mirzaco Corporation 
Hirzaco House 
Hall Road 
Lahore 
Pakistan 
Tel: 321018, 236689 
Tlx: 44882 altaj pk 
Fax: (042) 220234 or (042) 234087 

Hs. Kathleen G. HECETA 
Director, Legal Department 
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National Telecommunications co .. ission 
865 Vibal Building 
EDSA Corner Times Street 
Quezon City 
Manila 
Philippines 
Tel: 99 83 90 
Tlx: 63912 ntc pn 
Fax: 921- 71-28 

Hr. Amadeo YABES 
Director 
Region III (Pampanga) 
National Teleco11111Unications Coimaission 
865 Vibal Building 
EDSA Corner Times Street 
Quezon City 
Manila 
Philippines 
Tel: 98-88-55 or 98-83-77 
Tlx: 63912 NTC PN 
Fax: 921-71-28 

Hr. Wan-Pyo HONG 
Deputy Director 
Telecommunications Policy Office 
Ministry of Co1111Unications 
100 Sejong-ro, Chongro-gu 
Seoul 
Republic of Korea 
Tel: 750-2333 
Fax: 750-2915 
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Mr. Young-man JI 
General Manager 
Planning Department 
Samsung Electronics 

36 

11th Floor. Ankuk Fire Insurance Building 
87, Ulchiro 1-Ga, Chung-Ku 
Seoul 
Republic of Korea 
Tel: (02) 728-8220 
Tlx: K24377 telcom 
Fax: (02) 728 8679 

Hr. Ik-boo KIM 
Managing Director 
Goldstar Information and CollllllUilications 
533, Hogye-Dong, Anyang-Shi 
Kyunggi-Do 
Republic of Korea 
Tel: (0343) 50-7000 
Tlx: K22913 lgrnday 
Fax: (0343) 52-9184 

Hr. Thilaksiri ATAPATTU 
Deputy General Manager 
Material Management Section 
Sri Lanka Telecom 
P.O. Box 503 
Lotus Road 
Colombo-I 
Sri Lanka 
Tel: 94 1 23552 
Tlx: 21477 telecom ce 
Fax: 94 I 44 0000 

Hr. Shyam Sunder AGGARWAL 
President 

LI SI OF INDIAN PEI $GATES 

Small Scale Telecom Equipment and 
Cable Manufacturers Association 

Paramount Cable Corporation 
59/17, New Rohtak Road 
New Delhi-110 005 
India 
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Brig_ R.C. DHINGRA 
Resident General HaW'ger 
BPL Systems and Projects Ltd_ 
701-703, Devika Tower 
6 ~ehru Place 
New Delhi-110 019 
India 
Tei: 646-9150, 643-4309 
Tlx: 031-61472 
Fax: 011-6426235 

Hr. T.R. DUA 
General Manager 
Hekaster Telecom Pvt. Ltd. 
908, Ansal Bhawan 
16 Kasturba Gandhi Marg 
New Delhi-110 001 
India 
Tel: (0) 91 11 3312110, 3318360 
Tlx: (31) 66223 mtpl in 
Fax: 91 11 3712155 

Hr. H.C. GANDHI 

37 

Member, Public Enterprises Selection Board 
Block 14, CGO Complex 
Lodi Road 
New Delhi-110 003 
India 

- ..,,..,_,. ... _.,.. __ - .. 

Hr. Das GHANISiiAH 
Secretary-General 
Electronic Component Industries Association of India 

(ELCINA) 
707, Sahyog Building 
58 Nehru Place 
New Delhi 
India 

Mr. K.K. GHOSH 
Director 
Hindustan Cables Ltd. 
A-285, Defence Colony 
New Delhi 
India 

Mr. Narinder K. GOYAL 
General Manager 
Himachal Futuristic Communications 
1202, Chiranjiv Tower 
43, Nehru Place 
New Delhi-110 019 
India 
Tel: 64 68 409, 64 71 298 
Fax: 011-6427355 

Ltd. 
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Hr Dipak Kumar GUPTA 
Chairman & Managing Director 
Hindustan Cables Ltd. 
A-285, Defence Colony 
New Delhi 
India 

Hr. K.N. GUPTA 
Director (Tx) 

38 

Centre for Development of Telematics (C-DOT) 
9th Floor, Akbar Bhavan 
Chanakyapuri 
P.O. Box 5250 
New Delhi-110 021 
India 

Mr. B.N. IYENGAR 
Deputy Director General (Production) 
T~lecomm Commission 
Sanchar Bhawan 
20, Ashok Road 
New Delhi 
India 
Tel : 3 71 6666 
Fax: 370 198 

Hr. Sharadchandra R. JOSHI 
Manager (Exports & Projects) 
Crompton Greaves Ltd. 
Bombay-23 
India 

Mr. Sandeep KAPOOR 
Deputy General Manager 
Haryana State Electronics Development (HARTRON) 
sco 111-113 
Sector 17-B 
Chandiga=h-160 017 
India 
Tel: 541864, 541865 
Tlx: 395-329 
Fax: 0172-543479 

Mr. Jagdish KAPUR 
General Manager 
Indian Telephone Industries Limited 
1st Floor Core No. 6 
Scope Building 
7. Lodi Road 
New Delhi-110 003 
India 
Tel: 360555, 362685 
Tlx: 031-63177 
Fax: 11-362666 
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Hr. P.C. KATIYAR 
Director (LP) 
Telecom Commission 
Department of Telecommunications 
Sanchar Bhawan 
Ashoka Road 
New Delhi-110 001 
India 
Tel: (011) 37 15 022 
Tlx: (031) 61740, 61741 
Fax: (011) 371 69 22 

Hr. Arun KHANNA 
Director 

39 

Shyam Antenna Electronic (P) Ltd. 
A-60, Naraina Industrial Area, Phase-I 
New Delhi-110 028 
India 
Tel: 54 39 606 
Tlx: 031-76235 shyam in 
Fax: 91-11-5434981 

Hr. Sudarshan Kumar KHANNA 
Director 
Indian Telephone Industries 
ITI 
45/l Magrath Road 
Bangalore-560 025 
India 

Mr. Anil KHOSLA 
General Manager 
Alcatel Modi Network System 
13th Floor, Hemkunt Towers 
98 Nehru Place 
New Delhi-110 019 
India 
Tel: (11) 6434544 
Tlx: (031) 61742 modi in 
Fax: (11) 6427453, 6444221 

Mr . A . KOLDAEV 
Second Secretary 
Russian Embassy 
New Delhi 
India 

Mr. Jai KRISHNAN 
Technical Manager 
ECIL 
203, New Delhi House 
Barakhambt' Road 
New Delhi 
India 
Tel: 331 32 37 
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Kr. V. KRISHNAN 
General Manager (Commercial) 
Indian Telephone Industries 
45/1, Magrath Road 
Sangalore-560 025 
India 
Tel: 00 91 812 56lll6 or 562132 
Tlx: 0845-8222 
Fax: 00 91 812 567188 

Hr. Balram K. HAHENDRA 
President 
Hahendra Electronics (P) Ltd. 
CS Chirag Enclave 
New Delhi-110 048 
India 
Tel: 64 1 6004, 64 1 6003 
Tlx: 66290 gti in 
Fax: 646 7690 or 7431588 

Hr. Sudhir MALHOTRA 
Consultant (Software) 
Tata Consultancy Services 
Fulbright House 
12, Hailey Road 
New Delhi-110 001 
India 
Tel: 33 29 696, 3329697 
Tlx: 61282 
Fax: 011-3311735 

Hrs. Lakshmi G. MENON 
Chairman & Managing Director 
Hindustan Teleprinters Ltd. 
GST Road Guindy 
Madras-600 015 
India 
Tel: 2346171 
Tlx: 041-26077 htl in 
Fax: 91 (44) 23 40 340 

Mr. Jitendra MOHAN 
Deputy Director General (TP) 
Department of Telecommunications 
Ministry of Communications 
Sanchar Bhawan 
Ashok Road 
New Delhi-110 001 
India 
Tel: 37 11 872 
Tlx: 031-61160 
Fax: 011-3716629 
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Hr. C.P. MURALI 
Progra11111e Manager 
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Centre for Development of Telematics (C-DOT) 
9th Floor, Akbar Bhawan 
Chanakyapuri 
P.O. Box 5250 
New Delhi-110 021 
Irdia 
Tel: 671209, 604451 
Tlx: 031-82004 c-dot in 
Fax: 91 11 6885558 

Hr. N. K. NEHRA 
Marketing Director 
Vintek R.F. Products (P) Ltd. 
A/2, Sowbhagya Apts. 
80 Feet Road 
Hal 3rd Stage 
Bangalore-560 075 
Irdia 
Tel: 581840 
Tlx: 0845-2582 
Fax: 0812 580429 

Hr. Bishnu Das PRADHAN 
Executive Director 
Centre for Development of Telematics 
9th Floor 
Akbar Bhawan 
Chanakyapuri 
New Delhi-110 025 
lrdia 
Tel: 605580, 677525 
Tlx: 031-82004 c-dot in 
Fax: 91-11-6885558 

Hr. Anil PRAKASH 
Senior Manager (Marketing) 
Shyam Antenna Electronic (P) Ltd. 
A-60, Naraina Industrial Area, Phase-1 
New Delhi-110 028 
lrdia 
Tel: 54 39 606 
Tlx: 031-76235 shyam in 
Fax: 91-11-5434981 

Hr. Ravi Visvesvaraya PRASAD 
Industrial & Technical Consultant 
19, Haitri Apts 
A-3, Paschim Vihar 
New Delhi 110 063 
Irdia 
Tel: 91 11 558 54 39 
Fax: 91 11 558 53 97, 686 67 20 
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Mr. S.H. PRASAD 
Senior Deputy Director General 
Telecomaunication Engineer~ g Centre 
Department of TelecommunicaLions 
Khurshid Lai Bhavan, Janpath 
Nev Delhi-110 001 
Irdia 
Tel: 3320252, 3032788 
Tlx: 031-65094 
Fax: 91 (11) 3326029 

Hr. Nonvinkere Sitharam RAHACHANDRAN 
General Manager 
Bangalore Telecom District 
Department of Telecom 
Chamber of Commerce Bldg. 
Kempegovda Road 
Bangalore-560 009 
Irdia 
Tel: 262424 
Fax: 269119 

Hr_ N. V. A. RAMA RAO 
General Manager 
Department of Telecom 
Telecom Quality Assurance Circle 
Dooravaninagar 
Bangalore-560 016 
Irdia 
Tel: 511711, 569033 
Tlx: 81-845-8411 cact in 
Fax: 91 812 567850 

Hr. D.R. RAO 
Group Incharge (Equipment) 
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Electronics Trade and Technology Development 
Corporation Limited 

15/48, Halcha Marg 
New Delhi-110 021 
lrdia 

Mr. C.S. REDDY 
Chief Executive 
Kaveri Microwave Components 
795, 12th B'Cross 
J.P. Nagar 
Bangalore-78 
lrdia 

Hr. R.B. SAHAJPAL 
Deputy Director General (TFT) 
Department of Telecommunications 
1106, Sanchar Bhawan 
Ashoka Road 
New Delhi-110 003 
India 
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Mr. P.K. SANDELL 
President 
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Telecom Equipment Manufacturers' Associatiora 
G-55. Gulmohar Enclave 
New D~lhi-110 049 
India 
Tel: (0) 6465120. 657001 
Tlx: 031-66576 indp in 
Fax: 642-3742 attn. TEMA 

Mr. P. SATYAM 
Senior Manager (Equipment) 
Electronics Trade and Technology Developme1:•: 

Corporation Limited 
15/48, Halcha Marg 
New Delhi-110 021 
India 

Mr. Sandeep SHAH 
Technical Manager 
Shilchar Electronics Pvt. Ltd. 
BILFD 
BIL 391410 
Dist. Baroda 
India 

Mr. S.S. SHEKHAWAT 
General Manager 
Hindustan Teleprinters Ltd. 
CST Road Guindy 
Madras-600 032 
India 
Tel: 2346171 
Tlx: 041-26077 htl in 
Fax: 91 (44) 23 40 340 

Mr. Surjit SINGH 
General Manager 
Supercom India Limited 
50, NPEZ 
Noida (U. P. ) 
Pin 201 305 
India 

Hr. N.K. SRIVASTAVA 
Director (Satellite) 
Department of Telecommunication 
Room No. 1305, Sanchar Bhawan 
New Delhi-110 003 
India 
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Hr. N. SUBRAMANIAN 
Group General Manager 
Telecom Consultants India Ltd. 
Chiranjiv Tower. 3rd Floor 
43, Nehru Place 
New Delhi-110 019 
India 
Tel: 91 11 6438514, 6429800 
Tlx: 81-31-62135 or 62935 
Fax: 91 11 6435398 

Hr. R. SUNDAR 
Director 
Uptron India Ltd. 
A-1. UPSIDC Industrial Area 
Deva-Chinhat Road 
Lucknow-227 105 (U.P.) 
India 
Tel: 381968, 315855 
Tlx: 0535-2316 uplc 
Fax: 91-522-392899 

Hr . Al ok TANDON 
Director 
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Shyam Antenna Electronic (P) Ltd. 
A-60, Naraina Industrial Area, Phase-1 
New Delhi-110 028 
India 
Tel: 54 39 606 
Tlx: 031-76235 shyam in 
Fax: 91-11-5434981 

Hr. Ramesh TASKAR 
Director 
Goa Telematics Ltd. 
1, Dr. V.B. Gandhi Marg 
Bombay-400 023 
India 
Tel: 277525, 276610 
Tlx: 011-82207 cgly in 
Fax: (22) 2028025 

Hr. Anil TECKCHANDANI 
Asst. Marketing Manager 
GNFC Ltd. 
A-1/288, Safdarjung Enclave 
New Delhi-29 
India 
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Mr. V.V.P. TENDULKAR 
Sales Manager 
Shilchar Electronics Pvt. Ltd. 
BILFD 
BIL 391410 
Dist. Baroda 
India 
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Brig. D.K. UBEROY 
Zonal Manager 
Maharashtra Electronics Corporation Ltd. 
C-5, Safdarjung Development Area 
Community Centre 
New Delhi-16 
India 
Tel: 6864911, 6864919 
Tlx: 031-73080 meln in 
Fax: 011-6862004 
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INIERNATIORAL AND REGIONAL OllGNJIZATIORS 

ASIA AND PACIFIC CENTRE FOil 'l'RAllSFEll OF TECHNOLOGY (APCTT) 

Hr. K. LAKSHMINARAYANAN 
Technology Promotion 
UN ESCAP Asian and Pacific Centre 

for Transfer of Technology 
49, Palace Road 
Bangalore 
India 
Tel: 266930 
Tlx: 8452719 apct in 
Fax: Ql 812 263105 

ASIA-PACIFIC tELECOMKUNITY (APT) 

Hr. Amarendra NARAYAN 
Director 
Project Development 
Asia-Pacific Telecommunity 
12/49, Soi S 
Chaengwattana Road 
Bangkok-10210 
"nlailand 
Tel: 662-5730044 
Tlx: 84198 aptelbk th 
Fax: 662-5737479 
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INTERNATIONAL TEI.EalllUIICATIOll UNION (ITU) 

Mr. Kanti Kumudapati GUNAWARDANA 
JTU Area Officer 
IT"t! Area Office 
P.O. Box 107 
Kathmandu 
Nepal 
Tel: 9771-228479 or 22666S 
Tlx: 2519 itu ar 
Fax: 22-8SII 

UNITED NATIONS DEVELOPMENT PROCRAMKE (UNDP) 

Mr. E. DESSAU 
UNDP Resident Representative 
UNDP 
P.O. Box 30S9 
SS Lodi Estate 
New Delhi-110 003 
India 
Tel: (9111) 462-9333 
Cable: UNDEVPRO NEW DEUII 110 003 
Fax: (9111) 462-7612 

Mr. Raghunath D. MAKKAR 
Chief, Intercountry Programmes 
UNDP 
New Delhi 
India 

Ms. V. SUKUNTHA 
Programme Officer 
LWP 
New Delhi 
India 

Mr. Jun-Liang CHEN 
Professor 

urnoo CONSVLTANT 

Director of National Lah at BUPT 

.. ,_ .. -.. ~ ~-· 

Beijing University of Posts and Telecommunications . 
42 Xue Yuan Road 
Beijing-100088 
People's Republic of China 
Tel: 20 22 770, 2013388-2260 
Fax: 20 28 643 
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qnoo SIAFF MDmEIS 

Mr. K_ VENKATARAMAN 
Director 
Technology Development and Promotion Division 
Department for Industrial Promotion, 

Consultations and Technology 
UNI DO 
P.O. Box 300 
A-1400 Vienna 
Austria 
Tel: 43 1 21131 Ext_ 3728 
Tlx: 135612 uno a 
Fax: 43 1 232 156 

Mr. M. ISi.AM 
UNIDO Country Director for India and Bhutan 
c/o UNDP 
P.O. Box 3059 
55 Lodi Estate 
New Delhi-110 003 
India 
Tel: (9111) 462-8877 
Cable: UNDEVPRO NEW DELHI 110 003 
Fax: (9111) 462-7612 

Hr. Geoffrey E. HARIKI 
Industrial Development Officer 
Informatics Unit 
Technology Development and Promotion Division 
Department for Industrial Promotion, 

Consultations and Technology 
UNI DO 
Austria 
Tel: 211 31 Ext. 3359 

Hr. Peter ELLWOOD 
Industrial Development Officer 
Section for Economic Cooperation Among 

Developing Countries 
Special Measures and Activities Division 
Department for Programme and Project Development 
UNI DO 
Austria 
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t.lORKSHOP FOR ASIA A.tm PACIFIC REGIC>ro REPRESENTATIVES 
FROM THE TELECOMMUNICATION INDUSTRY 

ANNEX IV 

(THROUGH PARTICIPATION AT •ELECTRONICS •92• - ELECTRONICS 
AND TELECOMMUNICATIONS FAIR) 

New Delhi, India 
24-27 September 1992 

LIST OF oocomrrs 

l. Inventory of Existing Facilities for Teleco11111Unicaticn, Testing, 
Certification, Quality Control, Standardization, etc. in Countries of 
Asia and Pacific Region 

2. Provisional List of Telecommunication Equipment Hanuf acturers in the 
Asia-Pacific Region 
(UNIDO) 

Provisional List of Telecommunication Equipment Manufacturers in the 
Asia-Pacific Region (Addendum) 
(UNIDO) 

Report on Meeting on Technological Cooperation for the Development of 
the Telecommunications I:idustry in the Asia-Pacific Region, 
Bangalore, India, 9-13 recember 1991 
(UNI DO) 

4. APT's Role in Transfer of Telecommunications Technology 
(APT) 

5. 

6. 

The Role of the ITU in the Development of Telecommunications in the 
Asia-Pacific Region 
(ITU) 

Korea's Telecommunications Infrastructure and International Cooperation 
(Hr. Wan Pyo Hong) 

7. Software in Telecommunication Industries and its Cooperative 
Development 
(Hr. Jun-liang Chen) 

3. Country Paper for Bangladesh 
Technology Transfer Opportunities in Bangladesh 
(Hr. S.O. Khan) 

9. Trends in Telecommunications Venture in Cambodia 
(Hr. Lar Narath) 

10. Assistance in SHE's and Promotion of Technology Transfer among 
Developing Countries - The Role of APCTT 
(APCTT) 
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C:hina National Teleco11111UI1ications Industry and Cooperation in the Asia
Pacific Region 
(Hr. Li Yong Lin) 

Current Situation of Teleconnunications Development in Indonesia 
(Hr. Armein Firmansyah) 

13. Philippine Telecommunications Today 
Technology Transfer Opportunit.ies 
(Philippines National Telecommunications Co111111ission) 

14. Nepal Teleco11111Unications Background 
(Hr. C.P. Bhattarai) 

15. 

16. 

The Indonesian Telecommunication Equipment Industry 
(Hr. Ardiansyah Parman) 

Teleco1D111Unications Software Development in India 
(Hr. C.P. Murali) 

17. A Compendium of Possible Illustrative Projects 
(TCIL) 

18. 

19. 

20. 

21. 

Industrial Development and Telecommunication in Malaysia 
(Hr. Lim Thiam Huat) 

Proceeding of the UNIDO Meeting on Development of Telecommunications 
Equipment and Components Industry in Asia-Pacific Region, 
Bangalore, India, 9-13 December 1991 

Rural Telecommunication Planning 
(Hr. N. Ramar.handran) 

Quality Assurance Testing and Certification in the Field of Telecom 
Equipment and Related Components 
(Hr. N. Rama Rao) 

22. Satellite Communications 
(Mr. N. Srivastava) 

23. Rural Telecommunications Technologies 
(Hr. B.D. Pradhan) 

24. Trends in Type Approval 
(UNIDO) 

25. Value-added Services in India 
(G.T. Narayan) 
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