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FOR ACTION
Question 10/2: 
Communications for rural and remote areas

Focus Group 7:
Study various mechanisms by which to promote the development of new telecommunication technologies for rural applications

STUDY GROUP 2
SOURCE:
INDIA

TITLE:
RURAL COMMUNICATION - NEED TO HAVE A UNIFORM POLICY FOR ASIA-PACIFIC REGION IN PARTICULAR AND DEVELOPING COUNTRIES IN GENERAL

________

Action required: Participants may consider this document as an input document for the final report of Question 10/2.

Abstract: The document contains proposals for accelerating the growth of rural communications.

1.
BACKGROUND - 
Question No. 3.1 related to SG No.3 was regarding Planning, Implementation and Operation of CDMA technology and WLL system implementation aspect. 

1.1
In the context of Rural Communications in developing countries I happened to go through the various papers, articles etc. compiled by the Study Groups in response to Question No.3.1. A number of good suggestions have been made, which can be very useful to many countries providing USO, but the main problems remain as per follows: -

· Proper financing and rate of return

· Appropriate technology

· Maintenance of Assets

· Involvement of the people

1.2
The need for effective and comprehensive rural Communication services has become clear in the last few years, particularly after the “Missing Link” was discussed in an international platform.  In the past, several countries provided communication facilities in rural areas on a strictly cost and profit basis.  Facilities were also extended wherever there were administrative requirements.  Thus, even after making USO compulsory for service providers, the rate of growth in communication facilities in rural areas has been slow.

(The views / ideas expressed in this article are personal to the author do not necessarily reflect views or policy of the Government of India )

1.3.1
The past century has witnessed extra-ordinary developments in technology.  The Internet and the convergence of telecommunications with Information Technology, Voice, Data and Entertainment Electronics presents unique opportunities in the next millennium.  Development of communication has traditionally been confined to urban areas in developing countries.  Comprehensive policy framework for regulating and upgrading telecom services are being formulated in several developing countries but still it is a far cry for rural areas except for developed countries.

1.3.2
Rural areas in developing countries have been neglected, and this imbalance has to be redressed to enable us to build an information society as majority of population, particularly in Asia Pacific region, is living in rural areas mainly due to the fact that for human survival agriculture has been the basis of sustenance of human life from pre-historic era till date in developing countries.

1.3.3
Rural telecommunications has been neglected because of the unfortunate impression prevalent that there is not enough demand in rural areas to justify investments of the kind required to create a comprehensive and effective rural telecommunications network.  The rate of return is considered to be very low, and spread over a protracted gestation period.  Thus, sources of finance which are readily available for urban telecommunications projects, suddenly dry up when it comes to their rural counterparts.

1.4
However, this point of view ignores the tremendous potential and demand for rural telecommunications in developing countries.  A number of developing countries are on the threshold of an agro-based industrial revolution, in which their strong competitive advantage in agro-industries is going to propel rapid development, commercialization, marketisation and rising living standards in the rural economy.  However, for this to happen, the entire infrastructure requires upgradation.  But there are severe constraints on access to funding for rural areas, in view of prevailing misconceptions on the nature of the rural markets.

1.5
Today, the rural market in a number of developing countries is booming.  It is common knowledge that a good monsoon augurs well for consumer goods industries, as rural incomes maintain their upward trend.  Consumer goods companies regularly updates their information on the requirements of this sector.  A significant portion of the contemporary farmer is a sophisticated commercial operator, who requires information on market rates in different parts of the region, state, country and even the world.  Thus two years ago a failed Soya crop in the U.S. radically pushed up the price and export prospects for Indian Soya, which made a killing in world markets.  However, most of the profit would have been skimmed off by the international dealer and other intermediaries, with comparatively little trickling down to the farmer.  Access to on-line information on commodity exports  situation in different parts of the globe, climate, weather, forecasts, forward prices, etc., would enable the farmer to make rational decisions on what, when and in what quantity to cultivate, and lead to vast improvements in efficiency and productivity.

1.6
This is already happening.  In a rural telecommunications survey, it was found that local calls accounted for only 10% of all calls made, while STD accounted for 35% of all calls.  Calls to District HQ and regional market centres accounted for 40% and 3-4% were international calls.  This shows that the requirement for long distance communications in rural areas is really urgent and the issue now is no longer whether there is a demand, but how to finance creation of the initial infrastructure which requires massive capital investment.

1.7
A number of methods have been suggested at various fora for –

· Financing of USO

· Technology to be adopted for USO, and

· Business applications of such USO

I had elaborated on the above points in my previous articles published in the July’96 and January’97 issues of the APT Journal and at the Colloquium on Trade, Finance and Communication, held under the aegis of ITU-DOT India, at New Delhi in November’97.

1.8
The main reason for slow development of rural communications is attributed to -

· Finance is not readily available , due to long gestation periods. 

· Peoples’ participation in developmental projects is lacking.

· The range of appropriate technology available for deployment in rural areas of developing countries is limited, as requirements vary from country to country and even place to place in the same country.  A typical range of technology in wireless domain is given in Annexure along with brief comments and their frequency of operation from which it can be inferred that most of them do not fulfil the requirements of rural communication of Asia Pacific region.

1.9
A number of Governments have enacted legislation to provide universal service / universal access.  However, these measures are inadequate, as the beneficiaries do not have sufficient venture capital.  ITU study projects, on Multipurpose Community Telecentres, conducted in several African and Latin American countries, Bhutan, India (In which I contributed as a researcher) and many others have established that people are interested not merely in telephone services, but other value added services such as Tele-medicine, Tele-education, Tele-trading, etc. 

1.10
The second point of consideration is the availability of state-of-the-art infrastructure in a particular country to support Tele-medicine, Tele-education & Tele-trading services. ITU’s Rajkot (India) project has demonstrated that even in remote corners of the country, there is a market for such value-added services. 

1.11
 The past century has witnessed extra-ordinary developments in technology.  The Internet and the convergence of telecommunications with Information Technology, Voice, Data and Entertainment Electronics presents unique opportunities in the next millennium.  Comprehensive policy framework for regulating and upgrading telecom services are being formulated in several countries. 

1.12
Development of communication has traditionally been confined to urban areas in developing countries.  Rural areas have been neglected, and this imbalance has to be redressed to enable us to build an information society in India.

2. SOME RECOMMENDATIONS

2.1
Options for addressing these problems are -

· Identify sources of funding.

· People’s participation.

· Dynamic policy frame-work and rapid induction of appropriate technologies and equipment in rural areas.

2.2
Funding options:  The following strategy for obtaining funding for rural communications development could be considered:  The rural population requires vast amounts of market information related to agricultural, horticultural and husbandry products, such as prevailing and forward market rates, prices, costs of various inputs and services, credit facilities available, etc. Access to such information could provide them with more options and radically improve their quality of life.  Thus, agro-industries like sugar manufacturing and food processing are located where raw materials are being grown / processed.  These farmers are dependent upon institutions like sugar mill associations, fruit juice associations, milk co-operatives, tea-gardens, tobacco growers, etc. and similar organizations for credit.  For example, a sugarcane farmer obtains credit for seed, fertilizer, irrigation facilities like pumps etc. from the Sugar Mill Association.  The farmer sells his produce to the sugar mills in return for a receipt which are subsequently collected by the Association of Sugar Mills.  The Association pays the balance to the farmer after deducting their dues.  Thus, the Sugar Mill Association acts like a banker to the farmers as well as to the sugar mills, and could become a vital link in the extension of telecommunications facilities to rural areas.  These Associations are interested in maintaining close communication links with all their clients i.e. farmers as well as sugar mills, etc., so as to improve productivity and avoid wastage and delay.  The telecom service providers could either franchise the Associations, to provide the services, or they could themselves become communication service providers, after obtaining the necessary permission from the Government. Similar situation characterizes the fruit/ milk / tea / food processing industries etc. in developing countries.  Once, this model, to encourage agro-based industrial-financier / associations to provide telecommunications in rural areas is adopted, then the deployment of communication facilities in rural areas will be greatly accelerated.

2.3
So, there is an established demand, an organization which can take on the responsibility of providing efficient value added services to its clients, and potential to make good profits.  The only factor missing is funding.  The Agro-Associations do not have enough surplus to meet the magnitude of expenditure involved.

2.4
In such a scenario, Financial Institutions could play a crucial role for arranging funding for the initial capital investments in telecom infrastructure, which are extremely large.  It should be possible to prepare bankable projects in this priority area, which would demonstrate good returns once the project become operational.  Tie-ups with international Financial Institutions such as the World Bank, ADB and others, could also be considered as rural development is high on their priority list.

2.5
The above is a self-contained, workable proposal which if implemented, could provide tremendous value addition in agricultural activities, and over time lead to enormous incentives to improve productivity and maximize opportunities.  The close, on-line connections with urban areas and world commodity markets would revolutionize traditional modes of market strategising and usher in an era of rising living standards of the rural people of Asia Pacific Region.

2.6
So far as choice of technology is concerned, the following points are to be kept in view -

· The technology should be modular in design so that it can be increased in modules from say 100 line exchange / unit to 20 to 25 thousand lines so that initial capital investment is not very large.

· The MTBF of equipment has to be very high so as to lower the cost of maintenance.

· The access to the subscriber may be by means of wireline or wireless or a combination of both.

· In case wireless communication is adopted then it is necessary to have –

· Low cost handset or subscriber end equipment.

· Adequate arrangement of power supply at subscriber end to charge the batteries of the 

handset.  (In many developing countries power supply in the rural areas is a serious 


problem and large voltage fluctuations (90 Volts to 380 Volts) inflict damage on the 


charging equipment).

· In case of Satellite based terminals, DoT India has experimented with Inmarsat Mini-M 
terminals in Remote Himalayan sites (Siachen Glacier) and other scattered area and has 
been found to be extremely versatile equipment for use in remote and rural area.

2.7
The problem can be overcome by adopting conventional loop current from a central battery system and in case WLL is adopted then it can be addressed only if such handsets or subscriber end terminals are manufactured on a very large scale, so as to have the benefit of economies of scale.  This can happen only when several countries (developing countries in particular) are given an assigned frequency band for manufacture of such rural communication sets in a large scale to bring down the cost.
2.8
In order to ensure a proper battery charging arrangement for subscriber end equipment for villages having either no electric power supply or unstable power supply, the only option available at present is by Solar Power charging.  The solar panels can be mounted on roof tops.

2.9
A second method of charging (at present theoretical only) in a wireless environment when polling of subscriber is done by the Base Station (to know the position of subscriber on-hook or off-hook), is trickle charging of the battery of the subscriber handset.  Though this method will draw its power from the base station for charging the subscriber end battery, but it will make the subscriber hand set independent of having any special type of power charging arrangement.  A sample diagram indicating such an arrangement is given below. 

2.10
However, this idea is only at a theoretical stage at the moment but it can be delivered by research institutes and manufacturing units, which will not only provide a solution for such problems at subscriber end in the provision of rural communications based on WLL, but can also be universally applied to all wireless based handsets, be it is GMPCS, CDMA, IMT-2000, PHS.  This method will eliminate the need for the subscribers to charge the battery in their handset.

3.
CONCLUSION

3.1
Lot of good work has been done by the study group in explaining various dimensions of wireless communications particularly in relation to the CDMA technology for urban as well as rural areas. Studies made by various contributors are quite exhaustive.  However, in order to accelerate the spread of rural communications the points mentioned below need to be implemented ; that there is a need :

3.1.1
To associate financiers / bankers of the farmers in providing and extending the necessary telecommunication facilities to their clients i.e. farmers.  Such bankers / financiers can be assisted through domestic or foreign financial institutions located in developed countries like Japan and Taiwan and even the ASEAN.  Thus the problem of financing such institutions may be resolved.

3.1.2
To have a modular structure of switch / transmission equipment which is expandable from a 100 line switch to 20 to 25 thousand lines.

3.1.3
For greater cooperation among various entities like ITU, APT, manufacturing and R&D units to agree to the proposal of having an exclusive frequency band for rural communications for terrestrial as well as satellite based systems (MEOs, LEOs, GEOs).  There is also a need for wholesale lowering of air-time charges in the range of 0.05 US $ per minute from the new generation of Satcom companies, as there is a huge market for rural communications, particularly in the Asia-Pacific region, where approximately 2 billion people live in rural areas.

3.2
Although it appears to be a loud thinking at present, there is a need to develop a method for charging the subscriber end equipment, (be it is fixed or mobile handset) from the base station itself.  Power consumption of base station as well as the transmitted power in this case may be higher so that it is able to trickle charge the battery at subscriber end.  This will go a long way in making the subscriber end equipment (handset) free from charging requirements.

3.3
If the policy outlined above is adopted (at least for the Asian Pacific region which constitutes more than half of the world population), the growth of rural communications will greatly accelerate and it will truly help making the entire world a Global Village.

RESOLUTION

ACCELERATING THE DEVELOPMENT OF RURAL

COMMUNICATIONS IN THE ASIA-PACIFIC REGION

Recognising

a) that in spite of recent advances made by the telecommunication sector, majority of the rural population in the Asia Pacific region is still deprived of the basic telecommunication facilities which is against the spirits of their right to communicate and is a major obstacle in emergence of the information society.

b) that the Members’ are committed for uniform and non-discriminatory provision of telecom services to all sections of society but they have not been able to meet their desired objectives mainly due to lack of adequate technological and financial resources.

c) that the WLL technology which is being used by some countries of the region has been found very suitable for small and scattered population.  Due to its low operational cost, the WLL system can offer a good solution provided the equipment is designed and manufactured to meet the specific requirements of the Asia Pacific region.

d) that although various types of wireless equipment are available in the market but for except a few they do not exactly meet the operational requirements and are not cost-effective.

e) that there is a need to share information about appropriate technology, operational features, prices etc. of rural telecommunications equipment and to provide input for manufacturing equipment and to provide input for manufacturing rural communication equipment specially suitable for rural applications in the region.

Resolves to urge the Members of the Asia Pacific Telecommunity
a) to accelerate the development of rural telecommunications by adopting appropriate policies, adopting appropriate technologies and by mobilising adequate resources through USO Fund, Government involvement and participation of banks, funding agencies and the private sector.

b) to identify rural areas where business cooperation is practical and profitable and to invite business groups to develop projects for promoting telecommunication applications in various fields such health care, education, rural banking, agricultural production, marketing, rural electricity, etc. for maintaining a reasonable level of income per line.

c) to engage the manufacturers, R&D institutions, service providers and others involved in a constructive dialogue for sharing the expertise and resources of the region.

d) to encourage rural industries, concerned associations / co-operatives and other similar organisations to act as a catalyst for development of telecommunications in rural area by enhancing and sharing their networks with the rural population.

e) to coordinate activities for the allocation and utilization of exclusive frequencies for rural application for both terrestrial and satellite communications so that the equipment cost can be brought down.

Requests the Executive Director of the APT

a) to focus the attention of, to initiate and promote dialogue and cooperation among governments, manufacturers, R&D institutions, service providers, business houses, banks, funding agencies and other related parties for accelerating the development of rural communications in the region and to organise Rural Colloquium / Colloquia to facilitate this dialogue.

b) to work with APT membership for coordinating and utilising regional resources for development, promotion and application and transfer of rural telecommunication technology.

c) to work with the members, operators, manufacturers and other concerned for lowering the operating cost and tariff for rural applications.

d) to publish a Rural Compendium annually briefly describing the progress of rural communications in the APT members.

e) to open a web site on Rural Communications on the APT web for compilation and dissemination of information on matters relating to rural communications.

f) to report annually to the Management Committee about the progress of the development of rural communication in the APT member countries.

ANNEX

In any developing country one single technology option cannot be recommended for rural communication.  A combination of wireless for macro cellular (minimum range at least 20 Kms.) point to multi point (any single subscriber as well as for a group of subscribers) and satellite based technology have to be adopted.  The macro cellular technology is having high RF power and hence these systems can cover wider area.  It will also offset the need for an outdoor antenna and only an indoor antenna can be provided with some exception in the fringe area where 6 M high pole mounted antenna could be used.  At the moment only solar power plant can be used as practically there is absence of suitable power supply in the customer premises.  However, the solar power panel has to be cleaned periodically in order to retain the efficiency.

PMP system for single subscriber or group of subscribers can be used where such demand is available.

Satellite based technology is the only option available for the areas which cannot be connected by conventional terrestrial system. 

Some of the products which are available in the market are given below –

1. Multiple Access rural Radio (MARR) - Band of operation 150/170 MHz and upper 400 MHz analog systems.  This is found to be economical for distance beyond 5 Kms range is 20-25 Kms.

2. Point to Multi Point – The digital MARR system operates in a band of 1427 to 1525 MHz. Such systems can interface with existing switches and provides wireline speech quality with 64 Kbps connectivity.  It provides 30 access channels and supports up to 256 subscribers.  The system is capable of supporting 64 Kbps data working and payphones services also.  Remote station equipment are capable of supporting single subscriber or group of subscribers.  It is attractive also not only in plains but in mountainous regions also and depends upon line of sight principle. Some proprietary systems are also available operating in 1300 to 2700 MHz range with 60 access channels supporting 1000 subscribers.

3. Digital Cellular Mobile technologies based on macro cellular system can also be deployed for rural communication.  Under this technology a number of second generation mobile radio systems based on macro cellular architecture are available like GSM, CDMA, D-AMPS, E-TDMA, PDC, etc.  These systems have a cell radius of 10 to 30 Kms. and can serve a large rural area.

3.1 GSM (Global System for Mobile) / DCS – The system operates in 1800 MHz band are digital ETSI telecommunication system.  These are based on TSI standards for 900 MHz / 1800 MHz band.  Basically it is a TDMA system and the duplexing method is FDD.  The system supports 8 time slots per RF carrier.  RF spacing is 200 KHz, voice coding 13 Kbps and can provide coverage up to 35 Kms. in 900 MHz band and 10 Kms. in DCS 1800.  However, it requires separate switching infrastructure.

3.2 CDMA (Code Division Multiple Access) – The system is based on IS-95 standards operates in 824 to 849 MHz & 869 to 894 MHz.  Multiple access method is Code Division Multiple Access, & duplexing method is FDD.  RF spacing is 1.25 MHz and voice coding is 8.5 Kbps.  This also requires separate switching infrastructure.

3.3 D-AMPS (Digital Advance Mobile Phone Service) – The system is based on IS-136 standards with combination of analog and digital channels.  The frequency of operation is the same as mentioned in para 3.2 above.  Multiple access method is TDMA and duplexing method is FDD, each RF channel supports 3 time slots, RF channel spacing is 30 KHz, voice coding is 7.95 Kbps.  In this technology also separate switching infrastructure is needed.

3.4 E-TDM (Extended Time Division Multiple Access) – The system uses Digital Speech Interpolation (DSI) in 800 MHz band with proprietary air interface standards.  Separate switching infrastructure is required. 

3.5 Japanese Digital Cellular (JDC) – The frequency of operation is in 810 to 826 MHz (uplink) and 940 to 956 MHz (downlink), duplexing method is TDMA, it uses 50 KHHz channel spacing with 25 KHz channel interleaving, voice coding 6.7 Kbps, coverage is 5 Kms which can go up to 20 Kms. also in open area.  The system is based on PDC standard and are also available in 869-894 MHz and 824-849 MHz bands

4. Cordless Communication Technology

4.1 CT-2 (Cordless Telecommuniation-2) – The system is based on ETSI interim standards.  It operates in the frequency band of 864 to 868Hz, access method is FDMA and duplexing method is TDP, each carrier supports one access channel, RF channel spacing is 100 KHz, voice coding is 32 Kbps ADPCM.  It can support voice band data up to 4.8 Kbps range 5 Kms. in open area which can be increased to 9 Kms. with increased power.

4.2 DECT (Digital European Cordless Telecommunication) – This is also based on ETSI standard frequency of operation of 1880 to 1900 MHz, the multiple access is TDMA, duplexing method is FDD, each RF carrier supports 12 voice channels, RF channel spacing is 1.728 MHz, voice coding is 32 Kbps ADPCM voice band data can be transmitted upto 4.8 Kbps range up to 5 Km. in open area.

4.3 PHS (Personal Handivoice System) – This service can be used not only for home and office, but also for rural access capabilities.  The system uses TDMA for access and duplexing method is TDD. RF Channel spacing is 300 KHz, each RF channel supports four time slots, frequency of operation is 1895 to 1918 MHz, voice coding is 32 Kbps ADPCM, range of operation is 3 Kms. in open area.

4.4
Proprietary Technologies – A number of proprietary technologies are available in Europe and North America.  Some of these are Tadirens Multi Gain Wireless, Northern Telecom Fixed Radio Access, DSC, Airspan, etc. and Comtech Wireless based on analog system.

4.5 
Multi Gain Wireless – M/s Taidren spread frequency system hopping system operates in 1850-1930 MHz band, voice coding is 32 Kbps ADPCM, supports Fax and voice band data up to 4.8 Kbps, interfaces with existing switch, it can provide coverage up to 10 Kms. in rural area.

4.6
Airspan CDMA Local Loop System from M/s DCS operates in 1.35-1.55 GHz, 1.7-2.0 GHz and 2.0-2.3 GHz bands etc. voice coding is at 64 Kbps and supports Fax, voice band data and payphones, it can interface with existing switch and range is 15-20 Kms. in rural area.

4.7
Fixed Radio Access – This is a TDMA system from M/s Northern Telecom operates in 3425 to 3432 MHz band, voice coding is at 32 Kbps and for data and fax coding is at 14.4 Kbps.  It also supports data transmission at 64 Kbps as well as payphone operation.  It interfaces with existing switch and range is up to 15 Km. in rural area.

4.8
Air Loop :- Direct Sequence – Code Division Multiple Access (DS – CDMA) of M/s AT&T is based on proprietary air interface standards.  The system operates in frequency band of 3.6-4.0 GHz with adjacent channel spacing of 10 MHz.  RF separation of 210 MHz.  This operates in the same band in which terrestrial analog microwave and satellite systems are operating in various countries.  The system offers telephone, fax and data transmission on analog basis.

4.9
Comtech Wireless Inc. – IWILL-2000 (Integrated Wireless Local Loop Access System) – It supports voice data and voice messaging capabilities on a fully compliant digital switching platform, billing in local international and pre-paid services are available, works on universal platform for AMPS and future compatibility with digital standard (IS-136, GSM, CDMA), supports a modular expansion from 50 subscribers to 1000 subscribers.  It operates on 870-894 MHz and 824-849 MHz.  It supports digital and analog trunk interface to the PSTN.

4.10
Satellite Based Terminals – These can be mobile or fixed type.  Various options are available for fixed operation with Intelsat, Insat, Inmarsat and other satellites.  In India Inmarsat Mini-M Terminals have been used successfully and was found to be extremely useful in extreme climates from the glaciers of the Himalayas to the deserts.

Although this is just a sample that is given above of various type of wireless equipment available in the international market as on date, but except a few, no system is exclusively designed for rural coverage.  It is also seen that they operate in various frequency bands which is either utilized by existing cellular mobile operation, WLL access, terrestrial and satellite microwave system etc. Thus the economies of scale cannot be achieved in such multi frequency domain equipment available in international market to serve a cost effective solution for rural communication.  As such it is all the more imperative to have an exclusive frequency band of operation in the entire Asia Pacific Region for rural communication so that mass production of such wireless equipment could be manufactured to get a cost effective solution for rural communication.

_________

______________

Contact point:
Mr. V. H. Sinha, Department of Telecom Services, India
e-mail: sr.ddgltp@vsnl.com
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