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Summary

This paper addresses provisional agenda item 1.6, concentrating on resolution 415 WRC-03). The object of the paper is to seek support for identification of satellite spectrum for communication (a) with communities in the vicinity of remote aerodromes, and (b) improvement of aeronautical fixed services between flight information regions.
1. INTRODUCTION

1.1
Resolution 415 (WRC-03) is one of two parts of provisional WRC-07 agenda item 1.6. The other part is resolution 414. Resolution 415 seeks to identify satellite spectrum that could be used to extend the services of ICAO CNS/ATM systems as well non-aeronautical services to areas that have poorly developed terrestrial infrastructure or none at all. The resolution was sponsored by Kenya and Uganda. 

1.2
Kenya and Uganda, being the sponsors of this resolution, have taken advantage of the convening of the ANP WG F meeting in Nairobi to provide input material in support of the resolution.  It is hoped that the relevant ITU-R and ICAO organs will consider this input in their further study of the resolution. However, even though the resolution was sponsored by Kenya and Uganda, it was supported and enriched by some states from the North Atlantic, Asia/Pacific and South Pacific regions for reasons that were as diverse as were their geographical locations. Therefore this paper should not be taken to exhaustively address all the issues of the resolution, as other inputs should be expected sooner or later.

1.3
This paper has five sections including this introduction . The other sections are "2 Problem identification", which is self explanatory,  "3 Basis for solutions " which outlines factors to consider in determining desirable systems, as well discussing the regulatory, technological and financing environment in the African countries. Section 4 deals with conclusions while the last section deals with actions required. 

2. PROBLEM IDENTIFICATION

2.1 The provision of CNS system in Africa is known to be far from sufficient. There is positive correlation between the poor CNS systems in Africa and the poor state of the terrestrial telecommunications infrastructure on the continent.  This situation has not stopped demand for air transport services as well as other modes of transport to the poorly facilitated locations. The need for CNS systems and non-aviation communications facilities in remote places has continued to grow in many countries. This need has been driven by trade, emergency relief and international tourism, to name but a few. The poor road and rail infrastructure has only served to exacerbate the matter.  For example a number of remote aerodromes in Uganda have been designated as entry and exit ports for international tourists on packaged trips linked to Kenya. These aerodromes have only HF radios for communication with the rest of the world. Yet the tourists would need modern communications that would enable them contact their homes, receive e-mail, etc. The same northern Uganda region has large numbers of refugees and internally displaced persons that are being supported by relief agencies.. The situation indicated above is not temporary as it has gone on for decades for different reasons which seem to be unending. The best way to support people in  these areas would be by air considering the difficulties (and sometimes hazards) of land transport.  Communities in these situations are usually not far from aerodromes. The scenarios described above are replicated in many parts of Africa.

2.2
It is therefore evident that remote aerodromes are uniquely positioned to serve as communication hubs for remote locations as well as providing the expected ICAO CNS/ATM facilities and services to serve safety, efficiency and regularity  needs of air transport.  The current level of CNS provision in Uganda is extremely bare, using only HF radios with their trade mark limitations in quality and capacity. Unlike Uganda, the upcountry aerodromes on the Kenyan side have VHF communications, ATS/DS and AFTN. However, the quality of these services are not adequate. Yet to improve the performance of CNS systems to remote places would be costly to the CNS/ATM provider considering that the average air traffic might not always be sufficient to support a business case. This calls for a provisioning model that distributes the cost to a larger user base that includes relief agencies, tourists, government agencies, NGOs and local communities.

2.3
On a wider scale, there has been a long-standing problem of unimplemented AFS (Aeronautical Fixed Service) circuits supposed to link countries in Central, North and East Africa. While other sub-regions in Africa have implemented sub-regional networks using VSAT (AFISNET , SADC VSAT, CAFSAT), the North Eastern AFI sub-region (to which Kenya and Uganda belong)  is yet to implement the proposed NAFISAT system. It would appear that part of the problem is the long process of securing agreement given the considerable number of member states involved in the multi-lateral venture. Even then there are still issues of interconnectivity with the adjacent sub-regional VSAT networks. It should be noted that the interconnectivity problems could have been resolved in advance if ICAO had played its regulatory role more assertively. It is yet to be seen how satisfactory these solutions are going to be in the long run. It may be noted here that these VSAT solutions currently being applied mainly in the AFI and CAR/SAM region are used by closed user groups in the aviation industry. In situations where the traffic is low (such as Uganda) cost recovery may become problematic because of the possibility of imposing objectionable user costs.  Even then, these networks are serving mainly core ATS  needs (i.e excluding Meteorological data, AOC, ATS MHS, and ICC).

2.4
Worryingly, and this time on the global scale, the technology used (and in some cases planned to be used) in aeronautical telecommunications is generally antiquated.  For instance, the bit rate (and/or baud rate) of the AFTN and CIDIN networks are way below even the most modest home communication devices. The adherence to old technology has caused some ICAO specified systems to fail to take off. A case in point is the virtual still birth of the ATN system, whose virtual demise is attributable to the runaway success of TCP/IP. Another case is the continued pursuit of the X.25 protocol, which is being deserted by others. The telecommunications network operators across Uganda and Kenya have expressed inability to continue servicing our AFTN and ATS/DS circuits which are based on analogue technology. A recent (November 2003) VHF extended range system in Uganda  presented difficulties to the telecommunication network operators because of its use of analogue technology in linking the remote VHF stations to the centre. The standard 64 kb/s channel of the SDH system has to be split at both ends of the link and converted into analogue. This was a major cause of concern and only one of the two national telecom operators was able to provide a solution.  

2.5
From the foregoing, the following problems/issues are apparent: 

a) There is a growing need for CNS systems as well as non-aviation communication services in remote locations of many African countries;

b) Aerodromes can serve as hubs for communication services to the communities in their vicinity, but the aviation industry may not afford to provide the services alone;

c) Some of the communication needs could be sophisticated while others could be urgent, or both. In the case of the former, these are communication needs of the international tourists, government agencies and NGOs while for the latter are emergency communication needs in case of emergency relief;

d) VSAT networks so far implemented for aviation in Africa may not have addressed all the communication needs and may not be affordable in the long run, especially for countries where the air traffic is low;

e) Some ICAO specified system are out dated and are inferior to their non-aviation peers and need to be modernized;

3. BASIS FOR SOLUTIONS

3.1 Factors to consider in determining suitable systems

Efforts to address the issues raised in 2 above should take two sets of factors into account. The first set, dubbed (for purposes of this paper) "satellite-determinants", determines whether the desirable solution should be satellite-based or terrestrial. The second set of factors, dubbed (also for purposes of this paper) "common, are common to both satellite and terrestrial solutions. 

3.1.1 Satellite determinants

The factors considered under this heading are speed of implementation, affordability and reach.

a) Speed of  implementation

The time of implementation should be such that the design criteria at the time of inception should not be obsolete by the time of implementation. With current trends of technological development this should not be much more than one year.  Experience has shown that for communications solutions covering long distances, only satellite-based solutions can satisfy this time constraint.  It should be noted that satellite-based solutions  are also able to provide communication services in regions where it is difficult to install ground based equipment, and will provide wide-area coverage to facilitate seamless communication during flight. 

b) Affordability

The rapid deployment of satellite-based solution comes about by eliminating the very costly work of laying ground infrastructure. Thus, for remote locations, the satellite-based solutions are cheaper and more affordable. 

c) Reach 

Because of the satellites' large foot prints, satellite-based solutions have much wider geographical reach than their terrestrial peers. This is so irrespective of whether the implementation is based on GSO or Non-GSO satellite constellations. 

3.1.2 Common 

The factors considered under this heading are compatibility, versatility, scalability and emergency operation.

a) Compatibility

The system should be able to interface with other systems. Thus it should be based on open standards so that it does not need to use proprietary end-user devices.

b) Versatility

The system should be able to provide a range of functions and communication services, including multimedia

c) Scalability

The system should be sized in accordance with the immediate needs but with the provision for easy expansion without rebuilding from scratch.

d) Emergency operation

The system should be able to go into emergency service mode by prioritizing traffic (- real-time pre-emptive operation  ?)

3.2
Environment (regulatory, technology, financing)

 a)
Liberalization of the telecom sector in Africa

Liberalization of the telecommunication sector has taken root in Africa, unleashing hitherto unheard of investment flows into the continent. Growth in tele-density over the past decade have been in double digits in countries which pioneered the liberalization movement.  Uganda and Kenya are well advanced in this aspect. Apart from the GSM cellular technology, telecommunications backbones have been digitized- many with SDH schemes on many trunks, while some remote stations have been connected by VSAT links, especially for internet point of presence.

b) Technology landscape

Developments in ICTs have out paced the planning cycles of the aviation institutions. Judging from the proliferation of CNS system as demonstrated at the 11th Air navigation Conference in Montreal, and the developments in audio and multimedia processing techniques,  peed is of essence.  The convergence of ICTs has blurred the distinction between telecommunications and computers such that software solutions are now the norm rather than the exception.  All these development lead to the radicalization of all thinking about future CNS systems/solutions.  It would appear that aviation should opt for off-the-shelf solutions from the mainstream computing and telecommunications  industries rather than sticking to the conservative systems.

c) Financing 

While investments in most sectors in Africa are often said to be unattractive, communication seems to be different. Indeed, according to North African Wireless Magazine of .., satellite service providers are also making money - an average of 30% is quoted. Even LEO satellite service providers such as Iridium have presented themselves as recently as late 2003, as still being in the business. The same cannot be said of aviation. Quite a number of airlines have collapsed (two airlines collapsed in Uganda in a span of 3 years), while many air navigation services providers are limping considering the non implementation of many agreed safety systems.   It would therefore not be prudent to look to aviation for funding of CNS systems, let alone the non-aviation communication services. The best bets should be for the telecommunications service providers. After all, telecommunications is their core competence.

4.  CONCLUSIONS

4.1
The problems of providing CNS/ATM services to remote aerodromes in a number of developing countries (as well as developed countries with undeveloped infrastructure) can be eased by application of satellite-based solutions which should be shared with non-aviation users in order to spread the costs and make it affordable. The solutions should not be limited to GSO satellites.

4.2
A number of advanced CNS/ATM and non-aviation communication services, including satellite-based options are available (or are soon to be available) on the market needs, and should be considered when looking for solutions. With increasing proliferation, a new look at spectrum requirements is needed.

4.3
Telecommunications developments in Africa have radically improved the quality, diversity and pricing of services are such that the aviation industry in Africa should review its decision of self-provision of aeronautical telecommunication services and instead look towards partnering with the telecom industry. 

5 
ACTION REQUIRED 

The 11th ACP WG F is requested to take these conclusions on board as it prepares the draft ICAO position on WRC-07agenda item 1.6.
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