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(Presented by Lisa Tele)

	SUMMARY

	This working paper will be providing an update on the Aviation use of  VSAT networks in  the AFI region. The Aviation usage of VSAT has increased in the AFI region during the ten year period since 2008. An upgrade has been done recently in 2017 to improve the networks and enhance them for future developments. Information has been provided in the previous FSMP meetings and a section  has been included in chapter 7 of doc 9718 on the VSAT. 


1. INTRODUCTION

1.1 During the FSMP/ WG 4 held in Bangkok April 2017, Working paper 25 was presented to provide information on the aviation usage of VSAT networks in the AFI region.  Subsequently a section on  VSAT was added to chapter 7 of doc 9718. A jobcard has been created to provide updates on the Aviation use of VSAT networks and develop material for updating the chapter 7 of doc 9718.  This was a follow up on the FSMP meeting that was held in ICAO  Montreal, September 2016. The document which is an attachment to this working paper provides more context on the history and the historical  usage of VSAT networks in the AFI region. 
2. DISCUSSION

2.1 Historically aviation safety in AFI was compromised by lack of reliable fixed aeronautical telecommunications infrastructure for Air Traffic Service Direct Speech (ATS/DS) for ground-to-ground communication, AFTN, voice & data services as well as extended VHF for aeronautical mobile services.  AFI States agreed to introduce Very Small Aperture Terminal (VSAT) Satellite Network technologies to resolve these deficiencies, allowing greater safety for Air Traffic Movements. 
2.2 This led to the establishment of the three aeronautical telecommunication networks, namely, SADC VSAT, North and Eastern AFI VSAT (NAFISAT) and AFISNET (West African Region) as shown in the diagram below. Effective implementation of ICAO Standards & Recommended Best Practices developed by the AFI Network managers in 2008 and adopted by ICAO. All the three Networks (SADC, NAFSAT & AFISNET) are required to interconnect and be inter-operable.
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2.3 The service providers (ATNS and ASCENA) entered into a Technical Agreement which was recently renewed in December 2017 in Dakar.  This makes provision for collaboration and recognize need for regional cooperation and coordinated planning of the infrastructure for the region. Cost effective and maintenance solutions for interconnection of networks. ATNS and ASECNA continue to collaborate and strengthen their role in the region.
3. UPGRADE ON THE NETWORK
3.1 New equipment has been added recently to the VSAT network for upgrading the service provision. All installations were completed around beginning of March 2017 and all services were transferred by the end of March 2017 with  100% of  circuits operational. The network service provider obtained the mandate from both the SADC and NAFISAT boards  to embark on a study to develop a guiding framework to introduce and deploy new value-added services in the upgraded network.  Service providers role is management and maintenance of the Networks (SADC & NAFISAT), continuous research to allow for future services and develop and ensure continuation of the Networks. The supervisory boards oversee the role of  service provider,  facilitate regulatory issues within their States and continue to support AFI regional initiatives. 
3.2 The network service provider has considered the full-scale implementation of modern services in the upgraded network,  such as AMHS, ADS-B data distribution etc. across the network. The network is operation at the spectrum as per the table below: 
	SADC/NAFISAT
	
	
	
	

	Network
	Tx location
	Rx location
	Tx Freq MHz
	Rx Freq MHz

	IDU5000 Network
	AFI Region
	AFI Region
	6.157
	3.932

	 IDU7000 Network
	AFI Region
	AFI Region
	6.160
	3.935

	
	
	
	
	

	AFISNET
	
	
	
	

	Network
	Tx location
	Rx location
	Tx Freq MHz
	Rx Freq MHz

	 
	AFI Region
	AFI Region
	6.165
	3.940

	
	
	
	
	


3.3 The upgrade will provide for future services such as, Aeronautical Telecommunication Network (ATN) “Aviation Internet”, ATS Message Handling System (AMHS), ATS Inter-facility Data Communication (AIDC, to replace ATS/DS), Computer-to-computer data exchanges between ATS Flight Data Processing Systems (FDPS), Operational meteorological  data exchanges, Operational Aeronautical Information Services exchanges, Automatic Dependent Surveillance Broadcast (ADS-B) and radar data exchanges, VHF extended range; and Any other agreed aeronautical service based on the GANP.
4. CONCLUSION 
4.1 The VSAT network is the most reliable aeronautical telecommunication infrastructure, with service availability of 99.98% on average. It has eliminated all communication deficiencies in the AFI region and fulfilled the region’s communication requirements. It has succeeded in integrating a regional communication network, allowed for greater safety and improved coordination of air traffic and  financially sustainable.  VSAT networks have consolidated all the efforts that were disintegrated and based on a State-by-State plan, into one regional solution.
5. ACTION BY THE MEETING

5.1 The meeting is invited to:

a) Note the contents of this working paper;

b) Consider the contents of the working paper for the updating of  Chapter 7 of doc 9718 .

— END —
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		SUMMARY



		An editorial text to the VSAT section in Chapter 7 of the DOC 9718, Frequency Spectrum Strategy and Policy Statements.









INTRODUCTION

During the Frequency Spectrum Management Panel working group meeting which was held in Montreal, September 2016, it was noted that the ICAO Spectrum Management Handbook (Doc 9718) need to be updated. An action item list was drafted and VSAT for Aeronautical usage was identified as one of the sections to be added in the handbook.



[bookmark: _Hlk501018332]DISCUSSION



[bookmark: _Hlk501023545]The points below provide the background of VSAT networks in AFI and the usage for Aeronautical purposes in the region:

	

a) Aviation safety across the African Continent has been compromised by a lack of reliable fixed aeronautical telecommunications infrastructure used for providing Air Traffic Services/Direct Speech (“ATS/DS”) and Aeronautical Fixed Telecommunications Network (“AFTN”) voice and data services as well as extended VHF for aeronautical mobile service.



b) AFI States and Service Providers, agreed to introduce Very Small Aperture Terminal (VSAT) networks technology to resolve the lack of communications. The basic networks evolved with improving technology became available networks supporting the Southern African Development Community (SADC), the North East Africa-Indian Ocean Region (NAFISAT), to address the ATS/DS and AFTN deficiencies within this region. 



c) In Western and Central Africa Region, ICAO in collaboration with the European Commission and the ANSP of ASECNA, NAMA, GCAA developed the AEROSATEL network which provided Reliable Aeronautical Fixed and mobile services. VSAT terminals in the following ACCRA, KANO, N`DJAMENA and NIAMEY FIR. This network was expanded and became (AFISNET and covers all the ASECNA area in the Western and Central Africa, and the Indian Ocean  (Madagascar, Comoros  and Mauritius) The expansion continued  to include   Roberts FIR,  Reunion and Mayotte, , Algeria, Sao Tome & Principe,  South Africa,  France and Spain. Up today, AFISNET is expanded to SAM and to CAR regions with AFISNET nodes in Recife (Brasil) and in Cayenne (French Guyana) and Piarco (Trinidad and Tobago) offering the opportunity of its interconnection the South American digital network REDDIG.



d) AFISNET through additional Multi-Channel per Carrier (“MCPC”) point-to-point links is interconnected to the SADC and NAFISAT VSAT networks as well as to the CAFSAT (Central Atlantic Firs VSAT) Network which links the SAM, EUR and AFI regions and provides interconnectivity between the AFI networks and the South American digital network (REDDIG).





e) The current aeronautical VSAT infrastructures cover all the Africa and Ocean Indian Region and interconnect it to the other Regions notably SAM, EUR and CAR Regions.  These VSAT networks support all aeronautical communications services including the extension of VHF aeronautical mobile, navigation and surveillance. VSAT networks are also used for data links for the meteorological services in Africa. Today, VSAT networks constitute a real infrastructure, spanning the entire African continent and beyond. 



f) The availability of the entire 3400 MHz to 4200 MHz Downlink and 5725 MHz to 6725 MHz Uplink Fixed Satellite Service  C-band is crucial for the AFI Region to ensure the continued growth of traffic while maintaining the required level of safety in this region.



During WRC-07 the issue was addressed whether the band 3400 MHz to 4200 MHz (“C-band”) should be identified for the International Mobile Telecommunications (IMT) on a global basis with the longstanding primary allocation to the fixed satellite service (FSS) and rejected the global identification for IMT in the C-band because of the recognised need to protect FSS communications from harmful interference evidenced in studies by the ITU.



a) WRC-07, subject to certain restrictions, adopted new footnotes to Radio Regulations to allow the band 3400MHz to 3600MHz for use by the IMT, but only by countries listed in the foot notes (opt-in countries). The restrictions established additional protection for the C-band earth stations by the opt-in countries in each of the three ITU regions.



b) 81 Countries in Region 1 opt-in and the band 3400- 3600MHz was allocated and became effective in November 2010 on a co-primary basis for the mobile (including IMT) with PFD limit restrictions and coordination requirements in the 14 opt-in countries in Region 2, the 3400 MHz – 3500 MHz band was allocated by footnote to mobile services (which includes IMT) on a co-primary basis subject to coordination with affected administrations. The 3500 MHz – 3600 MHz band has also been identified for IMT in opt-in countries in Region 3. 

















2.3   Subsequently, interference cases were experienced after the WRC 07 allocation of 3400 MHz to 3600 MHz to IMT. Tests indicated that interference was not caused by co-channel Assignments, but by the harmonic content in the side lobes of the radiated signal Instance of Interference recorded/continued. Since then, several interferences cases were recorded trough the AFI region including;

a) Interference caused to Tanzania Earth Station where the fault that was developed on the particular terminal was caused by local interference. It was concluded that local WiMAX transmissions could be the most likely source of the interference and it was decided to change the home channel of the terminal to a channel with less interference.

b) Interference caused to Ouagadougou Earth Station (Burkina Faso) by a local WIMAX operator. 

c) Interference caused to Lima Earth Station (Peru) by WIMAX from 31 August to September 2012. Spectrum Analysis of Frequency Band 3513 MHz – 3533 MHz with WIMAX signal was done in September 2012. 

2.4 Upon gathering the evidence of interference from the VSAT networks in the region, we presented to the ICAO Frequency Spectrum Management panel. Through presentations done in all regional preparatory meetings prior to WRC-15, ICAO took a position to support the protection of this frequency spectrum in the AFI region.



[bookmark: _Hlk501024075]CONCLUSION

The ITU WRC 2015 resolved by resolution 154 to support support the technical and regulatory measures in countries in Region 1 to support the existing and future Fixed Satellite Services earth stations in the 3400 - 4200 MHz band used for satellite communications related to safe operation of aircraft and reliable distribution of aeronautical information.



[bookmark: _GoBack]

ACTION BY THE MEETING

1.1 The meeting is invited to:

a) note the contents of this working paper; and 

b) [bookmark: _Hlk501027545]use text to make suitable recommendations to replace the relevant text in Chapter 7 of ICAO Doc 9718.

[bookmark: _Hlk501027769]— END —
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