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Summary

	This  document hereafter is the preliminary draft of an aeronautical communication policy reflecting consultations and discussions  held at national level , and  started a year ago and involving all French aviation stake-holders : civilian and military aviation authorities,  one leading French airline, aircraft manufacturers and industries dealing with ATM and avionics. 

One key  policy consideration whether it is in line with the EUROCONTROL Communication Strategy, for obvious reason : the validity  of such policy hedge on its acceptability first at European then at ICAO world-wide levels. 

Comparing the former with the latter, two elements stand out:

a) the focus of the former is strictly on the radio link, i.e. the physical and link layers  of  the well known seven  layer OSI model, whereas the latter encompasses end to end exchanges, including networking, as well one-way communications needed for ADS-B and surveillance purposes 

b)  there are in few places differences in deployment target dates identified for this radio link, of about few years

If this second difference can be explained partly by the fact that latter strategy document has been initially drafted a few years earlier than the DNA document, it does not obliterate the need to maintain  target dates in view of the urgency of actions for WRC-03 preparation and the next WRC thereafter, with the objective to secure spectrum  availability for   terrestrial as well as satellite based  aeronautical mobile communication systerms.

The main steps foreseen in the DNA air-ground radio-communications policy can be summarized as follows:

1. Full deployment of 8.33 Khz spacing, both horizontally and vertically, across Europe achieved by 2008

2. Migrate existing datalink services using ACARS over AOA (ACARS over AVLC) and VDL Mode 2

3. Introduce datalink services over VDL Mode2 and ATN as part of EUROCONTROL LINK 2000+, by 2008

4. Next gen. AMS[R]S in peripheral and upper airspace by 2008 and reuse  released VHF freq.

5. Initial introduction of  the next generation AM[R]S system by 2012

Steps 4 and 5 above require as a prerequisite full availability of suitable spectrum, to be achieved hopefully at WRC-06




DNA air-ground radio-communications policy for the next decade

1. Scope

This policy document focuses on the air-ground radio exchanges of voice and digital communications necessary to support ATS/ATC. The communication services needed for ADS-B and other surveillance purposes or air-to-air exchanges, are not covered in this policy document.

1.1. Background

Confronted with ever-increasing demand for communication channels, Europe in the mid 90s proposed a new radio-telephony standard to the Aviation Community and got it approved by ICAO. It is the 8.33 kHz spacing channel arrangement within the VHF aeronautical communication band, which in theory triples the number of frequency assignments compared to the existing 25 Khz spacing. As the experience shows however several constraints significantly reduce the number of  25 Khz assignments  convertible  into three 8.33 kHz . Among the most notorious are (1) “climax”
 transmission technique, (2) extended coverage required within a given sector, (3) consideration of older type of radio equipage for non-commercial aviation - general aviation and state aircraft - and (4) harmonisation of deployment calendars for participating member-states. Even with 8.33 full deployment all over  Europe horizontally - in upper airspace - EUROCONTROL simulations to forecast  sectors and frequencies demands versus  availability of new 8.33 and 25  KHZ frequencies indicate  the rate of satisfaction will fall below 50 % by year 2005/2006. This effectively characterizes VHF frequency congestion. Assuming vertical as well as horizontal extension of the reduced spacing, VHF congestion may be pushed forward to 2012. 

1.2. Airspace sectors organisation and VHF frequencies linear dependency assumptions

It is most likely that the ATC operational context, as we know it today will not change significantly within the next decade. Deployment of advanced ATC man machine interfaces, introduction of a new generation of automated ATC assistance tools together with the initial datalink applications planned as part of LINK 2000+ and Mode S Enhanced Surveillance, are the major enhancements expected, both from the technical and operational standpoints. Airspace will however remain organized into individual sectors - all requiring specifically assigned communication channels, and the linear dependency relating air-traffic peaks versus ATC sectors versus required communication channels, is assumed to prevail until the 2012 time frame - beyond, ATC operations concepts may evolve noticeably with the generalization of datalink to all controlled air-traffic.

Even if at the end of 2001, European air-traffic is down by about 10%, as a consequence of to the tragic events of the 11th of  September in the U.S.,  most experts predict  such  decline  to be limited to one or two years. Thereupon it should resume  its vigorous  growth as experienced in the past decade.  Accordingly,  satisfying demand  for expanding aeronautical communications capabilities  should remain a high priority for European ATM authorities and service providers. As a lasting consequence of these events however, additional  air-ground communication capacity will  be needed  to serve the  new requirements related to aeronautical security,  in addition to existing safety-and-regularity-of-flight.

1.3. Need for next generation aeronautical  mobile communications system

Obviously by year 2012, the next generation of aeronautical communication system (NGCS)  will be required and now, in view of the 10+ years lead time usually needed to introduce a new system in Aviation, there is the need to start planning and take appropriate decisions in the short/medium term;  and this in accordance with an overall communication policy. It is also obvious that such a policy can only be designed and implemented at the European level, and its success ultimately linked to its  global acceptance at ICAO level.

2. Communications policy objectives:

The  aim of this policy is three-fold:

i) to increase the number of available voice communication channels to meet projected  air-traffic growth

ii) to introduce an initial set of datalink services to increase individual  sectors’ air-ground communication safety and ATC productivity and 

iii) upon operators’ feedback following initial deployment,  prepare for new  voice service  and datalink capabilities in the longer term, beyond those available on the VHF band.

From a pragmatic standpoint this policy implementation involves the following step:

a) full  deployment of the 8.33 KHz spacing scheme, both horizontally and vertically to  be carried forcefully  and achieved by 2008, 

b) carry on deploying datalink, over ACARS for an initial set of services  such as DCL and ATIS,

c) migrate services currently carried out using ACARS, e.g. DCL & ATIS, over AOA (ACARS Over AVLC) to maintain an acceptable level of service without the need for additional ACARS frequencies .

d) Introduction of datalink over VDL Mode 2 as defined in EUROCONTROL LINK 2000+,  by 2007/2008

e) initial introduction of the NGCS by year 2012 timeframe, for both voice and/or data services to complement  current VHF Radio-telephony  and/or VDL Mode 2 datalink, 

f) as a prerequisite to NGCS development,  obtain new and/or secure existing frequency band allocations for Aviation at the  WRC (World Radio-communications Conference) scheduled for 2006 

3.  Decisions needed  in the short term (within the next 12 months)  

a) Implement the expected  EANPG decision  on the 8.33 vertical expansion  for an effective deployment  by 2008, preferably within the 28 ECAC states; this requires continuing detailed planning and coordination with other member states involved.

b) Improve the management of existing VHF frequencies assignments, starting with an audit of the current situation  all across Europe; to this aim  support EUROCONTROL initiative in setting up  “A New Mechanism for Management, Assignment and Audit of the Use of Aviation Radio Spectrum” in response of the ministerial MATSE-6 conference decision on aeronautical spectrum and ensure  adequate resources be provisioned to that effect.

c) Support the EUROCONTROL Link 2000+ programme by planning and budgeting for the necessary steps towards initial deployment by 2008: ground  systems development, ATC work procedure evolution around datalink applications and  studies/simulation to collect  controllers’ reactions  and  feedback as early as possible in the development process.

d) Initiate  the request  for new frequency bandwidth allocations and/or secure existing privileged allocations within the ICAO and ITU (International telecommunications Union) frameworks, at the forthcoming World Radio Conferences (WRC) ; the objective  is  to  introduce at the next WRC conference-  scheduled June 2003 -   a new  agenda for item  for  the next WRC- 2006 which would call  for studies leading to new AM[R]S
 spectrum allocation(s) 

· Implicit in  implementing decision (b) above is the review of how effective are the existing VHF frequency assignments throughout Europe, starting with the audit of the current situation  under the auspices of the future EUROCONTROL  Spectrum and Frequency Committee; to that end adequate staff resources needs to be allocated 

· The search for and request at WRC for new aeronautical spectrum  allocation requires as a  prerequisite proper justification studies  which should include, at minimum:
i) 
definition of a suitable ATC operations concept
ii)
identification of the associated  communication  infrastructure and related sub-networks
iii) 
required spectrum sizing . 

· These new studies would complement those being carried as the result of WRC-2000 resolution calling for ICAO to confirm what  MLS additional  spectrum in the 5GHZ  band  will be needed. Alternative use of this band is being proposed by EUROCONTROL , U.S. and Japan to support Airport Navigation and Location Equipment (ANLE) . European Civil Aviation urgently needs to take a formal and unambiguous position on this issue,  as a matter of urgency,  as claims for additional MLS  spectrum requirements seem to have lost all  credibility within the ITU / WRC-03  fora. Otherwise Aviation may completely lose its  band allocation it currently holds in the Radio Regulations as “aeronautical navigation service”   

· Additionally to the above WRC targeted actions, the forthcoming ICAO 11th Air Navigation Conference, scheduled for the second half of 2003 should address planning for NGCS  SARPS development and regional deployment  

· The NGCS is expected to comprise both a land-based and satellite-based segments. The latter  represents  the Next Generation of AMS[R]S – Aeronautical Mobile Satellite (Route) Service (System) -  dedicated to communications in support of  safety (ATC)  and regularity (AOC) of flight.  

4. Medium term  actions (beyond one year) 

4.1. In relation to VDL Mode 3:

Also confronted with a like predicted frequencies shortage in North America, the U.S. FAA is currently planning to go forward with VDL Mode 3 initial deployment, limited to voice service by 2009 in the very upper airspace. They have to face up however to a strong pressure from the U.S. airlines - via ATA and IATA – who recently (end of 2001) decided to formally and unequivocally   adopt on a world-wide basis :

i) the 8.33  scheme rather than the VDL Mode 3  and its voice-service

ii) the VDL Mode 2 DataLink  scheme instead of that of the VDL Mode 3

for reasons of harmonization of deployment with Europe and getting prompt and  satisfactory return on their new radio equipage - estimated by IATA at  600 M$ . Incidentally,  this strong positioning on the part of one  the major ATM users’ representatives reinforces the  importance of  the year  2008  as the target year objective for both 8.33 and datalink generalised deployment. 

However, should the US VDL M3 initiative be successful, Europe and the US would then have to revisit their respective 8.33 versus 25 Khz spacing  and VDL Modes 2 vs 3  strategies in order to facilitate the emergence of a global communication standard, interoperable and acceptable on a world-wide basis..

4.2. Exploring wideband communications concept at 5 GHz

As regards the  use of  5 GHZ band for air-ground communications, DNA is of the opinion that the  wide-band “off the shelf” technology , being studied and experimented by EUROCONTROL is   range-restricted and can only support ground surface and limit TMA  communication services. This would release currently assigned VHF assignments for reuse elsewhere. The search for another band at a lower frequency and complementary uses of both terrestrial and satellite systems should  be factored in as part of  an overall consistent communications evolution strategy. 

4.3.  In relation to satellite-based aeronautical communications.

· High performance next generation satellite communication service- or AMS[R]S
- offers a technically attractive solution to serve Europe’s both high density core  area and outlying low density areas. DNA is of the opinion that Next Generation AMS[R]S could advantageously be deployed in Europe as the first NGCS component  to ease VHF band congestion in  upper airspace  and/or specific services (e;g. ground to air broadcast such as FIS) by reassigning  VHF frequencies for reuse to  lower altitude ATC/AOC services . 

· A candidate for this new AMS[R]S is the ESA concept of SDLS –Satellite Data Link System
.  DNA wishes to actively support the EUROCONTROL planned initiative aiming to evaluate the AMS[R]S/SDLS demonstrator being developed under ESA  funding, define an AMS[R]S Operator’s institutional  framework at European level and identify a suitable operating concept, as the initial step in NGCS conceptual development.

· The acceptance of the new generation satellite option, however is dependant on its acceptability world-wide and possibly on its conceptual convergence with the global CNS by satellite concept proposed under the recent BOEING /ATM initiative .
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� within  25 Kkz channels of  mutiple assignments, sufficiently offset with one another as to avoid interference


� Aeronuatical Mobile [Route] Service is the ITU-designated service dedicated to aviation-safety related communications systems required to support both ATS/ATC and AOC


� Aeroanuatical Mobile Satellite [en-Route] Service, is the ITU-designated satellite-based safety-related communications service, by contrast to the AMSS, which is non-safety


� SDLS aims at providing high quality of  voice and data service requirements in high density air-traffic airspace, while bringing  significant improvements compared to existing AMSS - developed by INMARSAT and ICAO –SARPed - in terms of communication set-up time, overall reliability and avionics cost-affordability.
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