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Summary

This document provides a rationale for aviation seeking additional Aeronautical Mobile (R) Spectrum through Agenda Item 1.6 Resolution 414 of the World Radio Conference 2007.

1.0
Introduction

At the last PT3 meeting there were extensive discussions about the current level of implementation of 8.33 kHz channel spacing in the Aeronautical Mobile (R) Service allocation between 118 & 137 MHz and hence whether there was any need for Agenda Item 1.6 Resolution 414 of the next World Radio Conference. 

2.0
BACKGROUND

In adopting the Standards and Recommended practices for 8.33 kHz channel spacing in 1995, ICAO clearly envisaged that this would be an interim solution which would be superseded by a digital 25 kHz channelized system known as VDL Mode 3 once its design had been completed.  VDL Mode 3 was to be a drop in replacement for the existing 25 kHz analogue system that would, in its simplest form provide 4 digital voice channels for every analogue channel replaced.

A significant amount of work has been expended on the further development of VDL Mode 3, however it is likely that the system will not be deployed.  The planning rules required for the deployment of VDL mode 3 prohibit it from being a 25 kHz analogue channel drop in replacement and also remove its spectral capacity advantage over 8.33 kHz.  Given the increasing numbers of aircraft that are 8.33 kHz equipped in the congested areas of the world such as Europe the justification for implementing VDL Mode 3 has further decreased.

ICAO have however standardised two other narrow band digital VHF communication systems (VDL Mode 2 and 4) which are being deployed with varying degrees of success.

3.0
Discussion

3.1
Communications

Whilst it may not be apparent to others outside of aviation, aviation has for some time recognised the advantages of digital communications and has been striving to develop a system for air ground communications.  To date work has concentrated on the development of narrow-band systems that might be capable of being drop in replacements for the existing analogue system.  The realisation that this unlikely to be achievable and the ability to ensure long term support of air traffic control has meant that aviation has decided to re-evaluate the best method of providing a digital air ground communications system.  

Any new communications system is unlikely to be compatible with the existing analogue system and hence there will be a need to provide suitable spectrum in which to enable the introduction of a new communications system.  Given the congested nature of the existing VHF Aeronautical Mobile (R) and the anticipated growth it is unlikely that even with full 8.33 kHz implementation that sufficient spectrum could be freed within the band to enable the implementation of a new digital system within the band.  Therefore additional spectrum would be required, to act as an enabler to enhance and also free up capacity within the VHF band for the new system or it would need to be new communications spectrum that would be sufficient to meet aviation’s future capacity requirements.

One of the factors taken into account in the design of airspace is the VHF Radiotelephony loading on the controller for a given volume of airspace (Sector).  Once that loading reaches a certain level then the sector has to be split requiring an additional voice channel assignment and controller.  Splitting a sector however increases the overall R/T requirement since it introduces additional handover messages when an aircraft flies between the two split sectors.  Splitting sectors therefore follows a law of diminishing returns and in the limit there is no gain in aircraft throughput for a given volume of airspace achieved by splitting a sector.  The introduction of digital communications including data link will reduce the number of R/T messages required and hence increase the capacity of a sector. 

3.2 Navigation 

The design of modern navigation systems is becoming more reliant on passing digital information between the two parties (e.g. GBAS (Ground Based Augmentation System) which is used to provide GNSS differential correction signals from the ground to an aircraft on final approach).  These systems whilst providing a navigational function do not necessarily conform to the ITU definition of radionavigation and hence suitable communications allocations have to be found for these systems.

3.3
Unmanned Aerial Vehicles

Aviation like every other industry is constantly evolving and new developments bring new requirements.  The evolution of Unmanned Aerial Vehicles from military systems used in segregated airspace where separation from other airspace users can be assured, to civil uses where they need to be integrated seamlessly into the existing/future air traffic control system, brings a new spectrum requirement.  How this requirement is to be met has yet to be resolved and it could be either under WRC 07 agenda item 1.5 or 1.6.

4.0
rationale why aviation needs agenda item 1.6 res 414

· Current airspace capacity is limited by the number of aircraft an air traffic controller can handle using analogue voice communications under current operational practices.

· Digital communications provide a more efficient and accurate means of passing standardised information between two parties compared with analogue such as changes in height, course or speed and this represents a change in current operational practices.

· 8.33 kHz channel spacing will not provide sufficient spectral capacity to support the expected growth in communications requirements for the foreseeable future as illustrated by the graph below.
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Note: The number of frequency assignments has been normalised against those contained in the database as at 1st January 2004 (10,790).

· Changes in design philosophy have meant that an increasing number of systems designed to support navigational functions do not meet the ITU definition of radionavigation and hence an increased requirement for communications allocations.

· The introduction of Unmanned Aerial Vehicles into non-segregated airspace and hence the requirement for them to be seamlessly integrated into the existing/future air traffic control system will require additional spectrum. (Note: whether this will be met under agenda item 1.5 or 1.6 has yet to be determined.) 

5.0
recommendation

CEPT should continue to support the identification of suitable additional Aeronautical Mobile (R) spectrum under Agenda Item 1.6, Resolution 414 of the forthcoming World Radio Conference.
_1185018788.xls
Chart1 (2)

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010

		2011		2011		2011		2011

		2012		2012		2012		2012

		2013		2013		2013		2013

		2014		2014		2014		2014

		2015		2015		2015		2015

		2016		2016		2016		2016

		2017		2017		2017		2017

		2018		2018		2018		2018

		2019		2019		2019		2019

		2020		2020		2020		2020

		2021		2021		2021		2021

		2022		2022		2022		2022

		2023		2023		2023		2023

		2024		2024		2024		2024



4% Growth

5% Growth

6% Growth

8.33 kHz Spectral Capacity

Year

Normalised number of Frequency Assignments

Aeronautical Communications Spectrum Demand

1

1

1

2

1.04

1.05

1.06

2

1.0816

1.1025

1.1236

2

1.124864

1.157625

1.191016

2

1.16985856

1.21550625

1.26247696

2

1.2166529024

1.2762815625

1.3382255776

2

1.2653190185

1.3400956406

1.4185191123

2

1.3159317792

1.4071004227

1.503630259

2

1.3685690504

1.4774554438

1.5938480745

2

1.4233118124

1.551328216

1.689478959

2

1.4802442849

1.6288946268

1.7908476965

2

1.5394540563

1.7103393581

1.8982985583

2

1.6010322186

1.795856326

2.0121964718

2

1.6650735073

1.8856491423

2.1329282601

2

1.7316764476

1.9799315994

2.2609039558

2

1.8009435055

2.0789281794

2.3965581931

2

1.8729812457

2.1828745884

2.5403516847

2

1.9479004956

2.2920183178

2.6927727858

2

2.0258165154

2.4066192337

2.8543391529

2

2.106849176

2.5269501954

3.0255995021

2

2.191123143

2.6532977051

3.2071354722

2



Chart1

		2004		2004		2004		2004

		2005		2005		2005		2005

		2006		2006		2006		2006

		2007		2007		2007		2007

		2008		2008		2008		2008

		2009		2009		2009		2009

		2010		2010		2010		2010

		2011		2011		2011		2011

		2012		2012		2012		2012

		2013		2013		2013		2013

		2014		2014		2014		2014

		2015		2015		2015		2015

		2016		2016		2016		2016

		2017		2017		2017		2017

		2018		2018		2018		2018

		2019		2019		2019		2019

		2020		2020		2020		2020

		2021		2021		2021		2021

		2022		2022		2022		2022

		2023		2023		2023		2023

		2024		2024		2024		2024



4% Growth

5% Growth

6% Growth

8.33 kHz Spectral Capacity

Year

Normalised number of Frequency Assignments

Aeronautical Communications Spectrum Demand

1

1

1

2

1.04

1.05

1.06

2

1.0816

1.1025

1.1236

2

1.124864

1.157625

1.191016

2

1.16985856

1.21550625

1.26247696

2

1.2166529024

1.2762815625

1.3382255776

2

1.2653190185

1.3400956406

1.4185191123

2

1.3159317792

1.4071004227

1.503630259

2

1.3685690504

1.4774554438

1.5938480745

2

1.4233118124

1.551328216

1.689478959

2

1.4802442849

1.6288946268

1.7908476965

2

1.5394540563

1.7103393581

1.8982985583

2

1.6010322186

1.795856326

2.0121964718

2

1.6650735073

1.8856491423

2.1329282601

2

1.7316764476

1.9799315994

2.2609039558

2

1.8009435055

2.0789281794

2.3965581931

2

1.8729812457

2.1828745884

2.5403516847

2

1.9479004956

2.2920183178

2.6927727858

2

2.0258165154

2.4066192337

2.8543391529

2

2.106849176

2.5269501954

3.0255995021

2

2.191123143

2.6532977051

3.2071354722

2



Sheet1

		

		Year		Growth Rate						Double

				4%		5%		6%

		2004		1		1		1		2

		2005		1.04		1.05		1.06		2.00

		2006		1.08		1.10		1.12		2.00

		2007		1.12		1.16		1.19		2.00

		2008		1.17		1.22		1.26		2.00

		2009		1.22		1.28		1.34		2.00

		2010		1.27		1.34		1.42		2.00

		2011		1.32		1.41		1.50		2.00

		2012		1.37		1.48		1.59		2.00

		2013		1.42		1.55		1.69		2.00

		2014		1.48		1.63		1.79		2.00

		2015		1.54		1.71		1.90		2.00

		2016		1.60		1.80		2.01		2.00

		2017		1.67		1.89		2.13		2.00

		2018		1.73		1.98		2.26		2.00

		2019		1.80		2.08		2.40		2.00

		2020		1.87		2.18		2.54		2.00

		2021		1.95		2.29		2.69		2.00

		2022		2.03		2.41		2.85		2.00

		2023		2.11		2.53		3.03		2.00

		2024		2.19		2.65		3.21		2.00





Sheet2

		

		196,350		1318				258789300

		196,350		277				54388950

		17,203		2139				36797217

		6,648		2,771				18421608

		6,648		2,567				17065416

								0.1411004995





Sheet3

		






