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Summary

This document provides information on the current and planned implementation of 8.33 kHz channel spacing in the Aeronautical Mobile Service allocation between 118 & 137 MHz.

1.0
Introduction

At the last PT3 meeting there were extensive discussions as to the current level of implementation of 8.33 kHz channel spacing in the Aeronautical Mobile service allocation between 118 & 137 MHz.  This paper provides information on the current and planned implementation of 8.33 kHz channel spacing. 

2.0
BACKGROUND

In 1995 the ICAO the Standards and Recommended practices for 8.33 kHz channel spacing were adopted on the understanding that this would be an interim solution for Europe whilst the standards for a replacement digital communications system (VDL Mode 3) were completed.  In 1999 the first 8.33 kHz operations started with the so called core area of Europe; a circular area of nominal radius 600km centred on Luxembourg; for flights operating above 24,500 feet (7468 metres).  In 2002 the use of 8.33 kHz radios above 24,500 feet was expanded to include nearly all European States

3.0
Discussion

Given that 8.33 kHz channel spacing was originally envisaged as a interim measure whilst the standards for VDL Mode 3 were developed, the intention was to maximise the spectral gain from the implementation of 8.33 kHz whilst minimise the number of aircraft affected.  Since the major financial beneficiaries of the increased frequency availability made possible by the implementation of 8.33 kHz channel spacing would be the Airlines it was decided to implement 8.33 kHz in airspace above 24,500 feet where light aviation generally did not fly.  This also had the added bonus of minimising the number of aircraft affected since the number of light aircraft significantly out numbers those used for commercial operations.

Due to technical problems, VDL Mode 3 implementation has been delayed and it is entirely possible that it will never be implemented.  Within ICAO and Eurocontrol as well as other organisations work has already been started on the specification of a new high capacity digital communications system which is expected within Europe to be the long term replacement for the current 25/8.33 kHz systems and to provide additional functionality to support new services.

With a future digital communications system unlikely to be available within the short term European aviation has had to reconsider the airspace within which 8.33 kHz operations will be required and within which timeframe.  Additionally there is a concern to minimise the effect on recreational fliers and where possible allow them a transition route directly from 25 kHz to a new digital communications systems and avoid the additional expense of fitting 8.33 kHz radios which will have a finite life.

4.0
Current status

Within Europe the ICAO database for VHF communications has approximately 11,000 recorded assignments which breakdown as follows:-

	
	Service Area 

(km2)
	Number of

	
	
	Assignments
	Number of Assignable 25 kHz Channels 

	Area Control Services
	25 kHz
	196,350 
	1,318(1)
	714

	
	8.33 kHz
	196,350
	277(2)
	

	Approach Services
	17,203
	2,139
	

	Airport Services
	6,648
	2,771
	

	Light Aviation
	6,648
	2,567
	

	Data Link
	-(3)
	40
	12

	Search and Rescue
	-(3)
	(2 pan-European)
	10

	Aircraft Operational Control
	-(4)
	1678
	24


Note:- 

1) The vertical height limitations on these sectors varies and hence given the current restriction of 8.33 kHz to operations above 24,500 feet not all of these assignments are candidates

2) The number of 8.33 kHz assignment implemented in a number of countries has been limited by technical issues with the use of multiple stations, offset carrier, for sector coverage (This being the most spectrally efficient means of providing the desired service).  These issues are being investigated.

3) Data Link as well as Search and Rescue assignments are usually made on a pan European basis and hence do not have a service volume as such.

4) Aircraft Operational Control assignments operate on a shared basis for which there are 24 pan-European 25 kHz assignments

At the last meeting of CPG PT3 there was considerable discussion as to percentage of assignments converted.  The following illustrates how statistics can be misleading when considering the amount of 8.33 kHz implementation:-

1) Total Number of Assignments
Dividing the number of assignments by the total number of assignments gives an implementation figure of 2.6%
2) Number of Air Traffic Service Assignments 
Using a similar process to that given in 1) above but ignoring those assignments to data link, Search and Rescue as well as Aircraft Operational Control would give an implementation figure of 3.1%
3) Number of Air Traffic Control Services 
Similar to 2) but also ignoring the light aviation assignments would give an implementation figure of 4.3%
4) Service Area of Air Traffic Services 
Similar to 2) except that each assignment is multiplied by it’s service area and then the percentage is taken on the service areas results in an implementation figure of 14.1% 

Other methods of calculation could be proposed which would give different results. 

5.0
Planned future expansion

There are plans for two further phases of implementation as indicated below.  Once these two phases have been implemented then this will only leave a majority of light aviation assignments which have not been converted.  Whether there is a need to implement 8.33 kHz for these assignments will depend on the speed with which a new digital communication system is developed and implemented.

Phase 1 (2007)
All assignments where the lower boundary of the assignment is above 19,500 feet 

Phase 2 (TBD)
All assignments allocated for the use of controlled airspace (e.g. all assignments other than those to Light Aviation, Search and Rescue and Datalink).

6.0
How long will 8.33 kHz last

Aviation has assumes a growth rate of 5% per annum.  Assuming that the demand for frequencies will grow at a similar rate and that the type and distribution of assignments will mirror the existing situation then the following graph illustrated the length of time 8.33 kHz will be able to support aviation’s communications demands:-
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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).

When 8.33 kHz was first investigated studies indicated that it would provide double the capacity available from the existing 25 kHz environment.  Given that this still hold then 8.33 kHz will provide sufficient capacity to last 2016 (6% Growth), 2019 (5% Growth) and 2022 (4% Growth)
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		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
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