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EXECUTIVE SUMMARY

Aviation has secured a new Agenda item for WRC 2007 to consider new allocations for AM(R)S between 108 MHz and 6 GHz.

In the first instance Aviation is expected to utilise spectrum currently allocated to Aviation purposes, if this is not feasible Aviation may go beyond this and look for additional spectrum.

This document looks in brief at the candidate aviation bands available for a new system and a provisional plan for compatibility study and testing.

1. Background

1.1 Spectrum requirements 

A number of studies have been carried out by Eurocontrol*1 and ICAO*2 to look at new technologies or opportunities to expand the existing VHF 108-118 MHz legacy systems. Theoretically new systems will offer at least a four fold increase in spectral efficiency over the legacy technology so longer term this is considered the only way to satisfy Aviation growing demand and change of applications.

A number of studies have been conducted by Eurocontrol to predict the likely RF bandwidth requirements for a new system. The study is still immature but results currently range from about 10 MHz upto 50MHz depending on the scenario.

The results are highly sensitive to a number of parameters, such as;-

· Base station range / cell radius. Obviously from a commercial standpoint the larger this can be pushed out the more commercially viable a system would be to role out for day 1. Unfortunately the larger the cell radius, ultimately the more RF spectrum is required. On the other side of the argument for small cell radii, aircraft would be continually in handover mode which again is inefficient use of spectrum. A trade off will be required but provisional study has shown a cell boundary of between 50km upto 200km is most desirable.

· Frequency of operation. The most attractive spectrum is obviously in the lower frequency range (say below 2 GHz), however this is also the most congested and sought after. In the 5-6 GHz band range is significantly impaired by rain attenuation losses and design constraints of duplexors etc become cumbersome.

· Physical parameters such as transmit power, receiver sensitivity, baseband data throughput, user density (ie no of users/subscribers within given area or volume) 

The AMCP sub-groups have studied the possible candidate frequency bands for such a future system.

1.2 Mission requirements

At this moment in time the new system or systems is/are envisaged to provide for;-

· new technologies needed to support communications and air navigation, including airborne and ground surveillance applications;

· increase demand for voice communication (this is put to grow somewhere between 4% and 7% per annum). Note that in some aeronautical mobile band from 117.975-137 MHz will become saturated in some areas of the world and will no longer be able to support the increasing and new requirements.

· new aviation security requirements currently being defined.

· new applications and concepts in air traffic management which are data intensive 
· proposals to meet two current aviation safety objectives, i.e. to provide more information to the pilot and cockpit, and to reduce runway incursions. (These may be a separate system in the band 5 091-5 150 MHz but could arguably be combined with a new AM(R )S.

· requirements to support data links that carry critical aeronautical data from systems such as air traffic control radars, wind shear radars, remote maintenance monitoring systems, runway lighting, low-level wind shear alert systems, automated weather surface observing systems, or automatic weather observation systems,

1.1 System architecture

Considerable study has been carried out by Eurocontrol to look at the use of the latest mobile technologies, in particular CDMA. Whilst it still requires to be proven as appropriate for Aviation, early indications imply that such 3G technologies are significantly more spectrally efficient than the existing non trunked applications and in addition their structure lends themselves as more suitable for high data throughput applications. 

Hybrid solutions using mixes of CDMA or CDMA / TDMA / RLAN solutions should also be considered. From a spectrum perspective Aviation should remain open minded about the final solution and let the manufacturers ultimately decide this.

1.2 Regional Harmonisation

At WRC 2003, the European proposals for a new AM(R)S have been merged with the American proposals for a type of Airport Network Location Equipment (ANLE) system. For proposals to be strong and unchallenged in the ITU arena, it is important that Aviation is coordinated between the regions and attempts made to harmonise requirements and a global solution developed. 

2. Candidate Bands

The AMCP WGF meeting 8 in April 2002  proposed an initial list of candidate bands.2 It is proposed to review this in the light of WRC03 outcomes and to agree on a short list (for example 2 or 3 preferred candidate bands) as the basis for where initial compatibility studies should be performed.

BASED ON TABLE OF AMCP CANDIDATE BANDS (extracted from *2)

AVIATION BANDS

	Frequency (MHz)
	Primary 

Allocation


	Bandwidth Available
	Status/Comment

	74.8 – 75.2 MHz
	Marker beacons
	0.4 MHz
	Appropriate only for legacy system extension. Not suitable for a new wideband system

	108-118 


	Navigation 

(VOR and ILS)
	10 MHz 
	Potential option subject to negotiation with Aeronautical Navigation, minimal equipment adaptation required makes it attractive. VOR use is expected to reduce from 2010. GBAS and GRAS requirements will be added to this band. Band partitioning between ARNS and AM(R)S or generic allocation, maybe possible, but will need studies and ITU agreement

	138-144 MHz
	AM(OR)S Military
	6 MHz
	Lack of an operational ‘party line’ with incompatible civil avionics would require further study. Most appropriate for extension of legacy system.

	328-335 MHz
	Navigation 

(ILS Glide slope)
	7 MHz
	Potential option subject to negotiation with Aeronautical Navigation. Band partitioning between ARNS and AM(R)S, or generic allocation, maybe possible, but will need studies and ITU agreement

	960-1215
	DME / SSR
	275 MHz
	960-977 MHz currently not used for ICAO standard systems.

The US forsee installing UAT in this band. This band will continue to be heavily used by DME in Europe with introduction of RNSS and GNSS. 

	1215-1350 MHz
	Primary Radar
	135 MHz
	Compatibility with primary radar systems (mainly en-route) should be demonstrated.

	1545-1555 and 1646.5 – 1656.5 MHz
	AMS( R)S and mob satellite
	10 + 10 MHz
	These bands are saturated and are currently shared although AMS(R)S has priority under pre emption. Unlikely that a terrestrial AMRS system could co exist.

	2700 – 2900 MHz
	Primary Radar
	200 MHz
	Compatibility with primary radar systems (mainly airport) is difficult. Use of primary radar for airport is not foreseen to decrease in Europe

	4200 – 4400 MHz
	Air altimeter
	200 MHZ
	Compatibility has to be assessed.

	5030-5150
	MLS
	160 MHz
	Better option in this band is above 5090 MHz co sharing with MLS primary. This band is  suitable for short range communications as demonstrated by EUROCONTROL 3G trials. 

	5150-5250
	MLS
	100 MHz
	Potential option but unlikely for safety-of-life service


NON AVIATION BANDS 

To be further identified and discussed.

3. Compatibility Analysis

There are basically two scenarios to be considered. 

3.1 Exclusivity

This is where the new system is installed in one of the candidate bands and has exclusive use of the band. Under this scenario a migration plan would be required to phase out the use of an ‘old’ Aviation system
This is the easiest scenario to accommodate technically but politically maybe significantly more challenging depending on the system considered.

3.2 Band Sharing
This is where the new system is proposed to slot in with existing Aviation (and sometimes other) systems
3.3 Criteria.

The first step will be to define criteria. This needs to be;-

· Intra system criteria

· Inter aviation system criteria

· New system and non aviation system criteria.
· Limits for co and adjacent channels

· Limits for spurious and out of band

· Inter band criteria.
Some of this information exists today in ICAO Annex 10, but much of it will need to be developed.
4. Programme for study and testing.
A proposal is to consider the required study completion date and work back.

Considering that Aviation needs completion on this agenda item for WRC 2007 and it is highly likely additional non aviation spectrum may be sought. A decision milestone is needed to define whether the existing aviation spectrum is sufficient or new spectrum will be required. It is proposed this milestone should be at the mid point between now and WRC 2007. I.e.  sometime in 2005.

A high level programme is proposed;-

TO BE DEFINED

5.Recommendation 

The AMCP WGF is requested to define a priority list of candidate bands for a new AM(R)S System and define studies required to be able to achieve a compatibility study programme in the schedule. 

The following matrix or a sub matrix could be used for that purpose.

	Freq (MHz)
	Primary 

Allocation

	BW Avail
	Compatability criteria completed
	Exclusive allocation feasible 
	Shared allocation of band feasible 
	RANKING STUDY PRIORITY
	comments

	74.8 – 75.2 MHz
	Marker beacons
	0.4 MHz
	NOT REQUIRED
	NO
	NO
	
	Insufficient bandwidth for a fure wideband system

	108-118 MHz 
	Navigation 

(VOR and ILS)
	10 MHz + 7 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	138-144 MHz
	AM(OR)S Military
	6 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	328-335 MHz 
	Navigation 

(VOR and ILS)
	10 MHz + 7 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	960-1215
	DME / SSR
	275 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	1215-1350
	Primary radar
	135 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	1545-1555 and 1646.5 – 1656.5 MHz
	AMS( R)S and mob satellite
	10 + 10 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	2700 – 2900 MHz
	Primary Radar
	200 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	4200 – 4400 MHz
	Air altimeter
	200 MHZ
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	5030-5150
	MLS
	160 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
	
	

	5150-5250
	ARNS
	100 MHz
	Y/N
	Y/N

To be defined
	Y/N

To be defined
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