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Background

1.1
The first meeting of AMCP WGC (Montreal, October 2000) produced a liaison statement to AMCP WGF on availability of spectrum to support future aeronautical systems.

1.2
The response from WGF was considered by WGC/2 (May 2002). The meeting was invited to take into account the response from WGF in its work on future communication systems.

1.3
The material provided by WGF was subsequently amended by several meetings of WGC, up to and including WGC/5 (October 2002). The output of WGC/5, as edited by the Secretariat with a view to submitting it as a part of a report to AMCP/8 on future air-ground communication systems, is provided in the attachment for review and comments by WGF.

ATTACHMENT 

(from draft report to AMCP/8 on future aeronautical communication systems)

Spectrum issues

1.  Introduction

1.1
This paper presents information that has been refined by AMCP WG-C related to aeronautical spectrum requirements.  It lists several aeronautical and non-aeronautical bands that are considered to have potential aeronautical use in light of new aeronautical requirements for additional spectrum due to:

· requirements for new aeronautical radio navigation systems;

· requirements for new radiolocation systems to support aeronautical surveillance functions; and,

· requirements for new aeronautical air/ground communication systems.

1.2
New spectrum requirements for aeronautical radio navigation systems are considered unlikely to arise.  It should be noted, however, that certain systems used for aeronautical navigation purposes such as GNSS ground-based augmentation systems fall under the definition of AM(R)S from the point of view of the Radio Regulations.   Some existing Aeronautical Radio Navigation Service (ARNS) allocations may thus require modification.

1.3
Potential increases in long-term requirement for radiolocation systems to support surveillance functions may be balanced by the introduction of airborne dependent surveillance services operating through air/ground communication systems.  It is not expected that any additional allocations to radiolocation services will be required to support aeronautical surveillance requirements.

1.4
The introduction of new air/ground communication systems in the VHF band can only take place if sufficient spectrum capacity is found in the band while still meeting existing frequency assignment planning constraints.

1.5
The introduction of wide-band data transmissions may provide aviation the opportunity to introduce new applications to improve security, safety and efficiency.  In this case, new frequency bands on the order of 30 to 60 MHz widths may be necessary.

2.
Present aeronautical bands and services
74.8 - 75.2 MHz
This band might become available for future systems only if marker beacons were to be phased out.  Due to its limited bandwidth, this band is not considered useful for the development of a global communications system. 

108 – 117.975 MHz
This band is being proposed for an additional allocation to support GBAS and VDL Mode 4.

138-144 MHz
This band is allocated to military mobile communications (AM(OR)S) in Europe and might be used to accommodate military aircraft flying under civil control.  The lack of an operational "party line" with incompatible civil avionics would require study.

328.6 - 335.4 MHz
The global use of UHF (OR) band glide path equipment is expected to continue for the foreseeable future, particularly for higher category ILS (CAT III).  The bandwidth is limited.  Should a significant reduction in ILS requirements be achieved in the future, for example due to an increased use of MLS or GNSS for final approach and landing, this band could be a considered for AM(R)S use to accommodate air-ground data communications capacity requirements that cannot be met in the VHF band.

960 - 1 215 MHz
The 960 to 977 MHz portion of this band is currently not utilized for ICAO-standard systems and further work is necessary to determine its suitability to meet future communications requirements.  The frequency 978 MHz is little used worldwide and is currently under consideration for the introduction of the UAT.  Services such as SSR that are currently supported in the remainder of this band are expected to continue well beyond 2010.  Furthermore, the RNSS allocation introduced by WRC-2000 contributes to make this band an unlikely candidate despite its favorable propagation characteristics.  As a result, only portions of the band could be considered to accommodate capacity requirements that cannot be met in the VHF band.

1 545 - 1 555 MHz and 1 646.5 - 1 656.5 MHz
These bands, previously allocated exclusively to the AMS(R)S, were re-allocated to generic MSS use by the ITU with provisions for priority use by aviation.  Systems that comply with the AMSS SARPs operate in these bands, and they are the most likely candidate bands for next-generation satellite systems.  No AM(R)S allocation exists.

1 670 - 1 675 MHz and 1 800 - 1 805 MHz:
(Only for Europe?) These bands are presently allocated to the aeronautical mobile service for non-safety communications such as aeronautical passenger correspondence (APC) using systems such as the terrestrial flight telephone system (TFTS).  The TFTS has ceased operation and the band is under consideration to be reallocated and may be an appropriate candidate. 

2 700 - 2 900 MHz
Not to be considered due to ground based radar systems operating worldwide.

4 200 - 4 400 MHz
Not to be considered due to radio altimeter operations worldwide.

5 091 - 5 250 MHz
This band is viewed to have the best potential for a future aeronautical mobile communications service.  However, due to relatively high propagation losses, this band is less suitable for conventional line of sight services using the nominal powers available on aircraft.  Alternative short-range uses include terminal area applications or data-only communications.  Appropriate regulatory provisions would be required to enable the use of this band for aeronautical communications.

5 091 – 5 150 MHz sub-band (“MLS extension” band)
Subject to the requirement to maintain its availability for extended MLS use, which will be reviewed at the WRC-2003, this band could be used for air/ground digital communication systems.  Introduction of an AM(R)S in this sub-band would need to include the protection of the current use by the fixed-satellite service (FSS) for ground/spacecraft feeder links to non-geostationary orbiting satellites. 

Above 10 GHz
Bands around 13 GHz, 15 GHz and 30 GHz are used for aeronautical radionavigation (radar) services.

3.
Potential non-aeronautical candidate bands.

3.1
Below 10 GHz

The introduction of aeronautical systems with exclusive or priority use of bands below 10 GHz that are not currently allocated to aeronautical services is unlikely due to the heavy use of these bands by a variety of radio services.

5 150 – 5 250 MHz sub-band.

Originally allocated for ARNS use, this is now used by the fixed-satellite service and by the mobile service (MS) for a variety of licensed and non-licensed applications.  This band will also be reviewed at the WRC-2003 to introduce regulatory measures to protect the FSS from the MS.  Only non-safety-related aeronautical use of this band should be considered.

3.2
Above 10 GHz
The 14 GHz band is a candidate for non-safety aeronautical mobile satellite systems.  The use of spectrum above 10 GHz by aeronautical communication systems is constrained by propagation conditions including distance and precipitation.  An inventory of the uses of these bands, with a view to assessing availability under acceptable sharing conditions, is required.

Some bands above 10 GHz are allocate to generic radionavigation or mobile services.  These bands are therefore potentially available for use by aeronautical systems, terrestrial or satellite-based as applicable.

4.
Conclusion

4.1
The 960 - 977 MHz band should be studied further to determine if aeronautical communications could be supported.

4.2
The 1.5 and 1.6 GHz bands are the most suitable for next generation satellite systems.

4.3
The 5 GHz band is the most likely candidate to support next generation terrestrial systems.

4.4
The technical feasibility of using bands above 10 GHz should be considered, taking into account propagation characteristics, the associated system design constraints, and present uses of these bands with a view to assessing availability under suitable sharing conditions.

4.5
Although aviation should also look for additional spectrum outside the bands allocated to aeronautical services the basic aviation requirements for safety services and global allocation might be difficult to meet in bands currently allocated for non-safety services.

4.6
Any proposal to modify the Radio Regulations and current radio spectrum allocations has a lead-time of at least six years as dictated by the schedule of ITU WRCs.  This should be considered when selecting a band and planning any system implementations. 

END

