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	SUMMARY

	This paper investigates the suitability of bands used by civil aviation between 108 and 6 GHZ in conformance with WRC07, agenda item 1.6, resolution 414..  

	ACTION

	The meeting is invited to consider this paper which is being input to the CEPT PT3 process next week by the Eurocontrol Agency on behalf of the SFCG  and feed any comments back to Eurocontrol/SFCG.
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Agenda Item 1.6, Resolution 414

SUITABILITY OF CIVIL AVIATION BANDS FOR THE FUTURE COMMUNICATION INFRASTRUCTURE

	Summary:

Aviation needs additional allocations for developing data applications based on new operational concepts, to cope with the increase in air traffic and to relieve the present congestion for the voice service in the VHF band.

This paper is submitted by Eurocontrol on behalf of the European aviation Spectrum Frequency Consultation Group (SFCG).  

It investigates the suitability of bands used by civil aviation between 108 and 6 GHZ in conformance with WRC07, Agenda Item 1.6, Res 414. The investigation confirms the conclusions contained in the descriptive text related to agenda item 1.6 Res 414 of the “ICAO Position for the ITU WRC 2007” with respect to the suitability of the various aeronautical allocations to meet the aviation Future Communication Infrastructure (FCI) requirement. 
The main difficulties are the airborne co-site EMC issues between avionics and the compatibility with non civil aviation systems. The first difficulty is similar to the one that civil aviation had faced for many years and had resolved by design and frequency separation. The second difficulty, not limited to civil aviation, is related to a better understanding of the EMC requirement and of the evolution in the usage of other aviation systems.

  

	Proposal:

Provision may be required for additional allocations in the sub-bands identified in this paper.  




Spectrum Frequency Consultation Group (SFCG)

SUITABILITY OF CIVIL AVIATION BANDS FOR THE FUTURE COMMUNICATION INFRASTRUCTURE

1
INTRODUCTION

Aviation is developing a future communication infrastructure (FCI) to support data applications based on new operational concepts, to cope with the air traffic increase and to relieve the present congestion of the voice service in the VHF band.

In order to standardise, certify and finally deploy the latest components of the FCI in the time frame 2005-2020, it is necessary to obtain firm radio allocations as soon as possible.

The FCI is expected to be designed around an integrated architecture with a progressive and specific incorporation of the necessary components when needed. This integrated architecture will offer more flexibility and will reduce retrofit and maintenance cost for the airlines in the long term.

The FCI will be composed of:

· legacy components or their modernised version: HF links, satellite links and VHF links

· newest components for new data, airport and security applications: 

The WRC07 Agenda Item 1.6 (Res 414), being limited to terrestrial systems in the bands 108 MHz to 6GHZ, excludes the HF and satellite links from consideration.

This paper aims to locate portions of bands which could accommodate additional allocations for the FCI. 

The analysis considers the level of usage of systems in the short, medium and long term for the existing allocations in order that the introduction of the latest components of the FCI are feasible.

These periods are defined as:

· Short and medium term: 2005 to 2015

· Long term: 2015-2025

· Longer term: 2025+

2 SUITABILITY OF AERONAUTICAL BANDS

The investigation assumes, in conformity with step 1 of the resolution 414, that the search for additional spectrum allocations is limited to the existing aeronautical allocations. 

The following candidate bands are ruled out as there is an important and continuous usage, and/or the band is not exclusive to aviation making it difficult to coordinate, clear spectrum or ensure compatibility

-
108.0 – 112.0 MHz (ILS Localiser, VOR) band
· 328.6 – 335.4 MHz (ILS Glide Path) band

· 1215 - 1350 MHz (Primary Radar, RNSS) band

· 2700 - 3300 MHz (Primary Radar) band.

· 4200 - 4400 MHz (Radio Altimeters) band.

Studies completed to date and which are referenced in the current ICAO position indicate possible allocations in the following bands:

· 960 - 1024 MHz (DME, TACAN, SSR, ACAS, MIDS,);

· 5091 - 5150 MHz (MLS, FSS).

Additionally, the frequency bands 112 – 117.975 MHz and 5030 – 5150 MHz are being considered by at least one European State.

3 112-118 MHz BAND:     

Usage

ILS localiser frequencies are assigned from 108 to 112 MHz. VOR frequencies are assigned from 108 to 118 MHz. The sub-band 108 to 112 MHz is shared between ILS and VOR in an interleaved frequency arrangement at 50 KHz and 100 kHz spacing.

The European Radionavigation Strategy foresees the following usage for the band 108-112 MHz

· ILS usage remains stable  

· VOR usage to continue until 2015, however this is currently under review and the time frame may be extended.  Dates currently being discussed are beyond 2020. 

GBAS potential increase in usage from 2009 is foreseen. 

Additionally VDL4 usage is expectation to be minor and is dependent on the choice of this technology for surveillance: 2 channels + guard bands are expected in the upper part of the band.

Arguments in favour of using this band

This band is the natural extension for accommodating the legacy VHF communication system. The 112 – 118 MHz sub-band may see a significant reduction in the number of VOR assignments in the period compatible with the deployment of new communication components. 

Dependencies

· VOR decommissioning

· Compatibility with VOR, GBAS and VDL4 ensured by design and by frequency separation. 

· Compatibility with FM broadcasters is ensured by design. The standard will incorporate a similar FM immunity requirement as for the VOR, ILS or VOR avionics

4 960 - 1024 MHz band: Foreseen level of usage upto 2030 

Civil ATC usage

The details of DME frequencies that can be used for civil ATC purposes can be found in Table A, Chapter 3 of ICAO Annex 10.

Due to the frequency coupling of 63 MHz offset for DME/TACAN between the interrogation, and the reply and the need to reserve frequencies for 1030/1090 MHz technologies frequencies in the band; 960-977 MHz are not available for use except on a national basis.

The level of civil ATC usage up to 2030 is foreseen as follows: 

· DME use to continue into the longer term period, with a probable increased use in the short to medium term (due to the growing deployment of DME/DME based navigation). In one scenario studies have shown the need for in the order of 250 extra DME channels during this timeframe.

· Continued use of SSR with replacement of some conventional SSRs in high density areas with Mode S Elementary Surveillance, and replacement of some conventional SSRs in low density areas with ADS-B;

· Continued use of ACAS.

Military usage of the 960 – 1215 MHz band

Military aids to navigation – TACAN system

The military TACAN system operates in the following modes:

· below 1030 MHz: TACAN MM, TACAN A/A and TACAN RSBN;

· above 1030 MHz, TACAN MM and TACAN A/A.

TACAN RSBN will only be in use in some countries up to 2007. TACAN MM is only used at sea at distances of 200 NM or more from the coast. TACAN A/A transmits only from one aircraft to another.  

Military tactical information systems

JTIDS/MIDS: 969-1206 MHz

The JTIDS/MIDS system is spreading low energy and hopping between 51 frequencies in 3 MHz steps, allocated in 3 segments (969-1008 MHz, 1053-1065 MHz and 1113-1206 MHz) to protect SSR in 1030 and 1090 MHz. According to an internal US agreement, the frequency plan will be reduced by 14 frequencies for RNSS. The US DoD will incorporate “engineering features” in order to minimise harmful interference between ATC and MIDS operation. By 2020, all MIDS terminals will be capable of remapping frequencies. New MIDS terminals from 01.07.07 have to be able to remap. Older terminals are to be retrofitted in a phased manner. The remapping will be utilised as necessary to prevent harmful interference with ATC systems. It is expected that the new AM(R)S service will be interoperable with military requirements as both the civil and military authorities promote it. Close coordination with NATO will be required.

All these military systems operate only on a non-interference basis and have no official ITU Radio Regulation status; hence they are operated on national frequency clearance agreements. 

Points in favour of using this band

Even though 960 – 1024 MHz usage is generally high, in the sub-band 960 – 977 MHz  usage is relatively low. The band 960 – 1024 MHz is mainly occupied by different military systems that are either operated on a co-ordinated or on a non interference basis. The 978 MHz frequency defined for UAT operation is obviously part of the necessary allocations for the FCI. This band may provide a component of the FCI for transmitting ATS and AOC information as it has sufficient bandwidth and appropriate propagation characteristics. In summary, the portion 960-978 MHz offers the best possibility in terms of airborne co-site and ground compatibility. The other portions of the 979-1024 MHz band need further consideration.

Dependencies
· Airborne co-site EMC with SSR/ACAS and DME/TACAN avionics. Compatibility will be ensured by design and by frequency separation. 

· Re-farming of some frequencies to other parts of the band in order to free up a portion of the band for an AM(R)S allocation. A reduction of MIDS frequencies will facilitate the compatibility. It is expected that the FCI will be interoperable with military requirements as it is promoted by both the civil and military authorities.

5 5030 – 5150 MHz band:-   foreseen level of usage up to 2030 

Usage

The ITU WRC has also allocated the sub-band 5091-5150 MHz to the Fixed Satellite Service (FSS) under the provision that, after 2018, MLS requirements, which can no longer be met in the 5030-5090 MHz, sub-band, will have precedence over the FSS, and may require closure of the feeder links.

MLS implementation has been delayed with the expectation that GNSS-based landing systems could achieve ultimately the performance required to support CAT II/III operations. This expectation is still not confirmed and even if it becomes technically feasible before 2015, implementation is unlikely until after that date. Therefore, MLS remains the sole technology that could be used to support such operations in the case of ILS decommissioning or sustainability problems in the near future at some specific airports. It is therefore anticipated that if the limitations of ILS to meet the CAT II/III operations appear to become a general issue at large airports, the number of ground MLS installations will increase, and this may lead to a progressive and complete usage of the exclusive 5030-5090 MHz band, taking into account the frequency pairing constraint with DME.

Further studies concerning the deployment of MLS at some airports in order to improve the number of landings in low visibility conditions are in progress and could lead to a wider support for MLS from the airlines. Such analysis could justify the implementation of MLS even if the ILS limitations described above do not appear.

The level of usage up to 2030 is foreseen as follows: 

· Continuous usage of FSS in 5091-5150 MHz

· MLS deployment expected in 5030-5091 MHz

· Proposed aeronautical telemetry deployment on a regional basis in the band 5091-5150 MHz with AMS status while one European State is willing to extend the operation below 5091 MHz (WRC-07 Agenda Item 1.5). 

Suitability of the 5GHz band for medium range transmission

ITU has decided upon many allocations for the mobile service between 3 and 8 GHz. In addition to the radio LANs, some radio regulators are proposing to allocate a portion of the 5 GHz band to aeronautical mobile telemetry on a regional basis operating with a range of 400 km using a 40 W airborne transmitter

Flight trials conducted by EUROCONTROL have proven successful operation is possible beyond 100 km. Separate reports from the FAA and EUROCONTROL, considering the use of CDMA technology, conclude that the range of a system operating at 5 GHz is typically up to 90 km taking into account rain and fog attenuation. This range is considered sufficient for security and airport network operations. Exceptional weather conditions will not be a problem for operation at airport ranges. A statistical study has to be continued to see how much exceptional degradation is acceptable for security links. 

Points in favour of using the band

The aeronautical allocation in the band 5091-5150 MHz is not used and has sufficient available bandwidth to support high data-rate applications (e.g. security applications).

This band is favoured for short range Airport Wireless Surface Network (AWSN) operation and for short to medium range operation (security).  

Dependencies
· Compatibility with the Fixed Satellite Service

· Compatibility with aeronautical telemetry is being studied in ICAO.

· MLS operational requirements or MLS frequency planning criteria does not require the use of the band 5091 – 50150 MHz.
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