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Summary

This paper is recommending that the ICAO position for WRC-2003 be broadened to allow a flexible utilization of the radionavigation band in order to open the band for VDL Mode 4 assignments.



1.
INTRODUCTION
The spectrum issue was brought up when the AMCP/7 meeting discussed the VDL Mode 4 standard. According to the draft VDL Mode 4 SARPs, a tuning range covering the whole aeronautical VHF spectrum was required. A panel member stated the surveillance communication in VDL Mode 4 (i.e. ADS-B) could only take place in the radionavigation band (108-117.975 MHz), while another member stated that the communication should take place in the radiocommunications band (118-137 MHz). It was also argued that the ITU Radio Regulation is not supporting the planned GBAS (Ground Based GNSS Augmentation System) data link assignments in the radio-navigation band.

The AMCP/7 meeting resolved the VDL Mode 4 spectrum issue related to the standard by requiring VDL Mode 4 equipment to be able to be tuned in the total radiocommunication band and recommend that the equipment also to be able to be tuned in the total radionavigation band.

AMCP WG-B was tasked with defining spectrumplanning criteria and to assess the availability of spectrum for all VDLs.

At the WRC-2000 meeting the GBAS assignments in the radio-navigation band was discussed. The meeting decided that a note should be added to the ITU Radio Regulation and that the issue should be discussed at the next World Radio Conference in 2003 (WRC-2003) under agenda item 1.28. 
At the AMCP WG-F/5 meeting a draft ICAO position was drafted for the WRC-2003 meeting, which the ANC subsequently approved and decided to circulate the ICAO position in a State Letter (reference: E 3/5-00/101. 

The issue of GBAS is discussed in the Appendix A to the State Letter on page A-23 and the proposed text for the note is found on page A-40, but unfortunately the text does not support the allocation of VDL Mode 4 and surveillance services in the radionavigation band. This paper is recommending that the ICAO position for WRC-2003 be broadened to allow a flexible utilization of the radionavigation band in order to open the band for VDL Mode 4 assignments.

2.
ACTIVITIES ON SPECTRUM ISSUES RELATED TO VDL MODE 4
Testing of VDL Mode 4 equipment is ongoing and test results together with proposed draft spectrum planning criteria were presented to the ICAO AMCP WG-B/10 meeting in January 2001. The whole aeronautical VHF spectrum (both navigation and communications) is considered by WG-B. Further work is required and final results will be presented to AMCP WG-B during this year.

Initial analysis indicates that implementing VDL Mode 4 services in sub-bands would be very spectrum efficient. The basic VDL Mode 4 operation requires that two Global Signalling Channels (GSCs) be allocated worldwide. These are used for system management and for ADS-B, which is the main application for VDL Mode 4. In normal operation, transmissions are alternating between the two GSCs, thus creating a semi-redundant system that is believed to be required for a system supporting delegation of separation responsibility to the aircrew. Therefore it is essential that the two GSCs be allocated apart from each other. This could be realised in two ends of a sub band in the top part of the radionavigation band, just below 118 MHz. Alternatively, one GSC could be assigned in the top part of the radionavigation band and the other one in the top part of the radiocommunication band. Intermediate channels in a sub band could be used for ground uplinks such as TIS-B, without causing any co site problems.

The single sub band approach in the radionavigation band consumes the least spectrum in the near term and likely involves the least number of station reassignments. It appears that a sub band in the radiocommunications band will be required in the long term, in order to maximize spectrum utilization efficiency, if communications applications using VDL Mode 4 are eventually brought into use. After a recommendation from the AMCP WG-C/1 meeting, work is ongoing in AMCP WG-M in order to include support for communications application in VDL Mode 4. 

The dual sub band approach consumes more spectrum in the near term but provides greater separation between GSCs which may have a marginal benefit in terms of interference immunity.  

Both the single sub band and the dual sub band approach put at least one GSC in the VHF radio navigation band. It has been suggested that VDL Mode 4 does not conform to the definition of a radiodetermination service and hence should not be assigned in the VHF radio-navigation band until a suitable adjustment to the ITU-R Radio Regulations is put in place.  It should be noted that VDL Mode 4 actually incorporates several radiodetermination features (e.g. derivations of time from other stations transmissions and independent verification of position data in ADS-B messages by ranging), although it is acknowledged that the primary information transfer functions of VDL Mode 4 does not rely on these features.

It should be recognised that a new technology may sometimes require a new regulatory framework. In this regard, it is noted that the VHF Data Broadcast (VDB) of the GNSS Ground Based Augmentation System (GBAS), currently being standardised by ICAO GNSSP, is considered a navigation data broadcast with no radiodetermination component. The VDB is currently planned to be hosted in the radionavigation band and in order to accommodate this system within the letter as well as the spirit of the ITU Radio Regulations, an agenda item 1.28 has been included for the ITU WRC-03 conference in order to allow VDB operations in the VHF radio-navigation band.

3.
ICAO POSITION TO THE WRC-2003
The draft ICAO position to the WRC-2003 is only addressing the need to accommodate the VDB in the GBAS system in the VHF radio navigation band. From a generic aviation point of view the draft ICAO position is very restrictive and might be counterproductive. 

First of all there is always a risk to open up discussions in ITU on utilisation of spectrum, which is extremely attractive from a commercial point of view. It is well known that the VHF radiocommunications spectrum for aviation is heavily congested and that traditional spectrum assignment actions (introduction of 8.33 kHz channel spacing, more efficient spectrum management) cannot completely resolve the problem. Furthermore, it is also well know that VOR will cease to be a soul-mean navigation aid and that VORs are decommissioned, especially in the congested areas of the world where “area navigation” based on DME or GNSS are applied. 

If the ICAO position is maintained as proposed in the State Letter, there is an obvious risk that non-aviation groups might find that the aviation spectrum in the VHF radionavigation band is under-utilized and it might be possible for them to claim that aviation is occupying spectrum that is not used. In such a situation aviation would be prevented to assign other services in the band by the ITU Radio Regulation and would be forced to bring up the issue in ITU once again. It would be wise to avoid such a situation by being pro-active when amending the ITU Radio Regulation at the WRC-2003.

When opening up a discussion on utilization of aviation spectrum, it would be wise for aviation to take a more generic approach and ensure that the changed ITU Radio Regulation would allow aviation the freedom to expand VHF data link services into the VHF radio-navigation band, providing that this is proven not to affect the safety of aviation. A possible adjustment of the wording of the note in the Radio Regulation proposed in the draft ICAO position on the issue for WRC-2003 could be:

S5.CCC 
The band 108 - 117.975 is also allocated to the Aeronautical Mobile (R) Service by ICAO standardized data link systems.

This note would give aviation maximum flexibility to utilize its spectrum in the most efficient manner, without being forced to seek approval by ITU.

4.
ACTIONS BY THE GROUP
The meeting is invited to note the information in this paper, and to recommend to ICAO that its position for ITU-2003 on utilization of the VHF radionavigation band be adjusted according to the proposal in this paper.
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