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	Summary

This paper propose that the AMCP WG-M takes the initiative to liase with the AMCP WG-B and WG-F in order to expedite the allocation of spectrum to services based on VDL Mode 4.




1.
INTRODUCTION
The Future Work for AMCP established at AMCP/7 and subsequently approved by the Air Navigation Commission (ANC), includes spectrum issues for VDLs covered by WG-B and WG-F. Since AMCP/7 the approval process for VDL  SARPs and Manuals has been progressed and ANC is now preparing its proposal to the ICAO Council. 

Spectrum planning criteria for VDLs are still not available and in principle no channel assignments can be effectuated. This paper propose that the AMCP WG-M takes the initiative to liase with the AMCP WG-B and WG-F in order to expedite the allocation of spectrum to services based on VDL Mode 4 
2.
EARLY NEED FOR SPECTRUM
Material presented to WG-M indicates that VDL Mode 4 systems are being implemented in several states and operational services are planed from 2002 and onwards. The initial operational usage is planned on areas with low traffic without any congestion in the spectrum and hence finding appropriate channels for VDL Mode 4 would be easy. However, from a global point of view such a fragmented approach will cause severe interoperability problems.

The process of allocating sufficient spectrum, initially two Global Signaling Channels (GSC) according to VDL Mode 4 SARPs, has to be initiated and conducted as a matter of urgency. As WG-M has the overall knowledge and expertise on VDL Mode 4, the WG-M has to take the initiative and liaise with WG-B and WG-M so that the spectrum issues can be resolved in a timely manner.

Attached are material that is proposed to be used when liaising with WG-B and WG-M.
3.
ACTIONS BY THE GROUP
The meeting is 

· invited to note the information in this paper;

· urged to liase with AMCP WG-B, trough the ICAO Secretariat,  in order to establish spectrum for VDL Mode 4; and

· urged to liase with AMCP WG-F, trough the ICAO Secretariat,  in order to establish spectrum for VDL Mode 4.

- END -

ATTACHMENT A

LIASON STATEMENT FROM AMCP WG-M TO AMCP WG-B REGARDING THE SPECTRUM PLANNING CRITERIA AND USAGE STRATEGIES FOR VDL/4

AMCP has validated SARPs for VHF Data Link Mode 4 (VDL/4) against the applications of ADS-B and ADS-C.  WG-C has suggested that WG-M should undertake the validation of VDL/4 against a broader set of communications requirements, and WG-M has undertaken this task.  Also at AMCP/7, several members noted plans by their respective States to implement ADS-B using VDL/4 in the near term.  Considering these recent activities and implementation initiatives, WG-M requests the assistance of WG-B in defining suitable spectrum planning criteria for VDL/4 and assigning two Global Signaling Channels (GSC).  

1. Projected channel requirements for VDL/4

As part of the task relating to ongoing validation of all the VDLs, WG-M retains expertise in regard to channel loading and the number of channels required for certain applications. WG-M would like to summarize this information for WG-B in order to ease the task of determining appropriate spectrum planning criteria for VDL/4. In this regard, the SARPs define two Global Signaling Channels (GSCs) and provide protocol features to access auxiliary side-channels for ADS-B, ADS-C and other possible applications.  Channel loading studies for the LA Basin and the Core of Europe indicate the channel counts of Table 1 for far-term scenarios assuming full equipage for surveillance applications. For communication applications the table 1 channel counts are assumptions.

Table 1: Summary of channel counts for far-term scenarios assuming full equipage*1
	Application domain and application name
	Channel

name
	Number of

channels
	Notes/comments

	Surveillance
	
	
	

	
	ADS-B
	GSC
	2
	Required in the near term

	
	ADS-B*2
	RSC, LSC
	2
	Far term only

	
	ADS-B*2
	GND
	1
	Far term only

	
	TIS-B, FIS-B*2
	TIS-B
	1 
	Ground broadcast application.

	Communications
	
	
	

	
	ATS*2
	COM1
	1
	ADS-C has been validated. Validation of other applications is in process.

	
	AOC*2
	COM2
	1
	Validation in process.


*1 For completeness in defining far-term scenarios, this table includes application areas that have not yet been fully validated by WG-M. 

*2 Assignments on a regional basis. 

The two GSCs are the only channels required in the near term in order to support ADS-B, and certain applications (such as FIS-B and the communications applications) may never be hosted on VDL/4.  This will depend on the validation efforts currently under way in WG-M.  However, WG-B may wish to consider the far-term channelization of Table 1 as a means to ensure appropriate planning for transition.  

Two GSCs are desired in the near term since this provides redundant connectivity between aircraft considering the potential for RF interference.  Prior work in the VDL/4 VSG indicates that this is a desirable attribute enabling certification for safety-critical applications such as airborne self-separation.  The SARPs for VDL/4 are structured around the concept of dual-frequency operations.  

Ideally the two GSCs are assigned uniformly worldwide (i.e., following the model of the VDL/2 management channel).  However WG-M recognizes that regional assignments could be used initially with an associated cost in terms of avionics and operational complexity.  All channels other than the GSCs are expected to be assigned on a local or regional basis.

2. Test results that may be used for a determination of spectrum planning criteria

Recent testing by the German DFS indicates that VDL/4 will not cause harmful interference to VOR receivers installed on the same aircraft if the frequency separation between the respective channel assignments is 50 kHz or greater.  Likewise when two VDL/4 signals on different frequencies are received from different sources, or when a VDL/4 signal is received on one frequency and a non-VDL/4 signal is received on a different frequency (VOR, DSB-AM, VDL/2), harmful interference is avoided if the frequency separation is 50 kHz or greater.  Also, this testing indicates that harmful interference to and from analog voice channels in use on the same aircraft (25 kHz and 8.33 kHz systems), as well as digital data systems (VDL/2), will be avoided if the frequency separation is at least 100 kHz. A more complete summary of the test data is provided in material describing the tests undertaken by DFS. 

3. Possible spectrum assignment strategies for VDL/4

While the expertise of WG-M is related to the technical details of the VDLs as opposed to their spectrum planning criteria, the test data for VDL/4, and the implementation studies for all the VDLs circulated through AMCP over the last several years, appear to suggest at least two alternative support strategies for VDL/4.  Both of these will eventually entail a pair of subbands, although the first provides for initial operations with only one subband:

a) Single subband approach. In this approach both GSCs are assigned in a single subband at the upper end of the VHF ARNS band.  For example GSC1 might be assigned to 117.975 MHz and GSC2 might be assigned to 117.925 MHz. Any VORs assigned to 117.900 MHz would need to be cleared.
 

b) Dual subband approach. In this approach two subbands are defined – on at the upper end of the VHF ARNS band and the other at the upper end of the VHF communications band (i.e., an expansion of the existing subband for digital communications comprising the four uppermost channels). For example GSC1 might be assigned to 117.975 MHz and GSC2 might be assigned to 136.875 MHz. 

The single subband approach consumes the least spectrum in the near term and likely involves the least number of station reassignments. The 50 kHz separation between GSCs is sufficient to ensure acceptable performance for ADS-B applications. Growth in surveillance applications could be accommodated on a regional basis in the VHF ARNS band, while the bringing into use of various communications applications could be accommodated on a regional basis in the VHF communications band.  It appears that a subband in the VHF communications band will be required in the long term, in order to maximize spectrum utilization efficiency, if communications applications using VDL/4 are eventually brought into use.  It would be desirable to define a possible subband in the communications band now, but this is not strictly required.
  It is expected that ground broadcast applications (e.g., TIS-B and FIS-B) can be accommodated with little or no reassignment of VORs.
  Additional ADS-B channels for local/regional use might also be engineered in this way; however, the mobile nature of the VDL/4 user population might demand further protection of existing VOR assignments. WG-M does not have the expertise to assess this potential concern. 

The dual subband 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.  This approach puts one GSC in the communications band which may provide a closer match to the current ITU-R regulatory structure but provides a lower degree of protection to ADS-B transmissions. This approach might be able to avoid the immediate reassignment of any VORs, but is almost certain to require the immediate reassignment of at least some communications channels.

Both the single subband and dual subband approach put at least one GSC in the VHF ARNS band.  It has been suggested that VDL/4 does not conform to the definition of a radiodetermination service and hence should not be assigned in the VHF ARNS band until a suitable adjustment to the ITU-R Radio Regulations is put in place.  WG-M notes that VDL/4 actually incorporates several radiodetermination features, although it is acknowledged that the primary information transfer functions of VDL/4 do not rely on these features.  WG-M does not have the expertise to make a judgement on this matter. 

ATTACHMENT B

LIASON STATEMENT FROM AMCP WG-M TO AMCP WG-F REGARDING THE REGULATORY STATUS OF VDL/4 WITHIN THE ITU RADIO REGULATIONS

The AMCP has validated SARPs for VHF Data Link Mode 4 (VDL/4). An application with near-term benefit, considered appropriate for VDL/4, is automatic dependent surveillance broadcast (ADS-B).  This application could be hosted in either the VHF ARNS band 108-117.975 MHz or the VHF AM(R)S band 118-136.975 MHz.  It is generally acknowledged that support for ADS-B in the VHF ARNS band would cater to the nature of the application data and also make use of the somewhat less-congested spectrum in the VHF ARNS band as compared to the VHF AM(R)S band. However, ARNS is considered to be a special case of the radiodetermination service, and VDL/4 does not match the definition of a radiodetermination service. 

It may be noted that VDL/4 avionics can provide a secondary timing and navigation capability based on time of arrival (hence ranging) measurements associated with the synchronization bursts transmitted by peer stations.  This is a radiodetermination function.  VDL/4 may also use time of arrival measurements to enhance the level of integrity associated with a given ADS-B position report (i.e., by cross-checking the measured time of arrival against the expected time of arrival considering the ownship and target positions). Nevertheless, WG-M recognizes that the primary data delivery function of VDL/4 does not depend on any radiodetermination technique.  

Summary of related issues for GNSS.  WG-M recognizes 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 standardized by GNSSP, is considered a navigation data broadcast with no radiodetermination component. The VDB is currently planned to be hosted in the ARNS band.  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.  WG-M understands that the current draft ICAO position for this item is 

Support an allocation permitting the use of the band 108-117.975 MHz for the transmission of ICAO standard GNSS augmentation systems. Ensure conformity with ITU-R Recommendation IS.1009 regarding compatibility with the FM broadcast services in the band 87.5-108 MHz.

Possible extension of the draft ICAO position to WRC-03. WG-M believes that it is in the best interest of ICAO and the civil aviation community to adjust the language of the draft ICAO position to WRC-03 so that it would also accommodate the VDL/4. A suitable adjustment to the ITU-R Radio Regulations would enable the deployment of VDL/4 consistent with the broadest range of application requirements and spectrum planning constraints. If WG-F agrees with the general concept described here, than one possible adjustment to the draft ICAO position, which may serve as a starting point for discussion, is

Support an allocation permitting the use of the band 108-117.975 MHz for ICAO standard navigation and surveillance data link systems. Ensure conformity with ITU-R Recommendation IS.1009 regarding compatibility with the FM broadcast services in the band 87.5-108 MHz.

This text would address the GNSS augmentation system, but would also accommodate other navigation and surveillance data link systems such as VDL/4. 

WG-M requests comment from WG-F and if deemed appropriate, the support of WG-F in regard to the concept outlined above.  WG-M also requests the views of WG-F regarding the language of a footnote that could be inserted in the ITU-R Radio Regulations.

� It is believed, subject to verification, that there are no operational VOR assignments on 117.950 MHz.


� Early definition of subbands for VDL/4 can lead to overall improved performance and reduced cost of avionics as manufacturers can install more precise filters with greater isolation.


� These applications involve no airborne transmissions and the ground broadcast sites can be engineered into the airspace with the existing VORs using both 50 kHz and 100 kHz channel assignments





