
Terms of Reference for Specialist Task Force STF 239 (NI) on
VDL mode 4 broadcast aspects and point-to-point functions; 
Ground-based equipment

1
Reasons for proposing the Specialist Task Force (STF)

VDL mode 4 is a system for air-ground communications for use in air-traffic control applications. It is the subject of EC mandate M/318, developed under the EU Single European Sky initiative.

This mandate relates in general to:

· Community air transport policy under Article 80(2) of the Treaty, and in particular to the Council Directive 93/65/EEC of 19 July 1993 on the definition and use of compatible technical specifications for the procurement of air traffic management (ATM) equipment and systems, as amended by Commission Directive 97/15/EC of 25 March 1997.

· To the European project for satellite navigation Galileo, and in particular to the local components of it, necessary to augment Galileo performances to specific zones, like airports, ports or urban areas.

Concerning the first objective, which the subject of this STF proposal, the Directive aims to facilitate, with the aid of common standards, the process of harmonisation and integration of national air traffic management systems with the intention of remedying air traffic congestion and improving the flow of traffic. Technical harmonisation will contribute to establishing a consistent level of safety and to the free movement of air traffic management equipment within the territory of the Community.

In March 2001, the International Civil Aviation Organisation (ICAO) Council decided to adopt a VHF Data Link (VDL) Mode-4 standard - based on the STDMA features - for surveillance applications, including Automatic Dependent Surveillance Broadcast (ADS-B).  The standards requested in Annex A, phase 1 of the mandate cover this aspect. 

In addition, the ICAO Aeronautical Mobile Communications Panel, and in particular the Working Group M (Maintenance) is presently examining the use of VDL Mode-4 as a general-purpose data link. In support of this process, the standards requested in Annex A phase 2 of the mandate will consider all aspects of the VDL Mode-4 technology that need to be adapted accordingly, including in particular the VDL Mode 4 communication protocols.

The mandate also requires that “these standards remain synchronised with possible updates of the relevant ICAO standards”.

To develop these standards and the study will require a team of specialists in aeronautical communications working for a concentrated period. It is not possible to develop these standards using voluntary effort in the committee, as the expertise is not available.

An STF is proposed to develop the ground-based standards requested under annex A.1 of mandate M/318, and the study requested under annex A.2.  The airborne standards require a specific co-operation with EUROCAE. The mode of co-operation with EUROCAE has yet to be confirmed, and the Commission has indicated a desire that the work on the ground stations should not be delayed while waiting for this co-operation to be arranged.  For the avoidance of doubt, the work plan set out in §3 of these ToRs will take precedence over any new technical requirements arising from co-ordination with EUROCAE.

It is therefore anticipated that a further STF will be proposed later to cover the airborne equipment referred to in annex A.1 of the mandate.

It is anticipated that this STF will be funded 100% by the European Commission.

2
Consequences if not agreed:

The mandate M/318 calls for standards to be adopted within 18 months of the acceptance of the mandate.  If the STF is not agreed, the ETSI Board would be advised not to adopt the mandate.

3
Detailed description:

3.1
Subject title:

VHF Digital Link (VDL) mode 4: Ground-based equipment 

3.2
Reference Technical Body:

TG ERM Task Group 25 (Aeronautical)

3.3
Other interested TBs (if any):

European Organisation for Civil Aviation Equipment (EUROCAE) WG 51 (airborne equipment)

International Civil Aviation Organisation (ICAO)

3.4
Target date for the start of work:

February 2003

3.5
Duration and target date for the conclusion of the work (TB approval):

The STF is proposed to work during nine months until TB Approval (end October 2003).  Afterwards, the STF will remain available until June 2004, to support the PE and include possible comments.  The adoption of the standards is planned in September 2004.  This time scale can only be achieved, on condition that the EC/EFTA gives their authorization to start the STF activity by 17 February.  If this date is missed, then a delay of 6 month must be added to the time-scale, in relation with the ERM meeting calendar.

3.6
Resources required

3.6.1
Necessary manpower

	Task Number
	Task
	Start
	End
	Estimated funded resource (days)

	1
	Further development of phase 1 broadcast functions and maintenance of ETSI standards 
	
	
	85

	1.1
	Ground transmitter/receivers equipment
	
	
	

	1.1.1
	ADS-B applications requirements/tests
	28 Feb 03
	31 May 03
	21

	1.1.2
	Requirements and test cases for TIS
	28 Feb 28 Feb 03
	31 May 03
	17

	1.1.3
	Requirements and test cases for FIS
	28 Feb 03
	31 May 03
	17

	1.2
	Co-ordination of ground stations
	
	
	

	1.2.1
	System management and coordination
	28 Feb 03
	31 May 03
	15

	1.3
	Maintenance of existing ETSI standards 
	28 Feb 03
	31 May 03
	10

	1.4
	Contingency
	
	
	5

	1.5
	Deliverables for Phase 1
	
	
	

	D1.1
	Draft VDL Mode 4 EN Part 3
	
	31 May 03
	

	D1.2
	VDL Mode 4 EN Part 3 for public enquiry
	
	30 Jun 03
	

	D1.3
	VDL mode 4 EN part 2 for One-step approval procedure
	
	30 Jun 03
	

	2
	Phase 2: Point to point functionality
	
	
	85

	2.1
	Ground transmitter/receivers equipment
	
	
	

	2.1.1
	Agree scope of point to point EN
	 1 Jun 03
	30 Jun 03
	5

	2.1.2
	Requirements for VSS support of point to point communication
	1 Jul 03
	31 Jul 03
	20

	2.1.3
	Add DLS/LME requirements/tests
	1 Aug 03
	31 Aug 03
	45

	2.2
	Co-ordination of ground stations
	
	
	

	2.2.1
	System management and coordination
	1 Jul 03
	31 Oct 03
	10

	2.3
	Contingency
	
	
	5

	
	
	
	
	

	2.3
	Deliverables for Phase 2
	
	
	

	D2.1
	Draft VDL Mode 4 EN Part 4
	
	30 Sep 03
	

	D2.2
	VDL Mode 4 EN Part 4 for public enquiry
	
	31 Oct 03
	

	3
	Management, support to public enquiry etc
	
	
	22

	3.1
	Meetings and liaison
	
	301 Jun 04
	12

	3.2
	Support to EN Part 3 PE
	1 Apr 04
	30 Jun 04
	5

	3.3
	Support to EN Part 4 PE
	1 Apr 04
	30 Jun 04
	5

	
	
	
	
	

	
	
	
	
	

	
	TOTAL
	
	
	192


	Task
	Title
	Man days
	Man months
	K€

	1
	Further development of phase 1 broadcast functions and synchronisation with developments in ICAO
	85
	
	

	2
	Phase 2: Point to point functionality
	85
	
	

	3
	Management, support to public enquiry etc
	22
	
	

	Total
	
	192
	8.86
	115.2


3.6.2
Estimated costs, additional to the manpower:

Total additional cost 3,9 kEUR, split as follows: 

· travelling costs to the Technical Body and WG meetings: 3 meetings 3 900 kEUR

3.6.3
Qualification required, mix of skills

The experts must provide complementary competence in the following domains:



the aeronautical VHF radio system



comparable complex ETSI standards



requirements for ETSI standards.



Knowledge of the relevant ICAO and EUROCAE specification work

3.7
Scope of Terms of Reference:

The mandate requires the production of a European Standard on the basis of the ICAO Mode 4 VHF Data Link (VDL) standard with the following parts:

· Part 1: Ground transmitter/receivers equipment

· Part 2: Co-ordination of ground stations

· Part 3: Airborne equipment (including both air-to-air and air-to-ground service)

The proposed STF will cover parts 1 and 2. Part 3 will be covered in a later stage when the mode of co-operation with EUROCAE has been clarified.

The mandate requires the work to be done in two phases:

· Phase 1: This phase will focus on VDL Mode 4 standards to be used for supporting air-to-air and air-to-ground surveillance applications, including uplink broadcast.  This will also update the existing standard for VDL mode 4 data link layer (EN 301 842-2) in the light of updates of the relevant ICAO SARPS. Work for phase 2 can start in parallel.

· Phase 2: This phase will update, if necessary, standards produced in Phase 1 so as to support all kinds of point to point communications.

The mandate includes the following additional notes intended to place requirements on the proposed work:

· When preparing the standards, particular attention will be given to frequency and channel management aspects, including interference from and protection of aviation safety critical systems.  The work will be done in coordination with Eurocontrol and the ICAO Paris Office

· When preparing the European Standard in phase 2, account shall be taken, as necessary, of any implementing provisions to ensure robustness (redundancies avoidance of common modes of failure) of VDL Mode 4 equipment offering multiple services, both in a core European area and in lower density area scenarios.

· For all the above-mentioned standards appropriate conformance tests shall be specified.

3.8
Context of the task(s):

Current status of ETSI standards for Mode 4

ETSI special task force STF148, reporting to ERM RP05, produced an initial version of a European Norm (EN) for the VDL Mode 4 system.  An initial draft was delivered on 30 March 2000 to ERM RP05.

Since then, ERM RP05 decided to split the EN into 2 parts.  EN 301 842-1 deals with the physical layer aspects and has since been adopted and published by ETSI (7 January 2002).   Part 2 deals with the protocol elements of the data link layer and was adopted and published on 9 August 2002. This standard meets most of the requirements of Phase 1 of the mandate.

Additional work required under Phase 1 of the Mandate

General

The current EN provides the requirements and conformance tests for the core ground station functions necessary to support broadcast applications. Essentially, the specification provides the definition of the lower layers of the system. To complete the broadcast functionality, it is desirable to include further requirements, which define in more detail the higher layers including:

· Part 1: Ground transmitter/receivers equipment:

· ADS-B application data and procedures.  This will use the requirements defined in the ICAO Technical Manual to provide a standard for the ADS-B application.

· Traffic Information Services (TIS) application.  Early introduction of ADS-B will require a ground provided TIS service.  The Commission funded NEAN Update Programme (NUP) has developed requirements for such a service which will be used as the basis for an addition to the EN.

· Flight Information Services (FIS). This will be based on NUP requirements.

· Part 2: Co-ordination of ground stations

· system management and coordination.  This includes distribution of time to mobile stations and channel management

The scope of work for each of these will involve:

· Definition of VDL Mode 4 messages for each service.  ADS-B messages would be based on those already defined in the relevant ICAO standards.  Messages for FIS and TIS services will be based on the definitions contained in the NUP service descriptions, which have already been subject to review by the NUP partners.

· Definition of additional procedures.  For ADS-B, procedures for request protocols, Directory of Service messages and changing of reporting rates for surface vehicles are defined in the ICAO standards.  These will be used as the basis of the EN requirements.  For FIS and TIS there are few additional procedures envisaged although, for example, reporting rates necessary to achieve target integrity and update levels will be specified.

· Definition of conformance tests. This will mostly consist of ensuring that messages are delivered without corruption given the correct presentation of the data content to the VSS PCO.  Other conformance tests will be necessary for the additional procedures introduced to support the ADS-B application.

In addition, the ICAO SARPS has been updated, requiring some changes to the existing standards.

Proposed tasks

WP 1.1: Part 1: Ground transmitter/receivers equipment

WP 1.1.1: ADS-B applications requirements/tests

The current content of the EN focuses on core broadcast functionality.  Essentially this provides the necessary suite of broadcast protocols to support ADS-B.  However, the ICAO Technical Manual contains a separate ADS-B section, which deals with application level requirements of the service including message content and procedures.  The current content also provides some tests of basic CPR encoding and decoding but does not address the state transition table, which determines the quality of the surveillance data.

This task will define the key ADS-B application requirements, based on the ICAO Technical Manual, for ground stations and provide suitable test cases for these requirements.

WP 1.1.2: Requirements and test cases for TIS

Requirements for VDL Mode 4 support of TIS have been derived during the NUP programme.  This task will extract the key requirements for interoperability from the NUP requirements and provide appropriate test cases.

WP 1.1.3: Requirements and test cases for FIS

Requirements for VDL Mode 4 support of FIS have been derived during the NUP programme.  This task will extract the key requirements for interoperability from the NUP requirements and provide appropriate test cases.

WP 1.2: Part 2: Co-ordination of ground stations

WP 1.2.1: System management and coordination

This task will carry out a review of the requirements for coordination of VDL Mode 4 ground stations based on emerging experience in the NUP trials and the increasing development of channel management concepts being developed by the VDL Mode 4 community.

Key requirements to take account of include:

· channel management concepts for VDL Mode 4 based on Directory of Services and channel management messages.  The concepts include the support for regional channels in addition to the Global Signalling Channels (GSCs).  The ground station is responsible for correct delivery of messages and for monitoring the response of the mobile stations.  It is assumed that the formulation of DOS and channel management messages is the task of a separate channel management function which is beyond the scope of the EN, but that the ground stations should provide an assured delivery of the messages.

· provision of time messages to VDL Mode 4 stations enabling them to synchronise slot access in the event of failure of their own time sources

· provision of ground control VSS protocols not currently fully tested in the current version of the EN, including:

· auto-tune messages

· super-frame block reservation

· second frame block reservation

· provision of network protocols to supervise broadcast functions provided by ground stations, including coordination of ground stations.

The task will gather and collate essential requirements and provide suitable test cases to assure system performance.

WP 1.3: Incorporation of changes resulting from revision of ICAO SARPS

This task will review the modifications to the ICAO SARPS and VDL mode 4 Technical Manual (DLS protocol) that have been agreed in August 2002, and implement the necessary changes in EN 301 842-2.

Additional work required under Phase 2 of the Mandate

General

The VDL Mode 4 community has developed a revised point-to-point protocol.  This is expected to be adopted by ICAO at AMCP/8, in February 2003.  This material will be used as the basis for development of an ETSI standard for point-to-point services.  

An issue to address is the means by which conformance tests will be defined.  There are two main concerns here:

· The location of points of control and observation (PCOs)

· The scope of the required conformance tests.

Location of PCOs

PCOs should be defined in a manner that does not constrain the implementation of the system.  The production of Parts 1 and Parts 2 of the Mode 4 EN focussed on an implemented system which provides functionality up to the top of the VSS layer.  Fortunately, this appears to correspond to the scope of most VDL Mode 4 radios currently being produced and hence the PCOs selected are practical.  Addition of the DLS layer and other higher layers raises the issue of how manufacturers might support the point to point functionality.  The VDL Mode 4 community is considering how to interface to wider networks.  At least two approaches are possible:

· provide ATN conformance using CLNP and IDRP protocols on the air/ground link

· use IP based protocols on the air/ground link

The first of these is the favoured option among the ATN community and would provide a connection that is compatible with ATN applications and parallel developments within VDL Mode 2.  The second option has some potential advantages because of the widespread use of IP.  At the very least, an IP connection could be used for passenger and airline communication.  It is therefore possible that both routes might be taken.  

VDL Mode 4 is likely to be adapted to enable connection via the Frame Mode sub-network dependent convergence function (SNDCF).  This sits on top of the DLS and supports both CLNP and IP.  The architecture of VDL Mode 4 radios could therefore evolve as follows:

· provision of the DLS only, relying on separate commercial supply of the Frame Mode SNDCF or equivalent.  Such a development would support a PCO at the top of the DLS and also providing a direct connection to the LME.

· provision of DLS plus the Frame Mode SNDCF.  For such a radio, access to the DLS and LME would be limited and a PCO would better sit at the top of the SNDCF.

The location of the PCO has hampered development of the VDL Mode 2 EN because the DLS is integrated with higher layers providing a network connection.  No direct connection to the DLS is possible.

Inclusion of the SNDCF has the potential greatly to increase the level of requirements specification in the next version of the EN.  At present, the Frame Mode SNDCF is specified in a separate ICAO standard.  It may be better to include only the DLS and LME functions in the next version of the EN, using the stabilised ICAO standards material for Mode 4 and to either define a PCO at the top of the DLS or to use the SNDCF as an interface purely for the purposes of generating packets for the purpose of testing the DLS services.  This would put a PCO at the top of the SNDCF but the purpose would not be to test the SNDCF rather to use its services as an “intelligent PCO”.

The decision on PCO needs to be taken in consultation with manufacturers.

Scope of conformance tests

Experience with the Part 2 of the EN shows that most of the drafting resource is taken with creation of suitable conformance tests.  The scope of the tests for broadcast functionality was very large, justified by the need to show that media access for safety critical communications was provided within the scope of the requirements and would not be detrimental to other users.

The range of uses for point to point functions is wide, ranging from non-safety critical passenger communication to safety critical controller pilot dialogue.  It is proposed that the following basis is used for selection of conformance tests in order to place a reasonable limit on the number required:

· demonstrate that information presented at the relevant PCO is transferred with a sufficient level of integrity

· demonstrate that the protocols operate without detriment to other users

Requirements specification

Production of an EN which addresses point to point functionality will require the addition of the following requirements:

· VSS procedures for sending point to point bursts (ie use of unicast and information transfer protocols, request/response protocols and re-transmissions)

· DLS procedures for sending point to point packets

· LME procedures for connection management (PECT and XID transfer)

Production of these requirements should be relatively straightforward based on the ICAO standards material.  In addition, it is desirable to add in any system management requirements.  For example, this might include controlling how the ground station makes use of ground reserved slots.

Proposed tasks

WP 2.1: Part 1: Ground transmitter/receivers equipment

WP 2.1.1: Agree scope of point to point EN

This will include agreeing the approach to the definition of PCOs and the scope of conformance tests.

WP 2.1.2: Requirements for VSS support of point to point communication

The current EN provides support to broadcast functionality.  As a result, the following key VSS protocols are not tested in full:

· re-transmission

· unicast request protocol

· information transfer request protocol

This task will provide test cases for these protocols.

WP 2.1.3: Add DLS/LME requirements/tests

This will provide requirements and tests for the DLS.  The requirements will based on the DLS protocol expected to be adopted by AMCP/8 in February 2003.  

This task will also add specifications and tests for the LME procedures necessary to support point-to-point services.

WP 2.2: Part 2: Co-ordination of ground stations

WP 2.2.1: System management and coordination

This task will build on task WP1.2.1 to provide the techniques, algorithms and network protocols necessary to co-ordinate ground stations supporting point-to-point communication.

3.9
Related activity in other bodies and co-ordination of schedules:

The work will be based on the ICAO Mode 4 VHF Data Link (VDL) Standards and Recommended Practices (SARPS).

Co-ordination with EUROCAE will be necessary for the mandated work on airborne equipment.  This will be the subject of a future STF proposal.

3.10
Base documents and their availability

ICAO VDL mode 4 SARPS, 

EN 301 842-1 & EN 301 842-2 

3.11
Work Item(s) from the ETSI Work Programme (EWP) for which the STF is required:

DEN/ERM-TG25-016-3, EN 301 842-3: “Electromagnetic compatibility and Radio spectrum Matters (ERM); VHF air-ground Data Link (VDL) Mode 4 radio equipment; Technical characteristics and methods of measurement for ground-based equipment; Part 3: Additional broadcast aspects”.

DEN/ERM-TG25-016-4, EN 301 842-4: “Electromagnetic compatibility and Radio spectrum Matters (ERM); VHF air-ground Data Link (VDL) Mode 4 radio equipment; Technical characteristics and methods of measurement for ground-based equipment; Part 4: Point-to-point functions”.

REN/ERM-TG25-023: “Electromagnetic compatibility and Radio spectrum Matters (ERM);     VHF air-ground Data Link (VDL) Mode 4 radio equipment; Technical characteristics and methods of measurement for ground-based equipment;       Part 2: Data link layer”

3.12
Expected output(s):

a) ETSI deliverables: 

DEN/ERM-TG25-016-3, EN 301 842-3 (part 3):

· draft for WG approval
1 October 2003 (TG25#8)

· draft for TB approval
31 October 2003 (ERM#21)

· Start PE
28 November 2003

· End PE
27 March 2004

· Inclusion of comments
15 June 2004

· TB approval for Vote
30 June 2004

· Start of National Vote
July 2004

· Adoption of EN
September 2004

DEN/ERM-TG25-016-4, EN 301 842-4 (part 4):

· draft for WG approval
1 October 2003 (TG25#8)

· draft for TB approval
31 October 2003 (ERM#21)

· Start PE
28 November 2003

· End PE
27 March 2004

· Inclusion of comments
15 June 2004

· TB approval for Vote
30 June 2004

· Start of National Vote
July 2004

· Adoption of EN
September 2004

REN/ERM-TG25-023 (part 2):

· draft for WG approval
1 October 2003 (TG25#8)

· draft for TB approval
31 October 2003 (ERM#21)

· Start OAP
28 November 2003

· End OAP
27 March 2004

· Adoption of EN
30 March 2004

b) Reports for EC/EFTA

· Interim Report#1 for EC/EFTA
November 2003, after TB approval

· Interim Report#2 for EC/EFTA
April 2004, after conclusion of PE

· Final Report for EC/EFTA
September 2004

V01:
ERM TG25 18 Sept. 02

V02
14 Nov 02 - ETSI Secretariat: schedule updated for starting in January 2003

V03
29 Jan 03 – revised during the Preparatory Meeting.  Revised start date to February, due to EC/EFTA final agreement, detailed deliverables schedule, comment on co-ordination with EUROCAE included in §1, revision of technical requirements in WP description.

V03a
editorial: corrected EN code error

