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Terms of Reference for Specialist Task Force STF 420 
”ITS G5 Channel Configuration, Channel selection, Link Layer Control, and interfaces between the Access Layer and Network & Transport Layer”
SA/ETSI/ENTR/453/2010-04
Summary information
	Status of these ToR
	Based upon the Technical Proposal approved by TC ITS [ITS(10)0096r1] and submitted to EC/EFTA on 29-Jul-2010 ref. SA/ETSI/ENTR/453/2010-04.  For Board AbC.

	Work Items (approved)
	DTS/ITS-0040016 usage of the spectrum for road- safety related ITS applications
DTS/ITS-0020017: Interface between management entity and access layer

DTS/ITS-0040018 interface(s) between Access Layer and Network & Transport Layer 

	Time scale
	From February 2011 to June 2012 (deliverables published and Final Report to EC/EFTA)

	Manpower and expertise required
	Up to 4 experts for a total of 350 working days, with the following qualification:

· Considerable experience in ITS standardization and/or related European projects on cooperative ITS.

· Considerable experience in wireless communications at 5 GHz (expected to be Communication Engineers), ITS architecture standardization and/or architecture specification experience in related European projects on cooperative ITS.

· ITS PHY, MAC, network & transport layer standardization.

· In depth knowledge of IEEE 802.11 OFDM modulation schemes and their signal statistic.

· Radio propagation and channel modelling.

· Simulation of communication systems.

· ITS system performance requirements.

	Funding
	EC funding 225 000 €; split as follows:
· 350 working days at 600 € per day:  
210 000 €

· Travel cost
15 000 €

ETSI “in-kind” contribution: 161 days, equivalent to 96 600 €


Part I – Policy relevance and expected market impact

1 Policy relevance

This proposed action is in reply to Domain 3 (Intelligent Transport) of the EC’s 2010-2013 ICT Standardisation Work Programme (18/03/2010) where standardisation actions are requested in relation to co-operative systems and more especially in response to mandate M/453 (“Co-operative systems for Intelligent Transport in the field of information and communication technologies to support interoperability of co-operative systems for intelligent transport in the European Community”).

The EC states that “the ESOs are invited to develop standards in order to ensure deployment and interoperability of co-operative systems and services as envisaged in the work programme responding to mandate M/453. This includes inter-vehicle communications (V2V), vehicle to infrastructure and infrastructure to vehicle communications (I2V) and infrastructure to infrastructure communications (I2I) and in particular those operating in the 5.9 GHz frequency band.”

In line with the Action Plan for the Deployment of ITS, the European Commission has also invited the ESOs through the 2010-2013 ICT Standardisation Work Programme and by mandate M/453 to support the interoperability of cooperative ITS in the European Community and to support Directive 2004/52/EC.
 In cooperative ITS systems, many vehicle-mounted and road side mounted radio stations share the same radio channel(s) in fully mobile and dynamic network scenarios. Thus the radio stations are effectively competing for a common medium, and predictable access has to be ensured for delivering time-critical safety messages while efficiently utilizing the channel capacity.
In order to control the access to the medium various methods are used. These methods are described by the term Medium Access Control (MAC). The requirements for MAC methods to be used in this context is particularly challenging since the amount of stations that are within range of one another is constantly changing and is indeed different from station to station. Each station sees a different ad-hoc network. There cannot be any restrictions on the number of participating stations in the vehicular ad-hoc network and therefore the MAC method must be able to handle overloaded situations with graceful degradation.
ITS G5 is described for RF conformance testing purposes in ETSI EN 302 571. The specifications of the physical and medium access layer is in the European Profile Standard ETSI ES 202 663. In addition, ETSI DTS/ITS-0040014 containing configuration recommendations and a validation report for channel congestion control algorithms operating in the 5.9 GHz range is in progress. This will form the basis for a common channel congestion control (CCC) policy and default specifications for cooperative ITS applications.
In addition, a specification of the interface(s) between the Access Layer and Network & Transport Layer is needed. This includes a specification, e.g. SAP services and service primitives which are extendible in order to achieve general applicability and related procedures as well as Link Layer Control.
The objective of G5 is its use for road safety applications in the 5.9 GHz band and this is in support of the European Union eSafety initiative with its goals to reduce the number of road fatalities and improving the efficiency of road traffic with Intelligent Vehicle Safety Systems. ITS road safety and traffic efficiency systems in Europe are being developed within the 6th Framework Programme of the European Union. The intelligent car is a flagship initiative of the i2010 policy of the European Union.
The specifications for operation in the 5 GHz range to satisfy the harmonised usage of the designated spectrum by control and service channels including usage of channels for road-safety related ITS applications are also needed. When the number of channels supported by the RF module is lower than the number of defined channels, the channel selection in this constraint environment should be defined. This may derive transmit and receive restrictions, as well as restrictions on upper layer operation. Reference usage scenarios and parameters need to be depicted in informative annexes that justify the specifications. Adjacent channel interference considerations will need to be encompassed. ITS G5 channel selection and link layer control needs to take into account:
· The implementation and availability of radio channels in the RF module implementations;

· Restrictions imposed by and to the networking and transport layers;

· Application requirements in terms of reliability, latency and priority as announced from the facility layer above;

· Road-safety critical messages will even overrule co-existence restrictions.

The vehicular ad hoc network (VANET) operating on the ITS-G5A and ITS-G5B frequency range is a key enabling technology for cooperative road-safety related applications.

The work covered by this proposed action clearly falls within the scope of the work of ETSI TC ITS.

2 Rationale

ITS for road safety in the 5.9 GHz range contributes to the general goal of reducing accidents and fatalities.

The expectation is that the market for ITS safety systems will be established. An important prerequisite is the scalability of the systems, i.e. the systems should work in low and dense traffic scenarios, with only a few or many ITS stations sharing the communication channel(s).

A common channel configuration, channel selection policies and logical link layer control implemented in ITS G5 will facilitate the market introduction of the cooperative ITS systems, since new users can be assured that their system will continue working if the number of participants in the VANET increases. It is also important to provide an open interface between the radio access layer and the network & transport layer to enable modular design in ITS solutions and foster competition in the market.

A poor initial policy with regard to channel configuration, channel selection and logical link layer control can dramatically decrease the acceptance and efficiency of the ITS cooperative systems for road safety related ITS applications. In addition, the performance or the reliability of the system may drop dramatically.

3 Objective

The aim of this proposed action is to produce 2 ETSI Technical Specifications (ETSI TS): 

ETSI DTS/ITS-0040016 providing the specifications for operation in the 5 GHz range to satisfy the harmonised usage of the designated spectrum by control and service channels including usage of channels for road- safety related ITS applications. This will also include transmit and receive restrictions, channel selection and channel configuration. Reference usage scenarios and parameters will be depicted that justify the specifications. Adjacent channel interference considerations will be encompassed.

ETSI DTS/ITS-0040018 containing the specification of the interface(s) between Access Layer and Network & Transport Layer. It will include the specification of, for example, SAP services and service primitives which are extendible in order to achieve general applicability and related procedures as well as Link Layer Control.
ETSI DTS/ITS-0020017: Interface between management entity and access layer: Specifies Interface(s) between the ITS management entity and the ITS access layer including interface services and service primitives which are extendible in order to achieve general applicability. Specifies related procedures and common parameters.

4 Market impact

The proposed action has direct impact on the standardisation of cooperative ITS within ETSI TC ITS as well as other European standardisation organisations. Channel configuration, channel selection and logical link layer control is a key element in the development of cooperative Intelligent Transport Systems.
Cooperative ITS systems will most probably be deployed extensively in Europe during the next decade. If no thorough investigation is made into the use of one of the most promising candidates for the solution to one of the most critical technical challenges, the risk is that the performance of these ITS systems, when put under stress from many users in close vicinity of each other, will not be sufficient to meet the goals.

Part II – Execution of the work

5 Working method / approach

The proposed approach is to establish an ETSI Specialist Task Force (STF) in order to draft 2 ETSI TSs (see clause 3 of this proposal). The work is planned in one phase of up to 18 months.

It is anticipated that this action will require an STF comprising 4 experts who will need to be available part-time for a total of 350 working days including reporting to the EC/EFTA. The actual number of experts may depend on the actual applications received and the mix of skills required and will be decided when setting up the STF. 

The STF experts will be selected and recruited following the agreed ETSI procedures and in compliance with the terms and conditions of the Framework Partnership Agreement (FPA) between the EC and ETSI signed on the 4th February 2009. The ETSI STF experts will be recruited following the issuing of an ETSI Collective Letter and this will also be available from the ETSI STF page on the ETSI Portal via the ETSI website.

The TC ITS vice-chairmen and TC ITS/WG 4 chairman will monitor the progress of the day-to-day work together with the TC ITS/WG 3 chairman. No steering committee is planned other than the regular TC ITS plenary meetings and the specific TC ITS/WG4 and TC ITS/WG 3 meetings that will take place over the lifetime of the STF.

Each expert should possess experience in one or more of the following areas regarding the work to be carried out:

· Considerable experience in ITS standardization and/or related European projects on cooperative ITS.

· Considerable experience in wireless communications at 5 GHz (expected to be Communication Engineers), ITS architecture standardization and/or architecture specification experience in related European projects on cooperative ITS.

· ITS PHY, MAC, network & transport layer standardization.

· In depth knowledge of IEEE 802.11 OFDM modulation schemes and their signal statistic.

· Radio propagation and channel modelling.

· Simulation of communication systems.

· ITS system performance requirements.

Work will be undertaken both at joint meetings (normally located in Sophia Antipolis at the ETSI HQ) and between meeting development and teleconferences / Skype session support.  The total work content is calculated to be 350 man-days of STF resource to be broken down among the 4 specialists. The STF should ideally include at least one representative of the main stakeholders. The STF will be supported by a number of ETSI members who are prepared to voluntarily contribute to the drafting of the technical deliverables as well as performing reviews of the STF deliverables for approval in the working groups and parent technical body.

The following ETSI members support the work items and this proposed action: Autotalks, Daimler, Kapsch, FTW, BMWI, HTW Saarland, NEC, Q-free and Siemens.

The STF will report to ETSI TC ITS/WG4 (generally by conference call / e-mail but with physical meetings being held in conjunction with some ETSI TC ITS/ WG4 meetings, and, importantly, ETSI TC ITS Plenary meetings). It is also important for ITS/WG 4 to collaborate intensively with ITS/WG3 and partly also with ITS/WG1.

Progress Reports (to be provided by the STF Leader) to TC ITS/WG 4 will be scheduled for each meeting following the start of work. The progress reports shall be approved by TC ITS/WG 4.

An Interim Report to the EC/EFTA is to be sent by ETSI 9 months after the date of signature of the grant agreement. The STF leader shall provide a draft interim report to the WG 4 chairman and the ETSI secretariat. The latest draft versions of the specifications will be provided with the Interim Report and the details of the resources consumed to date will be provided in line with the requirement of the DG Enterprise Cost Control Strategy for this information.

The Final Report to the EC/EFTA will be provided at the end of the action (18 months) along with the publication versions of the two ETSI TS and an analysis of the performance indicators as outlined in clause 6 of this proposal. Full financial reporting will be provided in the form of an external audit certificate plus the full cost control strategy information and a declaration to real costs. 

Paid man-days for the STF experts will be recorded in the ETSI Time Allocation Management (TAM) application. Should voluntary time be provided then this too will be recorded in the ETSI Time Allocation Management (TAM) application but under a specific STF code apart from the days contracted under the EC financed man-days of the STF experts and will be reported on and justified as in-kind contribution.

6 Performance indicators

ETSI will provide information that will act as performance indicators against this proposed activity in the following cases.

Effectiveness

Details shall be provided on the number and breakdown of participants in project activities during all action phases:
· the number of meetings held in relation to this work (at least 4 WG and TC meetings, up to 6 meetings with stakeholders and international liaison and up to 3 workshops/open meetings depending upon the start date of the activity and the planned events);

· the number of participants and contributions/comments;

· the number of presentations made on the activity (at least 3);

· an evaluation of any feedback received (accepted and/or rejected);

· project progress in relation to the schedule specified (maintaining the schedule to at least 85% of the initial plan).

Stakeholder engagement

An analysis will be given of the balance of stakeholder representation in the project and the number of liaison activities performed (especially at the Technical Committee level). Detailed information will be provided on the feedback received from TC ITS and TC ITS WG4 participants and stakeholders on the acceptance of the different deliverables throughout their development to formal approval for publication. This particular STF requires ongoing consultation with international stakeholders including other SDOs which will be performed by participation in relevant workshops and meetings. Regular ITS workshops and open meetings are planned in the coming period (similar to those in February and May 2010) and these will be used to provide information to stakeholders and to gauge their views. 

Dissemination of results

Information will be provided on the effectiveness of activities related to the dissemination of project deliverables and efforts made to raise industry awareness of the activity. Stakeholders will make every effort to contribute to relevant conferences/workshops to disseminate the project results.
Both during and after the achievement of the planned results and deliverables, the STF and TC ITS intend to provide information about the status of the deliverables to relevant stakeholders as a result of the ongoing consultation of the work of TC ITS. TC ITS has established a dedicated web site for dissemination of the standardisation results in accordance with the Standardisation Mandate M/453 (www.etsi.com/m453). This site will provide information about the status of the work and how to contact both the STF leadership and chair of WGs or TC ITS if there is an interest in contributing to this work.
Impact

Information will be provided on the satisfaction of the stakeholders with the progress and outputs of the project. This will be collected at working group and plenary meetings of TC ITS where progress reports are formally given and where latest drafts require acceptance.

7 Work plan, milestones and deliverables

The STF activity will be divided into the following sub-phases to produce the expected deliverables in accordance with the indicated time scales:

Sub-phase 1:
Investigation and ranking of techniques and information that lead to the development of  channel configuration, channel selection policies and logical link layer control and interface between access layer and network & transport layers; further requirements if identified.

Sub-phase 2:
Preparation of first draft documents for WG comment.

Sub-phase 3:
Interim Report to the EC/EFTA.

Sub-phase 4:
Performance evaluation.

Sub-phase 5:
Recommended parameters and settings for co-operative ITS.

Sub-phase 6:
Document refinement and TC ITS approval of the final ETSI TSs.

The work will be carried out in close cooperation with the relevant WG within ETSI TC ITS. Liaison to CEN TC 278 WG16 (under mandate M/453), the Car-2-Car Communication Consortium and other relevant stakeholders and standardization organizations as well as ITS related EU and National R&D projects will be established. The STF will also provide contributions to relevant ITS workshops and conferences ensuring detailed contacts with stakeholders in the STF process.

The Link Layer Control will be crucial as the link between the ‘radio module’ and the network – between radio and the data plane. In addition early ITS implementation will be a bit simplified compared to possible later solutions. This ETSI process is quite complex and really now. It will be important to ensure contacts with a lot of global stakeholders, probably even including overseas travels.

The ETSI deliverables will be published at the end of the work following TC ITS approval. 

The Final Report to the EC/EFTA will provide a full activity report plus the achieved performance indicators outlined in clause 6 of this proposal and it will also be supported by the related DG Enterprise Cost Control Strategy information and an external audit certificate in order to support the declaration of real costs. 

The STF will be based on the following documents:

	Work Item/Document
	Title
	Current

Status
	Date TB approval

	IEEE 802.11:2007
	"IEEE Standard for Information Technology—Telecommunications and information exchange between systems—Local and metropolitan area networks—Specific requirements; Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications"
	Available
	

	TS 102 687
	Intelligent Transport Systems (ITS); Transmitter Power Control Mechanism for Intelligent Transport Systems operating in the 5 GHz range.
	In drafting
	1/12/2010

	TS 102 636
	Intelligent Transportation System (ITS); Vehicular Communication; Geographical addressing and forwarding for point-to-point and point-to-multipoint communication – media dependent functionalities for 5GHz media (5.9 GHz)
	Parts 1 – 3 = Available
	

	EN 302 571
	Revision of EN 302 571,  REN/ERM-TG37-009
	In drafting
	Planned October 2010

	CEPT ECC Report 101 
	COMPATIBILITY STUDIES IN THE BAND 5855– 5925 MHz BETWEEN INTELLIGENT TRANSPORT SYSTEMS (ITS) AND OTHER SYSTEMS, Bern, February 2007
	Available
	

	ETSI TS 102 636-4-1
	GeoNetworking- Media independent functionality
	In drafting in ITS/WG 3
	Planned November 2010

	ETSI TS 102 636-4-2
	GeoNetworking-  Medium dependent functionality for ITS- G5A
	In drafting in ITS/WG 3
	Planned November 2010

	
	
	
	

	ES 202 663
	Intelligent Transport Systems; European profile standard on the physical and medium access layer of 5 GHz ITS
	Available
	

	EN 302 665
	Intelligent Transport Systems (ITS); Communications; Architecture
	PE draft available
	

	TS 102 636-3
	Intelligent Transportation System (ITS); Transport & Network: GeoNetworking and Transport; Part 3: Network Architecture
	Available
	

	EN 302 571
	Intelligent Transport Systems (ITS); 
Radio communications equipment operating in the 5 855 MHz to 5 925 MHz frequency band; Harmonized EN covering the essential requirements of article 3.2 of the R&TTE Directive
	under revision and in drafting
	V1.1.1 is published.

Revised version will be available for PE in December 2010

	CEPT/ECC Report 101


	CEPT/ECC Report 101: “Compatibility studies in the band 5855– 5925 MHz between Intelligent Transport Systems (ITS) and other systems”
	Published
	

	COMeSafety 
	European ITS Communications Architecture
	Available
	

	Pre-Drive C2X D1.2
	Refined Architecture
	Available
	

	C2C-CC White Paper on Network Design Limits v0.6 (2009-01)
	C2C-CC White Paper on Network Design Limits v0.6 (2009-01)
	Available
	


Planned action schedule

The proposed start date of the work of the STF is Q1/2011. The duration of the work is planned to be up to 18 months. The STF will be organized in one phase, structured in several sub-phases and will include the following tasks (T=date of signature of the grant agreement)

The following table illustrates the expected tasks. The milestones are tentative as they depend upon future decisions about the scheduling of the TC ITS meetings, to which these milestones will be reported.

	
	Milestones (Date of Signature plus months)

	Task
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1. Establish STF team
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.  Start  work and develop ToC & Scope
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3a. Investigation and ranking of techniques that
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3b Developing the algorithms for channel selection, channel configuration, etc. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Preliminary draft TSs for consideration in WG4
	
	
	
	
	
	
	
	IR
	
	
	
	
	
	
	
	
	

	5. Stable draft TSs for WG4 review and approval
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Final draft of TSs for TB approval
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7 Publication of TSs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8  Final Report to EC/EFTA 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	FR


Task 1:
Establish the STF project

Technical experts will be recruited following the ETSI procedures to participate in the STF and the allocation of resources and tasks will be agreed.

Task 2:
Start of work and development of Table of Content and Scope

The work of the STF will be initiated at the first STF meeting. Initial preparatory work will include as a minimum the evaluation of the existing research results and the background documents as mentioned above.

In addition a publicly available Web page will be created and published via the ETSI Portal. The Web page will provide information on the STF’s goals, the team, contact information, time plan and further details of the work, together with the work plan covering milestones. The draft ETSI deliverables will be available for comments and input, at the STF Web page. 

Task 3: 
Investigation and ranking of techniques as well as development of the specifications

The STF will perform a detailed investigation based on results of previous studies and research and the documents mentioned above. This task includes parameters and criteria through which the techniques will be ranged and the specification drafted. Links with EU and National funded ongoing projects in the area of cooperative systems is to be ensured.

Task 4:
Preliminary draft of TSs for consideration in WG4

The STF will produce the first preliminary drafts of the technical specifications based on studies and internal as well as external consultations. The Interim Report to the EC/EFTA will be produced during this task/phase.

Task 5:
Stable drafts for TC ITS/WG4 review

The STF will produce drafts of the ETSI TSs for review by ITS/WG4. The WG shall check the documents for completeness and consistency. The expected result of this review is requests for amendments. The review may be implemented as an iterative process.

Task 6:
Draft for TB approval

The STF will update the different iterations of the drafts to incorporate stakeholder comments and prepare the versions to be submitted to ITS/WG4 for approval. WG4 approval is to be achieved at the meeting and any changes made to prepare the drafts for TC ITS approval.

Task 8:
Publication of TSs

Updates resulting from any comments received in this approval process will be made by the STF before sending the drafts to the ETSI Secretariat for publication.

Task 9:
Final report to EC/EFTA 

The STF will prepare the Final Report to the EC/EFTA. The final publication versions of the ETSI deliverables will be provided together with the Final Report and the necessary elements such as performance indicators and information about spent resources and costs, an external audit certificate, etc.

Part III – Financial part
8 Financial conditions
8.1 Total action costs

The total action cost for this proposal is estimated to be 321 600 EUR.
The following tables summarise the overall total project costs (including travel):

	Total Costs

	 
	Total €
	%

	EC (including travel)
	225 000
	70 %

	ETSI
	96 600
	30 %

	TOTAL
	321 600
	100%


	EC - ETSI Contributions

	 
	Person-days
	Rate (€/day)
	Total €
	%

	EC
	350
	600
	210 000
	 

	Travel
	 
	 
	15 000
	 

	Total EC Contribution
	
	 
	225 000
	70 %

	Contributions in-kind
	161
	600
	96 600
	 

	Total ETSI Contribution
	
	 
	96 600
	30 %

	TOTAL
	
	 
	321 600
	100%


8.2 Expert Manpower

Total cost for STF resources for the proposed action: 350 man-days at 600 € per day: 210 000 €
Number of experts required: up to 4 experts for a total of 350 man-days.

8.3 Travel costs

The total estimated cost for travelling: 15 000 €, including travelling costs to meetings of ITS/WG4 and TC ITS and any other required missions with other bodies (e.g. CEN meetings) and stakeholders. Internationally there is a strong need for consultation with other SDOs and stakeholder which may require even overseas travels. It is not at this point in time possible to define exactly which meetings and stakeholder contacts will be relevant for the project during 2011-2012. The basic estimation is 5 European and one overseas trip for consultation and exchange of information. There will also be the requirement for the STF Leader (or his nominee) to report to the ITS/WG4 and the TC ITS plenary meetings which will involve at least 4 to 6 missions (European). The dissemination of the work at open meetings and workshops will also require further travel for one or more STF experts to present the work.

8.4 Equipment necessary to implement the action: N/A
8.5 Cost of consumables and supplies necessary to implement the action: N/A
8.6 Other costs and services necessary to implement the action: N/A
8.7 Subcontracting to external organizations: N/A
8.8 Contribution in kind

The in-kind contribution is indicated in the relevant estimated financial budget and will follow the provisions of Article II.15.5 of the Framework Partnership Agreement between ETSI and the European Commission signed on 04 February 2009. 

In-kind contributions will be justified by signed attendance sheets by participants in the planned activity. Signatures at TB and reference body meetings will be valued at three times the one day signed for. Signatures from other standards body meetings, workshops, consultations will be solely for the eligible day or half-day.

This in-kind contribution will mainly come from active review and participation of stakeholders, the active review of members from ETSI TC ITS and TC ITS/WG4. This will be supplemented by in kind contribution from other review meetings with other stakeholders (e.g. review meetings with CEN) 

The total cost of funding via in kind contribution is 96 600 € (30 % of the total action cost) which is calculated as being equivalent to 161 working days at a cost of 600€ per day.
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