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Part I – Policy relevance and expected market impact

1 Policy relevance

This proposed action is made in relation to the EC ICT Standardisation Work Programme 2010 ‑ 2013. The work programme identifies “Intelligent Transport” as a priority domain, for which the ESOs are invited to address standardization needs in the intelligent transport sector, in particular those arising from the i2010 Intelligent Car, eSafety and Green Car initiatives, and the Intelligent Transport System (ITS) Action Plan.

Primarily the proposal addresses cooperative systems as described in the EC ICT Standardisation Work Programme 2010-13 (page 14):

“Co-operative systems. 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 (V2I/I2V) and infrastructure to infrastructure communications (I2I) and in particular those operating in the 5.9 GHz frequency band. Proposals should also include technical specifications and relevant technical reports on co-operative systems to meet the requirements specified in mandate M/453 including standards required for communication, information and security, as well as common data catalogues. Proposals for the development of test methods for assessing the conformity of the identified minimum set of standards in accordance with mandate M/453 should also be included in the proposals.”
The proposed action contributes to the efforts of ETSI Technical Committee (TC) ITS to standardize a communication system for intelligent transport and to develop a set of communication protocols for various types of ITS stations. Among the different options for ITS, the system operating in the ITS-G5 band using WLAN technology (European profile of IEEE 802.11p) is a key enabling technology for cooperative road-safety and traffic efficiency applications. The project is focused on network technology, which is particularly optimized for ITS-G5 operating on a limited frequency band in the 5.9 GHz range.

The future ITS G5 systems for road safety and efficiency related applications will mainly operate in the 5.9 GHz band. The frequency resources in this band are limited and thus efficient uses of the resources need to be guaranteed without contravening the safety requirements. The European ITS G5 system has established a concept called Distributed Congestion Control (DCC) as a mandatory feature for all ITS G5A and G5B systems. The DCC algorithms specified in the different layer (Facility Layer, Network and Transport Layer, Access Layer, Management Layer) will guarantee an efficient use of the spectrum resources and a prioritised access of safety critical applications. The DCC entities in the different layers have to be coordinated by a cross layer DCC management entity with the task to collect the layer specific information related to the actual and future congestion status of the G5A and G5B channels, to evaluate the overall congestion status and to provide the required control information to the relevant protocol layers. The DCC management entity will thus implement the cross layer intelligence of the ITS DCC mechanism providing the relevant control parameter to the different layer specific DCC operational entities. The cross layer DCC management entity and the related algorithms are therefore highly relevant for the development of technical standards and specifications in order to ensure deployment and interoperability of co-operative systems and services in the EC’s 2010-2013 ICT Standardisation Work Programme.
The proposed action will cover one of the key standards proposed in the 1st Report of CEN/ETSI under the mandate M/453 (page 27, line 4):

“Congestion Management: The overall system congestion control concept supported by the layer specific functions, under the responsibility of ETSI.”
The proposed action will thus contribute to the minimum set of standards that are required to successfully execute mandate M/453. With the help of the proposed action, it is expected that the series of DCC related specifications can be completed. 
2 
Rationale
The Decentralized Congestion Control functionality in the ETSI ITS architecture has been defined in a cross layer manner. In all layers a DCC functionality is implemented or will be implemented to minimize the congestion of the G5A and G5B channels. In order to guarantee a proper interoperability between the different DCC entities in the different layers a coordination functionality/entity needs to be specified. This cross layer DCC control entity will have to guarantee the consistent settings of the DCC parameters for the involved layers and to evaluate the DCC status of the relevant channels based on information from the facility layer, Network/Transport layer and the Access layer. In addition, the new cross layer DCC control entity should provide a mechanism to control the DCC behaviour of the ITS station by an external applications/command. This functionality will allow improvement of the coexistence between different systems in cases where this is needed, e.g. emergency situation or the specific protection of interference sensitive areas.

The proposed action will develop, evaluate, specify and validate the cross layer DCC functionality in close conjunction with the DCC entities in the different protocol layers.

3 
Objective

The existing media dependent (ITS G5A/B) DCC architecture as part of the overall ITS architecture is based on a distributed approach with DCC entities and functionalities residing in different layers (facility layer, network layer, access layer and management layer), see Figure 1 below.
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Figure 1: Distributed DCC architecture as part of the overall ETSI ITS architecture

The major DCC entities are the DCC_Net and the DCC_Access entities. These two entities are covered by existing Work Items (WI) or ongoing STFs in ITS WG4 (STF 420 co-financed under action grant SA/ETSI/ENTR/453/2010-04 produced ETSI TS 102 723-3 and part 10, plus TS 102 724)) and ITS WG3 (STF 447 co-financed under action grant SA/ETSI/ENTR/453/2011-06)). Especially the work in STF 420 on the Access layer DCC mechanisms and the channel configuration has shown the need for a more centralized DCC control. The individual DCC entities in the different layers will have the main task to collect and prepare the actual DCC status information available in their layers and to provide this information to the centralized DCC control entity in the management plane. This control entity will then evaluate the overall DCC state for the ITSG5A/B channels and set the relevant control parameters for each layer. More details can be found in TS 102 724 v1.1.1 (deliverable of STF 420 activity).

The DCC algorithms in the different layers will be defined if required by the layers it self. The new STF will have to work very closely together with the STF 447 and has to take into account the results from STF 420 and the DC Facility layer WI.

The STF should also propose an overall restructuring of the DCC documents into a future multi-part DCC description. 
4
Market impact

The specification development performed in the scope of the proposed action will guarantee a smooth market introduction of cooperative ITS systems based on the ETSI specification. By significantly improving the coexistence behaviour and the overall system performance especially the operation of safety related ITS application will be optimized.
The DCC control part of the European ITS system will guarantee an efficient use of the available spectrum resources with a focus on the road safety and efficiency applications. By implementing the DCC management entity as part of the Management Layer the ITS system will be able to guarantee a proper operation even under high load in the case of a future significant penetration rate of ITS G5 systems in vehicles without sacrificing the road safety and efficiency applications requirements. 
Part II – Execution of the work
5
Working method/approach

The work will be carried out by an ETSI Specialist Task Force (STF) under the responsibility of TC ITS but reporting to WG2 and the ITS plenary and will take into account the work being achieved in the different DCC related work items covered by the STF 420, STF 447 and the DCC WI in the facility layer. Furthermore, the interface specifications between the management layer and the other layers need to be taken into account.
Up to 5 experts will be required (including a security/quality expert) and should be available on a part-time basis for a total of 320 working days over a duration of 26 months (taking into account the 2 month of start-up period after the signature of the action grant) The number of experts recruited will be dependent upon expertise, experience and availability of the successful applicants. 
The TC ITS and TC ITS working group (WG1, WG2, WG3, WG4) chairpersons will monitor the progress of the day-to-day work. Members of TC ITS and TC ITS working groups are prepared to support and review the STF deliverables and provide in-kind contribution.

The work will be undertaken at joint ETSI meetings (mostly in Sophia Antipolis at the ETSI headquarters) and by telephone conferences / Skype session support. The total work content is calculated to be 320 man-days of STF resource to be broken down among the 5 specialists. 
The STF will report to ETSI TC ITS/WG2 as well as the ETSI TC ITS plenary meetings. Special reports will be provided to the other working groups if feedback and comments are needed related to the DCC entities in the different layers.
Paid time for the STF experts will be recorded in the ETSI Time Allocation Management (TAM) application. Any voluntary time provided by non-contracted experts will be recorded 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 such.
5.1
Standards input
The STF work will be based upon the following base specifications:

	Work Item
	Title
	Current

Status
	Date TB
approval

	DTS/ITS-0010004

TS 102 894-1
	Facilities layer structure functional requirements and specifications
	Published 
	February 2013

	DTS/ITS-0040016
TS 102 724
	Intelligent Transport Systems; Harmonized Channel Specifications for Intelligent Transport Systems operating in the 5 GHz frequency band, Channel specifications 5 GHz
	Published
	October 2012

	DTS/ITS-0040018
TS 102 723-10
	Interface between Access layer and Network/Transport layer
	Published
	November 2012

	DTS/ITS-0020017

TS 102 723-3
	Interface between Access layer and management layer
	Published 
	November 2012


	TS 102 687
	Intelligent Transport Systems; Decentralized Congestion Control mechanisms for Intelligent Transportation Systems in the 5GHz range; Access Layer part
	Published
	July 2011

	RTS/ITS-00430
	Intelligent Transport Systems; Decentralized Congestion Control mechanisms for Intelligent Transportation Systems in the 5GHz range; Access Layer part
	Adopted revision WI
	April 2013

	TS 102 723-4
	Interface between Network/Transport layer and management layer
	Published
	November 2012

	TS 102 723-5
	Interface between Facility layer and management layer
	Published
	November 2012


Relevant documents from stakeholders and relevant standards organisations may be considered in the process. 
5.2
Required Expertise

Up to 5 experts in the proposed STF will need to possess the following mixture of skills and experience:

· In-depth knowledge of the ETSI ITS architecture and functionality,

· Expertise in decentralized congestion control on the relevant layers (facility layer/DCC_Facility, Network/Transport layer/DCC_Net, Access layer/DCC_Access),
· Expertise in access layer control algorithms and interactions with the Network and Transport layer (Power control, Rate Control),

· Expertise in cross layer ITS system simulations and interference investigations,

· Expertise in Management layers and components, and separation of management and data functionalities,
· Standardisation.

The following experts are required to perform the work.  The actual number of experts and mix of skills may depend on the actual applications received and will be decided when setting up the STF.

· Number of experts required: up to 5. 
· Estimated period over which the experts are required: 26 months
· By the creation of the team a close interaction with the Car2Car consortium should be envisaged. Here especially the involvement of the simulation WG in Car2Car would be beneficial

The STF 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 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.

6
Performance indicators
ETSI will provide information that will act as performance indicators against this activity in the following cases. 
6.1  
Effectiveness

The effectiveness of the project will be measured by

· the number of meetings held in relation to this work

· the number of participants
· the number of presentations made on the activity
· the evaluation of feedback

· the number of change requests generated and accommodated for the related standards

· the ability for the STF to achieve the objective within the project plan provided
6.2
Stakeholder engagement

An analysis of the effective stakeholder representation in the project and the number of liaison activities performed (especially at the Technical Committee level and with other partners including the ITS CG) will be given.
6.3
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 and STF members will make every effort to contribute to relevant conferences/workshops to disseminate the project results and receive comments on the ongoing work. Some of the events already identified are:
· ETSI ITS workshop 2013 and 2014

· Car2Car Forum 2013 and 2014

· ITS World Congress 2013 and 2014

Further dissemination events will be identified during the run of the STF work. 

Reports will be provided covering the dissemination activities including the given presentation and potential press releases. 
6.4
Impact

Information will be provided on the satisfaction of the stakeholders with the progress and outputs of the project. This will be collected at plenary and WG2 meetings of TC ITS by regular reporting of activities to the relevant groups and the official approval of the reports given.
Furthermore the quality of the deliverables will be measured by the contributions from ETSI members regarding change requests in the approval process. The comments received from external stakeholders on the draft deliverables will be categorised and considered by the STF in the iterations of the deliverable developments.
7
Work plan, milestones and deliverables
7.1
Work plan and Milestone

The proposed start date of the work of the STF is planned 2 months after the date of signature of any grant agreement. The duration of the work is planned to be 24 months (a total of 26 months). The STF will be organized in 11 tasks. (T = date of signature of the grant agreement).
The activities of the proposed STF will be split as follows:

In an initial phase of the STF the necessary cross layer functionality will be developed and evaluated. Here different solutions will be investigated and a proposal for the algorithms will be developed including the evaluation of the initial performance of the solution. A Technical Report will be developed to cover the activities of the STF. This technical report will be the main input to the detailed specification work.
Based on the technical report, the DCC management entity will be specified in the Technical Specification. 

This Technical Specification will contain all needed functionalities and the interfaces to the relevant layer. The specification will then be validated in the simulation tasks in support of the future needed test specification development. The validation results will be documented in a separate Technical Report.

A detailed tasks split and time schedule is given in Table 1.
Priorities should be put onto the day one functionalities in ITS and the related issues. The resulting cross layer DCC control should be extendable and adaptable to future requirements and applications. 

The main risks in the activity of the proposed STF are the needed close interactions with the other WPs and the ITS plenary. The results of the STF might influence all relevant layers and this WPs in ITS. Updates in existing specification might be needed as a result of investigations and developments performed.
Table 1: Assignment of days per task including task schedule (T#: Month after signature, start is the beginning of the month, end is the end of the month)
	
	Phase1 Development of cross layer DCC algorithm and functionality

	#
	Task Name
	Funded Expert
	Duration

	
	
	
	

	Task 1
	Project Management
	-
	T3 – T26

	Task 2
	Kick-off meeting/Establishment of STF Team/ Review of existing DCC documents/functionalities
	15
	T3 – T5

	Task 3
	Identification of implementation requirements
	10
	T3 – T5

	Task 4
	Cross layer DCC algorithm development 
	50
	T5 – T14

	Task 5
	Implementation of simulation environment
	35
	T6 – T14

	Task 6
	Performance evaluation of the cross layer DCC algorithm algorithms
	40
	T6 – T14

	Task 7
	Definition of cross layer DCC algorithms
	10
	T8 –T14

	Task 8
	Cross layer DCC entity specification including interfaces to other layers
	90
	T12 – T22

	Task 9
	Updated of simulation environment
	20
	T15 – T19

	Task 10
	Validation of DCC entity specification base on simulations
	40
	T17 – T23

	Task 11
	Validation report
	10
	T21 – T26

	Totals
	320
	T3 – T26


Table 2: Milestones, due dates are tentative and will rely on the dates of the TC and WG meetings
	Milestones

	#
	Name
	Details
	Date

	Milestone A
	Progress Report #1
	Progress Report to TC ITS and ITS WG2
	T5

	Milestone B
	Progress Report #2
	Progress Report to TC ITS and ITS WG2
	T8

	Milestone C
	TR (DTR/ITS-0020055) WG approved
	
	T11

	Milestone D
	Interims Report to the EC/EFTA and TC ITS
	Interims report to the EC/EFTA including TC approved version of TR (DTR/ITS-0020055)
	T13

	Milestone E
	Progress Report #3
	Progress Report to TC ITS and ITS WG2
	T16

	Milestone F
	Progress Report #4
	Progress Report to TC ITS and ITS WG2
	T20

	Milestone G
	TR (DTR/ITS-0020056) and TS (DTS/ITS-0020046) TC approved
	
	T24

	Milestone H
	Final Report to the EC/EFTA and TC ITS
	Final report to the EU including the approved and publication versions of the TS and two TRs
	T26


Detailed Task description:

Task 1:
Project Management 
The project management will take care of the resource management and the monitoring of the STF progress. The task will run during the complete STF duration.

Task 2:
Kick-off meeting/Establishment of STF Team/ Review of existing DCC documents/functionalities
Technical experts will be recruited following the ETSI procedures to participate in the STF and the allocation of resources and tasks will be agreed
The work of the STF will be initiated at the first STF meeting. Initial preparatory work will include the detailed evaluation of the existing specifications of DCC entities in the different relevant layers. Here the results of STF 420, STF 447 and the facility layer WI on DCC will be used as the main input.
In addition existing DCC control algorithms for ITS systems will be initially reviewed. Here the existing power control algorithms and the algorithms for rate control are important. 
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:
Identification of implementation requirements
Based on the evaluation of the existing work the requirements for the DCC management functionality will be set up. Here the needed input parameters and the possible control parameters for the DCC entities in the different layers will be extracted and fixed. The function requirements for the DCC management algorithms will be defined with the goal of providing a robust control mechanism for the overall DCC architecture.
Task 4:
Cross layer DCC algorithm development
The requirements and the results already available (Task 2 and Task 3) will be used to develop the cross layer DCC management functionalities and algorithms. The goal here is to come up with a simple solution, which can be enhanced in future developments in order to be future proof.  

Task 5:
Implementation of simulation environment
In order to evaluate the initial performance and to compare different solutions of the development a simulation environment will be needed. This environment will be based on existing simulators like the iTetris simulation environment. The needed building blocks will have to be implemented into the existing simulation environment and initial test of these building blocks have to be performed. As an additional output of this task, a set of simulation setting will be defined as input to the Task 6.
Task 6:
Performance evaluation of the cross layer DCC algorithm algorithms
In this task the performance of the proposed functionalities and algorithms will be evaluated and compared. These results will be captured in a Technical Report and will be used to define the proper set of functionalities and algorithms to be specified in the second phase of the STF.
Task 7:
Definition of cross layer DCC algorithms
Based on the evaluation results the algorithms to be specified will be defined and described in the TR as the main outcome of the first phase of the STF. The algorithms description will be the basis for the specification work to be done in the second phase of the STF.
Task 8:
Cross layer DCC entity specification including interfaces to other layers
The results from the first phase of the STF will be used to develop a detailed specification of the cross layer DCC management entity and the relevant interfaces. The specification of the DCC management entity will be included in the planned TS and the interface definitions will be collected in a set of change request to the update the relevant interface specifications. In addition, a new DCC specification document structure will be proposed with the goal of having a simplified presentation of the overall DCC architecture.
Task 9:
Updated of simulation environment
Based on the detailed specification and the parameter defined in the TS the existing simulation environment will be updated and enhanced in order to simulate the detailed parameter settings for the cross layer DCC management algorithms. 
Task 10:
Validation of DCC entity specification base on simulations
In this task the algorithm parameters of the cross layer DCC management entity will be validated in simulations. The results will be used as feed back to the development of the TS and should give a reliable set of control parameters for the defined algorithms.
Task 11:
Validation Report

The validation report will contain the detailed description of the final simulation environment and the obtained results during the validation runs. These results will also be used an input to the further development of the cross layer DCC management entity test and the overall DCC system test.
7.2
Deliverable
The deliverables under this action will be 2 activity reports – and Interim and Final Report. An Interim Report (IR) to the EC/EFTA is to be sent by ETSI 13 months after the date of signature of the grant agreement. The STF leader shall provide a draft IR to the TC ITS officials and the ETSI secretariat. The approved version of 1 TR and latest draft versions of the other deliverables 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 (FR) to the EC/EFTA will be provided at the end of the action (26 months) along with the publication versions of the ETSI TS and TRs along with 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.
· DTR/ITS-0020055 (TR 101 612)
Title: Intelligent Transport Systems (ITS); Cross Layer DCC Management Entity, Report on Cross layer DCC algorithms and performance evaluation

Scope: This work item will provide a technical overview over the needed cross layer DCC algorithms to be implemented into the DCC management entity. The report will describe the algorithms in detail and will include performance evaluation results based on simulations. The report will include cross layer power control algorithms in support of the DCC functionality, a rate control algorithm and the needed parameter management functionalities. The report will be the bases for the specification of the cross layer DCC management entity in WI DTS/ITS-0020046 and the validation of the entity in DTR/ITS-0020056.
Work item approved by TC ITS by RC (June 2012)

· DTS/ITS-0020046 (TS 103 175)
Title: Intelligent Transport Systems (ITS); Cross Layer DCC Management Entity for operation in the ITS G5A and ITS G5B medium
Scope: This work item will specify the functionality of the centralized DCC control entity including the required interfaces and parameters for controlling the DCC mechanisms in the facility layer, network and transport layer and the access layer. The centralized DCC entity will be responsible of evaluating the actual DCC state of the active ITS G5A and ITS G5B channels based on status information form the access layer, the network layer and the facility layer. In addition the DCC status should be predicted for the following transmission intervals.
· DTR/ITS-0020056 (TR 101 613)
Title: Intelligent Transport Systems (ITS); Cross Layer DCC Management Entity for operation in the ITS G5A / ITS G5B medium; validation set-up and results

Scope: This work item will cover the overall validation of the cross layer DCC functionality of the ETSI ITS architecture. It will consider the inputs from the cross layer DCC specification developed in DTS/ITS-0020047, the cross layer algorithm description in DTR/ITS-00200??  And the DCC specifications developed in the other relevant layers (DCC-Facility, DCC_Net, DCC_Access).This report is intended to support the test specification to be developed in a future WI.

8
Resource Required

8.1 
Total action costs

The total action costs estimated for this STF amounts to 357 000 € as summarised below:

	EC - ETSI Contributions

	 
	Person-days
	Rate €/day
	Total €
	%

	EC (Experts)
	320
	600
	192000
	 

	Travel
	 
	 
	15000
	 

	Total EC Contribution
	
	 
	207000
	57,98

	Contributions in kind
	250
	600
	150000
	 

	
	
	
	
	

	Total ETSI Contribution
	250
	 
	150000
	42,02

	 
	 
	 
	 
	 

	TOTAL
	
	 
	357000
	100%


The total eligible costs will cover 207 000 € (57,98% of the total action costs) from the EC/EFTA made up of 320 man-days of expert resource plus 15 000 € for travels.

An in-kind contribution amounts to 150000 € (equivalent of 250 man-days). In total this amounts to around 42,02% of the total action costs.
8.2
Expert man power

320 working days at 600 per day:

192 000 €

Number of experts required: Up to 5 experts

8.3
Travel Costs

Total estimated costs for travelling: 15 000 €

	Travel Costs

	#
	Description
	€

	1
	12 meetings of TC ITS and ITS CG for reporting: for 1 person
	7 000

	2
	4 meetings in Europe (ETSI ITS WS, Car2car forum, etc.)
	 4 000

	3
	2 International meetings (ITS World Congress) for 1 person
	 4 000

	 
	TOTAL
	15000


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 organisations 
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 February 2009 An in-kind contribution amounting to 150 000 € (the equivalent of 250 man-days) will be provided as an element of the co-financing of this action. 

250 man-days 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, etc will be solely for the eligible day or half-day. Some in kind contribution days may be provided by ETSI member companies as support to the STF expert work. If this occurs then the days will be recorded using the ETSI TAM application with a specific STF code for this.
This provides a total ETSI contribution of 150 000 € (42,02% of the total action costs).
