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Terms of Reference - Specialist Task Force STF 484
(TC ITS / WG1-WG3)
”Update ITS Conformance Validation Framework”
Summary information
	Approval status
	Approved by ITS#14, doc ref: ITS(14)000056r1, Approved by Board#96 (5-6 June 2014)

	Funding
	Total cost: up to 51 200 € 

Contracted expert up to 100 person days (including 20 person days voluntary contribution)
Manpower cost: up to 80 days @ 600€/day = 48 000 € + 20 days free of charge

Travel cost 3 200 €

	CTI
	Additional 40 person days requested

	Time scale
	Sep 2014 to June 2015

	Work Items 
	Approved by TC ITS#14

	Board priority category
	Standards enablers/facilitators (e.g. conformance test/interoperability/methodology) 

Recommendations: use of TTCN and CTI supervision, require average 20% voluntary contribution from Companies sending experts.


Part I – Reason for proposing the STF

1 Rationale
ITS technologies are becoming more and more complex, collaborative and interdependent. Furthermore, ITS systems are often specified by multiple standards from different standardization development organisations (SDOs). These factors potentially lead to non-interoperability standards. The development of products that rely on non-interoperable standards can eventually result in fragmented markets, all of which can impact the global trust in the ITS technology.
Various measures can significantly improve the reliability and interoperability of complex systems such as ITS. The development of test specifications for conformance and interoperability can be coupled with validation activities, such as building prototype test systems. Likewise, the prototype test systems can be used at interoperability events. Consequently, the project contributes to the effort of testing and validation ITS systems with the goal to bring the ITS systems to a stage where end users trust the services provided.
ETSI, has organized the latest in a series of interoperability events for ITS. The last event was hosted by CETECOM, from 25 to 29 November 2013 in Essen, Germany (see http://www.etsi.org/news-events/past-events/665-plugtests-2013-itscms3 ). More than 15 vendors attended the interoperability event which manifests the high interest of industry in ITS tests. A next interoperability event is planned in 2015Q1. As a prerequisite, a conformance test suite is needed in order to ensure the compliance of devices to the base standards. The existing test specifications must be updated according to the evolution to the ETSI ITS base standards. In addition, two new protocols (SPAT/MAP) must be covered as they are required by various field trial projects in 2014/2015 (SCOOP@F, Amsterdam – Vienna Corridor, etc.). The ITS conformance test suite may also be used in upcoming certification programs.
2 Objective

The objective of this present STF proposal is to update the current CAM, DENM and GN test specifications according to the latest versions of ETSI ITS base specifications; and to create new test specifications for SPAT & MAP protocols and to validate the test specifications against at least two ITS implementations.
Furthermore the objective is to validate the TTCN-3 test specifications during the next ITS interoperability event in 2015Q1.
3 Relation with ETSI strategy and priorities
This action supports the ETSI Long Term Strategy item(s) to:
· create high quality standards for global use and with low time-to-market.

· establish leadership in key areas impacting members' future activities

This action has a priority category of

· Standards enablers/facilitators (conformance testing, interoperability, methodology)

4 Context of the proposal

4.1 ETSI Members support
	ETSI Member
	Supporting delegate
	Motivation

	PSA
	Alain Servel
	During the French Pilot (SCOOP@F) first phase which will take place until end of 2015, final versions of CAM, DENM standards conformances and locally SAEJ2735 standard will be primarily tested on dedicated tests tracks, and at the end deployed on open roads during 2016.

	Telecom Italia
	Marco Annoni
	Conformance testing is one of the essential tools in telecommunications for ensuring successful interoperability and credible commercial deployment

	SecurityInnovation
	William Whyte
	As Day 1 deployment approaches it is vital for suppliers to ensure that their products will be interoperable with products from other suppliers.

	NEC
	Mate Boban
	Testing STFs are essential for successful interoperability testing and deployment. We will continue implementing latest ETSI standards in our products

	IMTECH
	Eric Koenders
	The ETSI standards have been successfully implemented in our products. We need the Plugtest to verify their quality and interoperability with other vendors.

	COHDA
	Paul Alexander
	Testing STFs are critical to continue progress toward deployment. We will follow/contribute to their development.

	QFREE
	Ola Lykkja
	Testing STFs are a fundamental step to allow proper validation of the standards we implement in our future products. The upcoming new version of the base standards makes it necessary to perform new tests.

	HITACHI
	Max Leonardi
	Testing STFs are a fundamental step to allow proper checking and validation of the standards we implement in our products.

	DENSO
	Tim Leinmueller
	We've been following corresponding draft standards with our prototype implementations and final products need to pass the below mentioned tests.

	SIEMENS
	Herbert Fuereder
	ETSI standards successfully implemented in our products.  Conformance test needed to ensure quality.

	BROADBIT
	Andras Kovacs
	The availability of reliable and interoperable implementation of ETSI ITS protocols are required for our R&D work.

	KAPSCH
	Anders Hjelmare
	Testing is vital to the interoperability of different implementations of ITS G5 applications and supports an open market.

	MARBEN
	Philippe Cuer
	ETSI standards successfully implemented in our products.  Conformance test needed to ensure quality.

	TNO
	Paul Spaanderman
	ETSI standards successfully implemented in our products.  Conformance test needed to ensure quality”.

	VOLKSWAGEN
	Nikoletta Sofretta
	These test standards are important milestones to reach before deployment.


4.2 Market impact

With more than 200 million vehicles on the roads in Europe today and some 13 million jobs at stake across the continent, it is essential for Europe’s automotive industry to be at the forefront when it comes to introducing new technologies. However, the next generation of 'connected cars' will not work without common technical specifications, for example regarding radio frequencies and messaging formats. This is why the European Commission decided in 2009 to issue a formal request (Mandate 453) to CEN and ETSI, asking them to prepare a coherent set of standards, specifications and guidelines to support the implementation and deployment of Co-operative ITS systems across Europe. Connected cars are expected to appear on European roads in 2015. Work is currently underway in both CEN and ETSI to develop the next package of standards (Release 2).
The TTCN-3 test specification must be available in 2014 for product validation in order to ensure product market entry by 2015, as required by the European Commission.

4.3 Tasks that cannot be done within the TB and for which the STF support is necessary

Experience with the development of other standards has shown that involvement of experts on conformance and interoperability testing of protocols requires highly specialised knowledge in testing methodology. The generation of test specifications requires significant concentrated effort that can only be done by experts on a funded basis. Hence the involvement of testing experts is needed in order to assure timely completion and high quality deliverables. The experts will use dedicated software tools available at ETSI. Test adapter development and test suite validation are expert tasks which cannot be provided by a TB.
4.4 Related voluntary activities in the TB

· Delegates within the TC will review the deliverables
· Companies will provide and install the devices that are being tested free of charge.

· Companies will provide the hardware of the ITS test platform during the project, i.e. ITS G5 modem etc
4.5 Outcome from previous funded activities in the same domain

· STF462 ETSI 63 200 €

4.6 Consequences if not agreed
Standards and interoperable implementations will not be ready in time for the 2015 market entry.
Part II - Execution of the work

5 Technical Bodies and other Organizations involved
5.1 Leading TB
TC ITS WG1 and TC ITS WG3
5.2 Other interested ETSI Technical Bodies

NA
5.3 Other interested Organizations outside ETSI

ERTICO - ITS Europe and ETSI have a MoU in place which defines amongst other activities the cooperation on ‘Testing support and certification initiative’.

SAE DSRC TC develops the set of SPAT and MAP protocols on which the test specifications are based.
The C2C CC has been an observer of the TC ITS test activities since 2010.

European Commission funded pre-deployment pilots such as Compass4D, SCOOP@F and Cooperative ITS Corridor Rotterdam – Frankfurt/M. – Vienna, will use the updated testing platform.

6 Working method/approach
6.1 Organization of the work 
The work will be done in three work packages.
In the first work package the CAM, DENM and GN test specifications will be updated, and validated against at least two ITS devices. 
In the second work package the SPAT and MAP test specifications will be developed. It is intended to validate the test specifications, depending on the availability of suitable ITS devices.

The third work package consists of validating the whole set of test specifications during the next ITS interoperability event in 2015Q1.
The test specification updates will be based on the ETSI EN base standards submitted to national vote (expected to finish in Sep 2014) and the SAE J2735 base standard in ballot (expected to finish in Apr 2014). In any case, the start of the work packages will be synchronized with the actual dates of the base standard availability.
6.2 Base documents
	Document
	Title
	Current Status
	Expected date for stable document

	ETSI TS 102 894-2
	Intelligent Transport Systems (ITS); Users and applications requirements; Part 2: Applications and facilities layer common data dictionary
	Stable draft
	Jun 2014 (TC ITS approval)

	ETSI EN 302 637-2
	Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service
	Stable draft
	Sep 2014 (End of national vote)

	ETSI EN 302 637-3
	Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 3: Specifications of Decentralized Environmental Notification Basic Service
	Stable draft
	Sep 2014 (End of national vote)

	ETSI EN 302 636-4-1
	Intelligent Transport Systems (ITS); Vehicular Communications; GeoNetworking; Part 4: Geographical addressing and forwarding for point-to-point and point-to-multipoint communications; Sub-part 1: Media-Independent Functionality
	Stable draft
	Aug 2014 (End of national vote)

	SAE J2735
	Dedicated Short Range Communications (DSRC) Message Set Dictionary
	Stable draft
	Apr 2014
(End of Ballot)


6.3 Deliverables

	Deliv.
	Work Item code

Standard number
	Working title

Scope

	D1
	TS 102 868-1
RTS/ITS-00152
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Cooperative Awareness Basic Service (CA); - Part 1: Test requirements and Protocol Implementation Conformance Statement (PICS) pro forma

	D2
	TS 102 868-2

RTS/ITS-00153
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Cooperative Awareness Basic Service (CA); - Part 2: Test Suite Structure and Test Purposes (TSS&TP);

	D3
	TS 102 868-3
RTS/ITS-00154
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Cooperative Awareness Basic Service (CA); - Part 3: Abstract Test Suite (ATS) and Protocol Implementation eXtra Information for Testing (PIXIT)

	D4
	TS 102 869-1
RTS/ITS-00155
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Decentralized Environmental Notification Basic Service (DEN); - Part 1: Test requirements and Protocol Implementation Conformance Statement (PICS) pro forma

	D5
	TS 102 869-2

RTS/ITS-00158
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Decentralized Environmental Notification Basic Service (DEN); - Part 2: Test Suite Structure and Test Purposes (TSS&TP);

	D6
	TS 102 869-3

RTS/ITS-00159
	Revision of Intelligent Transport System (ITS); Testing; Conformance test specification specifications for Decentralized Environmental Notification Basic Service (DEN); - Part 3: Abstract Test Suite (ATS) and Protocol Implementation eXtra Information for Testing (PIXIT)

	D7
	TS 102 871-1
RTS/ITS-00343
	Revision of Intelligent Transport Systems (ITS); Testing; - Conformance test specifications for Geonetworking ITS-G5; Part 1: Test requirements and Protocol Implementation Conformance Statement (PICS) pro forma

	D8
	TS 102 871-2
RTS/ITS-00344
	Revision of Intelligent Transport Systems (ITS); Testing; - Conformance test specifications for Geonetworking ITS-G5; Part 2: Test Suite Structure and Test Purposes (TSS&TP)

	D9
	TS 102 871-3
RTS/ITS-00345
	Revision of Intelligent Transport Systems (ITS); Testing; - Conformance test specifications for Geonetworking ITS-G5; Part 3: Abstract Test Suite (ATS) and Protocol Implementation eXtra Information for Testing (PIXIT)

	D10
	TR 103 099
RTR/ITS-00346
	Intelligent Transport Systems (ITS);

Architecture of conformance validation framework

	D11
	TS 103 191-1
DTS/ITS-00139
	Intelligent Transport Systems (ITS); Testing; Conformance test specification for Signal Phase And Timing (SPAT) and Map (MAP); Part 1: Test requirements and Protocol Implementation Conformance Statement (PICS) pro forma

	D12
	TS 103 191-2

DTS/ITS-00140
	Intelligent Transport Systems (ITS); Testing; Conformance test specification for Signal Phase And Timing (SPAT) and Map (MAP); Part 2: Test Suite Structure and Test Purposes (TSS&TP)

	D13
	TS 103 191-3

DTS/ITS-00136
	Intelligent Transport Systems (ITS); Testing; Conformance test specification for Signal Phase And Timing (SPAT) and Map (MAP); Part 3: Abstract Test Suite (ATS) and Protocol Implementation eXtra Information for Testing (PIXIT)


6.4 Deliverables schedule:
SPAT/MAP WIs
· Start of work
01-Sep 2014
· ToC and scope
01-Sep 2014
· Early draft
30-Sep 2014
· WG approval
14-Jan-2015 (ITSWG1#30)
· Stable draft
14-Jan-2015
· TB approval
10-Jun-2015
RC
· Publication
30-Aug-2015
CAM, DENM and GN WIs
· Start of work
01-Oct 2014
· ToC and scope
01-Oct 2014
· Early draft
31-Oct 2014
· WG approval
14-Jan-2015 (ITSWG1#30)
· Stable draft
14-Jan-2015
· TB approval
10-Jun-2015
RC
· Publication
30-Aug-2015

6.5 Work plan, time scale and resources
	N
	Task / Milestone / Deliverable
	From
	To
	Funded experts max days
	CTI (days)

	Work package 1: Test standards CAM, DENM and GN

	M1.0
	Start of work
	01-Oct 2015
	
	

	T0
	Project management and review
	01-Oct 2015
	17-Jun 2015
	
	20

	T1
	Update CAM tests standards
	01-Oct 2015
	10-Oct 2015
	7
	

	T2
	Update DENM tests standards
	01-Oct 2015
	10-Oct 2015
	7
	

	T3
	Update GN tests standards
	13-Oct 2015
	24-Oct 2015
	8
	

	T4
	Update Architecture standard
	13-Oct 2015
	24-Oct 2015
	8
	

	T5
	Quality check of test standards
	13-Oct 2015
	24-Oct 2015
	
	5

	M1.1
	Stable drafts for start of validation; stable drafts uploaded to latest draft section
	31-Oct-2015
	
	

	T6
	Installation of SUTs and coordination with SUT operators
	03-Nov 2015
	07-Nov 2015
	5
	

	T7
	Validation
	12-Nov 2015
	05-Dec 2015
	20
	

	M1.2
	Stable Draft for WG approval (ITSWG1#30)
	14-Jan-2015
	
	

	T8
	Include WG comments, if any
	15-Jan 2015
	21-Jan 2015
	
	1

	M1.3
	Final Draft for TB approval (RC)
	10-Jun 2015
	
	

	T9
	Include TB comments, if any
	11-Jun 2015
	17-Jun 2015
	
	1

	Total Work package 1
	55
	22


This estimate is based upon the assumption:

· To validate all the modified tests ( approx 30 tests) against at least two devices
· Regression testing of key functions

CTI has evaluated these figures and considered them to be reasonable for the complexity of the technology. CTI will re-evaluate the actual number and complexity of the tests at M1.1
	N
	Task / Milestone / Deliverable
	From
	To
	Funded experts max days
	CTI (days)

	Work package 2: Test standards SPAT and MAP

	M2.0
	Start of work
	01-Sep 2015
	
	

	T10
	Project management and review
	01-Sep 2015
	19-Sep 2015
	
	6

	T11
	Develop SPAT and MAP tests standards
	01-Sep 2015
	19-Sep 2015
	15
	

	T12
	Quality check of test standards
	22-Sep 2015
	26-Sep 2015
	
	5

	M2.1
	Stable drafts for start of validation; stable drafts uploaded to latest draft section
	30-Sep-2015
	
	

	T13
	Installation of SUTs and coordination with SUT operators
	10-Nov 2015
	12-Nov 2015
	2
	

	T14
	Validation
	12-Nov 2015
	12-Dec 2015
	13
	

	M2.2
	Stable Draft for WG approval (ITSWG1#30)
	14-Jan-2015
	
	

	T15
	Include WG comments, if any
	15-Jan 2015
	21-Jan 2015
	
	1

	M2.3
	Final Draft for TB approval (RC)
	10-Jun 2015
	
	

	T16
	Include TB comments, if any
	11-Jun 2015
	17-Jun 2015
	
	1

	Total Work package 2
	30
	13


This estimate is based upon the assumption that:

· two devices are validated against ~20 tests
· 40 tests / 10 days provides a ratio of ~ 4 tests per day

CTI has evaluated these figures and considered them to be reasonable for the complexity of the technology. CTI will re-evaluate the actual number and complexity of the tests at M1.1

	N
	Task / Milestone / Deliverable
	From
	To
	Funded experts max days
	CTI experts (days)

	Work package 3 – Validation of Test standards during the next ITS interoperability event (to be organized in 2015Q1)

	M3.0
	Plugtest Attendance
	2015Q1
	
	

	T17
	Project Management
	2015Q1
	
	5

	T18
	Validation at interoperability event
	2015Q1
	10
	

	T19
	Correction of test standards, if any
	2015Q1
	5
	

	Total Work package 3
	15
	5


Note: effort estimate includes margin to take into account uncertainty on the technical difficulties.  Contracts will be released in phases, under the supervision of ITS WG1, WG3 and CTI, in order to ensure that that only the amount of resources that are actually required will be spent.  The ETSI Secretariat will report on the actual progress and expenditure to each Board meeting.
6.6 Task and milestone description

Task 0, Task 10, Task 17 – Project Management and Code Review

Coordination, communication, reporting and leading of activities. Furthermore review of all test documents.
Task 1 – Update CAM tests standards (D1, D2, D3)
Update of PICS, TSS&T and ATS document according to base standard ETSI EN 302 637-2 (Standard version: as submitted to national vote). One person to implement the changes (approx 5 days); and another person to review (approx 2 day). Check correctness of activity diagrams. Parametrize test suite to enable usage for different profiles.
Task 2 – Update DENM tests standards (D4, D5, D6)
Update of PICS, TSS&T and ATS document according to base standard ETSI EN 302 637-3 (Standard version: as submitted to national vote). One person to implement the changes (approx 5 days); and another person to review (approx 2 day). Check correctness of activity diagrams. Parametrize test suite to enable usage for different profiles.
Task 3 – Update GN tests standards (D7, D8, D9)
Update of PICS, TSS&T and ATS document according to base standard ETSI EN 302 636-4-1 (Standard version: as submitted to national vote). One person to implement the changes (approx 6 days); and another person to review (approx 2 day). Check correctness of activity diagrams. Parametrize test suite to enable usage for different profiles.
Task 4 – Update architecture standard
Update the design of the architecture of the test platform to create a common test adapter (LibIts) and a part for protocol specific extensions; implement and document the changes. Examine the need to generalize the Upper tester Module.
Task 5, Task 12 – Quality Check of Test Standard

Check of TTCN-3 scripts with T3Quality tool. Peer review of ATS document.

Task 6, Task 13 – Installation of SUTs and coordination with SUT operators
Installation of test bed with SUTs. Online support from SUT operators on SUT errors, SUT triggers etc
Task 7, Task 14 – Validation
This STF will provide level 2 validation as shown in the table below. The ITS test suites shall be validated against a minimum of at least one  ITS devices. In case of SPAT/MAP the test suite can be validated as well during the Plugtest. These SUTs need to be available and at a mature state of implementation. The responsibilities shown in the table below shall be shared by the STF team. In addition and beyond the STF effort, it is expected to get documentation and support from the company providing the SUTs on any issues that may arise. This support shall be limited to reasonable effort.
Table 3: Responsibilities of validation

	Basic Validation (Level 1)
	Strong Validation (Level 2)

	Provision of TTCN-3 analyser/compilers
	

	Compilation of the test suite on at least 3 TTCN-3 compilers
	

	Reporting of errors in the tools
	

	Reporting of errors in the ATS
	

	Updating of ATS
	

	Compilation of validation report
	

	
	Provision and installation of SUT(s)

	
	Execution of the tests

	
	Reporting and fixing of errors in the TTCN-3 scripts

	
	Validation of test verdicts


Task 8, 9 – Include WG/TB comments, if any

Modify test standards according to received comments. In case no comments are received, this task is not relevant.
Task 11 – Development of SPAT/MAP tests standards (D11, D12, D13)

Development of PICS, TSS&TP and ATS document according to base standard SAE J2735 (Standard version: March 2014).
Task 18 – Validation at an interoperability event
Devices attending the interoperability event will be offered to run the conformance tests. It is expected that at least one, possibly two test system operators attend the interoperability event. The validation will be handled on a best effort basis.
Task 19 – Correction of test standards, if any
Issues detected during the interoperability event will be fixed in this task.

7 Required expertise

Experts must ensure the following mix of skills:
· expert knowledge on ETSI ITS CAM, DENM and GN, as well as SAE J2735 base standards;

· expert knowledge on TTCN-3 ES 201 873;

· good practical experience on implementing conformance test suites and coordinating interoperability testing;
· good knowledge of existing ETSI ITS test standards series
Part III:
Financial conditions
8 Estimated cost
8.1 Manpower cost
	Description
	Working days
	Rate
€/day
	Total cost 
€

	Contracted experts (remunerated)
	80
	600
	48 000

	Contracted experts (voluntary)
	20
	NA
	NA

	CTI staff (voluntary)
	40
	NA
	NA

	Total manpower cost
	140
	
	48 000


8.2 Travel Costs

	Description
	Cost estimate

	Travel of two persons to an interoperability event
	3 200 

	Total cost
	3 200


8.3 Other Costs
NA
Part IV:
STF performance evaluation criteria
9 Key Performance Indicators

· Contribution from the ETSI Members

· Voluntary work of experts provided free of charge in form of CRs being reviewed. This action will be documented through meeting minutes
· Interest from stakeholders other than ETSI Members

· Number of implementations using the test system during the interoperability event
· Quality of deliverables

· Approval of deliverables from the Reference TB according to schedule

· Respect of time scale, with reference to start/end dates in the approved ToR

In the course of the activity, the STF Leader will collect the relevant information, as necessary to measure the performance indicators.  The result will be presented in the Final Report.

In the course of the activity, the STF Leader will collect the relevant information, as necessary to measure the performance indicators.  The result will be presented in the Final Report.
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