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Terms of Reference - Specialist Task Force

STF … (TC MTS) TTCN-3 Evolution 2016
Summary information
	Approval status
	Draft to TC MTS#66

	Funding
	50 400 € (49 200 € manpower + 1 200 € travel) = 102 working days, including 20 days voluntary contribution (20% of total manpower)

	Time scale
	Jan 2016 to March 2017

	Work Items 
	Work Items approved by TC MTS (AbC) (see clause 6.3)

	Funding criteria B(12)88_030
	5) Horizontal activities (methodology, quality)

	Notes:
	TTCN-3 language is one of the success stories of ETSI. It is intensively used both in standardization and industry. TTCN-3, like any other programming language, requires continuous maintenance and extensions aligned with the evolution of the domains and new technologies it is applied to. This activity requires specific competence mix and cannot be effectively completed without the support of an STF. Strong support from 3GPP, INT/IMS and ITS as stakeholders. Work will be done under close CTI overview.


Part I – Reason for proposing the STF

1 Rationale

The TTCN‑3 testing language, has intensively been developed by ETSI during the last decade and by today it consists of 14 ETSI standards, altogether more than 1400 pages. The language is also endorsed by ITU-T as the Z.16x and Z.17x Recommendation series. By now TTCN-3 is used exceptionally as the formal specification language of standardized test suites and has also become an important testing technology at various ETSI member companies and in several industrial domains (http://www.ttcn-3.org/index.php/about/references/applicatio-domains) and standards organizations (http://www.ttcn-3.org/index.php/about/references).
TTCN-3 has an important role in standardization; it is an enabler technology in many areas. Several conformance test standards have been developed and being developed by 3GPP, ETSI TBs INT, ERM, and ITS. 3GPP is using TTCN‑3 for UE conformance tests from Rel. 8 and onward to LTE and VoLTE, for IMS call control and supplementary services. For the ITS area also several TTCN-3 test suites have been developed and further features and new areas like IoT/M2M to come in the near future.
TTCN-3 fulfills an important role in the industry. The customers of ETSI industrial members require low time to market of the new capabilities and features developed. Due to this, vendors have had introduced new, agile ways of working (WoW) and continuous integration (CI) machinery. Both agile and CI heavily rely on the languages and tools enabling automated testing and TTCN-3 is intensively used in agile development at ETSI member companies.
Performance and robustness testing are also of increasing importance and TTCN-3 is also used at some ETSI member companies in these areas.

TB MTS is committed to keep the language powerful, up-to-date, well maintained and easy-to-use. A change request (CR) procedure is in place and exploited by the users’ community. 3GPP requires short response times to their TTCN-3 language requirements and defect reports and - depending on the type of the issue - updated version of the standards per half year periods.
At industrial users, development of new products raises new TTCN-3 language requirements and requests for new features. Resolve these requests with short response time are important for user satisfaction and to keep low time-to-market for new capabilities and features being developed.
During the last years several change requests from 3GPP, industrial users and TTCN-3 tool vendors could be resolved and closed in a few-week time period due to the fact that a TTCN-3 language evolution STF was available. In case the STF is delayed, no such timely reaction to user needs can be provided. This would cause user dissatisfaction, and could lead to tool vendor-specific solutions of unresolved issues that over time would lead to backward compatibility problems in the language, in tool implementations and in user test suites.
TTCN-3 language evolution STFs in the last years enabled continuous maintenance and extension of the TTCN-3 standards in the ES 201 873 series and to develop 6 new language extensions for specific use cases and domains. The use of TTCN-3 is increasing today -among others - in model based testing (MBT) area that may need new language extensions.

2 Objective

The TTCN-3 language evolution work will comprise the following tasks:

· Review and resolve change requests reporting technical defects, or requesting clarifications and new language features for all existing TTCN-3 language standards.
· Develop proposals for language extensions requested by 3GPP, OMA, ETSI members and the TTCN-3 community and consent the solution with the contributor(s).

· Implement agreed solutions.

· Manage the change request (CR) process.

· Manage the interim versions of the standard, according to 3GPP needs, and the versions for approval.

· Present the TTCN-3 standards’ status and the work of the STF at the conference(s) associated with ETSI TB MTS and at ETSI TB MTS meetings.

3 Relation with ETSI strategy and priorities
The TTCN-3 language is a standard enabler as it is THE standard programming language used by all ETSI TBs producing conformance test suites. It is also used for benchmarking test suites, interoperability test suites and interworking test suites. At the same time, TTCN-3 is also fundamentally embedded in the software product development processes at ETSI industrial members, therefore it is also an important instrument for the emerging domains.

ETSI is known (http://www.acta.sapientia.ro/acta-info/C5-1/info51-6.pdf) and is recognized for its high quality testing standards. Continuous maintenance and evolution of the TTCN-3 standard keep ETSI effective, efficient and recognised as such.
TTCN-3 is being used in other industry sectors besides telecoms (see details at http://www.ttcn-3.org/ApplicationAreas.htm). Maintaining the high quality of the TTCN-3 language standards and securing short response time to user requests helps ETSI to engage in other industry sectors.
4 Context of the proposal

4.1 ETSI Members support
The following ETSI Members support the request for this STF:
	ETSI Member
	Supporting delegate
	Motivation

	Telefon AB LM Ericsson
	Dr. Gyorgy Rethy
	TTCN-3 has a major role in our product development, both in functional and performance types of testing. It is essential that new language requirement, clarification and needed corrections are handled in the shortest possible timeframe.

	Telecom Italia
	Giulio Carmelo Maggiore
	TTCN-3 promotion and use for increasing the quality of standards and implementations in the network.

	Institut fur Informatik, Universitaet Goettingen
	Dieter Hogrefe
	The University of Gottingen is interested in the further development of TTCN-3, because we are involved in several research and development projects where testing with TTCN-3 plays a central role. TTCN-3 can only keep such a central role, if TTCN-3 is continuously maintained and adapted to the new challenges of testing.

	Fraunhofer FOKUS
	Ina Schieferdecker
	 TTCN-3 plays a central role in our R&D projects and in our training programs. We run e.g. an automotive IOP test stand for Car2X communication based on TTCN-3 and a reference test system for IHE/HL7-based solutions likewise based on TTCN-3. In addition, our automated test generation methods and tools use TTCN-3 as target test specification so that in various respects a continuously maintained and evolving TTCN-3 is essential for our work

	Testing Technologies
	Theofanis Vassiliou-Gioles
	For Testing Tech, being one of the main TTCN-3 tool provider the maintenance is crucial for it's success and TTCN-3's success at it's customers and users. Continuous development and enhancement of the language is one of its main USPs

	OU Elvior
	Dr. Andres Kull
	Elvior as TTCN-3 tool provider is interested in continues maintenance and development of TTCN‑3 standard. Resolving CRs raised by users is essential for our customers and important for spreading the standard over different user domains.


4.2 Market impact

The user basis of the TTCN-3 language is estimated well above 10 000 users. However, it is a language for automated testing and thus it is widely used in unattended automatic build-and-test software development cycles (“nightly” testing) and in performance testing. Therefore its market impact is more substantial than just the number of users.
Delay in the language maintenance and development could cause user dissatisfaction, and would lead to tool vendor-specific solutions of unresolved issues that over time would lead to backward compatibility problems in the language, in tool implementations and in user test suites.
4.3 Tasks that cannot be done within the TB and for which the STF support is necessary

The STF support is needed for several reasons:

- Users need short response times to be confident in using the language and to avoid unnecessary delays in SW product development. The meeting schedule of the ETSI technical body does not makes it possible to respond in short time frames. See further information in clause 4.6.
- TTCN-3 is a test-specific programming language; program language development knowledge is not available at users in standardization bodies or industrial members; such knowledge is available at research institutes and universities that are not in the position of financing voluntary contribution to the language maintenance and development.
4.4 Related voluntary activities in the TB

The ETSI Members supporting the creation of the STF are prepared to provide the following voluntary contribution:

· Telefon AB LM Ericsson: input in form of TTCN-3 CRs, providing voluntary resource in addition to MWP STF resources, consultation in cases when the STF requests that for CR resolution, participation in Steering Committee, review of documents.
· Telecom Italia: participation in Steering Committee.

· Institut fuer Informatik, Universitaet Goettingen: input in form of TTCN-3 CRs, providing voluntary resources in addition to MWP STF resources for reviewing the draft documents, participation in TTCN-3 Steering Committee

· Fraunhofer FOKUS: Input in form of TTCN-3 CRs, providing voluntary resources in addition to MWP STF resources for reviewing the draft documents, participation in TTCN-3 Steering Committee

· Testing Technologies: Input in form of TTCN-3 CRs, providing expert for STF work, consultation in cases when the STF requests that for CR resolution, participation in TTCN-3 Steering Committee

· Elvior: Consultation in cases when the STF requests that for CR resolution and participation in TTCN-3 Steering Committee.

4.5 Outcome from previous funded activities in the same domain

TTCN-3 language evolution STFs supporting TB MTS reached the numerical results below during the last 5 years. 
	STF
	year
	total resources

days
	Including voluntary resources

days
	No. of revised core stand’s (ES 201 873-x)
	No. of new/revised language extensions
	No. of CRs resolved

	478
	2014
	102
	20
	5
	6 revised
	143

	460
	2013
	102
	20
	8
	5 revised
	85

	446
	2012
	85
	15
	8
	3 revised
	95

	430
	2011
	94
	16
	6
	2 (continouos, extTRI)
	106

	393
	2010
	78
	16
	6
	3 (real time & perform., conf. & depl., ATS profor.)
	119

	380
	2009
	118
	24
	6
	2 (advan. param., behav. types )
	100

	349
	2008
	82
	16
	10 (V3.4.1+V4.1.1)
	n/a
	135

	337+337V
	2007
	47
	26
	6
	n/a
	56


4.6 Consequences if not agreed
Clause 4.5 contains the results of past TTCN-3 language STFs. TB MTS thinks that the availability of the language team and the communication with users and tool vendors has – at least – equal importance than the numerical results.
Experience from last years shows that quick response to user requests improves efficiency and removes ambiguity both at standardization, in tool implementations and at the industrial users. Without support of the former STFs, TB MTS would not be able to respond in a timely fashion. A few examples from the last years are:

- Several new features, technical improvements and clarifications, requested by STF160 have been resolved in 2014, 2015 and earlier, and interim draft versions have been produced; STF160 is baselining these interim versions for TTCN-3 tool vendors that allows using them about a year before the publication of the next versions of standards.

- CR 6088: resolving this CR by STF 433 in a few weeks enabled a user to test an XML-based protocol; before this only workaround with a very limited functionality was possible by complex TTCN-3 code constructs.
- Including IMS supplementary services into the scope of STF160, caused finding diversities in different TTCN-3 tool implementations that raised several CRs to Part-9 of the TTCN-3 standard. Existence of STF 430 allowed to resolve the problem till the summer and to provide the interim version v4.3.2 that has been used by STF160 as the baseline for tool vendors.
- Several issues for clarification as well as bug reports have been reported in the spring of 2010, in relation to the development of LTE UE conformance test suites by STF 160. All reported CRs has been resolved by STF 393 at its first sessions and in July 2010 the interim version v4.2.2 has been provided to STF 160 that has been used by STF160 in September as the baseline for tool vendors.
Part II - Execution of the work

5 Technical Bodies and other Organizations involved
5.1 Leading TB
TB MTS, contact person: Stephan Schulz, TB MTS chairman.

5.2 Other interested ETSI Technical Bodies

All ETSI TBs developing or maintaining conformance and end-to-end test suites or interoperability test specifications also defined in TTCN-3 are receivers of the work done by the proposed STF.

In particular, the STF is in direct communication with 3GPP STF 160 and the technical officer of 3GPP RAN5.
5.3 Other interested Organizations outside ETSI

ITU-T Study Group 17: ITU-T has endorsed the TTCN‑3 standards produced by ETSI as ITU-T Recommendations in the Z.16x and Z17x series. TB MTS has an agreement with ITU-T SG17 on a "fast track" endorsement of the TTCN-3 standards to minimize the delay between the ETSI and ITU-T publications.
Other fora like OMA, TCCA, Autosar, MOST cooperation and NTAF are the users of the language, therefore may use the outcome of the proposed STF.
6 Working method/approach
6.1 Organization of the work 
The CR resolution process (see MTS(10)0091) has been discussed and agreed by TB MTS. According to this, resolution of each CR comprises the following activities:

· Review and technical discussion of the CR (all STF members;

· agree technical solution (all STF members);

· if no consensus is reached or the issue raises a backward incompatibility problem, consult with tool vendors and users (e.g. STF 160); if no technical agreement can be reached by the consultation, escalate the issue to the TTCN-3 Steering Group of TB MTS;

· develop initial proposed draft text for resolution (changes needed in the text of the relevant standard(s)) (dedicated STF member: the CR "responsible");

· iterative review and agree the resolution text (CR " responsible " and one or more reviewers);

· implement CR resolution in the draft(s) of the standard(s) (editor of the relevant ETSI standard(s)).
According to the established way of working, STF sessions are used for the activities, requiring all STF members, i.e. to resolve CRs, except the last bullet item above. The final implementation of the resolution text, editorial preparation of drafts for TB approval and handling possible comments during the approval and ETSI publication is done on a voluntary basis, out of STF sessions.
For this reason, the work will be organized in sessions located in ETSI or premises of the STF members if that allows for an efficient treatment of the work.
6.2 Base documents
	Document
	Title
	Current Status
	Date

	ETSI ES 201 873-1 V4.7.1
	Part 1: TTCN-3 Core Language
	Published
	2015-06

	ETSI ES 201 873-4 V4.4.1
	Part 4: TTCN-3 Operational Semantics
	Published
	2012-04

	ETSI ES 201 873-5 V4.7.1
	Part 5: TTCN-3 Runtime Interface (TRI)
	Published
	2015-06

	ETSI ES 201 873-6 V4.7.1
	Part 6: TTCN-3 Control Interface (TCI)
	Published
	2015-06

	ETSI ES 201 873-7 V4.5.1
	Part 7: Using ASN.1 with TTCN-3
	Published
	2013-04

	ETSI ES 201 873-8 V4.6.1
	Part 8: The IDL to TTCN-3 Mapping
	Published
	2015-04

	ETSI ES 201 873-9 V4.6.1
	Part 9: Using XML schema with TTCN-3
	Published
	2015-04

	ETSI ES 201 873-10 V4.5.1
	Part 10: TTCN-3 Documentation Comment Specification
	Published
	2013-04

	ETSI ES 202 781 V1.4.1
	TTCN-3 Language Extensions: Configuration and Deployment Support
	Published
	2015-06

	ETSI ES 202 782 V1.3.1
	TTCN-3 Language Extensions: TTCN‑3 Performance and Real Time Testing
	Published
	2015-06

	ETSI ES 202 784 V1.5.1
	TTCN-3 Language Extensions: Advance Parameterization
	Published
	2015-06

	ETSI ES 202 785 V1.3.1
	TTCN-3 Language Extensions: Behaviour Types
	Published
	2013-04

	ETSI ES 202 786 V1.3.1
	TTCN-3 Language Extensions: Support of interfaces with continuous signals, v1.2.1
	Published
	2015-06

	ETSI ES 202 789 V1.4.1
	TTCN-3 Language Extensions: Extended TRI
	Published
	2015-06


6.3 Deliverables
In 2015 several CRs
 have been received requesting new ways of message matching at receiving, including the possibility to declare user-defined matching. As these new mechanisms are felt to go well beyond the already defined mechanisms - sufficient for the majority of users – a language extension “Advanced matching” has been decided by TB MTS that will be in the scope of this STF.
	Deliv.
	Work Item code

Standard number
	Working title

Scope

	D1
	RES/MTS-201873-1 T3ed491
	TTCN-3 ed.V4.9.1: Core

	D2
	RES/MTS-201873-4 T3ed461
	TTCN-3 ed.V4.6.1: OS

	D3
	RES/MTS-201873-5 T3ed491
	TTCN-3 ed.V4.9.1: TRI

	D4
	RES/MTS-201873-6 T3ed491
	TTCN-3 ed.V4.9.1: TCI

	D5
	RES/MTS-201873-7 T3ed471
	TTCN-3 ed.V4.7.1: Use of ASN.1

	D6
	RES/MTS-201873-8 T3ed481
	TTCN-3 ed.V4.8.1: Use of IDL

	D7
	RES/MTS-201873-9 T3ed481
	TTCN-3 ed. V4.8.1: Use of XSD

	D8
	RES/MTS-201873-10T3ed471
	TTCN-3 ed. V4.7.1: T3doc

	D9
	RES/MTS-202781ConfDepl ed161
	TTCN-3 extension: Configuration and Deployment Support ES 202 781 ed.V1.6.1

	D10
	RES/MTS-202782PerfRealT ed151
	TTCN-3 extension: Performance and Real Time Testing ed.V1.5.1

	D11
	RES/MTS-202784-ed171
	TTCN-3 extension: Advance Parameterization ed.V1.7.1

	D12
	RES/MTS-202785ed161
	TTCN-3 extension: Behaviour Types ed.V1.6.1

	D13
	RES/MTS-202786ContSign ed151
	TTCN-3 extension: Support of interfaces with continuous signals ed.V1.5.1

	D14
	RES/MTS-202789ed161
	TTCN-3 extension: Extended TRI ed.V1.6.1

	D15
	DES/MTS-203022ed111
	TTCN-3 extension: Advanced Matching ed.V1.1.1


The scope of the work items above – with the exception of D15 - is to produce the new versions of the existing standards, containing the changes coming from resolved change requests. No new revisions are produced for documents with no resolved CR.
Upon request of STF160, an intermediate version may be produced around mid-2016. This does not require formal approval by TC MTS as will appear as a draft uploaded to TB MTS’s drafts area.

6.4 Deliverables schedule:
The schedule for all deliverables listed in clause 6.3 is the same:

· 
TB adoption of WI 

2015-10-01
· Early draft


· Stable Draft 
2016-08-31
(intermediate versions, only for the deliverables
                                                   it is requested for)
· Draft for approval 
2017-01-15
· TB approval 
2017-02-15
· Publication
2017-06-30
Note: As the new versions contain changes based on CR resolution, and resolved CRs may have mutual influence to the final text, editing work is done at the end of the project.
6.5 Work plan, time scale and resources
	N
	Task / Milestone / Deliverable
	From
	To
	Funded experts (days)
	Volunt. experts (days)

	Phase 1 – for all ETSI Work Items above the schedule below is relevant

	M0
	Start of work
	01 Mar 2016
	
	

	T0
	Project management
	01-03-2016
	31-03-2016
	3
	

	T1
	Task 1 (technical solution, initial draft)
	01-03-2016
	31-11-2016
	80
	

	T2
	Task 2 (Implement CRs in standards)
	01-12-2016
	31-12-2016
	
	16

	M1
	Progress report to TB MTS
	09-2016
	
	1

	M2
	Final draft for TB approval
	15-01-2017
	
	1

	M3
	TB approval
	15-02-2017
	
	1

	M4
	STF Final Report
	31-03-2017
	
	1

	M5
	Publication
	30-06-2017
	
	

	Total Phase 1
	83
	20


6.6 Task and milestone description
Task 1 – Review, discuss, agree technical solution, develop initial draft text proposal, review and agree on proposed text
See the organization of the work in clause 6.1. As the tasks described in 6.1 are executed individually and iteratively for each CR, and in parallel for all CRs being progressed, the progress of the STF work cannot be measured by the status of the individual activities but by the number of resolved CRs. STF progress reports always contain these figures.
Task 2 –Implement CR in drafts of the standards

Milestone 1 – STF mid-year progress report to TB MTS
Milestone one is an STF progress report at the autumn meeting of TB MTS, containing the STF status, i.e. working sessions completed, upcoming working sessions and indicators of resource usage the STF progress (number of resolved CRs, CRs that required consultation with vendors and users, CRs escalated to the Steering Group).
Milestone 2 - STF final progress report to TB MTS
Milestone two is an STF final report at the first MTS meeting following the closing of the STF, containing the STF status, i.e. working sessions completed, upcoming working sessions and indicators of resource usage the STF progress (number of resolved CRs, CRs that required consultation with vendors and users, CRs escalated to the Steering Group).

7 Required expertise

Up to 4 experts to ensure the following mix of skills:

· Professional skills in the TTCN-3 language and knowing the existing TTCN-3 standards.
· At least 1 expert by area with the following skills: ASN.1, IDL, XSD and XML.
· At least 1 expert with skills in compiler theory and technology.
· At least 1 expert with TTCN-3 tool implementation skills (knowledge of tool APIs).

· Skills in testing methods (conformance, interoperability, performance and load etc.) is preferred.
· Additional skills in mobile telecommunication technologies would be appreciated.
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.
Part III:
Financial conditions
8 Estimated cost
8.1 Manpower cost
	Description
	Working days
	Rate
€/day
	Total cost 
€

	Contracted experts (remunerated)
	83
	600
	49 800

	Contracted experts (voluntary)
	20
	0
	0

	Total manpower cost
	103
	
	49 800


8.2 Travel Costs

	Description
	Cost estimate

	Present STF progress report to and final report to TB MTS, dissemination of TTCN-3 evolution activity at UCAAT 2016 (3 travels in Europe)
	3 600

	Total cost
	3 600


8.3 Other Costs

None.
Part IV:
STF performance evaluation criteria
9 Key Performance Indicators

Contribution from ETSI Members to STF work
Voluntary work of experts (free of charge or with partial remuneration)
Steering Group meetings (number of participants/duration)

· Contribution from other ETSI TBs

Direct contribution of delegates (e.g. number of documents/comments/e-mail)
Contributions received from other ETSI TBs

Contributing the TTCN-3 standards to ITU-T SG17 for endorsement and assisting the endorsement process

Liaison with other stakeholders
· TTCN-3 Change Requests are received in the CR handling tool (Mantis)

· The STF may liaise with 3GPP STF 160 and any other users within or outside ETSI

· TTCN-3 tools implementing newest TTCN-3 features
Quality of deliverables

Approval of deliverables according to schedule

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

Quality review by TB

Quality review by ETSI Secretariat

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.

10 Document history
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� CR 7174: New matching mechanism: matching by function � HYPERLINK "http://forge.etsi.org/mantis/view.php?id=7174" �http://forge.etsi.org/mantis/view.php?id=7174�


   CR 7175: No easy way to describe conjunction matching mechanism � HYPERLINK "http://forge.etsi.org/mantis/view.php?id=7175" �http://forge.etsi.org/mantis/view.php?id=7175�


   CR6737: Allow equality operator also on omit symbol and templates with restriction omit.





