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Activities carried out by the STF in the period from 1-Oct-2012 to 31-Jul-2013
1 Executive summary

The STF 451 is tasked with the maintenance and extensions of the existing Implementation Conformance Statement (ICS) and test specifications for the TTCN-3 conformance test suite for the purpose of ensuring that TTCN-3 tools actually comply to ETSI TTCN-3 standards. This task covers:

· Analysis of changes in the core language between 4.4.1 and 4.3.1

· Updating the ICS, Test Suite Structure and Test Purposes (TSS&TP) and Abstract Test Suite (ATS) and IXIT, including test validation on different tools

· Extension of ICS, TSS&TP and ATS&IXIT, including test validation on different tools

The basis for the development of such tests, i.e., a proforma for TTCN-3 tool conformance test specification, has been created previously (“Proforma for TTCN-3 reference test suite” DTS/MTS-00115ed11 publ. May 2010). The initial implementation of the Conformance Test Suite was implemented by STF409 and continued by STF433.

The STF451 work status was presented in the 58th MTS meeting (21-22 January, 2013).
The STF451 work status was presented in the 59th MTS meeting (14-15 May, 2013).
The STF451 work status and report will be presented in the 60th MTS meeting (1-2 Oct, 2013).
The present report confirms the achievement of all objectives. The expected deliverables have been provided by STF451, uploaded and waiting to be approved by ETSI:
TTCN-3 Conformance Test Suite

RTS/MTS-102950-1ed131 T3Conf (TS 102 950-1)
Part 1 : Implementation Conformance Statement

RTS/MTS-102950-2ed131 T3Conf (TS 102 950-2)
Part 2: Test Suite Structure & Test Purposes

RTS/MTS-102950-3ed131 T3Conf (TS 102 950-3)
Part 3: Abstract Test Suite & IXIT

The three TTCN-3 Conformance Test Suite drafts have been sent for MTS RC, MTS(13)DEC023, ending on 2013-09-13.

The STF 451 successfully fulfilled the ToR requirement to cover at least 70% of the TTCN-3 core standard and obtained a coverage of ~88% of the TTCN-3 core standard clause coverage.

This report covers the progress of the STF 451 while updating and extending the TTCN-3 Conformance Test Suite.

A change in STF members occurred during the initial phase of the STF as Nikolay Pakulin (ISPRAS) has cancelled his participation. Nikolay’s part was kindly covered by Andras Kovacs (Broadbit) without any change in the efforts.
2 Introduction

2.1 Scope, major aims of the STF work

The purpose of this work was to adapt to the new version 4.4.1 of the TTCN-3 standard, extend and validate the implementation of the TTCN-3 tool conformance test specification. The Change Requests (CRs) opened by the previous Conformance ATS STF were processed together with the CRs generated by the STF451 towards the Maintenance STF. The changes were brought into the current version of the ATS. The result is a new version of a well-documented TTCN-3 reference test specification.

2.2 STF activity and expected output

The STF 451 was tasked with the maintenance and extensions of the existing Implementation Conformance Statement (ICS) and test specifications for the TTCN-3 conformance test suite for the purpose of ensuring that TTCN-3 tools actually comply to ETSI TTCN-3 standards. This task covers:

· Analysis of changes in the core language between 4.4.1 and 4.3.1

· Updating the ICS, Test Suite Structure and Test Purposes (TSS&TP) and Abstract Test Suite (ATS) and IXIT, including test validation on different tools

· Extension of ICS, TSS&TP and ATS&IXIT, including test validation on different tools

· Minimal coverage of the TTCN-3 Core Standard of 70%
The following deliverables have been expected and produced as output of STF451:

TTCN-3 Conformance Test Suite
RTS/MTS-102950-1ed131 T3Conf (TS 102 950-1)
Part 1 : Implementation Conformance Statement

RTS/MTS-102950-2ed131 T3Conf (TS 102 950-2)
Part 2: Test Suite Structure & Test Purposes

RTS/MTS-102950-3ed131 T3Conf (TS 102 950-3)
Part 3: Abstract Test Suite & IXIT

Additionally to the required deliverables, STF433 defined a process and integrated a requirements analysis tool, without breaking the existing TTCN-3 code. This voluntary work was even tough was applied partially on the newly created tests, brought us a possibility to easily track the requirements coverage. The information would make it easier to identify related or even identical tests created for two different parts of the standard. A work description and the results of this integration will be presented in an additional document. However we would recommend that this should be an integrated part of the STF work.

The STF451 work status was presented in the 58th MTS meeting (21-22 January, 2013).
The STF451 work status was presented in the 59th MTS meeting (14-15 May, 2013).
The STF451 work status and report will be presented in the 60th MTS meeting (1-2 Oct, 2013).
2.3 Relation with the reference TB and with other bodies, inside and outside ETSI

The STF451 was under the control and responsibility of the MTS. Except with MTS, connections to Maintenance STF have been established. Clarifications were done via Mantis in form of CRs.
Through the STF451 mailing list, all interested parties were informed about new milestones and drafts, which have been made available shortly before the MTS#58 meeting. During the development phase, especially Elvior and Testing Technologies provided a lot of voluntary help and validation support. At all times, STF451 tried to communicate transparently with all interested parties about the status, the work progress, and the remaining work.
3 Overview of the organization of the activity

3.1 Team composition and experts’ qualification 

STF451 consisted of three members chosen due their knowledge and required skills:

· Bogdan Stanca-Kaposta, Testing Technologies, TTCN-3 tool developer (TTworkbench)
· Andras Kovacs, Broadbit, TTCN-3 expert and tool developer (BTT)

As ISPRAS cancelled their participation in this STF, Nikolay Pakulin (ISPRAS), TTCN-3 researcher and tool developer (Requality)

ISPRAS effort was assigned to Broadbit without change of total work amount.

3.2 STF teamwork, distribution of tasks, working methods

We split the work in sessions of 5 days. The first two, end of October and beginning of November, at the beginning of the project, one in December 2012, one in the middle of January 2013 and the last one in may. The rest of the time we synchronized ad-hoc local and remote meetings as the issues appeared. At the end of each session we planned a verification session for the new tests.

The working items were distributed according to the expertise and experience as following:

· Bogdan Stanca-Kaposta

· Highlighted the changes between the 4.4.1 and 4.3.1 TTCN-3 Core Language Standard

· Preparatory work, obtained clarifications for the reports and organized remote access to the needed ETSI infrastructure.

· Coordination, documentation, test development, validation, and fixing of issues.
· Test development; validation of reports from Elvior and Testing Technologies.
· Creation and packaging of deliverables

· Creation of the STF reports

· Andras Kovacs

· Verified the status of the existing CRs from previous STF and adapted the tests accordantly.

· Tool development for documentation purposes and TestCast conformance testing
· Test development; validation of reports from Elvior and Testing Technologies.
We both worked together at the presentations for the MTS #58, #59 and #60 Meeting.
The work climate in STF451 was very friendly, uncomplicated, and productive.

3.3 Liaison with the reference TB and/or the Steering Group 

Communication with MTS and the STF451 interest mailing list took place as discussions came up. All feedback was very welcome to STF451 and has influenced how the STF451 performed its work.

As ISPRAS cancelled the participation of Nikolay Pakulin in this STF, we contacted immediately Stephan Schultz (as TB responsible), Alberto Berrini and Elodie Rouveroux (as STF assistant). We could resolve the issue in a couple of days.
3.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

Andras Kovacs presented the preliminary results at the 58th MTS meeting (21-22 January, 2013)..

Bogdan Stanca-Kaposta presented the updated results at the 59th MTS meeting (14-15 May, 2013).

Dirk Tepelmann (as substitute for the STF leader and STF raporteur) will present the final status report at the 60th MTS meeting (1-2 Oct, 2013).
3.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

STF communication took place via the MTS and STF433 interest mailing list. A status presentation was given at MTS#58 in January and the updated results at the MTS#59 in May.

Together with former members of the previous STFs (Benjamin Zeiss now at Telekom and Nikolay Pakulin from ISPRAS), we published a paper describing the testing process. The paper was accepted by the STTT Journal and will be published in one of their next issues. Please find below this papers abstract.

Title: “A Conformance Test Suite for TTCN-3 Tools - Black-Box Functional Testing of TTCN-3 Syntax and Semantics”

Authors: Benjamin Zeiss (T-Systems International GmbH), Andras Kovacs (BroadBit), Nikolay Pakulin (ISPRAS), and Bogdan Stanca-Kaposta (Testing Technologies).

DOI: 10.1007/s10009-013-0285-y, Print ISSN: 1433-2779, Online ISSN: 1433-2787

Link: http://link.springer.com/article/10.1007%2Fs10009-013-0285-y
Abstract

With more than ten years of maturing through industrial use and standardization, the Testing and Test Control Notation (TTCN-3) has become a widely used technology that many businesses depend upon for ensuring their product quality. With the rising number of supporters and tools, the demand for a means to assess the standards compliance of TTCN-3 tools has increased.

In this article, we describe the motivation, approach, methodology, and results of the still ongoing project to develop a standardized conformance test suite for TTCN-3 tools. We discuss the challenges involved in creating such a test suite, the way to deal with imposed resource limitations of the project, and where we think the effort is heading.

4 Final status of the activity

4.1 Overview of the STF work
As stated in Section 12, the draft documents are provided to the MTS for review. As the STF 451 decided to spend another 2 weeks (as voluntary time) for ATS validation, the final documents have minor changes compared to the draft versions.

All objectives of the original ToR have been achieved. The STF has produced the following deliverables that were the expected output:

TTCN-3 Conformance Test Suite

RTS/MTS-102950-1ed131 T3Conf (TS 102 950-1)
Part 1 : Implementation Conformance Statement

RTS/MTS-102950-2ed131 T3Conf (TS 102 950-2)
Part 2: Test Suite Structure & Test Purposes

RTS/MTS-102950-3ed131 T3Conf (TS 102 950-3)
Part 3: Abstract Test Suite & IXIT

For Part 3, there is a zip-file attachment containing the actual ATS. In addition, STF451 developed tooling that would ease the validation and documentation work. In principle, this tooling can be made available for other tool developers to speed-up their own internal conformance testing.
ATS Metrics:
· Total number of conformance tests: 1240 (163 new)
· 30 tests fixed
· Number of positive syntactic conformance tests: 144
· Number of negative syntactic conformance tests: 82
· Number of positive semantic conformance tests: 623
· Number of negative semantic conformance tests: 391
· Total number of clauses (incl. subsections and subsubsections) in the TTCN-3 standard: 343
· Number of clauses (at least partially) covered: ±300 (±100 new)
STF 451 adapted old tests to the new standard, created 163 new tests and validated all reported issues, the tests from the previous STF as also its own tests.
That means that we have covered ±88% of the clauses in the standard at least with some test cases. The coverage does not imply and kind of completeness with respect to the clause. It only states that tests have been written for that clause.

The coverage can be given only by approximation since there are tests that conver multiple sections, e.g. being a basic unit, the Chapter 11 “Declaring Variables” are tested implicitly also by tests from Chapter 16 “Functions, altsteps and testcases” and by tests from Chapter 6 “Types and values”. As we advanced, we marked these chapters and sections (see the NOTES file inside each section).

The previous STF defined a process and integrated a requirements analysis tool, without breaking the existing TTCN-3 code. This work though it was applied partially, brought us a possibility to easily track the requirements coverage. The information would make it easier to identify related or even identical tests created for two different parts of the standard. We would recommend pursuing this direction by the following STFs.
In addition to the reports and discussions that took place in the MTS and STF451 interest mailing list, new CRs were reported 5987, 6421, 6581 to the maintenance STF. All issues were already fixed in the 4.6.1 TTCN-3 core standard edition.

5987: Unclarity of handling nested override directives in section 27
6421: 6.2.13.2: Semantic error in Example 1
6581: It must be clarified whether altsteps can accept timer parameters defined in the control part

All open issue reports in the TTCN-3 reference test suite mantis were addressed and the updated test cases moved from “OnHold” to the ATS. Conformance tests with pending clarifications are excluded from the final deliverable. These pending conformance tests are stored on ETSI’s SVN server, and can be used for future updates of STF’s deliverables in parallel with the corresponding updates of the TTCN-3 core language standard. All CRs reported by the previous STF (that remained open after the STF has finished) have been also verified and the respective tests that were kept back, were reviewed and integrated into the ATS delivery.

The ATS has been validated with two independent tools:

· TTworkbench: compile-time and execution by STF451 and Testing Technologies.
· TestCast: compile-time and execution by STF451 and Elvior.
An overview on how to use the TTCN-3 conformance test suite is presented below.
Unlike ATSs in the usual context, this ATS does _not_ provide any means for test automation, but the TTCN-3 files provide the test inputs for the TTCN-3 tool - in this case the TTCN-3 tool is the IUT. This means that test automation has to be somehow scripted, however, from the provided ATS it should be clear how the output should be interpreted.

1) ATS organization

The ATS is organized according to the clauses of the TTCN-3 standard part 1. There are either positive syntactic tests, negative syntactic tests, positive semantic tests, or negative semantic tests.

Except for the negative syntactic tests, all TTCN-3 files from the other three categories are always syntactically correct. In addition, the positive syntactic tests are designed to be semantically correct as well. The negative semantic tests are designed to violate the semantics only in the one property that is subject of the test - at least to the degree that it is possible. Because all test cases are syntactically correct (except for the negative syntactic tests), the semantic and negative semantic tests are syntactically correct as well.

Every TTCN-3 module corresponds to one TTCN-3 conformance test. Where more than one module is needed, the TTCN-3 file contains multiple modules.

2) Document tags

Every module is annotated with document tags. Of relevance for the test automation tooling is the @verdict tag on top of each module (tag usage adaption in the TTCN-3 maintenance STF is pending). It is composed of three parts: the tag, the conformance verdict, and keywords regarding the expected output.

   @verdict pass accept, ttcn3verdict:pass

Hence the format of this tag is a three column entry with "@verdict", "pass",     "accept, ttcn3verdict:pass, manual:'Freetext validation'".
In order to reach the "pass" verdict, the TTCN-3 tool under test, the IUT, must accept the TTCN-3 module as test input. The result of its execution must be the TTCN-3 verdict pass.
When needed, a manual inspection of the execution results is required. Therefore, if the TTCN-3 verdict is pass after the execution of the module, the IUT passes the conformance test. If the tool output is anything else, or it does not comply with the manual inspection, it fails the conformance test.

The keywords in use to describe the third column, i.e. the expected output by the IUT, are (currently) as follows:

   reject

   accept, noexecution
   accept, ttcn3verdict:none

   accept, ttcn3verdict:pass

   accept, ttcn3verdict:inconc

   accept, ttcn3verdict:fail

   accept, ttcn3verdict:error

   accept, ttcn3verdict:xxx, manual:"Validation inspection, free text" (see Note)

Note: 'xxx' for ttcn3verdict is a placeholder for verdict value.  The actual test cases must have one of the allowed values 'none', 'pass', 'inconc', 'fail', or 'error' in place of 'xxx'.  

   "reject" implies that the TTCN-3 module is either rejected at compile-time or at execution time. 
In the conformance test, we do not differentiate between these two cases as the standard does not    make any statement where semantic checks have to be performed.

   "accept, noexecution" implies that the TTCN-3 module should be accepted by the TTCN-3 tool after    the syntactic check. For passing the conformance test, the module simply has to be accepted and an execution is not necessary.

   "accept, ttcn3vercit:xxx" implies that the TTCN-3 module should be accepted by the TTCN-3 tool  the syntactic check and that an execution should take place. The result of the execution should be a TTCN-3 verdict and the "xxx" denotes what verdict is the exepcted verdict. If the verdict differs from the specified "xxx", the conformance test fails. Otherwise, it passes.

In the usual case, each TTCN-3 file contains only one test case. In these cases the verdict determination is clear. In a few cases, the TTCN-3 file contains more than one test case. In that case, the overall conformance verdict is determined according to the TTCN-3 verdict overwrite rules applied to the results of each test case. Let's say we have two test cases.  The first test case ends with the verdict "fail" and the second one ends with the verdict "pass". Then the overall verdict is "fail".

The manual results inspection is a free text describing how a valid out should look like.  The text is informal since different tools have different logging formats and facilities.  The instruction is surrounded by single or double quotas on a single line:

   @verdict pass, testverdict:pass, manual:'The following elements are logged: charstring "Extra", record { 1, "HELLO"}, integer template "?".  Make sure the elements are logged at setverdict, at MTC end, and at test case end.'

All notations are designed to be easily machine readable. Therefore, the test automation using some sort of scripting will only take a small amount of time.

3) Other prerequisites

In order to test communication and matching behavior, we expect that the test cases are executed using a loopback adapter.
The work of STF451 had a direct influence on the maintenance work of the STF maintaining and extending TTCN-3 (STF433/460). As a result of the test case writing, several clarifications of the standard became necessary. All change requests that have been reported by the previous STF were fixed.

All of these issues have been resolved except for one (CR #5987). Based on the resolution of these CRs, we checked through the on-hold test cases, and added some into the ATS.

It turns out that the work of STF451 is not only valuable with respect to the ATS that is produced, but it can also be considered as an additional review for the actual TTCN-3 standards that are produced. With roughly 150 pages, the test purpose document illustrates the amount of work achieved in the short period of time given.

4.2 Technical risk, difficulties encountered and corrective actions taken

The main risks identified are the actual clause coverage, the target quality of the produced ATS, and the little available time.

Initially also Nikolay Pakulin (ISPRAS) was selected for this STF. He had to cancel his part based on some internal ISPRAS decisions. As we raised this issue shortly after ISPRAS decision to ETSI and TB, we decided that, in order to deliver good test quality, we would keep the ETSI STF contract and redistribute Nikolay’s commitment. Andras Kovacs agreed to cover also Nikolay’s TTCN-3 part.

Since Nikolay applied the requirements tool and was close to it’s developers, we all agreed that the requirements part couldn’t be continued by this STF since time constraints are quite tight. The overhead to learn and apply the tool without the expert would have been substantial, so we decided to focus on the quality of the ATS and drop this approach from the STF 451. Nevertheless we fully support this approach and recommend to be used by the next STF.
The quality of the test suite has being improved since the last STF by the automated validation against two TTCN-3 tools. The internal tools were updated and extended in order to cover the requirements tracking. These internal tools helped a lot the STF433 in focusing on test validation and test creation. The validation challenge was lead by the fact that the negative semantic and syntactic tests have to be validated at least once per hand. This is important since the negative syntactic and especially semantic tests generate a runtime verdict of type error and one has to make sure that there was no error at another place as at the desired one.

The time frame was very compact since the STF’s start date was delayed but most of the STF’s work had to be done before the MTS #58 meeting in January 2013. The STF should start immediately after the new version of the TTCN-3 standard is published and should be spread over at least 4 months. This way we can minimize, the gap between a TTCN-3 standard is published and a conformance test suite is created for it.

Since the usual validation time takes about 50% of the implementation time, we recommend increasing the total amount of time spent for this STF, until the test suite provides a good coverage of the standard.

4.3 Lessons learnt

Interested tool vendors should be asked to make their tools available to the STF members (i.e., time-limited full licenses for STF member laptops) prior to the first session to reduce possible waiting times for the internal validation (as done by Elvior and Testing Technologies for STF451).

Tests should be written using a TTCN-3 tool, so that they can be validated when writing. This cuts the time spend on validation by half

Negative tests (NegSem and NegSyn) are harder to validate since may produce an error at an unexpected place so the final test will report the verdict error and thus the test will then pass. That’s why for the first delivery, all Negative test results have to be checked by hand.
Some test simply cannot be validated automatically. Therefore we introduced a manual validation step to check the output of these tests. Please check the ATS for constructs like the one bellow. The manual results inspection is a free text describing how a valid out should look like.  The text is informal since different tools have different logging formats and facilities.  The instruction is surrounded by single or double quotas on a single line:
   @verdict pass, testverdict:pass, manual:'The following elements are logged: charstring "Extra", record { 1, "HELLO"}, integer template "?".  Make sure the elements are logged at setverdict, at MTC end, and at test case end.'

4.4 Recommendations for future activities in related domains

· Plan carefully the amount of time needed for the tasks. As the test suite is stable the time needed may be lower for follow up STFs, but at the beginning the time frame should be realistic without voluntary effort.

· If the test suite should be well validated, the time allocated for validating and fixing bugs should be at least half of time development time.

· It is critical that the test suite is validated during the development using existing TTCN-3 tools from ETSI premises. This way the validation time is cut by more than 50% since similar tests may have similar issues.

· A measure of standard coverage would be a nice indicator for sections that need more work (even if measuring by test case count they have a high amount of tests)

· It is recommended to establish requirements management process in the lifecycle of TTCN3 standard. Tracking test cases to requirements makes a better coverage than mere links to a section in the TTCN3 standard. Tracking changes in requirements between revisions of the standard might reduce the amount of time spent on re-validating the ATS after new revision is published.
5 ETSI deliverables

The STF451 produced all the expected deliverables:
	Deliverable: RTR/MTS-00132-1ed121-T3Conf_IC (TR 102 950-1)
Current status: Final draft for approval
Working title: TTCN-3 Conformance Test Suite;

Part 1: Implementation Conformance Statement (ICS)
	Achieved date

	Creation of WI by WG/TB
	2012-05-16

	TB adoption of WI
	2012-05-16

	Start of work
	2012-05-16

	Early draft
	2013-02-06

	Stable draft
	2013-05-14

	Final draft for approval
	2013-07-29

	TB approval
	

	Draft receipt by ETSI Secretariat
	

	Publication
	

	Deliverable: RTS/MTS-00132-2ed121-T3Conf_TP (TR 102 950-2) 
Current status: Final draft for approval
Working title: TTCN-3 Conformance Test Suite;

Part 2: Test Suite Structure and Test Purposes (TSS&TP)
	Achieved date

	Creation of WI by WG/TB
	2012-05-16

	TB adoption of WI
	2012-05-16

	Start of work
	2012-05-16

	Early draft
	2013-02-06

	Stable draft
	2013-05-14

	Final draft for approval
	2013-07-29

	TB approval
	

	Draft receipt by ETSI Secretariat
	

	Publication
	

	Deliverable: RTR/MTS-00132-3ed121-T3Conf_AT (TR 102 950-3) 

Current status: Final draft for approval

Working title: TTCN-3 Conformance Test Suite;

Part 3: Abstract Test Suite (ATS) and Implementation eXtra Information for Testing (IXIT) 

Part 3 includes a zip-file attachment with the actual ATS.
	Achieved date

	Creation of WI by WG/TB
	2012-05-16

	TB adoption of WI
	2012-05-16

	Start of work
	2012-05-16

	Early draft
	2013-02-06

	Stable draft
	2013-05-14

	Final draft for approval
	2013-07-29

	TB approval
	

	Draft receipt by ETSI Secretariat
	

	Publication
	


6 Resources allocated and spent

6.1 EC/EFTA contract conditions

6.1.1 Total action cost

Not applicable.

6.1.2 Travels
Not applicable.

6.1.3 Contribution in kind

Not applicable.

6.2 Summary of resources allocated and spent (real cost)

The following tables present the summary of the activities carried out by the STF in the period from 1-Oct-2012 to 31-Jul-2013. Status date:

Table 1: Status of EC/EFTA resources funded and spent

	EC/EFTA contribution (funded)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Total funded
	
	
	
	
	
	
	

	EC/EFTA contribution (spent)

	
	Manpower
	Travel
	Subc.
	Other
	Total

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Total spent
	
	
	
	
	
	
	

	Balance
	
	
	
	
	
	
	


Notes (e.g. provisional figures for some items with the reason)

Table 2: Partner contribution
	ETSI contribution (equivalent amount)

	In-kind
	Days
	Rate
	EUR
	Notes

	Required
	100
	600
	60 000
	

	Achieved
	100
	600
	60000
	

	Delegates participation
	
	
	
	

	Experts’ voluntary work
	32
	0
	0
	Required 32, additional of 20 days time spend on test validation and requirement tool development and integration.

	Eligible IK contribution
	
	
	
	

	% Achieved
	
	
	
	

	Additional voluntary work 
	Days
	Rate
	EUR
	Notes

	Experts
	0
	0
	0
	Other experts, exceeding remunerated contract

	CTI
	
	
	
	

	Total voluntary work
	
	
	
	


Table 3a: Time spent by experts (remunerated)

	Company / ETSI Member
	Expert
	Work days
	Rate
	Cost

(EUR)

	Testing Technologies IST GmbH
	Bogdan Stanca-Kaposta
	36
	600
	21600

	Broadbit
	Andras Kovacs
	64
	600
	38400

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	100
	600
	60000


Table 3b: Time spent by ETSI Secretariat / CTI (remunerated)

	CTI contribution
	Expert
	Work days
	Rate
	Cost

(EUR)

	ETSI
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


Table 4a: Time spent by experts (voluntary)
	Company / ETSI Member
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	Testing Technologies IST GmbH
	Bogdan Stanca-Kaposta
	12
	0
	0

	Broadbit
	Andras Kovacs
	20
	0
	0

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	32
	0
	0


Table 4b: Time spent by ETSI Secretariat / CTI (voluntary)

	CTI contribution
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


Table 5: Travels
	Expert
	Event
	Place
	Date

from
	Dur. days
	Cost

(EUR)
	Notes

	Dirk Tepelmann as substitute
	MTS 60
	Sofia Antipolis
	
	
	?
	Possible ?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Table 6: Subcontracts
	Subject
	Subcontractor
	Date

from
	Date

to
	Cost

(EUR)
	Notes

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Total
	
	
	
	
	


Table 7: In-kind contribution

	Type
	Start date
	Event description
	Num part
	Total days
	Equiv. amount

(EUR)
	Notes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total
	
	
	
	
	
	


7 In-kind contribution

7.1 In-kind contribution objectives achieved

Not applicable.

7.2 In-kind contribution objectives not achieved

Not applicable.

8 Performance indicators

8.1 Performance indicators required in the EC/EFTA contract

Report here the EC/EFTA requirements as they result from the ToR, and the objectives actually achieved e.g.:
Effectiveness:

Not applicable.

Stakeholder engagement, including dissemination of results:

Not applicable.

Impact:

Not applicable.

8.2 Performance Indicators objectives not achieved

Not applicable as all objectives have been achieved.

