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JCA-CIT LS 003 to the TSAG meeting of 8-11 February 2011 proposed that text in the form of a new clause be included in all Recommendations to state how specific Recommendations provide for Conformance and Interoperability Testing (CIT) needs. TSAG responded in its meeting report requesting that initial text for such a clause be provided before TSAG decides on the proposal. Paragraph 8.5.2 of the TSAG report is reproduced here.

8.5.2   TSB presented TD179 “Proposal for consideration of conformance and interoperability testing in ITU-T Recommendations” by the JCA-CIT Convener. TSAG requested the JCA-CIT to provide specific text for a new clause to all ITU-T Recommendations to address the needs of conformance and interoperability testing which should be submitted for the next TSAG meeting before TSAG decides on that proposal.”
At its meeting on 14 April 2011, JCA-CIT agreed to prepare text for such a clause with the help of the Study Groups. The meeting decided to send this text to the Study Groups for further development and approval and to comment back to JCA-CIT. Once finalized by the JCA-CIT, the text will be sent to TSAG for final approval and a proposal for all SGs to include the text as a clause in all Recommendations that have, as determined by the SG according to certain criteria developed by the concerned SG in line with the guide, CIT implications.

JCA-CIT developed two draft documents for the Study Groups to review and develop further in collaboration with JCA-CIT: 1) Conformance and Interoperability Testing Needs - proposed to be included in Recommendations, as determined by the responsible SG according to certain criteria; 2) Conformance and Interoperability Testing Guide and Checklist - to be used only as a CIT reference by Rapporteurs and Editors to ensure consistency of terms and definitions among Recommendations. These documents are attached as Annex 1 and Annex 2 respectively.

JCA-CIT offers to work with the Study Groups and submit the final result to the next TSAG meeting, scheduled for January 2012, for its consideration and decision.

Annex 1

Conformance and Interoperability Testing Needs

1. Introduction
This Recommendation takes into account the needs of Conformance and Interoperability Testing (CIT). In considering the CIT needs, the Conformance and Interoperability Testing Guide, as well as related testing methodology Recommendations were consulted. CIT material, specific to this Recommendation is provided under the headings below.
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Conformance and Interoperability Testing Guide and Checklist
1 Introduction

The mission of ITU is to enable the growth and sustained development of telecommunications and information networks, and to facilitate universal access so that people everywhere can participate in, and benefit from, the emerging information society and global economy. The interoperability of services, networks and systems is central to this mission, and so it is important that the ITU-T develops Recommendations that facilitate interoperability; and creates sets of conformance testable parameters useful to increase the probability of interoperability.
ITU-T standardization activities have been addressed to specific physical demarcation points, and for which the testable set of protocols and functions are specified and accepted subjects for standardization. Today also the interoperability of services and applications should be taken into account.
Thus, the aspects of conformance/interoperability have been related to the interface between the terminal equipment and the network for a particular service, and between peering network operators for a particular service.

In today's complex environment of virtualization and cloud computing, there are many possible interfaces between boxes "internal" to the "cloud" due to the mixing and matching of numerous network elements for which no physical demarcation points are standardized,  nor is there a prescribed protocol stack or functional requirements for/between elements within the cloud.

Typically, in cloud environment, the scope of "interoperability" or "conformance" would be related to terminal-to-cloud interfaces, and cloud-to-cloud interfaces, but, not within the cloud itself. The same applies to virtualization, which is another key enabler for cloud and other NGN-based services (including IPTV for example).
2 Overview of this document

This document specifies the framework for developers of specific ITU Recommendations to develop and provide conformance and interoperability information relevant to that Recommendation. The document includes a Checklist to be completed by the Recommendation developer. It addresses the following:

a. Relevance

b. Base Recommendations

c. Conformance requirements in base specifications

d. Interoperability requirements in base specifications

e. Multi-specification dependencies

f. Requirements clause for conformance

g. Requirements clause for interoperability

h. Implementation Conformance Statement (ICS)

i. Interoperable Feature Statement (IFS)

j. Test Suite Structure and Test Purposes for conformance testing (Conformance TSS&TP)

k. Test Suite Structure and Test Purposes for interoperability testing (Interoperability TSS&TP)

l. Conformance Abstract Test Suite (ATS)

m. Interoperability Test Specification (ITS)

n. Interoperability Test Case Description

o. Conformance Implementation Extra Information for Testing

p. Interoperability Implementation Extra Information for Testing

q. Qualified Equipment (QE) for interoperability testing

r. Test results and test reports

The body of this document provides a brief explanation of the items needed to support CIT. It is followed by a Checklist in the ATTACHMENT which provides a self-check for the Recommendation developer regarding CIT needs. When filled out, the Checklist provides a means of locating Recommendation series parts that support testing.
3 Definitions

For the purpose of this document, the definitions given in the X.290 series Recommendations and its Supplements apply. 

4 Abbreviations

The following abbreviations may appear in the body of the text without the expanded form:

ATS

Abstract Test Suite (for conformance testing)

CIT

Conformance and Interoperability Testing

ETSI

European Telecommunications Standards Institute

ICS

Implementation Conformance Statement

IFS

Interoperability Feature Statement

TP

Test Purposes

TSS

Test Suite (or Specification) Structure

ISO

International Organization for Standardization
TTCN

Test and Test Control Notation

ITS

Interoperability Test Specification

NGN

Next Generation Network

TPLan
Test Purposes Language

5 Conformance
5.1 Relevance
The Recommendation developer must state in this section if the Recommendation contains conformance requirements to which implementations must conform.

To achieve conformance, the Recommendation must address:

1. what is to be tested

2. how it is to be tested
5.2 Base Recommendation

A base Recommendation is a specification which specifies a protocol, syntax, encoding/decoding rules and related information. 

The Recommendation developer must state in this section if this is a base Recommendation. 

5.3 Multi-specification dependencies for conformance

Multi-specification dependencies may be specified by each base specification requiring the provision of features in one or more base specification. A complete set of dependencies must be listed in detail with the relevant parameters.

5.4 Requirements clause for conformance

Conformance requirements given throughout the base Recommendation must be extracted and summarized in a separate conformance requirements clause in the form of concise and unambiguous statements with references to Recommendation sections where they are defined in full detail. This clause will be used in conjunction with the ICS Proforma by the test suite specifier to develop the test cases to test implementations of this Recommendation for conformance to each of the stated requirements.

The Recommendation developer will state if the conformance requirements clause was developed and where in the Recommendation the conformance requirements clause is located.

5.5 Implementation Conformance Statement (ICS) Proforma

Each supplier of an implementation of a given Recommendation must state which parts of the Recommendation were implemented and which were not. For this purpose, each Recommendation developer must include an Implementation Conformance Statement (ICS) Proforma which when the implementation supplier fills out becomes the ICS for that implementation.

Recommendation developer must develop an ICS Proforma and state in this section where the ICS Proforma can be found.

5.6 Test Suite Structure and Test Purposes

Recommendation developer must develop an additional Recommendation entitled, Test Suite Structure and Test Purposes (TSS&TP) for conformance testing. This Recommendation is developed before the Abstract Test Suite (ATS) is produced. TSS&TP is used to develop the ATS.

In order to ensure that the resulting ATS provides adequate coverage of the relevant conformance requirements, the test suite specifier is advised to design the test suite structure in terms of nested groups of test cases according to a logical order by test function.

Recommendation developer must state in this section where TSS&TP for this Recommendation is located.

5.7 Abstract Test Suite for conformance testing

An Abstract Test Suite (ATS) is composed of Abstract Test Cases which specify the detailed action needed to be completed to achieve the test purpose of that test case. The term “Abstract” indicates that the test suite or test cases do not include parameters not specified by the Recommendation but may be implementation or test system specific, but, given in the Implementation Extra Information for Testing.

Recommendation developer must state in this section if the ATS for the recommendation has been developed and where it is located.

5.8 Conformance Implementation Extra Information for Testing Proforma

Implementation eXtra Information for Testing (IXIT) Proforma is provided by the Recommendation developer for the implementer and the test laboratory to state the extra information not required in the Recommendation but needed to permit testing.

Recommendation developer must state in this section if the IXIT for the recommendation has been developed and where it is located.

5.9 Test reports

A test laboratory in collaboration with the implementation supplier will agree on the arrangements for testing. They will make use of the ICS, IXIT and the ATS to carry our testing. The test laboratory will produce a test report based on Pass, Fail or Inconclusive verdicts for each test case, but, will not make any overall statement as to whether or not the implementation conforms to the Recommendation. This task is reserved for the certification agent or agency.

This item may simply be a reference to the appropriate testing methodology document, such as Recommendation X.294.
6 Interoperability
6.1 Relevance

Interoperability testing is done after conformance testing. It checks if two conforming implementations are capable of communicating by exchanging useful data at the functional level.

The Recommendation developer must state in this section if the Recommendation contains interoperability requirements that implementations must meet.

To achieve interoperability, the Recommendation must state:

3. what is to be tested

4. how it is to be tested

6.2 Base Recommendation

A base specification is a Recommendation which specifies a protocol, syntax, encoding rules or information objects.

Recommendation developer must state in this section if this is a base Recommendation.
6.3 Interoperability multi-specification dependencies

Multi-specification dependencies may be specified by each base specification requiring the provision of features in one or more base specification. A complete set of dependencies must be listed in detail with the relevant parameters.

6.4 Requirements clause for interoperability

Interoperability requirements given throughout the base Recommendation must be extracted and summarized in a separate interoperability requirements clause in the form of concise and unambiguous statements with references to Recommendation sections where they are defined in detail. This clause will be used in conjunction with the IFS Proforma by the test suite specifier to develop the interoperability test cases to test implementations of this Recommendation for interoperability according to each requirement.

The Recommendation developer will state in this section if the interoperability requirements clause was developed and where in the Recommendation the interoperability requirements clause is located.

6.5 Interoperable Feature Statement (IFS)

Each supplier of an implementation of a given Recommendation must state which features to be tested for interoperability specified in the Recommendation were implemented and which were not. For this purpose, each Recommendation developer must include an Interoperable Feature Statement (IFS) Proforma which when the implementation supplier fills out becomes the IFS for that implementation.

An IFS identifies

1. Functions that EUT must support

2. Functions that are optional

3. Functions that are conditional

The IFS helps provide structure to the test specification and can be used in a similar way to the PICS Proforma used in conformance testing as a means for the manufacturer to declare which functions are supported by the implementation.

The Recommendation developer must state in this section if an IFS Proforma for the Recommendation was develop and state where the IFS Proforma can be found.

6.6 Qualified Equipment (QE) for interoperability testing

Interoperability testing is normally done on one pair of implementations at a time. For N implementations, this leads to N(N-1)/2 pair combinations. To reduce the number of combinations, each implementation is tested against a Qualified Equipment (QE) in a similar way as each implementation is tested against one conformance test suite. Considerable confidence must be developed for the QE and the conformance test suite through validation and by means of inter-laboratory comparisons in order to produce widely recognized test results.

The developer of the Recommendation must state in this section what QE is available for interoperability testing of implementations of this Recommendation.
6.7 Interoperability Test Specification Structure and Test Purposes

Recommendation developer must develop an additional Recommendation entitled, Test Specification Structure and Test Purposes (TSS&TP). This Recommendation is developed before the Interoperability Test Suite (ITS) is produced. TSS&TP is used to develop the ITS.

6.7.1 Interoperability Test Specification Structure

TSS organizes the ITS to ensure adequate coverage of the relevant interoperability requirements. The test specification developer is advised to design the test specification structure in terms of nested groups of test cases according to a logical order by test function. The test specification is organized according to:

1. Abstract Test Architecture

2. Functionality

3. Behaviour

a. Normal

b. Exceptional

4. Test coverage

a. The range of tests to be included in each test case group

The Recommendation developer must state in this section where TSS&TP for this Recommendation is located.

6.7.2 Interoperability test purposes

For each test case, the test purpose describes what is to be tested. Test purposes are expressed in one of the following forms:

1. plain text

2. tabular

3. Message Sequence Charts

4. machine understandable language for syntax checking

The test purpose clearly identifies test preconditions, test actions and verdict criteria.

6.8 Interoperability test specification

An interoperability test specification is a set of interoperability test cases that state precisely how to test a single Equipment Under Test (EUT), not tested previously, against one or more Qualified Equipment (QE) that have been successfully tested and validated. EUT and QE can be hardware, software or a combination of both controlled by a human operator or a machine to synchronize and control testing.

The ITS developer makes use of the following:

1. Abstract test architecture

2. Interoperable Feature Statement (IFS)

3. Test Suite Structure (TSS)

4. Test Suite Purposes (TP)

5. Test Cases (TC)

6. Validation of Test Cases

ITS Recommendation developer must state in this section if the ITS for the Recommendation has been developed and where it is located.

6.8.1 Interoperability test case specification

Each test case must include:

1. test preconditions

a. configuration

b. initial status

2. Test steps

a. Detailed instructions to the test driver

i. Clear

ii. Precise

iii. No unnecessary restrictions

3. Verdicts

a. “Pass” means EUT passes this test case

b. “Fail” may mean QE, Means of communication failure and requires investigation

The test cases can be in the form of tabulated free text or in a programming language such as TTCN-3 or MSC.

6.9 Interoperability Implementation Extra Information for Testing Proforma

In order to carry out physical testing in a laboratory, additional, non-standardized information is required. Implementation eXtra Information for Testing (IXIT) Proforma is provided by the Recommendation developer for this purpose. A test laboratory in collaboration with the implementation supplier will agree on the arrangements for testing. They will make use of the ICS, IXIT and the ITS to carry our testing.

Recommendation developer must state in this section if the IXIT for the recommendation has been developed and where it is located.

6.10 Test reports

The test laboratory will produce a test report based on Pass, Fail or Inconclusive verdicts for each test case, but, will not make any overall statement as to whether or not the implementation conforms to the Recommendation. This task is reserved for the certification agent or agency.

This item may simply be a reference to the appropriate testing methodology document, such as Recommendation X.294.
7 CIT Checklist

The format for stating CIT information is given in the ATTACHMENT.  
8 References

The documents listed in this section are relevant to CIT methodology and can be found under the following URLs:

To Be Provided

9 Checklist

A checklist for Recommendation writers is given in the ATTACHMENT.

ATTACHMENT
(to Annex 2)

Conformance and Interoperability Testing (CIT) Checklist

for Recommendation Developers

	Recommendation ID

Name:

Location:

	Item No.
	Does the Recommendation:
	Yes, No,    N/A
	Document Name
	Location

(URL)

	1
	specify architectural implementation choices?
	
	
	

	2
	specify if the implementation is to be part of a single system, such as NGN?
	
	
	

	3
	specify if the implementation is to be part of Network-Network Interface (NNI)?
	
	
	

	4
	specify if the implementation is to be part of User-Network Interface (UNI)?
	
	
	

	5
	state if the implementation is intended to operate in a particular division within an operator’s network?
	
	
	

	6
	allow aspects of network element management that need to be resolved to achieve multi-vendor mix of network components?
	
	
	

	7
	allow operators and application service providers to download their software onto the user devices?
	
	
	

	8
	allow streamed video to utilize a variety of "hidden" codecs when implementing this Recommendation?
	
	
	

	9
	Does the Recommendation allow plug-ins to be downloaded to be used with this implementation?
	
	
	

	10
	allow application providers to make changes to the user system based on this Recommendation?
	
	
	

	11
	allow hidden proprietary actions with respect to the implementation of this Recommendation?
	
	
	

	12
	require a full report regarding any relevant factors to achieve implementation conformance and interoperability?
	
	
	

	13
	define the essential elements for end-to-end communication?
	
	
	

	14
	include the Requirements Clause for conformance?
	
	
	

	15
	include the Implementation Conformance Statement Proforma?
	
	
	

	16
	include Test Suite Structure and Test purposes?
	
	
	

	17
	include the Abstract Test Suite?
	
	
	

	18
	include Implementation Extra Information for Testing Proforma?
	
	
	

	19
	include Guidance for writing test reports?
	
	
	

	20
	identify Multi-specification dependencies for interoperability?
	
	
	

	21
	include the Requirements Clause for interoperability?
	
	
	

	22
	include the Interoperable Feature Statement?
	
	
	

	23
	provide Qualified Equipment guidance
	
	
	

	24
	include Interoperability Test Specification Structure?
	
	
	

	25
	include interoperability Test Purposes?
	
	
	

	26
	include Interoperability Test Specification?
	
	
	

	27
	include Interoperability Extra Information for Testing Proforma?
	
	
	

	28
	provide Guidance for writing Conformance test reports?
	
	
	

	29
	provide Guidance for writing Interoperability test reports?
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