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Foreword

ISO (the Internptional Organization for Standardization) and IEC (the Inter-
national Electrotfchnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
development of [nternational Standards through technical committees established
by the respectiv¢ organization to deal with particular fields of technical activity.
ISO and IEC tedhnical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison/with
ISO and IEC, algo take part in the work.

In the field of |nformation technology, ISO and IEC have established a joint
technical commiftee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint technical cgmmittee are circulated to national bodies for.voting. Publication
as an Internatiopal Standard requires approval by at least<25 % of the national
bodies casting a vote.

International Sfandard ISO/IEC 9646-1 was prepared by Joint Technical
Committee ISOYIEC JTC 1, Information technology, Subcommittee 21, Open
Systems Intercornection, data management Gnd open distributed processing.

This second edifion cancels and replages the first edition (ISO/IEC 9646-1:1991)
which has been fechnically revised. It also consolidates Technical Corrigendum 1.

ISO/IEC 9646 cbnsists of the<following parts, under the general title Information
technology — Open Systems_ Interconnection — Conformance testing methodol-
ogy and framewprk:

— Part 1: Geperdl.concepts

— Part 2: Abstract Test Suite specijication
— Part 3: The Tree and Tabular Combined Notation
— Part 4: Test realization

— Part 5: Requirements on test laboratories and clients for the conformance
assessment process

— Part 6: Protocol profile test specification

— Part 7: Implementation conformance statements

Annexes A and B of this part of ISO/IEC 9646 are for information only.

v
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Introduction

The objective of OSI will not be completely achieved until systems
determine whether they conform to the relevant protocol and profile
The relevant ones can be OSI InternationalStandards, ITU-T Recor
International Standardized Profiles.

Standardized Abstract Test Suites should be developed for eac
Standard or ITU-T Recommendation which specifies an OSI protd
suppliers or implementors /in -self-testing, by users of OSI

ISO/IEC 9646-1:1994(E)

can be tested to
specifications.
hmendations or

h International
)col, for use by
products, by

telecommunications administrations and recognized private operating agencies, or

by other third party testing organizations. Standardized Profile Tes
should be developed for'each OSI profile defined in an Internation
Profile, or in an International Standard or ITU-T Recommendation,
to combine and¢select from these Abstract Test Suites for the pu
conformance of Systems to that profile. This should lead to compar
acceptance’0f test results produced by different test laboratorie}
minimize the need for repeated conformance testing of the same sy

The standardization of test suites requires international definition an
a_common testing methodology, together with appropriate testin
procedures. It is the purpose of ISO/IEC 9646 to define the methodo
a framework for specifying conformance test suites, and to define th)
be followed during testing.

Conformance testing involves testing both the capabilities and b
implementation, and checking what is observed against thd
requirements in the relevant International Standards or ITU-T Req
and if appropriate in the related International Standardized Profi
what the implementor states the implementation capabilities are.

Specifications
1l Standardized
to specify how

se of testing
bility and wide
s, and thereby
stem.

( acceptance of
b methods and
ogy, to provide
e procedures to

chaviour of an

conformance
ommendations
es and against

Conformance testing does not include assessment of the perfor

mance nor the

robustness or reliability of an implementation. It cannot give judgements on the
physical realization of the Abstract Service Primitives, how a system is
implemented, how it provides any requested service, nor the environment of the
protocol implementation. It cannot, except in an indirect way, prove anything about
the logical design of the protocol itself.

The purpose of conformance testing is to increase the probability that different OSI
implementations are able to interwork. However it should be borne in mind that the
complexity of most protocols makes exhaustive testing impractical on both
technical and economic grounds. Also, testing cannot guarantee conformance to a
specification since it detects errors rather than their absence. Thus conformance to
a test suite alone cannot guarantee interworking. What it does do is give confidence
that an implementation has the required capabilities and that its behaviour conforms
consistently in representative instances of communication.
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It should be noted that the OSI basic reference model (ISO 7498: 1984 or CCITT
X.200 (1984)) states (in 4.3):

“Only the external behaviour of Open Systems is relained as the
standard of behaviour of real Open Systems”

This means that although aspects of both internal and external behaviour are
described in OSI International Standards and ITU-T Recommendations, it is only
the requirements on external behaviour that have to be met by real open systems.
Although some of the methods defined in ISO/IEC 9646-2 do impose certain
limitations on the implementor, for example that there be some means of realizing
control and observation at one or more Service Access Points, it should be noted that

other methods deflined herein do not impose such limitations.

However, in the chse of partial OSI end-systems which provide OSI protocols up to
a specific layer boundary, it is desirable to test not only the external behaviour of the
implemented protpcol entities, but also the ability of those entities to support correct
external behaviouy in higher layers.

Detailed investigdtion of relative benefits, efficiency and limitations of all methods
is addressed in [various parts of ISO/IEC 9646. However, any organization
contemplating thel use of test methods defined in ISO/IEC 9646-2 in a context such
as certification shiould carefully consider the limitations on their applicability and
the benefits of eag¢h.

as far as ISO/IEC and ITU-T are concerned. Requirements for
ement and other external contracts are not a matter for

Testing is volun
testing in procu
standardization.
This part of ISO/[EC 9646 is also to be published by ITU-T as Recommendation
X.290 but not as identical text.

vi
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Information technology — Open Systems Interconnection -
Conformance testing methodology and framework — Part 1:
General concepts

1 Scope

1.1 ISO/IE(
products to
a) the spgcification of an OSI protocol;
b) the sp¢cification of a transfer syntax used in combination with a specific OSI protocol;

¢) the spgcification of an OSI protocol profile, including the testing of conformance.to-any specified information objects used
in combination with one or more of the protocols, as specified in the profile;

d) the sp¢cifications of a combination of OSI protocols, possibly used in combihation with a specified trans fer syntax and/or
one or mgre specified information objects.

The OSI $pecification to which conformance is tested may be contained in an International Standard, an ITU-T
Recommen(lation, or an International Standardized Profile.

1.2 ISO/IEC 9646 is in principle, applicable to conformance testing for Integrated Services Digital Network (ISDN).

9646 is a multi-part International Standard which specifies a general methodology for testing the conformance of
DSI specifications which the products are claimed to implement. The methodology appli€s to testing conformance to

1.3 ISO/IEC 9646 is applicable to conformance testing for,those implementations of a protocol or set of protqcols that require
communication between two or more real open systems 10 achieve their purpose (e.g. Message Handling Bervice (MHS)),
Directory Services, ISDN, Transaction Processing, Routeing, and Systems Management).

1.4 ISO/IE( 9646 is applicable to the different phases of the conformance testing process, these phases being characterized by

three major{activities. These activities are:
a) the specification of Abstract Test Suites (ATSs) for particular OSI protocols and Profile Test Specificgtions (PTSs) for

ay OSI profiles;

ization of a Means of Testing (MOT) able to run an executable form of an Abstract Test Suite;

formance assessmént'process carried out by a test laboratory for a specific client on the basis of ar} Implementation

hnce Statement(ICS), culminating in the production of a System Conformance Test Report (SCTR) and one or more
onformance Test Reports (PCTR), one for each ATS used; the results are given in terms of the felevant protocol

This part is|applicable to all three activities, providing tutorial introductory material, together with definitions ¢f common terms
and concep
NOTE - ISONEC9646-2deats wi ETCOUITEIIEITtS aId guida 2 dependent-of-testrotation. ISO/IEC 9646-
3 defines the recommended test notation. ISO/IEC 9646-4 deals with requirements and guidance for realization of the means of testing. ISO/
IEC 9646-5 deals with requirements and guidance for test laboratories and their clients for the conformance assessment process. ISO/IEC 9646-
6 deals with the requirements and guidance for PTSs based upon ATSs for each of the protocols involved. ISO/IEC 9646-7 deals with the
requirements and guidance for ICSs, System Conformance Statements (SCSs), their proformas and Requirements Lists (RLs).

1.5 ISO/IEC 9646 specifies the requirements for and gives guidance on the procedures to be followed in OSI conformance
testing.

1.6 ISO/IEC 9646 includes only such information as is necessary to meet the following objectives:

a) to achieve an adequate level of confidence in the tests as a guide to conformance;

b) to achieve comparability between the results of the corresponding tests on a particular OSI implementation applied in
different places at different times;

¢) to facilitate communication between the parties responsible for the activities described in 1.4 above.
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1.7 This part of ISO/IEC 9646 includes tutorial introductory material which provides
a) an exposition of the meaning of conformance in the context of OSI;
b) a description of the major categories of conformance tests;
¢) an introduction to the conformance assessment process;
d) an introduction to the Abstract Test Methods and their applicability;
e) an introduction to the concepts of test suite design.

© ISO/IEC

In addition, this part describes the relationship between the other parts of ISO/IEC 9646 and the activities involved in

conformance testing, and introduces the concept of compliance with respect to the other parts of ISO/IEC 9646.

1.8 The followihg are outside the scope of ISO/TEC 9646:
a) certificatign, an administrative procedure which may follow conformance testing;
b) requirements for procurement and contracts;

¢) testing by means of test methods which are specific to particular applications, protocols or systems;

d) testing by means other than PDU exchange;

NOTE - ISO/IE( 9646 does not apply fully to Physical layer protocols. Nevertheless, many of the concepts apply to all protoc

2 Normatiye references

—

S.

The following standards contain provisions which, through reference in this text, constitute provisions of this part ¢f ISO/IEC
9646. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements basgd on this part of ISO/IEC 9646 are encouraged to investigate-the possibility of applying the most recgnt editions

of the standards|listed below. Members of IEC and ISO maintain registefs of currently valid International Standards.

ISO 7498: 1984, Information processing systems — Open Systems Interconnection — Basic Reference Model.
(See also CCITT Recommendation X.200 (1984))

ISO/TR 8509: 1987, Information processing systems — Open Systems Interconnection — Service conventions.

(See also CCITT Recommendation X.210 (1988))

ISO/IEC 8825:1990, Information technology — Open Systems Interconnection — Specification of Basic Encoding Rules for

Abstract Syntax{Notation One (ASN.1).
(See also CCITT Recommendation X.209 (1988))

ISO/IEC 9646-D: 1994, Information technolagy - Open Systems Interconnection - Conformance lesting methodology and

framework - Payt 2: Abstract Test Suite specification.
(See also ITU-T Recommendation X.291'-V)

ISO/IEC 9646-B: 1992, Information-technology - Open Systems Interconnection - Conformance testing methodology and

framework - Palt 3: The Tree and.Tabular Combined Notation (TTCN).
(See also ITU-T Recommendation X.292 (1993))

ISO/IEC 9646-3 Amd 132/ Information technology - Open Systems Interconnection - Conformance testing methoglology and

framework - Payt 3: The Tree and Tabular Combined Notation - Amendment 1: TTCN extensions.

ISO/IEC 9646-#:1994, Information technology - Open Systems Interconnection - Conformance testing methodology and

framework - Part 4: Test realization.
(See also ITU-T Recommendation X.293 -V)

ISO/IEC 9646-5: 1994, Information technology - Open Systems Interconnection - Conformance testing methodology and

framework - Part 5: Requirements on test laboratories and clients for the conforimance assessment process.

(See also ITU-T Recommendation X.294 -V)

ISO/IEC 9646-6: 1994, Information technology - Open Systems Interconnection - Conformance testing methodology and

framework - Part 6: Protocol profile test specification.
(See also ITU-T Recommendation X.295 -D).

ISO/IEC 9646-7: -V, Information technology - Open Systems Interconnection - Conformance testing methodology and

framework - Part 7: Implementation Conformance Statements.
(See also ITU-T Recommendation X.296-V).

1) To be published.
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ISO/IEC TR 10000-1: 1990, Information technology - Framework and taxonomy of International Standardized Profiles,

Part 1 - Framework.

3 Definitions

3.1 Reference model definitions

This part of ISO/IEC 9646 is based upon the concepts developed in the Basic Reference Model for Open Systems
Interconnection (ISO 7498 | CCITT X.200), and makes use of the following terms defined in that International Standard:

a) (N)-entity

b) (N)-layer

¢) (N)-protocol

d) (N)-protocol-data-unit
e) (N)-rdlay

f) (N)-sgrvice

g) (N)-sgrvice-access-point
h) Applitation layer

i) Applifation-service-element
j) Data Link layer

k) Network layer

1) Physigal layer

m) Preseptation layer

n) real open system

0) real system

p) (N)-s¢rvice data unit

q) Sessipn layer
r) subngtwork
's) transfer syntax
t) Trangport layer

3.2 Ternps defined in other International Standards, ITU-T Recommendations and Technical|Reports
3.2.1 This part of ISO/EEC 9646 uses the following terms defined in the OSI Service Conventions (ISQ/TR 8509

| CCITT X|210):
a) servi¢e-user

b) servi¢e-provider

¢) servide primitive

3.2.2 This part of ISO/IEC 9646 uses the following term defined in the Specification of Basic Encoding Rules for

Abstract Syntax Notation One (ASN.1) (ISO 8825 | CCITT X.209):

- encoding

3.2.3 This part of ISO/IEC 9646 uses the following terms defined in the Framework and Taxonomy of International

Standardized Profiles (ISO/IEC TR 10000-1):
a) International Standardized Profile

b) profile
¢) base standard
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NOTES
1 - In ISO/IEC 9646 the term profile is used to mean *‘ protocol profile’” as defined in 3.3.82 .

2 - In ISO/IEC 9646 the more general term *‘base specification’” is used with similar meaning to base standard but independent of the status
of the specification, as defined in 3.3.10.

3.3 Conformance testing definitions
For the purposes of this part of ISO/IEC 9646 the following definitions apply:

3.3.1 abnormal (test case) termination: The term used to describe the result of execution of an abstract test case when it
has been prematurely terminated by the test system.

3.3.2 abstragq
SErvice-user ang

3.3.3 abstraqt test case: A complete and independent specification of the actions required to achieve a speeific tdst purpose,
defined at the l¢vel of abstraction of a particular Abstract Test Method, starting in a stable testing state and ending in a stable
testing state. THis specification may involve one or more consecutive or concurrent connections.
NOTES

1 The specificqtion should be complete in the sense that it is sufficient to enable a test verdict to/be assigned unambiguopsly to each
potentially obseryable test outcome (i.e. sequence of test events).

between a

catro C . C

a service-provider at an (N)-service boundary, as defined in an OSI service definition.

2 The specificqtion should be independent in the sense that it should be possible to execute the,derived executable test casq in isolation
from other such tgst cases (i.e. the specification should always include the possibility of startingyand finishing in the “idle” statg).

3.3.4 abstra

3.3.5 (abstr
abstraction to
enable abstract

3.3.6 abstra

3.3.7 abstra
information.

t test case error: A test case error resulting from an error in the abstract test case.

t) test method [ATM]: The description of how an IUT.is to be tested, given at an appropridte level of
¢ the description independent of any particular realization/of a Means of Testing, but with enough detail to
est cases to be specified for this test method.

test suite [ATS]: A test suite composed of abstract.test cases.
test suite [ATS] specification: A specification that contains a standardised ATS together With related

testing context: Either a Multi-Party orSingle-Party Testing context.
testing methodology: An approaeh-to describing and categorizing Abstract Test Methods.
3.3.10 base spgcification: A specification of aprotocol, abstract syntax, encoding rules, or information object.

3.3.11 basic interconnection test [BIT]:\A) test of an IUT which has limited scope to determine whether or got there is
sufficient confqrmance to the relevant\protocol(s) for interconnection to be possible, without trying to performh thorough
testing.
3.3.12 behavigur test: A test to.détermine the extent to which one or more dynamic conformance requirements [are met by
the IUT.

3.3.13 capability (of an“implementation): A set of functions in the relevant protocol(s) which is supporfed by the
implementation

3.3.14 capabiljtytest: A test to verify the existence of one or more claimed capabilities of an IUT.

NOTE — Capability testing

o d
not checking those optional ones which are stated

in the ICS as not supported by the IUT.

pported, but

iTTV OlVe NCCK T
3.3.15 client (of a test laboratory): An organization that submits a system or implementation for conformance testing.
3.3.16 common (sub)profile: A profile or specified subset of a profile which is included by reference within one or more

other profiles.

3.3.17 comparability (of results): Characteristic of conformance assessment processes, such that their execution on the same
IUT, in different testing environments, leads to the same overall summary of conformance for the specified IUT.

3.3.18 comprehensive testing service: A service, offered to clicnts by a test laboratory, to perform the conformance
assessment process for one or more OSI protocol(s), with a choice of test methods sufficient to make the service applicable to
all real open systems that claim to implement the specified protocols.

3.3.19 conformance assessment process: The complete process of accomplishing all conformance testing activities
necessary to assess the conformance of an implementation or a system to one or more OSI specifications.
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3.3.20 conformance log: A human-readable record of information produced as a result of a test campaign, which is
sufficient to record the observed test outcomes and verify the assignment of test results (including test verdicts).

3.3.21 conformance resolution test: A non-standardized, possibly system-specific test to fulfil a test purpose for which
a standardized abstract test case is not defined, in order to investigate the behaviour of an OSI protocol implementation
with respect to one or more particular conformance requirements.

3.3.22 (conformance) test suite: A complete set of test cases, possibly combined into nested test groups, that is needed
to perform dynamic conformance testing for one or more OSI protocols.

NOTE - It should cover both capability testing and behaviour testing. It may be qualified by the adjectives: abstract or executable, as
appropriate. Unless stated otherwise, an “abstract test suite” is meant.

3.3.
3.3.24 conjfformance testing specification: One or more specifications that contain a standardized ATS, together with
its related TSS&TP, partial IXIT proforma, and TMP specification, if any.
3.3.25 conjfforming implementation: An IUT which satisfies both static and dynamic conformance regpirements,
consistent With the capabilities stated in the ICS(s).

3.3.26 corjforming system: A real system which satisfies both static and dynamic conformatice requirements|consistent
with the capabilities stated in the ICS(s) referenced by the SCS.

3.3.27 Coprdinated test method: An Abstract Test Method in which the Upper Testéris within the SUT and for which
a standardifed TMP is defined for the TCP, enabling the control and observation to be specified solely in teyms of the
Lower Tesfer activity, including the control and observation of Test Management’PDUs.

3.3.28 Didtributed test method: An Abstract Test Method in which the Upper Tester is within the SUT and there is a
PCO at the|upper service boundary of the IUT.

3.3.29 dypamic conformance requirement: One of the requirements which specifies what observable bghaviour is
permitted by the relevant specification(s) in instances of communication.

3.3.30 empedded testing: Testing specified for a single-protocol within a multi-protocol IUT including the sppcification
of the protpcol activity above the one being tested, but without specifying control or observation at service boundaries
within the multi-protocol IUT.

NOTE - Thik definition assumes that the protocols of the\IUT are ordered in a continuous adjacent user/provider relationship.
3.3.31 exécutable test case: A realization of‘an-abstract test case.

3.3.32 ex¢cutable test case error: A testCase error in the realization of an abstract test case.
3.3.33 exé¢cutable test suite [ETS]: A-test suite composed of executable test cases.

3.3.34 fai] (verdict): A test verdict given when the observed test outcome either demonstrates nonconformance with
respect to (pt least one of) the conformance requirement(s) on which the test purpose of the test case is focused, pr contains
at least ond invalid test event,-with respect to the relevant specification(s).

3.3.35 forleseen test outcome: An observed test outcome identified in the abstract test case.
NOTE - A foreseen test outcome may include an unidentified test event.

3.3.36 (IS (proforma)) item: A row in an ICS (proforma) table.

3.3.37 (1¢S\(proforma)) question: The question to be answered in the intersection of an ICS item and eithey a support
column (i.e. “Is this item supported in the context applying to this table and column?”) or supported values column (i.e.
“What values are supported for this item in the context applying to this table and column?”) in an ICS proforma table.

3.3.38 idle testing state: A stable testing state in which there is no established connection of the relevant protocol(s) and
in which the state of the SUT is independent of any previously executed test cases.

3.3.39 implementation conformance statement [ICS]: A statement made by the supplier of an implementation or
system claimed to conform to a given specification, stating which capabilities have been implemented.The ICS can take
several forms: protocol ICS, profile ICS, profile specific ICS, and information object ICS.

3.3.40 implementation conformance statement [ICS] proforma: A document, in the form of a questionnaire, which
when completed for an implementation or system becomes an ICS.

3.3.41 implementation extra information for testing [IXIT] : A statement made by a supplier or implementor of an
IUT which contains or references all of the information (in addition to that given in the ICS) related to the IUT and its
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testing environment, which will enable the test laboratory to run an appropriate test suite against the IUT. An IXIT can take

several forms: protocol IXIT, profile IXIT, profile specific IXIT, and information object IXIT, TMP implementation statement.

3.3.42 implementation extra information for testing [IXIT] proforma: A document, in the form of a questionnaire, which
when completed for an IUT or SUT becomes an IXIT.

NOTE - A complete IXIT proforma is developed in three stages. Firstly, the test suite specifier produces a “partial IXIT proforma” to
accompany the test specification (ATS, PSTS, or PTS). Secondly, the test realizer augments the partial IXIT proforma to produce an
“augmented partial IXIT proforma” for the Means of Testing. Thirdly, the test laboratory adds its own questions and information to produce
the complete IXIT proforma for a test service. The terms “partial IXIT proforma” and “augmented partial IXIT proforma” are only used
within ISO/IEC 9646 to distinguish the different stages of development.

3.3.43 implementation under test [IUT]: An implementation of one or more OSI protocols in an adjacent user/provider
relationship, bel‘lig that part of a real open system which is fo be studied by testing.

3.3.44 inconcl
can be gl'v'eii

3.3.45 information object implementation conformance statement [information object ICS]: An IGS for an
implementation pr system claimed to conform to a given information object specification.

sive (verdict): A test verdict given when the observed test outcome is such that neither a pass nona fail verdict

3.3.46 information object implementation extra information for testing [information object IXIT]: An IXIT for an
implementation pr system claimed to conform to a given information object specification.

3.3.47 initial tdsting state: The testing state in which a test body starts.
NOTE - This may| be either a stable testing state or a transient state.

une test event: A test event which occurs when not allowed to do'so by the relevant specification(§) to which
ing tested.

3.3.48 inoppo
conformance is

3.3.49 invalid test event: A test event that violates at least one conformance requirement of the relevant specifidation(s) to
which conformahce is being tested.

NOTE - This ten
(HDLC)).

3.3.50 IUT corpponent: That part of an IUT which communicates with a specific Lower Tester.

3.3.51 Local tdst method: An Abstract Test Method in#hich both the Lower and Upper Testers are located within the test
system and therg is a PCO at the upper service boundary of the IUT.

3.3.52 lower t¢ster [LT]: The representation in ISO/IEC 9646 of the means of providing, during test executiop, indirect
control and obsdrvation of the lower service boundary of the IUT via the underlying service-provider.

is not to be confused with the term “invalid event” as défined in ISO 7776 (X.25 level 2, High-level Data Ljink Control

NOTE - The unddrlying service-provider is immediately beneath the (lowest) protocol which is the focus of testing. It may use pne or more
OSI layers, or only the Physical medium.
3.3.53 lower tdster control function[LTCF]: the means of providing the coordination of Lower Testers and the gssignment
of the verdict infthe MPyT context:
3.3.54 means ¢f testing [MOT] (IUTs): The combination of equipment and procedures that can perform the (lerivation,
selection, paramieterization and execution of test cases, in conformance with a reference standardized ATS, and canj produce a
conformance log.
3.3.55 multi-pprty testmg [MPyT] context: A context in which the IUT is tested as a whole, and is required to c01|nmumcate
with multiple otherreatoperrsystenmsconcurrentty:

3.3.56 multi-protocol testing: Testing of more than one protocol within the TUT by means of test cases which have test
purposes which cover conformance requirements that relate to more than one protocol.

3.3.57 multi-specification dependency: A conformance requirement in one specification which specifies a requirement upon
the support of another specification within a conforming system.

3.3.58 (observed) test outcome: The sequence of test events, together with associated data and/or parameter values, which
occurred during test execution of a specific parameterized executable test case.

3.3.59 parameterized abstract test case: An abstract test case in which all relevant parameters have been supplied with
values in accordance with specific ICS(s) and IXIT(s), as appropriate.

3.3.60 parameterized abstract test suite [PATS]: A Selected Abstract Test Suite in which all test cases have been
parameterized in accordance with the appropriate ICS(s) and IXIT(s).
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3.3.61 parameterized executable test case: An executable test case, in which all appropriate parameters have been
supplied with values in accordance with specific ICS(s) and IXIT(s), as appropriate, and corresponding to a parameterized
abstract test case.

3.3.62 parameterized executable test suite [PETS]: A Selected Executable Test Suite, in which all test cases have been
parameterized in accordance with the relevant ICS(s) and IXIT(s), as appropriate, and corresponding to a Parameterized
Abstract Test Suite.

3.3.63 pass (verdict): A test verdict given when the observed test outcome gives evidence of conformance to the

conformance requirement(s) on which the test purpose of the test case is focused, and when no invalid test event has been
detected.

3.3.64 poir ence of test

NOTE - Thelcorresponding ISO/IEC TR 10000-1 term is “ISP Implementation Conformarice Statement” (ISPICS).

3.3.68 prdfile implementation conformance statement [profile ICS] proferma: A profile RL plus the set of ICS
proformas which when completed for a system and taken together with the profile RL become a profile ICS.

3.3.69 prdfile implementation extra information for testing [profile IXIT]: An IXIT related to tpsting for
conformande to a given profile, comprising the profile XRL, plus the base specification IXITs, plus the profife specific
IXIT, if any.

3.3.70 prdfile implementation extra information for testing [profile IXIT] proforma: A profile XRL plug the set of
IXIT profofmas which when completed for an SUT and taken together with the profile XRL become a profile [IXIT.

3.3.71 (prpfile) IXIT requirements list [XRL]: A specification, within a profile test specification, of constrajnts on the
answers allpwed in base specification IXITs that aré-part of a profile IXIT for a system to be tested for confgrmance to
the relevant profile.

3.3.72 (prpfile) requirements list [RLJ::A specification of profile conformance requirements in th¢ form of
modificatidns to the status entries from-the relevant base specification ICS proformas. These requirements specify
additional ¢onstraints on the answers allowed in base specification ICSs that are part of the profile ICS for a system
claimed to fonform to the relevant profile.

3.3.73 prdfile specific implementation conformance statement [profile specific ICS]: An ICS for a systemn claimed
to conform] to a given profilé, answering questions which are profile-specific and additional to those of the base
specificatiqn ICS proformaitems listed in the profile RL.

3.3.74 pr(Lfile specific implementation extra information for testing [profile specific IXIT]: An IXIT related to
testing conformance to a given profile, answering questions related to the IUT and its testing environment, which are
profile-spegific-and additional to those of the base specification IXITs.

3.3.75 prommmmwmmmﬁmmm to extend

and adapt the set of standardised ATSs relevant to the base specifications referenced by a given profile, including test
cases for multi-protocol conformance requirements if necessary, in order to provide a complete set of abstract test cases
for that profile.

3.3.76 profile test specification [PTS]: A PTS-Summary plus the set of documents referenced by it, including the set
of base specification TSS& TP and ATSs plus the PSTS for the given profile.

3.3.77 profile specification: A specification which specifies one or more profiles. A profile specification may be an ISP,
International Standard or a ITU-T Recommendation.

3.3.78 profile test specification summary [PTS -Summary] : A specification which references all the documents
necessary to completely specify conformance testing for a given profile, including a TSS&TP and at least one ATS for
each base specification referenced by the profile, and the PSTS.
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3.3.79 protocol conformance test report [PCTR]: A document produced at the end of a conformance assessment process,
giving the details of the testing carried out using a particular ATS. It lists all of the abstract test cases and identifies those for
which corresponding executable test cases were run, together with the verdicts assigned.

3.3.80 protocol implementation conformance statement [PICS]: An ICS for an implementation or system claimed to
conform to a given protocol specification.

3.3.81 protocol implementation extra information for testing [PIXIT]: An IXIT related to testing for conformance to a
given protocol specification.

3.3.82 (protocol) profile: A profile (as defined by ISO/IEC TR 10000-1) which specifies a selection of options from a set of
related protocols, possibly together with one or more transfer syntaxes and/or information objects.

NOTES

1 Throughout ISO/IEC 9646 “profile” should be taken to mean “protocol profile”. ISO/IEC 9646 in general refers to profile and profile
specifications. Arf ISP is an example of a profile specification specifying one or more profiles.

2 The profile specification may be in an ISP, an International Standard or ITU-T Recommendation.

3.3.83 PSTS test case replacement list: The list of abstract test cases from base specification ATSs to be deselected for a
given profile anf replaced by abstract test cases given in the PSTS.
3.3.84 referenge (standardized) abstract test suite [reference (standardized) ATS]: The standardized ATS fpr which a
Means of Testirlg is realized.
3.3.85 Remotdq test method: An Abstract Test Method in which the control and observation of test events is specified solely
in terms of Lower Tester activity, and in which some requirements for TCP may be implied or informally expressed in the ATS,
but in which nojassumption is made regarding their feasibility or realization.
3.3.86 repeatapility (of results): Characteristic of a test case, such that repeated executions on the same IUT undg¢r the same
conditions lead fo the same test verdict, and by extension a characteristic.of a test suite.
3.3.87 role (oflan implementation in an instance of communication): A major category of operation defined|in base or
profile specificdtion, which can be used to describe an implementation in an instance of communication.

NOTE - Possible|roles are initiator, responder, invoker, performer, manager, agent and the different categories of operation applicable to
multi-party protogols.

3.3.88 selected abstract test suite [SATS]: The subset'of an ATS selected using the ICS(s) and IXIT(s), relevant fo the IUT.

3.3.89 selected executable test suite [SETS]: Thesubset of an ETS selected using the ICS(s) and IXIT(s), releyant to the
IUT.
3.3.90 semantjcally invalid test event: A test event which is neither inopportune nor syntactically invalid, but whi¢h contains
a semantic errof with respect to the relevant protocol specification (e.g. a PDU containing a parameter value ¢utside the
negotiated rang¢ for that parameter).
3.3.91 single-farty testing [SPyT] context: A context in which the IUT is required to communicate with a singl¢ other real
open systerm.

3.3.92 single-grotocol testing: Testing specified for a single protocol within a single-protocol or multi-protocol IUT.

3.3.93 stable testing-State: A testing state which can be maintained, without prescribed Lower Tester behaviour, qufficiently
long to span the|gap between one test case and the next in a test campaign.
3.3.94 standardized-abstracttestsuite {stamdardized A TS AT A TS specified-wittimramr ISOAECor I T5=T published
specification or, in the absence of such a specification, within a publicly available specification which is in the process of being
standardized within ISO/IEC or ITU-T, and which has the highest standardization status available, and which has the status of
at least a Committee Draft or equivalent.

3.3.95 static conformance requirement: One of the requirements that specify the limitations on the combinations of
implemented capabilities permitted in a real open system which is claimed to conform to the relevant specification(s).

3.3.96 static conformance review: A review of the extent to which the static conformance requirements are claimed to be
supported by the SUT, by comparing the answers in the ICS(s) and SCS with the static conformance requirements expressed
in the relevant specification(s).

3.3.97 status (value): An allowed entry in the status column for an item in an ICS proforma table.

3.3.98 (support) answer: An allowed entry in the support or supported values columns for an item in an ICS, in answer to an
ICS question.
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3.3.99 syntactically invalid test event: A test event which is not allowed syntactically by the relevant specification(s)
to which conformance is claimed.

3.3.100 system conformance statement [SCS]: A document summarizing which OSI International Standards, ITU-T
Recommendations or Profiles are implemented and to which ones conformance is claimed.

3.3.101 system conformance statement [SCS] proforma: A document, in the form of a questionnaire, which when
completed for a system becomes an SCS.

3.3.102 system conformance test report [SCTR]: A document produced at the end of the conformance assessment
process, giving an overall summary of the conformance of the implementation or system to the set of base or profile
specifications for which conformance testing was carried out.

3.3.104 tenplate: A part of a proforma which can be used as the basis for developing a complete proforma.
NOTE - Tenplates may be specified for some ICS proformas, some IXIT proformas, PCTR proformas and SCTR proformas.
3.3.105 test| body: The sequences of test events that achieve the test purpose.

3.3.106 test| campaign: The process of executing the Parameterized Executable Test Suite_for a particulaj IUT and
producing the conformance log.

3.3.107 test| case: An abstract or executable test case.

NOTE - In deneral the use of the word “test” in ISO/IEC 9646 will imply its normal English ‘mieaning. Sometimes it may be used as
an abbreviation for abstract test case or executable test case. The context should make th€nieaning clear.

3.3.108 testl case error: The term used to describe the result of execution of‘a test case when an error is dete¢ted in the
test case itsglf.

3.3.109 tes{ coordination procedures [TCP]: The rules for cooperation’among Lower and Upper Testers, andjthe LTCF

3.3.111 tesq group: A named set of related test cases.

3.3.112 tes{ group objective: A prose description of-the common objective which the test purposes within a specific test
group are dpsigned to achieve.

3.3.113 tes{ laboratory: An organization that carries out conformance testing. This can be a third party, a user
organizatio, a telecommunications administration or recognised private operating agency, or an identifiabl¢ part of a
supplier organization.

3.3.114 tes{ management protocol[TMP]: A protocol which is used to realize part or all of the TCP for a paricular test
suite.

3.3.115 tes} management protocol [TMP] implementation statement: A statement made by the clien of a test
laboratory, |stating which-capabilities of a specified TMP have been implemented in the SUT.

3.3.116 (te$t) postamble: The sequences of test events from the end of the test body up to the finishing stable testing
state(s) forthe testiCase.

3.3.117 (test) preamble: The sequences of test events from the starting stable testing state of the test case up t the initial
testing state from which the test body will start.

3.3.118 test purpose: A prose description of a well defined objective of testing, focusing on a single conformance
requirement or a set of related conformance requirements as specified in the appropriate OSI specification (e.g. verifying
the support of a specific value of a specific parameter).

3.3.119 test realization: The process of producing a Means of Testing IUTs.

3.3.120 test realizer: An organization which takes responsibility for providing, in a form independent of the clients of a
test laboratory and their IUTSs, a Means of Testing IUTSs in conformance with an ATS.

3.3.121 testing state: A state encountered during testing, comprising the combination of the states of the SUT, the test
system, the protocols for which control and observation is specified in the ATS, and, if relevant, the state of the underlying
service.

3.3.122 test step: A named subdivision of a test case, constructed from test events and/or other test steps.

3.3.123 test system: The real system which includes the realization of the Lower Tester.
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3.3.124 (test) verdict: A statement of “pass”, “fail” or “inconclusive”, as specified in an abstract test case, concerning
conformance of an IUT with respect to that test case when it is executed.

3.3.125 transient testing state: Any testing state which is not a stable testing state.

NOTE - Transient testing states include those testing states that are in the middle of a logical exchange of PDUs (e.g. to establish a connection
or perform negotiation), particularly when a request PDU has been sent (or received) and the corresponding response PDU has not been
received (or sent).

3.3.126 unforeseen test outcome: An observed test outcome not specified in the abstract test case.

NOTE - An unforeseen test outcome can only lead to a test case error or an abnormal test case termination.

3.3.127 unidentified test event: A test event which is used to provide for receipt of PDUs and/or ASPs without i

them explicitly i the test case.
NOTE - In TTCN| the unidentified test event is the Otherwise statement.

Hentifying

3.3.128 upper taster [UT]: The representation in ISO/IEC 9646 of the means of providing, during testexecution, cpntrol and
observation of t

upper service boundary of the IUT, as defined by the chosen Abstract Test Method:

3.3.129 valid tesk event: A test event which is allowed by the protocol specification, being both syntactically and segnantically
correct, and occyrring when allowed to do so by the protocol specification.

4 Abbrevia
For the purposes

ASN.1:
ASP:
ATM:
ATS:
BIT:
DTE:
ETS:
ICS:
ISDN:
ISP:
IUT:
IXIT:
LT:
LTCEF:
MHS:
MOT:
MPyT:
OSI:
PATS:
PCO:
PCTR:
PDU:
PETS:
PICS:
PIXIT:
PSTS:

10

Lions
of this part of ISO/IEC 9646 the following abbreviations apply.

abstract syntax notation one

abstract service primitive

abstract test method

abstract test suite

basi

C interconnection test

datal terminal equipment

exedutable test suite

imp
inte
inte
imp
imp
low

low:

ementation conformance statement
prated services digital network

national standardized«profile
lementation under-test

ementation extra information for testing
T tester

br testeér.control function

mesFage handling service

means of testing

mul

ti-party testing

open systems interconnection

. parameterized abstract test suite

point of control and observation

protocol conformance test report

prot

ocol data unit

parameterized executable test suite

protocol implementation conformance statement

protocol implementation extra information for testing

profile specific test specification
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PTS: profile test specification
RL: requirements list
SAP: service-access-point

SATS: selected abstract test suite
SCS: system conformance statement
SCTR: system conformance test report
SETS: selected executable test suite
SPyT: single-party testing

SUT: system under test
TCP: test. coordination procedures
TMP: test management protocol

TSS&TP: | test suite structure and test purposes
TTCN: tree and tabular combined notation
UT: upper tester

XRL: IXIT requirements list

eaning of conformance in OSI

uction

In the cont¢xt of OSI, a real system is said to exhibit conformance if it Complies with the requirements of appljcable OSI
specificatiqns in its communication with other real systems.

Applicable| OSI specifications include those that specify protocols or protocol profiles, and those that specify abstract
syntaxes and encoding rules or information objects (in so-far as they are implemented in conjunction with protocols).

Conformarlce to a profile specification should always.imiply conformance to the relevant set of base specifications.

5.2 Confprmance requirements
5.2.1 Copformance requirements can be
a) mandptory requirements: these are'to be observed in all cases;
b) conditional requirements: these are to be observed if the conditions set out in the specification apply;

¢) optiofs: these can be sele¢ted to suit the implementation, provided that any requirements applicable to the option are
observed; more information on options is provided in annex A.

For examplle, ITU-T essential facilities are mandatory requirements; additional facilities can be either congditional or
optional refjuirements:

NOTE - Th ITU-T'tetrms “essential facilities” and “additional facilities” need to be considered in the context of the scope{of the ITU-
T Recommdndation’concerned; for example, in many cases, essential facilities are mandatory for networks but not for Data Terminal
Equipment (DTE). 1

5.2.2 Furthermore, conformance requirements can be stated
a) positively: they state what is required to be done;
b) negatively: they state what is required not to be done.
5.2.3 Finally, conformance requirements fall into two groups:
a) static conformance requirements;
b) dynamic conformance requirements.
These are discussed in 5.3 and 5.4, respectively.

5.3 Static conformance requirements

Static conformance requirements are those that specify the limitations on the combinations of implemented capabilities
permitted in a real system which is claimed to conform to the relevant base or profile specification(s). They define the

11
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allowed minimum capabilities in order to facilitate interworking. They may be specified at a broad level, such as the grouping
of Protocol Data Units (PDUs) into functional units or protocol classes, or at a detailed level, such as a range of values that

have to be supported for specific parameters or timers.
Static conformance requirements can be of two varieties:

a) those which determine the capabilities to be included in the implementation of a particular base specification;

b) those which determine dependencies on the support of other base specifications (e.g. supporting services and protocols).

These are likely to be found in profile specifications and upper layer protocol specifications.

NOTE - For more detail, see ISO/IEC 9646-2 for requirements expressed in conformance clauses, and ISO/IEC 9646-7 for requirements

expressed in ICS proformas.

5.4 Dynamic ¢onformance requirements

nce requirements are all those requirements which specify what observable behaviour is permitfed by the

relevant base or profile specification(s) in instances of communication using a particular protocol. They fomxthe bulk of each
protocol specificption and may also be a major aspect of other base specifications. They define the set of allowable behaviours

of an implemenfation or real system. This set of allowable behaviours implicitly defines the maximum set of ¢

hpabilities

allowed by the r¢levant specification(s), related to the use of the relevant protocol, that a conforniing implementation or real

open system canfhave.

A system exhibjts dynamic conformance in an instance of communication if its behaviour is a member of the|set of all

behaviours pe
specification(s), fn a manner which is consistent with the static conformance requirenents.

itted by the relevant protocol specification(s), and if appropriate \by the other base and/pr profile

Dynamic conforfnance requirements of a protocol specification are those that define the actual protocol: the use and| format of

its PDUS, state transitions, negotiation rules, efc. They are usually structured at¢ording to the major capabilities (e.g.
units) that are th¢ subject of the main static conformance requirements.

5.5 Conformgnce requirements related to transfer syntaxes.

functional

Conformance requirements related to a transfer syntax are to be stated in the conformance requirements of the protocols using

the transfer synt3x.

When a protocdl specification, which defines its PDUsin' compliance with Abstract Syntax Notation One (ASN.1), is

implemented, th¢ PDUs are required to conform to the specified abstract syntax of these PDUs, and to a defined set o
rules, such as onf of those defined in ISO/IEC 8825

Fencoding

NOTE - The appljcation of a set of encoding rules t6;an abstract syntax constitutes a transfer syntax (conformance to encodjng rules is

meaningless withdut a reference to an abstract syntax).

5.6 Implementation Conformanceé Statements (ICSs)
5.6.1 Introdugtion

To evaluate the fonformance ofta particular system, it is necessary to have a statement of the capabilities and optipns which
have been implemented, for/éach specification which is supported, so that the system can be tested for conformarjce against

relevant requirements, aid Jagainst those requirements only. Such a statement is called an Implementation Co
Statement (ICS)

If a set of interrdlafed specifications has been implemented in a system, an ICS is needed for each specification.

hformance

NOTE - See ISO/IEC 9646-7 for full details about the various types of ICS.
5.6.2 Protocol Implementation Conformance Statement (PICS)
An ICS for a single protocol is called a Protocol Implementation Conformance Statement (PICS).

In a PICS there should be a distinction between the following categories of information which it may contain:

a) information related to the mandatory, optional and conditional static conformance requirements of the protocol itself;

b) information related to the mandatory, optional and conditional static conformance requirements for dependencies on

supporting services and protocols.
5.6.3 Profile Implementation Conformance Statement (profile ICS)
An ICS for a profile is called a Profile Implementation Conformance Statement.

A profile ICS consists of the set of PICSs for the protocols within the profile, any ICSs for information objects within the scope
of the profile, the profile specific ICS, if any, plus the profile Requirements List (RL). The profile RL specifies restrictions on

12
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answers in each PICS and information object ICS to meet the requirements of the profiie specification. Th ‘pr
ICS gives any necessary further statement of capabilities and options implemented, related to the proﬁl e but
by any of the other ICSs.

Thus, the profile ICS can be described by the following formula:

Profile ICS = Y(PICS) + [XInformation Object ICS + Profile Specific ICS] + Profile RL (1)
5.6.4
A summary of the set of ICSs for a system is called a System Conformance Statement (SCS), itemizing all specifications
supported by the system for which a distinct ICS is provided. The SCS is also used to provide information on the

e L LY . cmarifinadiaae nn da o tlan cihhinnt AL AnFAseaanan tacts

comlguraomly of the system and to identify which bptblllbduullb arc 10 o€ ui€ suvjeci 01 conformance testing.

In addition, the SCS should identify the transfer syntaxes to which conformance is claimed. Details of transfer syntax
support may be included in the PICS for the relevant protocol.

P 1

NOTE - See ISO/IEC 9646-7 for fuil details about the SCS.

5.7 A conf¢rming system

>

xx 7t o A e anzend AAAI.\ n.‘,l e ava a nanfarmn: votam fd nr

5.7.1 wiel relcrrmg 0 a set ated Protocois ana u nsfer Sy /ntaxes, a ConLornmiig SysiCinis onc wnicCn satis fies both
static and dypamic conformance reqmrements consistent with the capabilities stated in-the’PICS, for each protocol
referenced by|the SCS. The conformance requirements of a protocol may depend on the r€quirements of another protocol.

5.7.2 Whei referring to one or more protocol profiles, a conforming system is one which satisfies both sfatic and
dynamic confiormance requirements of the base specifications referenced by the prefile(s), consistent with the capabilities
stated in the profile ICS, the whole set being referenced by the SCS.

5.8 Interwprking and conformance

5.8.1 The grimary purpose of conformance testing is to increase the probability that different implementations{are able
to interwork.

5.8.2 Whil¢ conformance is a necessary condition, it is not ofi;its own a sufficient condition to guarantee integworking
capability. Eyen if two implementations conform to the samé.protocol specification, they may fail to interwork fully. Trial
interworking [is therefore recommended.

5.8.3 Successful interworking of two or more real-apen systems is more likely to be achieved if they all conform to the
same profile(s) than if they do not.

In order to prepare two or more systems for.suceessful interworking, it is recommended that a comparison be mafle of the
SCSs and IC$s of these systems.

If the ICSs findicate that different profiles, or different subsets or versions of the base specifications, hgve been
implemented| the nature of the differences and their implications for interworking need to be determined. This study
should be unfertaken both for/the-options in the base specifications themselves, and for the combined use of [the base
specifications in the real open.systems.

5.8.4 Furtler informafiom to assist interworking between two real open systems can be obtained by comparing other
relevant infofmation, ineluding test reports and IXITs (see 6.2). The comparison can focus on:

a) additiorjal mec¢hanisms claimed to work around known ambiguities or deficiencies not yet correctefl in the
specificatiis of in other real open systems with which interworking is desired, e.g. the solution of multi{protocol
problems;

b) selection of optional capabilities which are not constrained by the static conformance requirements of the base or
profile specifications (i.e. where the implementor has a free choice, e.g. the provision of an inactivity timer of a specific
duration).

NOTE - The comparison can be made between two individual systems, between two or more types of product, or, for the ICS
comparison only, between two or more specifications for procurement, permissions to connect, efc.

5.8.5 ISO/IEC 9646-5: 1994, annex A, specifies a System Conformance Test Report proforma which includes an
appropriate warning, stating the limits of conformance testing with respect to interworking.
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6 Conformance and testing

6.1 Objectives of conformance testing
6.1.1 Introduction

Conformance testing as discussed in ISO/IEC 9646 is focused on testing for conformance to specifications of protocols.
However, it also applies to testing for conformance to specifications which include non-protocol conformance requirements
(e.g for transfer syntax or information objects) to the extent that these can be tested by testing in combination with a protocol.
Testing for non-protocol requirements in isolation is specifically excluded.

© ISO/IEC

In principle, the objective of conformance testing is to establish whether the Implementation Under Test (IUT)conforms to the
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conformance:

a) basic inter¢

b) capability

requirements apd the capabilities claimed in the ICS(s);

¢) behaviour
conformance 1
restrictions o

i
d) conformanice resolution tests, which probe in depth the conformance of andUT to particular requirements, t0

definite yes/no
NOTE - As a by-p
6.1.2 Basic Int

tion(s) Practical limitations make it impossible to be exhaustive, and economic considerations may restrict

T.

onnection tests, which provide prima facie evidence that an IUT conforms;

ests, which check that the observable capabilities of the IUT are in accordance with the static cor

ests, which endeavour to provide testing which is as comprehensive as possible over the full range o
bquirements of the relevant specification(s), within the capabilities of the TUT and, if relevant, )
e profile;

answer and diagnostic information in relation to specific conformance issues; such tests are not stan
Foduct of conformance testing, errors and deficiencies in protocol'specifications may be identified.

brconnection Tests

6.1.2.1 BasicI
profile specifica
perform thoroug

6.1.2.2 BITs ar

t
§011, to establish that there is sufficient confotinance for interconnection to be possible, without

erconnection Tests (BITs) provide limited testing of an IUT in relation to the main features in

testing.

b appropriate

the standardized

severe cases of non-conformance;
nary step to decide whether or 1ot to run further capability and behaviour tests;

addressing and other matters concerned with the testing environment;

inappropriate
on their own'=ds a basis for claims of conformance by the supplier of an implementation,

EC 9646 distinguishes four types of testing, according to the extent to which they provide @i-indication of

formance

[ dynamic
within the

provide a
dardized.

a base or
trying to

d Abstract

ATS for this purpose would contravene the requirements stated in ISO/IEC 9646 2.

6.1.3 Capability tests

6.1.3.1 Capability tests provide limited testing of each of the static conformance requirements in one or more base
specifications and if appropriate a profile specification, to ascertain which capabilities stated in the ICS(s) can be observed, and
to check that those observable capabilities are valid with respect to the static conformance requirements.

6.1.3.2 Capabil
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b) for testing in detail the behaviour associated with each capability which has been implemented or has not been
implemented;

¢) for resolution of problems experienced during live usage or where other tests indicate possible nonconformance even
though the capability tests have been satisfied.

6.1.3.4 Capability tests are standardized within a standardized ATS, and may be executed either as a separate test group
or together with the behaviour tests.

6.1.4 Behaviour tests

Behaviour tests test an implementation as thoroughly as is practical, over the full range of dynamic conformance
requirements specified in one or more base specifications and, if relevant, within the restrictions of a profile.

6.1.4.1 Bghaviour tests are appropriate, when taken together with capability t€sts, as a Dasis Tor the cohformance
assessment|process.

6.1.4.2 Bé¢haviour tests are inappropriate for resolution of problems experienced during live usage ot where pther tests
indicate pogsible nonconformance even though the behaviour tests have been satisfied.

6.1.4.3 Be¢haviour tests are standardized as the major part of a standardized ATS.
6.1.4.4 Beéhaviour tests include tests for valid behaviour by the IUT in response to relevant'yalid and invalid [behaviour

6.1.5 Corformance resolution tests

6.1.5.1 Conformance resolution tests are non-standardized, possibly systeméspecific, tests to fulfil test pugposes for
which standlardized abstract test cases are not defined. They may be used to complement the standardized testsul:;)ed in the
conformange assessment process, in order to investigate the behaviour of an-1UT with respect to particular copformance
requirements.

6.1.5.2 The test architecture and test method will normally be chosen specifically for the requirements to be fested, and
need not b ones that are generally useful for other requirements. They may even be ones that are regardefl as being
unacceptatjle for standardized ATSs, e.g. involving implementation-specific methods using, say, the diaghostic and
debugging [facilities of the specific operating system.

6.1.5.3 I particular, conformance resolution tests may include SUT-specific means of controlling the ocdurrence of
internal events and states (e.g. internally generated reset or the “busy” state) in order to test aspects of the protpcol which
are untestaple using a standardized ATS.

6.1.5.4 Cpnformance resolution tests are @appropriate

a) to fulfil test purposes that are identified in the relevant standardized test purposes, but for which no tesf cases can
be included in the standardized ATS because of limitations of the chosen test method or the general untestabiility of the
conformpnce requirement;

b) for providing a yes/no answer in a strictly confined and previously identified situation (e.g. during implementation
developtpent, to check-whether a particular feature has been correctly implemented, or during operatiopal use, to
investigate the caus¢Of problems).

¢) to inyestigate the problems encountered in the execution of a standardized ATS.

6.1.5.5 Conformance resolution tests are inappropriate as a basis for judging whether or not an implementatiop conforms
overall. r

6.1.5.6 Conformance resolution tests are not standardized.

6.2 Extra information for testing
6.2.1 Implementation Extra Information for Testing (IXIT)

In order to test an IUT, the test laboratory will require information relating to the IUT and its testing environment in
addition to that provided by the ICS. This Implementation eXtra Information for Testing (IXIT) will be provided by the
client submitting the implementation for testing, as a result of completing, in consultation with the test laboratory, the
IXIT proforma supplied by the test laboratory.

The IXIT should not conflict with the related ICS.

There are one or more IXITs for each ATS to be run against an IUT. The ATS specifier, test realizer and test laboratory
all contribute to the development of the IXIT proforma.
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Implementation Extra Information for Testing (PIXIT)

An IXIT related to a specific protocol is called a Protocol IXIT (PIXIT).
The PIXIT may contain the following:
a) information about the System Under Test (SUT) which is needed by the test laboratory in order to be able to run the
appropriate test suite against that SUT (e.g. addressing information, information related to the realization of the Upper Tester
within the SUT, etc.);
b) information which adds precision to the information given in the PICS (e.g. if the PICS states that a range of values is

supported for a particular parameter or timer, the PIXIT can give a specific value which is to be used in all relevant test cases
other than those that are designed to test different values for the same parameter or timer);

¢) informatiof to help determine which capabilities, stated in the PICS as being supported, are testable and

untestable;

d) other administrative information (e.g. IUT identification information, reference to the related PICS, efcy).
6.2.3 Profile Implementation Extra Information for Testing (profile IXIT)

SO/IEC

which are

For profile confqrmance testing, the extra information required by the test laboratory is called a profile Implementation eXtra

Information for Testing (profile IXIT).
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necessary to ena
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formance assessment process is the complete process of accomplishing all conformance testing]

nsists of the set of PIXITs for the ATSs to be used for each of the protocolsWithin the profile, plus if]
ct IXITs for the information objects within the profile, plus the profile EXIT Requirements List (prq
ecific IXIT, if any, for the Profile Test Specification (PTS). The profile XRL specifies restrictions g
XITs and information object IXITs to meet the requirements of the PTS. The profile specific IXIT|
information for testing related to the profile, but which is inappropriate to be included in any of
pject IXITs.

ncerned with how to configure an IUT to restrict its operation to the relevant profile may need to be specified

'mation objects are tested in conjunction with protocols, and thus extra information for testing them could be
t may be useful to use an information object IXFI\to keep the information that is specific to an information obj

IXIT can be described by the following formula:
file IXIT = X(PIXIT) + [Zinformation object IXIT + profile specific IXIT] + profile XRL

Ince assessment process everview
ble the conformance of an implementation or system to one or more base or profile specificat

P assessment process involves three phases:
for testing;

DN,

necessary
file XRL)
N answers
gives any
he PIXITs

in a profile

included in
ct separate

@)

activities
ons to be
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6.3.2 The preparation for testing phase involves

a) production

of the SCS, ICSs and IXITs, as relevant;

b) choice of Abstract Test Methods and ATSs, based on those documents and, for profile testing, the PTS-Summary;

¢) preparation of the SUT and Means of Testing.

6.3.3 The test

operations phase involves

a) a static conformance review, conducted by analysing the ICS(s) and SCS with respect to the relevant static conformance

requirements,

and checking the consistency of the IXIT(s);

b) test selection and parameterization based on the ICSs and IXITs;

¢) one or more “test campaigns’.
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Figure 1 - Conformance assessment process overview
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A test campaign is the process of executing the Parameterized Executable Test Suite (PETS) derived from a single ATS, as a
result of the test selection and parameterization steps, and recording the observed sequences of test events and any other
relevant information in a conformance log. Thus, there will be one test campaign per ATS used.

A test campaign involves the use of a configuration of equipment allowing protocol exchanges to take place between the SUT
and a test system, such exchanges being controlled by the test system. A test campaign includes the following three types of
test: Basic Interconnection Tests (optional); capability tests; and behaviour tests.

NOTE - These tests need not be performed in separate test groups.

The test operations phase culminates in the analysis of results and this leads on to the test report production phase. These
activities are discussed in 6.5.

6.3.4 The ove ove, IS itustraed i figure 1- I)e
cified in

The requiremengs to be met by the test laboratory and its client during the conformance assessment process.are s

6.4 Use of Basic Interconnection Tests and capability tests in the test campaign

6.4.1 If the A[TS identifies a list of tests to be used as Basic Interconnection Tests, the test Jdboratory can usefthem as a
preliminary filtefr in the test campaign for that ATS. This is decided by agreement between the t€st laboratory and ¢lient prior
to the start of the test campaign.

6.4.2 It is optlonal whether the capability tests are executed as a separate test groupor\as part of the behaviour [tests. This
should be decid¢d by agreement between the test laboratory and client prior to the start,of the test campaign.

6.5 Analysis ¢f results

6.5.1 Test out¢omes and test verdicts

6.5.1.1 The te§t outcome is the series of events which occurred during ‘execution of a test case; it includes all input to and
output from the [UT at the Points of Control and Observation (PCOs).

6.5.1.2 A foredeen test outcome is one which has been defined by the abstract test case; i.e the events which occurred during
execution of the test case matched a sequence of test events, defined in the abstract test case. A foreseen test outcome may
include unidentified test events, and always results in the assignment of a test verdict to the test case.

6.5.1.3 The te

a) pass meanp that the observed test outcome gives evidence of conformance to the conformance requirement(s) on which
the test purpose of the test case is focused, and 1$ valid with respect to the relevant specification(s);

t verdict will be pass, fail or inconclusive:

b) fail meang that the observed test outcome either demonstrates nonconformance with respect to (at least gque of) the
conformance fequirement(s) on whichithe test purpose of the test case is focused, or contains at least one invalid|test event,
with respect t¢ the relevant specifiCation(s);

¢) inconclusive means that the ‘oebserved test outcome is such that neither a pass nor a fail verdict can be given.

In a Single-Party Testing (SPyT) context, the verdict is determined by the Lower Tester. In a Multi-Party Testijg (MPyT)
context, the verdict is det€rmined by the Lower Tester Control Function (LTCF).

6.5.1.4 An unforesgen test outcome is one which has not been identified by the abstract test case; i.e. the evgnts which
occurred during|execution of the test case did not match any sequence of test events defined in the abstract test case. An
unforeseen test outcome-atwaysresultsintherecordingofatesteaseerrororatrabnormaktesteas tatt he test case.

6.5.1.5 A test case error is recorded if an error is detected in either the abstract test case itself (i.e an abstract test case error)
or in its realization (i.e an executable test case error).

6.5.1.6 An abnormal test case termination is recorded if the execution of the test case is prematurely terminated by the test
system for reasons other than test case error.

6.5.1.7 The results of executing the relevant individual test cases will be recorded in an overall summary for the IUT.

6.5.2 Conformance test reports

The results of conformance testing will be documented in a set of conformance test reports. These reports will be of two types:
a System Conformance Test Report (SCTR) and a Protocol Conformance Test Report (PCTR). When a system is tested for
support of several profiles, a separate SCTR shall be produced for each profile tested.
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The SCTR, which is always provided, gives a summary of the conformance status of the SUT, including a summary of
the verdicts assigned during the conformance assessment process. A template for the SCTR can be found in ISO/IEC
9646-5: 1994, annex A.

The PCTR, one of which is be issued for each ATS used, documents all of the results of the test cases giving a reference

to the conformance log(s) which contain(s) the observed test outcomes. The PCTR also gives reference to all necessary
documents relating to the conduct of the test campaign for that ATS.

A template proforma for the PCTR can be found in ISO/IEC 9646-5: 1994, annex B. The order of presenting the results
of the test cases in the PCTR is specified in the relevant ATS specification.

6.5.3 Repeatability of results

ACHicve e Objective - ' erestitof-exee g-g-testcase on an
IUT shouldl be the same whenever it is performed Expenence shows that it may not be possnble to execute a complete
conformanice test suite and observe test outcomes which are identical to those obtained on another occasion.

Nevertheldss, at the test case level, it is very important that every effort is made by the test specifiers.and test laboratories
to minimize the possibility that a test case produces different test outcomes on different occasions;

6.54 Co

parability of results

dization of all of the procedures concerned with conformance testing should result in comparable ftest reports
being accdrded to the IUT, whether the testing is done by the supplier, a user or a third-party test laboratory. [There are a

a) carefjil design and unambiguous specification of the test cases to give flexibility where appropriate, but showing

b) carefjil specification of the Means of Testing which should be used to run the test suite; this specification should give
flexibilify where appropriate, but should meet the requirements<of the test suite, including any requiremepts on Test

¢) carefjil specification of the procedures to be followed by. test laboratories regarding the repetition of a test case before

d) a proforma for a conformance test report;
e) carefjl specification of the procedures necessary when reviewing results and preparing test reports.
6.5.5 Aufitability of results

It may be fecessary to review the observed test outcomes from the execution of a conformance test suite in ordler to make
sure that Il procedures have been cotrectly followed. Whether or not analysis of results is carried out in 3 manual or
automatic fmode, it is essential that all inputs, outputs, and other test events are logged, for each test case beipg run. It is
the responfsibility of the test labdratory to retain sufficient information to be able to produce a conformance log for each
test campdign, for future reference.

7 Test/methods

7.1 Intropduction

Real systems-that contain OSI protocol implementations come ina wide variety of configurations and vary in fthe ways in
which their behaviour can be ; 5 defined, to
correspond to the range of possibilities for control and observation of 1he System under Test (SUT).

This clause first characterizes the features of the SUT which are to be taken into consideration, next defines the possible
test methods in abstract terms, and finally provides guidance on their applicability to real systems.
7.2 Classification of real open systems and IUTs for conformance testing

7.2.1 Classification of SUTs

7.2.1.2 The following configurations of systems have been identified for the purposes of conformance testing, as
illustrated in figures 2 to 4. In each case, the SUT provides support for one or more OSI services which can underlie the
TUT and which are provided over a Physical medium. Configurations 1 to 3 are the basic configurations of SUTs:

a) Configuration 1: Complete open system (end-system)
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These systems use OSI standardized protocols within the IUT and if relevant above the IUT, up to and including one
or more Application protocols.

b) Configuration 2: Partial open system (end-system)

These systems use OSI standardized protocols, within the TUT and if relevant above the IUT, to provide one or more
OSI services.

¢) Configuration 3: Open relay-systems

These use OSI standardized protocols to provide the relaying function in Network relay-systems or Application relay-
systems.

7.2.1.3 Other configurations can be derived from the basic configurations.

An SUT can be a combination of basic configurations 1 and 2, allowing the alternative of using OSI fand non-OSI
protocols gbove an OSI service (see figure 5).

7.2.2 Ideptification of the IUT
7.2.2.1

7.2.2.2 hen the SUT is required by the protocol(s) to communicate with a single other realopen system then the TUT
can be testpd in an SPyT context. When the SUT is required by the protocol(s) to communicate with multipl¢ other real
open systemns concurrently then the SUT can be tested in an MPyT context.

n IUT is that part of the SUT, which is subject to conformance testing.

7.2.2.3 In an end-system (configurations 1 and 2 of the SUT), the IUT is an implementation of one or|more OSI
protocols. [t may be a single-protocol IUT in a single OSI layer (e.g. Session), Jtmay also be a multi-protoco} IUT, i.e a
set of sevefal protocols in an adjacent user/provider relationship, defined in one or more OSI layers (e.g. MHS), and to be
tested in cpmbination.

7.2.2.4 Ipan open relay system (configuration 3 for the SUT), the IJT is an implementation of at least the pro ocol entity
which proyides the relay function. That protocol entity is a user (in the OSI sense) of at least two service| providers.
Therefore,|the IUT containing the relay function is a multi-party TUT.

7.2.2.5 When OSI and non-OSI protocols exist in a systemy the IUT(s) are defined to encompass only one of more OSI
protocols. [Testing non-OSI protocols is in general outside the scope of ISO/IEC 9646, although the concepts may be
applicablefto testing some non-OSI protocols.

7.2.2.6 The part of the SUT to be considered as the TUT is subject to the agreement of the test laboratory and the client.

7.3 Abstract testing methodology
7.3.1 Geperal

Test methpds need to refer to an abstract testing methodology, based upon the OSI reference model. Considlering end-
systems (domplete or partial open systems) and single protocol IUTs within these systems, Abstract Test Methods are
described {n terms of what outputs from the IUT are observed and what inputs to it can be controlled. More specifically,
an Abstradt Test Method is.described by identifying the points closest to the IUT at which control and observption are to
be exercis¢d.

The OSI protocol specifications define allowed behaviour of a protocol implementation (i.e. the dynamic cgnformance
requiremefts) (njy'terms of the PDUs and the Abstract Service Primitives (ASPs) both above and pelow that
implementation.

If an TUT comprises more than one protocol entity, the required behaviour can be defined in terms of the ASPs above and
below the IUT, including the PDUs of the protocols in the IUT.

If the TUT is a multi-party IUT, the required behaviour needs to be defined in terms of ASPs above and below the IUT,
including the PDUs of the protocol in the IUT, as many times as required by the number of parties. If the SUT is a relay
system, the required behaviour of the IUT is defined in terms of the ASPs below the IUT, including the incoming and
outgoing PDUs to be relayed, on each side of the relay.

The Abstract Test Methods are defined in two contexts, further explained in ISO/IEC 9646-2: the Single-Party Testing
context and Multi-Party Testing context, to test IUTs of corresponding nature. When the two contexts differ, the
differences are outlined in what follows.

The starting point for developing Abstract Test Methods is the conceptual testing architecture, illustrated in figure 6. It is
a “black-box” active testing architecture, based on the definition of behaviour required of the IUT.
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Figure 6 - Conceptual testing architectire
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7.3.2.1 The action of the conceptual tester(s) shown in figure 6 involves two sets of interactions: one above and one
below the IUT. These can, in theory, be observed and controlled from several different points.

7.3.2.2 Each possible PCO is identified by three factors:

a) a service boundary at which the test events are controlled and observed; this boundary may or may not be at an OSI
layer boundary;

b) the set of test events (ASPs or PDUs) that are controlled and observed at this point;
¢) whether they are controlled and observed within the SUT or in the test system.

7.3.2.3 Possible PCOs are illustrated in figure 7. It can be seen from these figures that there is theoretically a multiplicity
of possible PCOs, which offer different degrees of control and observation of IUT behaviour. ISO/IEC,9646 makes a

selection [from this set of possible PCOs, and defines for use in standardized ATSs a limited number‘of Abstract Test
Mathnde hcina thace PC ¢

IVICUIUUD JUSIIgG WILOU LS.

7.3.2.4 [f control and observation is specified in terms of ASPs, it will include control and observation ¢f the PDUs
carried by those ASPs; but if it is specified solely in terms of PDUs then the underlying ASRs-dre not congidered to be
controlledi or observed.

7.3.2.5 [The PCOs can be modelled as two queues:
a) oneloutput queue for control of test events to be sent towards the TUT; and
b) onelinput queue for the observation of test events received from the IUT,

7.3.2.6 [The ASP activity below the IUT can be observed and controlled.by the peer activity in a test system via an
underlyirlg service-provider. It is assumed that the underlying service offered is sufficiently reliable for|control and
observatipn to take place remotely.

It is poss{ble that the ASP activity above the IUT might not be.gontrollable nor observable, in which case thfis activity is
said to bg hidden.

NOTE - There are no PCOs above an IUT which includes the.actual relay part of an open-relay system.

7.3.2.7 |SUTs are not required to provide access to service boundaries. However, the possible provision of such access
and the possible positions of such boundaries witl respect to the protocol(s) of the IUT are factors to be taken into
considerdtion in the definition of the Abstract Tést Methods, which may take advantage of this access to define the ATSs
in terms ¢f the corresponding ASPs. It does notmatter whether the accessible boundaries are accessed via Seryice-Access-
Points (SJAPs) or via some other PCOs.

7.4 Abstract testing functions.

ipition of an Abstract Test Method makes use of four abstract testing functions, named the Lowgr Tester, the

r Tester is thé'representation of the means of providing, during test execution, indirect control anq observation
of the lopver service/boundary of the TUT via the underlying service-provider. The underlying service-provider is, as
illustratefl in figuré 7, beneath the (lowest) protocol which is the focus of testing. It may use one or more QSI layers, or
the Physical medium only.

The LowerTester Control Function is the representation of the means of providing, when in an MPyT| context, the
coordinati T ;

The Upper Tester is the representation of the means of providing, during test execution, control and observation of the
upper service boundary of the IUT, as defined by the chosen Abstract Test Method.

NOTE - There is no Upper Tester for testing an open-relay system.

In the SPyT context, the Test Coordination Procedures define explicitly and implicitly the rules for cooperation between
the Lower Tester and the Upper Tester. In the MPyT context the Test Coordination Procedures define explicitly and
implicitly the rules for cooperation among the LTCF, the Lower Testers and Upper Testers.

The ATSs for different Abstract Test Methods will vary in the way that they specify requirements on the TCP among the
Upper and Lower Testers. In some cases, it is possible to define a Test Management Protocol (TMP) to provide the
coordination rules. In other cases, it is not possible to specify what mechanisms might be used; it is possible only to
describe the requirements to be met by the TCP.
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In the MPyT context, therc are additional needs for cooperation among the Lower Testers, between the Lower Testers and the
LTCF, among the Upper Testers, and between the Upper Testers and the LTCEF, if applicable.The rules for such cooperation
are also called TCP (see ISO/IEC 9646-2: 1994, 11.2.3 and 11.5.4).

7.5 Overview of Abstract Test Methods
7.5.1 End-system IUTs in the Single-Party Testing context

In the SPyT context, for the IUTs defined within end-system SUTs (configurations 1 and 2 in figures 2 and 3) four Abstract
Test Methods are defined: two that use a PCO between the Upper Tester and the IUT (the Local and Distributed test methods)
and two that use only the single PCO beneath the Lower Tester (the Coordinated and Remote test methods).

All test methods control and observation of ASPs below the IUT and PDUs exchanged with the IUT, by means of a Lower
Tester separated from the SUT, possibly together with control and observation of ASPs above the TUT.

7.5.2 The Loca} and Distributed test methods

In both the Local and Distributed test methods, there are two PCOs: one beneath the Lower Tester and the other at the upper
service boundary|of the IUT.

In the Local test
Tester is located pithin the SUT.

The Local test m¢thod requires the upper service boundary of the IUT to be a standardized lardware interface; the lalistn'buted
test method requires it to be either a human user interface or a standardized programming-language interface. In both methods
access to this intdrface is required for testing purposes.

In the Local test nethod, the TCP are realized entirely within the test system. In both methods the requirements fof the TCP
are specified, but| the procedures themselves are not.

thod, the Upper Tester is located within the test system; whereas in the Distribiited test method, the Upper

These test methofls are illustrated in figures § a) and b).
inated and Remote test methods

In both the Coordlinated and Remote test methods, there is only one PCO: beneath the Lower Tester. Neither methofl requires
access to the uppgr service boundary of the IUT.

In the Coordinated test method, the TCP are realized by means'of standardized Test Management Protocols. The Upper Tester
is an implementation of the relevant TMP. This method igillustrated in figure 8 (c).

In the Remote test method, some requirements for TER-may be implied or informally expressed in the ATS, but no aJsumption
is made regardin their feasibility or realization. Fhere is no Upper Tester as such, but some Upper Tester functions may be
performed by thel SUT. This method is illustrated in figure 8 (d), the dotted lines indicating that only the desired effgcts of the
TCP are describad in the ATS.

7.5.4 Variants pf abstract test methods

Each of the four $PyT Abstract Test M€thods can be used to test single-protocol IUTs or multi-protocol IUTs as a whole. Each
of the test methods also has an emiibedded variant which can be used for testing one or more protocols embedded within a multi-
protocol IUT.

The four SPyT Abstract Test Methods and their embedded variants are fully specified in ISO/IEC 9646-2: 1994, clause 11.
7.5.5 IUTs in the Multi-Party Testmg context

A generalization o : ; efine Fils pllows for
multiple Lower Testers, each representmg one of the real open systems with which the IUT needs to commumcate In addition
there is an LTCF and there may be zero or multiple Upper Testers. Any configuration of LTCF, one or more Lower Testers,
zero or more Upper Testers and the appropriate TCP may be used as an MPyT Abstract Test Method.

The requirements on the LTCF, Lower Testers, Upper Testers and TCP in the MPyT context are specified in ISO/IEC 9646-2:
1994, 11.5.

7.6 Applicability of test methods to real open systems

The architecture and stage of development of a real open system determines the applicability of test methods to it.

Local test methods are applicable only to testing SUTs that have two hardware interfaces (e.g. transceivers).

Distributed test methods are applicable only to testing IUTs that have an upper interface accessible either to a human user or
to a software Upper Tester with a standardized programming language interface.
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Figure 8 - Overview of Abstract Test Methods
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Coordinated test methods apply where it is possible to implement a standardized TMP in an Upper Tester in the SUT, above

the IUT.

Remote test methods apply when it is possible to make use of some functions of the SUT to control the IUT during testing,
instead of using a specific Upper Tester.

The SPyT single-protocol test methods are the most appropriate for testing the majority of the protocol conformance

requirements.

The embedded variants permit the application of single-protocol testing to all protocols of a multi-protocol IUT.

The SPyT test methods and their embedded variants may also be used to test more than one protocol at once when this is

required.

For complete opgn systems, not using multi-party protocols, the preferred test methods are the appropriate singl

embedded test

a) the upper interface of the Application layer as provided by the complete open system, when applicable;

b) successivel
Tester, starting

The use of MP)
communicating
have been tested
7.7 Applicabi
ISO/IEC 9646-2

8 Test suite|
8.1 Structure

Test suites have
test purpose, sud
sizes) or exhibit

Within a test sui
arbitrary depth. ]

Associated with
fora giventestg
containing the g
group objective

Test cases may |

For practical rea
libraries in progr

L

thods, used incrementally, with the following PCOs:

E-protocol

, each SAP below the protocol which is the focus of the testing, as controlled and(observed in fhe Lower

from the lowest protocol of the IUT and working upwards.

yT allows IUTs that support multi-party protocols to be tested with regpect to their behavi
with more than one real open system. MPyT should only be used after all the single-party aspects ¢

ity of the test methods to OSI protocols and layers
1994, annex A, provides guidance on the applicability of test methods to particular protocols and

y hierarchical structure (see figure 9) in which aniimportant level is the test case. Each test case has 4
h as that of verifying that the IUT has a certain required capability (e.g. the ability to support cert
certain required behaviour (e.g. behave'as required when a particular event occurs in a particular

, nested test groups are used to provide a logical ordering of the test cases. Test groups may be ne
hey may be used to aid planning;:development, understanding or execution of the test suite.

Each test group may be a test group objective. When such objectives exist, the complete test group
roup is formed by the concatenation of the given test group objective with those of any higher level t
ven test group. Likewise, complete test purposes are formed by concatenating the appropriate con
vith the individual-est purposes.

e modularized by using named subdivisions called test steps.

ons, commoi test steps may be grouped together into test step libraries (analogous to subroutine or
pmming languages). Test step libraries may be structured into nested sets of test steps, to any depth

Test step librari

Test events are ihdivisible units of specification within a test step (e.g. the transfer of a single PDU or ASP to or from

s may be associated with the whole test suite or with a particular test group.

bur when
f the IUT

ayers.

specified
hin packet
state).

sted to an

objective
est groups
hplete test

procedure
f nesting.

the IUT).

All test steps are specified as an ordering of test events or other (smaller) test steps. All test steps are, therefore, equivalent to

an ordering of te

st events.

8.2 Abstract and executable test cases

8.2.1
defined by the te

st suite specifier) and from the relevant specifications.

In the SPyT context, an abstract test case

An abstract test case is derived from a test purpose (possibly covering a set of related conformance requirements, as

a) specifies all sequences of foreseen test events necessary in order to achieve the test purpose; these test events comprise

the test body;

b) specifies, if the initial testing state required by the test body is not the desired starting stable state of the test case, at least
one sequence of test events to put the IUT into the initial testing state for the test body; these test events comprise the test

preamble;
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means “a is composed of b and ¢”

Figure 9 - Test suite structure
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¢) specifies, if the test body can end without the IUT being returned to the desired stable testing state, at least one sequence of
test events to return the IUT to the desired stable testing state; these test events comprise the test postamble;

d) uses a single SPyT test method to define the configuration of the Lower Tester, Upper Tester, TCP and PCOs to be used in
the specification of all sequences of test events;

e) specifies the verdict to be assigned to each foreseen test outcome.
8.2.2 In the MPyT context, an abstract test case

a) specifies the test steps of a Lower Tester and if necessary the corresponding Upper Tester for each IUT component,
including the test preamble, test body and test postamble as appropriate;

b) uses a single MP est-method in the spe ation of the behavio

Tester, if any, arjd TCP;

¢) specifies the #ssignment of a preliminary result by each Lower Tester;

d) specifies an LTCF which assigns the test verdict dependent upon the preliminary results.
8.2.3 In both SPyT and MPyT contexts, an abstract test case

a) uses a standardized test notation for the specification of all sequences of test events;

b) may be constfucted from test steps, each of which is a set of sequences of test events.

8.2.4 The test prgamble and postamble may be specified in different ways depending on-the degree of control and olpservation
provided by the tet method used, or on the variety of different possible stable testing states from which the derived abstract test
case can start and [in which it can end. The resulting abstract test cases are simply.different ways of achieving the [same test
purpose.
8.2.5 An executgble test case is derived from an abstract test case, and is in.a)form which allows it to be executed by the test
system, in combingtion with the SUT.

8.2.6 The adjectjves ‘‘abstract’’ and ‘‘executable’” are used to describetest suites which comprise abstract and execyitable test
cases, respectively

8.3 Base specification conformance testing specifications

Standardized ATS$ to be used in conformance testing for a‘base specification or a combination of base specifications pre issued
in a multi-part conformance testing specification whichdncludes:

a) an initial part providing the Test Suite Structure-and Test Purposes (TSS&TP) applicable to the ATS(s);
b) appropriate pprts for the standardized ATS(s);
¢) a part specifying the TMP, if applicable (see ISO/IEC 9646-2: 1994, clause 13).

8.4 Profile Test Specifications (PTS)

““Profile Test Specjfication’” is the term given to the complete set of documents needed to specify conformance testing flor a given
profile. A Profile Test Specification (PTS) is a library of standardized documents rather than a single standardized document.
Nevertheless therefis a single.standardized document which provides the complete set of references to all the other dochments in
the PTS; this is ca‘:[ed the Profile Test Specification Summary (PTS-Summary). The PTS-Summary is itself a part of {he PTS.

PTSs are based on| thé.standardized ATSs for the relevant base specifications. If, however, the profile references ong or more
base specifications for which there is no standardized ATS then an ATS needs to be developed at Ieast for the subset of the base
specification used by the profile, in compliance with the TSS&TP for that base specification. Then this ATS needs to be
submitted to the appropriate organisation for standardization. If the TSS&TP is also not yet standardized, then it too needs to be
developed at least for the appropriate subset of the base specification and submitted to the appropriate organisation for
standardisation.

Once an appropriate set of ATSs has been assembled, they will need to be parameterized for the profile and some of the test cases
may need to be replaced by others tailored specially to the needs of the profile. In addition, some extra abstract test cases may be
needed to cover profile specific conformance requirements, including the following:

a) test cases for additional test purposes for a specific base specification (extending the coverage of its TSS&TP);

b) test cases for conformance requirements that concern more than one base specification (i.e. multi-protocol test cases or test
cases for a protocol together with an information object).

All this information, needed to extend and adapt the set of standardized ATSs to meet the needs of conformance testing for the
profile, should be standardized in a document called a Profile Specific Test Specification.
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9 Relationships between parts, concepts and roles

Figure 10 is a pictorial representation of the relationship between the various parts of ISO/IEC 9646 and the processes of
producing abstract and executable test suites and test reports.

This part of ISO/IEC 9646 provides general concepts and definitions which underpin the other parts. It is, therefore, for
use by all users of ISO/IEC 9646.

ISO/IEC 9646-2 concerns the production of testable protocol specifications and conformance testing specifications. It is,
therefore, for use by OSI protocol defining groups and test suite specifiers.

ISO/TEC 9646-3 concerns a standardized test notation for ATS specification. It is, therefore, for use by test suite specifiers.
ISO/IEC 9646-4 concems the realization of the Means of Testing. It is, therefore, for use by test realizers.

ISO/IEC 9646-5 concerns the roles of a test laboratory and its client in the conformance assessment progess, which
culminates in test report production. It is, therefore, for use by test laboratories and their clients.

ISO/IEC 9646-6 concerns the production of testable profile specifications and PTSs. It is, therefore, for us¢ by profile
defining groups and test suite specifiers.

ISO/IEC 9646-7 concemns the requirements and guidance for ICSs and SCSs, their proformas, and profile[ RLs. It is,
therefore, for use by ICS proforma specifiers, suppliers and test laboratories.

10 Conlpliance

In ISO/IEC 9646, compliance refers to meeting the requirements specified in‘en€ or more of the parts. This word is used
in an attempt to eliminate confusion between compliance to one or more parts of ISO/IEC 9646 and conformpance of an
implementation to relevant International Standards, ITU-T Recommendations or ISPs.

ISO/IEC 9646-2 to 9646-7 contain compliance requirements, appropriafe to the various activities addressed. These, if met,
will achieye the objectives of conformance testing, as described.ithe Introduction of this part of ISO/IEC 9646.

This part qf ISO/IEC 9646 contains no compliance requirements.
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Annex A
(informative)

Options

A.1 Optidns are those items in a specification for which the implementor or implementation-may make a chagice (e.g. to
suit the pufpose of the implementation).
A.2 Suchla choice is not truly free. There are requirements which specify the conditions-inder which the option applies
and the linjitations of the choice.
Conversely, there may be mandatory or conditional requirements, or prohibitiohs,in a specification which are{dependent
on the chojce made or on a combination of the choices already made.
A.3 The fpllowing are examples of options and associated requirements; the list is not exhaustive:

a) “Boojean” options: the option is “do or do not do”; the requirément is “if do, then do as specified.”;

b) mutuplly exclusive options: the requirement is to do just.one of n actions, the option is which one of them to do;
these opfions could also be considered to be altemmative mandatory features;
¢) selectable options: the option is to do any m out of n actions, with a requirement to do at least one action (1 [K=m <=n
and n > 2).
A.4 Optigns may apply to anything within the scope of a specification (e.g. static or dynamic aspects, use of provision
of a servicg, actions to be taken, presence/absence or form of parameters, efc.).
A.5 In a wider context, the choice may be(determined by conditions which lie outside the scope of the specifi¢ation (e.g.
other specjfications which apply to thejimplementation, the other base specifications used, the intended application,
conditions|of procurement, target price for the implementation, efc.). However, these have no bearing on confprmance to
the specifigation in which the option appears.
NOTE - Oplional static conformance requirements are more fully discussed in ISO/IEC 9646-7.
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Annex B
(informative)
Index of ISO/IEC 9646 Parts 1,2,4,5, 6 and 7
B.1 Introduction Abstract test method:
This annex prgsents an alphabetical index of terms and acro- Ei g“’l’(a)’ 50 ‘;]‘ 1’2"’3 11’ 1:3:6.9, [.0-&.1, 1.9, /.0, F1gUIC
nyms with references to their uses in ISO/IEC 9646 (1994) 4] 6,2 5' A 1 2 A 1' 3
parts 1, 2, 4, 3, 6 and 7references are in terms of clause, fig- (g 11 o1 €S €212 cale1 291
ure and table jpumbers, grouped by part, with cach group pre- 219224, HIGHIL 4, Yrab &, ©.9. 8.9, D204, 924
fixed by the part number in square brackets. The significance [ 6]';"3(;'82)’5A1‘%)(§'g) ’1](3)‘3(31'3 ,C2(20)
of each referepce is indicated as follows: T N
Abstract test suite-specification:
a) definitiofs of the terms are in bold; [1]13.37,652/9
b) major usks of the term or acronym are in italics; [215.2,d1:3.4,11.6.2, 12, 13,14, 15
¢) other usds are in normal font [4152,6.2,6.3.2,63.3,6.6,A22,A2.3, A43 A.45
) [516.2.1.42,6.2.1.5.1,6.3.1,6.3.2, 6.4.1, 6.4.6, 7.1,
7.3.1,7.5,8.2.1, A2(2.n), B.1, B.2(1.3), B.2(6),
B.2 The Ir{dex C.2(2)
Abnormal tes} case termination: [618.2.5,9,10.3, A.2(4)
[113.3.1)3.3.126,6.5.1.4, 6.5.1.6 Abstract test suite:
[4] 6.4 [1] 3.3.6, Figure 10
[5] 7.6.214, 8.3.1 [215.3,6.1,8,9,10,12,14, 15
Abstract service prlm]tlve: [4] 5, 6.2, 6.3.3, 6.3.4, 64, 6.5, A.1.3, A.1.7, A.1.8,
(1] 3.3.2)7.3.1, Figure 6, Figure 7, 7.3.2.4, 7:3:2.6, A.2.1 |
7.5.1,|Figure 8 [5] Figure 1, 7.6.2.4, A.2(1.8), C.1, C.2(3)
[2]11.2.2.2,11.3,11.4.1, 13 [6]7.2,8.25,9
[416.4,A.12,A.1.3,A.43 [71A.63,A.8.23
[516.2.12.1, 6.2.1.3, C.2(5) Abstract testing context:
Abstract syntax: (1] 3.3.§
[115.1,55 Abstract testing methodology:
[216.3.1]12.1 [1]13.3.9,7.3,7.5.5
[4] 6.4 [2111,C.2
[516.4.2[1 Accreditation:
[716.1, 6.6, 805.5,8.5.9, G.1 [516.3.1.2, A.2(2.n), B.2(1.1), C.2(3)
Abstract test fasé.error: ACSE:
4 ALDLAGLAC2

[11334,6515

Analysis of results:

[4]16.4 !
[5]17.6.2.4 [1] 6.3.3, Figure 1, 6.5
Abstract test case: Answer:
[1]3.3.3,6.1.5.1,6.5.1, 8.2, 8.4 [1] 3.3.98, 5.6.3,6.2.3,7
[517.2.1

[2]18.2,1

0.3.2,10.3.3,10.4, 12.3,12.4, 14

[4]152,5.3,6.22,6.3.3,6.4,6.6,A.1.2, A.15, A3,

[716.3.1,6.4,6.5.1,6.5.5,6.7.2.3,8.3.7.3,8.5.2,8.7.3,
9.1,92.2,93,95 A2, A312 A3.14, A322,

AA43
[517.6.2.4,8.3.1, B.2(6), C.2(5), C.2(7.2.4), C.2(8.2.2) A412,A422,A52,A62,A72 A822C2,
[6]7.2,9,10.4.2 . Q.3
Application layer:
[113.1,7.6
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A3.2.3,

A41.1,A413,A423,A53, A.63, A73,

A.8.1.3,A823
Conformance:
[711.2
Conforming implementation:
113325 54 6122

, G.1

nt:
1,A7.1,A73
alue:

, Figure 29
.5.4, Figure 23,9.3.2, A.5.2,A5.3,

answers:

gure 25, 9.3.3,A.2

jsment process:

4.1,6.1.5.1, 6.3, Figure 1, 6.5.2, 9, Figure

b, 5,6.1,6.3.1.2,6.3.1.3,6.3.2.1, 6.3.2.3,
2,7.2.1.5,7.7,8.1,8.2.1,8.3.1, A.1, B.1

,6.7.23,7,A2
12.5,B.5

D, 10.2, A.2(4)
6, 8.5.4,85.9,12

[71A3.12,A3.1.4, A3.2.2,H1
Conforming system:
[1]13.3.26, 5.7
[716.1,859,D.1.2
Coordinated test method:
[1]13.3.27,7.5.3,7.6, Figure:8

{2] 11.1.8, Figure 3, 11:3.4713, A.1, A2, A}

[4] 6.2

[516.2.1.4,7.5.3
Copyright:

{2112.7

[718.2.7
Coverage:

[1X8.4

1218.2, 8.5, 10.1.3, 10.2.1, 10.3.1, 10.3.5, 10.

12.1
[6] 7.2, 10.4

Data link layer:
[113.1

Defect report:
[2] 12.2.2,12.6, 15
[4] 6.6
[517.6.2.4,83.1
[619,10.2,10.3, 10.4

4, 10.5,

S5,A6.2,

[1] 3.3.20,6.3]3,6.5.2,6.5.5 [718.7.2,H.1, H2,H.3
[415.2,5.3,6]1,6.2.6, 6.4, 6.6, 7,A.3, Figure 2, A.4.3, Diagnostic trace:
A4S [517.7.2, 8.1
[517.6.1,7.6.4.1,7.6.2.4:76.2.5,7.7.2,7.7.3,8.1,8.3.1, Distributed test method:
8.3.2, B.2(].3), B.2(6) [1] 3.3.28,7.5.1, 7.5.2, 7.6, Figure 8
Conformance resojution tests: [2]111.3.3, Figure 2, 11.6.2, Figure 11, A.4, A
(1] 3.3.21, 6.1.1,'64.5 A.6.5
[2]12.3.3 HHES62
Conformance test suite: [516.2.1.3
[113.3.22,6.5.3,6.5.5, 8 Double status notation:
[2]15.2 [71D.1
[716.7.1,A8.2.3 DTE:
Conformance testing specification: [114,5.2.1
[1] 3.3.24,8.3 Dynamic behaviour:
[218,10.1.1,11.6.2, 13 [6] 7.3.2

[415.1
[5]15.2,6.3.1.2,6.3.2.1,6.3.3,6.4.6.1,9.1
[615,7.1,7.2,7.3.1,7.3.2,8.2.3,8.2.4,8.2.7,10.3,
A2(2N)
Conformance testing:
[1]3.3.23,5.6.4,5.8.1,5.8.5,6.1.1,6.2.3,6.3,6.5.2,

34

[7]18.5.5,A.1.1, A.1.2

Dynamic conformance requirements:
[1]3.3.29,5.2.3,5.4,5.7,6.1.1,6.1.4,7.3.1
[216.2.1,6.3.2,B.4.2
[6] 6.2.5
[716.1,8.5.1,8.5.4,855,A.1.3
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Dynamic conformance summary:
[51 B.2(4)
Dynamic conformance:
[71D.1.3
Dynamic reconfiguration:
[716.1, 6.6
Dynamic requirements:
[71A3.1.1,B.1,B.2,D.1.1,D.1.2, D.1.4

ISO/IEC 9646-1:1994(E)

B.2(4), B.2(6)

[6]7.3.2

[71A.8.2.1
FDT:

[2] 4, 10.3.1, 12.6, B.3.1,B.8
Finite states:

[2]1 B.7
Foreseen test outcome:

[1] 3.3.35,6.5.1.2,8.2.1

Embedded test methods: Formal description techniques:
[1]17.6 [2}1031 126 B31 R&
[2]1 12.)1,12.2.2,12.3.2, A.1, A2 Formal methods in conformance testing:
[516.3[2.2 [2110.4
Embedded festing:
[1] 3.3{30 ICS item:
[2] 11.4.1 [1] 3.3.36
Encoding rfles: [517.2.1.2,7.2.1.3

[113.212,5.1,5.5
[21 6.3} 12.1, A.6.3
[4] 6.4
[5] 6.4{2.1
[716.1} 6.6, 8.5.5,8.5.9,G.1
Encoding:
[1]13.212
[2] 10.p.1, 10.2.2,10.3.1, 10.4, B.6.1, B.6.8, B.6.10
[5]17.41.1

21.2,72.23,73.1,75.1
B.1,A3

3,5.5,63,6.4,6.6, A2 A42°A45
3.1, 8.3.1, B.2(6)

.1,9

test case error:

[716.3.1, Figure, Figure 3, 8.5, 9.2., D.1.3
ICS proforma item?
[1]3.3.36
[517.2.¥2;7.2.1.3
[7]1 63.1, Figure 1, Figure 3, 8.5,9.2.1, D.1.3
ICS proforma question:
[1] 3.3.37
[416.3.3,6.3.4
[6]10.4.2,10.4.3
[716.3.1,6.3.3,6.4,6.5.1,6.5.4,7,8.3[7.2,8.5.2,85.5,
8.7.2,8.7.4,9.1,9.3.1,9.5,10,A3{1.2, A41.1,
A.4.12,A8.1.1,A8.12,B.3,B.4,D.1.2,D.1.3,
D.1.4,D.1.5,D.2,H.1
ICS proforma specification:
[713.1,8,95,1.2
ICS proforma:
[1] 3.3.40, 5.3, Figure 1,9
[216.3.3,6.4,7,82,9,10.5, 14, B.1, B.5
[4]16.3.3,63.4,A.2.2
[S] Figure 1, 6.3.1.2,6.4.2,6.4.3,7.2.1.2
[6]6.2.4,82.2,8.2.4.3,9,10.2,10.4.3, 10.6.2
[715,6.3,6.4,6.5,6.7.1,8,9,A.1.3, A.1.5, A3.21,
A4.1.1,A44, A52 A6.3, 11,17
ICS question:
[1] 3.3.37

[4]16.3.3,63.4
[6110.4.2,10.4.3

[113.3.33,9

[21125, 14.1

[4]5.3,5.5,6.3,6.4,6.6, A2, A42, A45
[517.3.1,8.3.1, B.2(6)

[617.1,9

[716.7.2.1

Fail verdict:
[1]1 3.3.34, 3.3.124,6.5.1.3
[2] 12.4.1
[5]7.6.2.4,7.6.3.4,7.6.4.3, 8.3.1, A.2(2.n), B.2(2),

[716.3.1,6.3.3,6.4,6.5.1,6.5.4,7,8.3.7.2,8.5.2,8.5.5,
8.7.2,8.7.4,9.1,9.3.1,9.5,10, A.3.1.2, A4.1.1,
A.4.12,A81.1,A8.12, B.3,B.4,D.1.2, D.1.3,
D.1.4,D.1.5,D.2, H.1

ICS template:

(713.2,1.1,1.2

ICS:

[1]13.3.39, 4,5.6,5.8.3,5.8.4,6.1.1,6.1.3,6.2.1, 6.3,
Figure 1, 9, Figure 10

[2]14,6.3.3,7,82,10.4, 14, 14.1

[4]1 4,5.3,5.5,A.1.7, A43,A45

[514,5.2,5.3,6.1,6.3.1.2,6.4.1,6.4.2,6.43.3,6.4.4.2,
6.4.5.1,7.1,7.2.1, Figure 2, Figure 3, Figure 4,7.3.1,

35
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7.4.1.1,8.3
B.2(5), B.2

1:1994(E)

.1,A.1, B.1, B.2(1.2), B.2(2), B.2(3),
6), C.1, C.2(5), C.2(8.1), C.2(8.2)

[614,62.5,75,9

[714.1,5,6.1,

6.2,6.3.1,6.5.1,6.5.2,6.5.5, 6.5.6, 6.6,

6.7,6.7.2,7,822,8.2.5,82.6,82.7,83.3,83.4,

8.3.7.2,8.7

2,87.3,91,93.2,10,A5.2,A6.4,F.2,

G2,11,12

Idle testing state:
[1] 3.3.38
[2112.3.1, 12.

3.4

© ISO/IEC
Information object ICS proforma:
[6] 8.2.4.3, A.2(2N)
[715,6.3.3,6.4,6.5.1,6.5.4,8.1,8.6,8.7.4, F.2
Information object ICS:
[1]3.3.45

[516.4.2.1,6.4.2.3

[716.2,6.5.5,6.7.2.1,8.2.5,F.2
Information object IXIT proforma:

[5]1 C.2(8), C.2(8.1)
Information object IXIT:

Implementation COIfOITIATICE StAICIIICTIE
[113.3.39, 5.6/ 5.8.3,5.8.4,6.1.1,6.1.3,6.2.1, 6.3,

Figure 1, 9
[216.3.3,7, 8.
[4153,55 A
[515.2,5.3, 6.

6.45.1,7.1

B.2(1.2),B

Figure 10

D, 10.4, 14, 14.1

1.7, A.43,A45

1,6.3.1.2,6.4.1,64.2,6.43.3,6.44.2,
72.1,7.3.1,7.4.1.1,8.3.1,A.1,B.1,
2(2), B.2(3), B.2(5), B.2(6), C.1, C.2(5),

C.2(8.1),d2(8.2)

[616.2.5,7.5,
[715,6.1,6.2,

D
6.3.1,6.5.1,6.5.2,6.5.5,6.5.6, 6.6, 6.7,

6.7.2,7,8.1.2,8.2.5,8.2.6,8.2.7,8.3.3,8.3.4,8.3.7.2,
8.7.2,8.7.3,9.1,9.32,10,A5.2, A6.4, F2,G.2
Implementation exitra information for testing:
[1] 3.3.41, 5.8]4, 6.2, 6.3, Figure 1, Figure 10

[2]18.2,11.3.5
[4]15.3,6.1, 6.
[515.2,5.3,6.

D5, 65 A.1.7,A18 A22 A43 A45
1, Figure 1,6.2.1.5,6.3.1.2,6.4.1, 6.4.4,

7.1,7.2.1.4, Figure 2, Figure 3, Figure 4, 7.3.1,
7.4.1.1,83.1,A.1, A2(1.7), A2(2.n), B.1, B.2(1.3),
B.2(1.4), B.2(6), C.1

[616.3,7.2,7.
(7] 10, Annex

5
E

33467623
Information object specification:

[2] 6.4

[516.4.2.1, A2(2.n), B.2(1.2), C.2(2)

[6] 8.2.4.3

[716.1,6.2,6.3.3,6.5.3,G.1
Information object:

[4] A.1.7

[5] 6.4.2.3

[6] 10.2

[716.3.3,6.5.156.6, 6.7.2.1, 8.3.6, 8.7.4, F.1,[F.2
Initial testing state:

[1]13.347,8.2.1

21 12.3.4
Inopportune test event:

1] 3.3.48

[2110.2.1,10.2.2
Interworking:

[1153,5.8

[5] 8.2.1, A.2(1.6)

[6] 6.1

[716.7.2.2,A.4.1.4,B.4,D.1.2
Invalid test event:

Implementation urjder test: [1] 3.349, 6.1.4.4,6.5.1.3
[113.343,6.1 6.5.1,6.5.3,6.5.4,7.2,73.1, Figure 6, [2110.2.1,10.2.2,10.3.2,10.4,A.6,B.6.3, B.$.4, B.6.6,
Figure 7,713.2,7.4,7.5,7.6, Figure &, 8.1, 8.2, Figure B.6.7,B.7.4
10 [41 A1.2.2
[2] 10.2.1, 102.2, 11, Figure2, Figure 3, Figure 4, IPRL:
Figure 1, Figure 5, Figure'6, Figure 7, Figure 8, [6] 4
Figure 9, 1p.4.3, 13,141, A.1, A.2, A.3, Figure 10, [7] 4.1
Figure 11, |Figures}2, Figure 13, Figure 14, A.6.6, ISDN:
Figure 15, |Figure/16 [111.2,1.3,4
[4]5.1, 5.3, 6]2:2)6.3.3,6.3.4,6.4,6.5, A.1.2.1, A.1.3, ISP:
Al14A17,A18 A21,A42 A43 [11 4, 10
[5162.1.1,62.1.2.1,62.1.3.1,6.3.1.1,6.3.1.3,6.3.2.1, [6] 4, 10.5
6.3.2.2,6.3.2.3,6.4.1,6.42.3,6.43.3,6.45.1,7.1, [7141,D.1.4
72.1.1,73.1,7.6.1,7.6.3.1,7.6.3.4,7.6.42,7.6.4.3, ISPICS:
8.2.1,8.3.1,9.1, A.2(1.7), A.2(1.8), A.2(2.n), [6] 4
B.2(1.2), B.2(1.4), B.2(2), B.2(3), B.2(6), C.1, [714.1
C.2(5),C.2(7.2),C.2(8.2) ISPIXIT:
[617.3.4,7.3.5,7.5,10.3.3 [6] 4
[716.1,8.5.2,10,A.1.1, A2, A3.1.3, A3.2.3, B.3, [714.1
D.1.4 Item:
Inconclusive verdict: [1] 3.3.36

[1]3.3.44,3.3.124,6.5.1.3

[2112.4.1

[517.6.2.4,7.6.4.3,8.3.1, A.2(2.n), B.2(4), B.2(6)

36

[517.2.1.2,7.2.1.3
[7]1 6.3.1, Figure 1, Figure 3,8.5,9.2.1, D.1.3
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IUT component:
[1]13.3.50,8.2.2
[21 A3
[41A2.2, A44
IUT:
[113.3.43,4,6.1,6.5.1,6.5.3,6.5.4,7.2,7.3.1, Figure 6,
Figure7,7.3.2,7.4,7.5,7.6, Figure 8, 8.1, 8.2, Figure
10
[2] 4,10.2.1, 10.2.2, 11, Figure 2, Figure 3, Figure 4,
Figure 1, Figure 5, Figure 6, Figure 7, F'gu'e g,

Figpre 11, Figure 12, Figure 13, Figure 14, A.6.6,

Figpre 15, Figure 16
[4]14,5.1,53,62.2,63.3,6.3.4,6.4,6.5, A.1.2.1,

Al3,A14A17 A18 A21,A42, A43
[514,6.2.1.1,62.1.2.1,6.2.1.3.1,6.3.1.1,6.3.1.3,

6.3]2.1,6.3.2.2,6.3.2.3,6.4.1,6.4.2.3,6.4.3.3,

6.45.1,7.1,7.2.1.1,7.3.1,7.6.1,7.6.3.1, 7.6.3.4,
7.6l4.2,7.6.43,8.2.1,8.3.1,9.1, A2(1.7), A2(1.8),
A.2(2.n), B.2(1.2), B.2(1.4), B.2(2), B.2(3), B.2(6),
C.1}, C.2(5),C.2(7.2),C.2(8.2)
[6]14,1.3.4,73.575,103.3
[714.1,6.1,8.5.2,10,A.1.1,A.2, A3.1.3,A.3.2.3, B.3,
D.1.4
IXIT profoyma questions:
[4]1 6.3.3,6.3.4
[6] 10J4.2, 10.4.3
IXIT profoyma:
[1] 3.3.42,6.2.1, Figure 1
[2] 10J5, 14, 14.1
[416.1,6.3.3,6.5,A2.2
[5]1 5.2, Figure 1, 6.3.1.2, 6.3.1.2, 6.4.4
[6]18.2.2,8.2.5,10.4.3
[7]1 10 Annex E
IXIT requifements list:
[1]13.371,6.2.3
[516.44.2,6.4.4.4,8.3.1,B.2(1.3)
[618.2.2,9
[7] Annex E
IXIT template:
[516.4.4.1
IXIT:
[1] 3.3.4X 4, 5.8.4, 6.2, 6.3, Figure 1, Figure 10

Local test method:
[1]1 3.3.51, 7.5.1, 7.5.2, 7.6, Figure 8
[2] 11.3.2, Figure 1,11.6.2, A.1, A2
[4]11.1.8,6.2, A.1.6.4
[516.2.1.2,7.52,7.5.3

Lower tester control function:

rM122 2 £c1 1A
L1] D909, UJl.) I‘+75

5,822
[2111.1,11.5.2,11.5.4, 1222, 12.42
[416.2,6.4, A.11, A.LS5, A.1.62, A.1.6.3, A.16.5,

22
1

[113.3.52,3.3.123,6.1.4.4,6.5.1.3, 74, 7.6, 8.2.1,8.2.2
[2]18.2,11.2.2,11.3.2, 11.3.3, Figure p, Figure 6,
Figure 7, Figure 8, Figure 9,)13, Al4.1, A.6.4, A.6.6
[4]16.2,6.4,A.1.1,A.12,A1.4 A.1.5A.1.6.1,A.16.2,
A.1.6.3,A.1.6.5, A.42/A.43, A44 A.45
[516.2.1.1, 6.3.1.2,(7.52,7.6.2.4, 7.6.4.2, C.1, C.2(3),
C.2(7.2.1)
[6]7.3.5,10.3.3
LT:
[1] 3.3.52;3.3.123, 4
[2]14%71.2.2,11.3.2,11.3.3, Figure 5, Figure 6, Figure
7 Figure 8, Figure 9, 13, A.4.1, Al6.4, A.6.6
{4] 4, A.1.6.2
LTCF:
(1] 3.3.53,4,6.5.1.3,7.4,7.5.5,8.2.2
[214,11.1,11.5.2,11.5.4,122.2,1242
[414,62,64,A.11,A15 A.1.62, A.1.6.3, A.16.5,
A43,A45

Mandatory capability:
[217.2,10.2.1, 10.2.2
[517.3.1
[716.3.1,8.3.7.2,8.3.7.3,9.6, A.3.1.1
Mandatory requirements:
[1]15.2.1,5.6.2,A2
[2]16.2.2,B.4.2,B.4.5,B.5
Mandatory status value:
[T1A3
MCS:
[7]1 4.2, 6.1, 6.6, Figure 10,7,F.2,1.1{1.2, 1.3
Means of testing IUTSs:
[113.3.5, 3.3.54, 3.3.84, 3.3.119, 6.3.2}, 6.5.4, Figure 10

01141

[2]1 4, 837211375

[414,5.3,6.1,62.5,65, A.1.7,A 18 A22 A43,
A4S

[514,5.2,5.3,6.1,Figure 1,6.2.1.5,6.3.1.2,6.4.1,6.4.4,
7.1, 7.2.1.4, Figure 2, Figure 3, Figure 4, 7.3.1,
7.4.1.1,8.3.1,A.1,A2(1.7), A2(2.n), B.1, B.2(1.3),
B.2(1.4), B.2(6), C.1

[6]4,6.3,7.2,7.5

[71 4.1, 10, Annex E

[z T+1T

[4]15.1,5.2,5.3,5.5,6.1,6.2,6.3.3,6.3.5, 6.4, 6.5, 6.6,
7,A.1,A.1.3,A1.7,A18 A2 A23, A3 AA4l,
A42,A43 A45

[515.2, 6.1, Figure 1, 6.3.2.1, 6.4.4.2, Figure 2, Figure
3, Figure 4, 7.4.1.1,7.5.1,7.5.2,7.6.2.1,7.6.2.2,
7.62.4,763.2,7.6.4.1,8.3.1,9.1.1, A.2(2.n), B.1,
B.2(1.3), C.1, C.2(3), C.2(6)

[6]7.3.2,7.3.4,7.3.5, A.2(4)

[7] Annex E

MHS:
[111.3,4,7.2.23
MIDS:
[714.2,6.2,1.1,1.2,1.3

37
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MOCS:
[714.2,6.2,6.
MOT:

33,F2,1.1,12,1.3

[1]13.3.5, 3.3.54, 3.3.84, 3.3.119, 4, 6.3.2, 6.5.4, Figure

10
[414,5.1,5.2,
7,A.1, Al
A.42, A4
[514,5.2,6.1,
3, Figure 4

5.3,5.5,6.1,6.2,6.3.3,6.3.5,6.4,6.5, 6.6,
3,A1.7,A18,A2,A23, A3, A41,
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