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1
Introduction

This contribution suggests NB-IOT Protocol testing development tests structure and provides some guidance on developing TC scope and TC prose with the aim at facilitating the on time completion of the NB-IOT RAN5 Protocol conformance testing project.

2
Tests structure and sub-Rapporteurs

Today's test model makes the explicit testing of requirements belonging to different protocol layers (for some of the protocol layers) in a single TC impossible, or at least difficult without a change. MAC, RLC and PDCP are examples for such layer, whereas RRC and NAS requirements can be explicitly tested in a single TC. Consequently it is suggested that:

From the point of view of requirements belonging to different protocol layers the tests should be separated into the following general areas and one, or if necessary more, sub-Rapporteurs for each of them allocated:

-
MAC layer tests

-
RLC layer tests

-
PDCP layer tests

-
RRC&NAS layers tests (which shall combine the testing of any relevant requirement which for LTE we test in sections Idle Mode, RRC, EMM common procedures, EPS session management, Data transfer, etc.)
Note:
R5 does not provide explicit PHY protocol testing. Normally PHY requirements are tested in RF/RRM. If important PHY requirements are not covered by RF/RRM testing (this usually happens when RAN4 does not have sufficient time to develop tests) then Protocol implicit testing can be provided through higher layers testing.

On the sub-Rapporteurs

-
The sub-Rapporteurs shall undertake all responsibilities a WI Rapporteur has in regard to creating and managing a WP with the difference that they will create and manage sub-WPs which then will be combined into the overall NB-IOT WP by the NB-IOT WI Rapporteurs.

-
If necessary more than one sub-Rapporteur can be allocated to the significantly larger section "RRC&NAS".

3
General guidance to defining the scope of the TCs

3.1
Developing multi-features "user case like" TCs

The answer to the question "To combine or Not to combine?" should be in general determined by the answers to questions like:

-
Can the test procedure "naturally" transit from testing requirement X to testing requirement Y? 

-
Will this avoid or reduce the procedures which will be required to bring the UE to the point where the requirement can be tested) and which we will need if we test the requirements in separate TCs (among others e.g. preambles, postambles or other actions)?

3.2
Implicit Testing

In addition to the developing multi-features "user case like" TCs, another opportunity for reducing testing time is the IMPLICIT TESTING. The question that needs to be asked here is:

-
Can a requirement X be verified indirectly when the UE is engaged in a different to what the requirement X describes action? For example, similarly as we verify PHY requirements we could verify MAC requirements when we test higher layer requirements.

-
Note that as it has been discussed in the past, when a TC includes the implicit testing of specific important requirements, these should be explicitly shown by dedicated TPs and possibly dedicated EXCEPTIONS inserted at particular places in the step sequence (which will not have impact on the TTCN development).

3.3
Combining Mandatory and Optional requirements in a single TC

A general requirement when developing multi-features "user case like" TCs or TCs which include Implicit testing:

-
For TCs combining Mandatory and Optional requirements it shall be ensured that the Optional requirement(s) are defined in branches dependent on clearly defined UE capabilities (ICS or IXIT).

3.4
Failure and Abnormal cases testing

Not all possible combinations of Failure and Abnormal cases requirements need to be tested. Focus should be on those which if implemented incorrectly will lead to:

-
Disruption of NWK Operation

-
Introduction of security risk

-
Making the delivery of service to the end-user impossible

3.5
Some simplistic examples for developing multi-features "user case like" TCs
In order to test for example PLMN selection we need

-
To register (attach) the UE to a PLMN. This registration today is not part of the test (not part of the TPs) for PLMN selection and we test multiple sub-procedures of this registration in a number of separate TCs.

-
In order to do the registration not only EMM procedures take place but as well as RRC procedures. This RRC procedures today are not part of the test (not part of the TPs) for PLMN selection or EMM Registration and we test them in a number of separate RRC TCs.

-
Because during these procedures the UE will go to CONNECTED state, we can also foresee to test some requirements which require CONNECTED state.

-
Similarly a DETACH procedure requires first an ATTACH one therefore ATTACH and DETACH could easily be tested in a single TC.

Applying the concept of multi-features "user case like" TCs, we can have (this is just an example) a single TC which tests

-
PLMN selection

-
All sub-procedures which a registration comprises (ATTACH, AUT, SEC) including Integrity protection and Ciphering/Deciphering

-
RRC Connection establishment and release

-
RRC Radio bearer establishment and release

-
RRC resource reconfiguration

-
RRC connection reconfiguration (even part of Handover)

-
Furthermore, we can add to this same TC also Paging related procedures (RRC and EMM)

-
DETACH

When we want to test some variations of the included in this single test procedures then we can combine some of those variations in a second TC, and so on.
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