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1
Introduction 
Existing test case descriptions in 36.523-1 v1.0.0 are suffering from issues such as:

-
unclear aspects on SS behaviour

-
missing descriptions

-
incorrect assumptions on UE behaviour

These issues may lead to development of TTCN test cases which will not have 100% pass rate with conformant UEs. This document is listing the issues, the test cases likely to be affected, and the possible way forwards.
2
Discussion
2.1
Uplink grant assignments (scheduling)

How the SS allocates uplink grant (when, and of which size) can trigger additional UE actions, and create unexpected different behaviours so that 100% pass rate for conformant UEs may not be achieved.

2.1.1
RLC and PDCP

For layer RLC and PDCP test cases, it was agreed in [1] that:

-
the default method is dynamic grant assignment every TTI of a constant uplink Transport Block Size 

-
the uplink TBS can be specified as a test case parameter or as a default size for all layer 2 test cases

-
these assignments every TTI can be disabled explicitly at a certain test step and re-enables at a later test step (the disabling and enabling should be specified as test steps within the test procedure description)

-
for test cases where it is preferred to not used this method, it shall be stated explicitly that the default method for RLC/PDCP test cases is not used and full allocation details (timing and size) shall be specified explicitly and unambiguously.

As a consequence, all existing RLC and PDCP test cases must be reviewed and possibly updated.

2.1.2
MAC

For MAC test cases, the following cases exist in 36.523-1:
-
a number of uplink grant assignments are done explicitly with Random Access Response
-
a number of uplink grant assignments are done explicitly with PDCCH
-
a number of uplink grant assignments are not explicitly specified

In order to allow TTCN development, there shall be no missing information. A possible way forward for MAC test cases is that they should follow the same rules like RLC and PDCP test cases (default method with required parameter or full details). 
2.1.3
RRC and EMM
For RRC and EMM, the uplink grant assignments are never specified, and no method was proposed so far. There does not seem to be any impact to RRC or EMM test cases, but a generic method shall be specified.
2.1.4
Other

For Radio Bearer test cases, combined procedures, it is likely that the uplink grant allocation should be specified as a generic method, which could be different. However, as there is no such test case now, there is no real issue at the moment.

2.2
Downlink assignments
Currently, it is not specified how the transport block sizes are specified in downlink, i.e. among the valid sizes for downlink assignments, there is no information which one is used.

In general, there does not seem to be any impact on test cases descriptions, because the downlink transport block size does not affect decoding neither in MAC, RLC, PDCP or upper layers, and test loop is performed on PDCP SDUs regardless how they are transported.

In some MAC test cases, DL assignments can be specified in order to verify timing relations with other associated actions (e.g. HARQ operation), or for the case of semi-persistent scheduling.

It is proposed to agree that by default, downlink assignments are not specified in any test case, and the SS will dynamically signal them using PDCCH (no semi-persistent scheduling).

2.3
User Data (uplink and downlink)
In general, layer 2 protocol test cases use user data transfer as a mean to test protocol functions. However, a number of issues can be listed:

- 
lack of clear usage of PDUs vs. SDUs: user data are specified in uplink and in downlink sometimes as MAC PDUs, RLC PDUs, RLC SDUs, PDCP PDUs, PDCP SDUs, either in the downlink or in the uplink. Similar test cases use RLC PDUs for one test case and RLC SDUs for the other test case description (either in uplink or in downlink) but have exactly the same description as if there was no impact.
-
lack of clear PDU contents: various information are provided in the uplink or in the downlink on the exact framing (segmentation, values of other protocol fields) which may vary from one test case to another or within the same test case, and which may be different in the "procedure" and the "message" column for the same test case

 -
meaning of PDU numbering: PDUs or SDUs may be numbered in the uplink and in the downlink, and when test loop mode is used, the test procedure description is asking to check in separate step that the PDU or the SDU number x is looped backed, with no explanation what how to check that this is PDU or SDU x and not x – 1 or x + 1.

-
incorrect assumption on test loop mode operation: test case descriptions using test loop mode are assuming looping back of RLC SDUs, while only PDCP SDUs can be looped back. This may affect requirements on Transport Block Size settings for uplink grant assignments. 
-
incorrect assumption on UE RLC segmentation: test case descriptions using test loop make the assumption that the UE will not segment a RLC SDU is it is allocated an uplink grant large enough to contain the whole RLC SDU which the UE is expected to transmit. However, there is no such requirements for the UE, i.e. a UE may segment a RLC SDU in several RLC PDUs even when sufficient uplink grant is assigned.

-
unclear test sequences: certain test sequences specify repetitions where the number of repetition is left opened. Either there is no clear specification on how to fix a repetition number (e.g. in R5-083425r2) or it seems that the intention is actually to cope for alternative UE behaviours by leaving a number of repetitions un specified (e.g. in R5-083426r1). However, there is no indication to distinguish between an "FFS" value to be fixed by the SS, and a "flexible" value to allow for dynamically detected alternative UE behaviours, and the actual meaning of "flexible" value was never made explicit in RAN5 PRD or in a test case.
2.3.1
Data framing

For L2 test cases checking downlink reception operations, downlink data framing is important because correct handling of DL PDUs with their details is checked. In these test cases, test loop may be used to provide evidence for proper decoding.

In such case uplink data framing carries no information, so the only thing the SS should check is that, performing "normal" protocol operations, a number of SDUs are received. For SDU checking, "normal" MAC operation would be decoding of MAC sub headers and associated payload and recognising LCID, "normal" RLC operation would be decoding and reassembly of RLC PDUs in the same way like a UE implementation would do it and recognising radio bearer, "normal" PDCP operation would be decoding of PDCP header and payload. In any case, only protocol fields useful to extract a MAC, RLC or PDCP SDU (depending on which layer a test case belong to) can be checked by the SS.
For L2 test cases checking uplink transmission operations, uplink framing is important because correct formatting of UL PDUs with their details is checked. However, assuming test loop is used to provide uplink data to transmit, framing of downlink data should not impact the test case. In this case, the test case descriptions may only refer to downlink SDUs, and the  
For data framing, it is proposed to review the existing L2 test cases and update them using the above assumptions. In parallel, the missing description for the test model (in 36.523-3) and guidelines for data framing in L2 test cases can be prepared by MCC TF 160.

2.3.2
PDU contents

When PDU contents are to be specified, differences between "message" and "procedure" column of one test case make the description ambiguous. It is possible to avoid any ambiguity if the "message" and the "procedure" contain exactly the same fields or values, or if only one of them contains field values.

When PDU contents to be checked (i.e. for uplink message with verdict assignment), providing additional details which can be expected but are not related to the test purpose can make it ambiguous what the SS is really checking. It is possible to avoid such ambiguity if only the field values to be checked are specified, and if felt useful, any additional information is provided in the form of the note, without any "shall" statement for the UE.
It is proposed to review all L2 test cases and apply the two above mentioned principles to remove ambiguities.
If felt useful, PRD rules can be created later or in parallel (issues for TTCN development are already removed).
2.3.3
PDU numbering & RLC segmentation
In general, PDU numbering for uplink and downlink make it possible to understand that some mapping between downlink and uplink PDUs can be mapped. In some test cases, no numbering is used, but it is expected that there is in fact a one to one mapping.

However, as was explained about UE behaviour, there is no UE requirement ensuring that such a mapping exist, hence relying on it makes it possible that conformant UEs will fail a test case.
As a side remark, according to the analysis of Data framing, there should little use (if any) to number downlink and uplink PDUs/SDUs in the same test case.

It is proposed to review all L2 test cases and check if any assumption is made on RLC segmentation by the UE (actually, absence of segmentation), and correct the test description when the such an assumption was implicitly made. If possible, numbering of uplink and downlink PDUs/SDUs in the same test case should be avoided.
2.3.4
Test loop mode operation
As was clarified, test loop mode will operate on PDCP PDUs only. It is proposed to review all L2 test cases using test loop and correct them (no only replace RLC with PDCP, but also check possible impacts, e.g. on data PDU checking, TBS, etc).
2.3.5
Unclear test sequence and other unclear aspects

In general, all repetitions and alternatives must be really clear in order to allow TTCN development.

Whenever a number of repetitions shall be fixed by the SS, a value is necessary for TTCN development. Whenever there can be alternative UE behaviours, either the alternatives shall be exactly specified using the formats available in the PRD, or more limited checking of UE uplink messages can be considered (in the examples listed, such alternative seem reasonable).

It is proposed to review the L2 test cases and replace all 'n', 'x', etc with actual values within [ ] that will be used for TTCN development. For values that can not be fixed, alternative UE behaviours shall be specified in accordance with existing PRD format.
2.4
RRC IEs
Test cases can not be developed when default message contents are not specified or specific parameters are used which do not match with default message contents for Radio Bearer configuration.

In order to ensure that layer 2 and RRC test cases already in 36.523-1 can be developed in TTCN, it is possible to define specific message contents specifying the parameters where specific values are considered necessary to configure. Then, when default message contents are agreed, redundancies can be removed if any. 

3
Conclusion 
It is proposed to review all the L2 test cases and correct them according to the assumptions listed in this document. Test cases affected by theses issues shall be corrected in order to be marked as ready for initial TTCN development (i.e. 100% complete in the work plan). This is also valid for the preamble of RRC test cases, and any specific value setting in RRC test cases.
The proposed correction shall address all these issues in general, and make sure that the related specific comments for a particular test cases are addressed, i.e. the editor's notes in 36.523-1 v1.0.0 (for test cases agreed in RAN5#40 or before) or the merge comments in the coversheet for [2] (for test cases agreed by email after RAN5#40).
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