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1. Introduction

At 3GPP TSG RAN5#66, the issue of non-IMS E-UTRA test cases failing with IMS-enabled UEs was reported and discussed as part of noted discussion paper [1]. It resulted in an LS being sent to CAG and PTCRB, and a RAN5 SIG Action Point AP#66.01 to perform regression testing of E-UTRA test cases with available TTCN fixes to identify all impacted tests and IMS related failure causes. 

The SS Vendors have been carrying out regression testing of the TTCN-3 Test Suites and have reported potential issues back to MCC TF160 using the usual RAN5 TTCN Change Request (CR) process. All TTCN CRs have been analysed and fixed by MCC TF160 with priority. Based on the feedback provided by each SS Vendors on the progress of their regression testing activities, MCC TF160 has provided status update in RAN5#67 [2] and RAN5#68 [3]. The estimated coverage has been reported to have reached up to 90% of the overall non-IMS LTE test cases executed using IMS-enabled devices in the last meeting RAN5#68 [3]. 
However, on further debugging on latest WK38 TTCN there seems to be many areas which are still affected due to lack of specific requirements and RAN WG5 is requested to make a decision so that 100% coverage can be achieved with the help of TTCN implementation. The current discussion paper highlights some of those areas, key issues and market requirements.
2. Discussion

2.1 Test mode/ Loopback mode activated test cases with IMS enabled UE:
2.1.1 Loopback mode C test cases with Single/ Multi-PDN: In the last meeting a major issue on Test mode/ Loopback mode A and Loopback mode B test cases with Single-PDN was reported in noted discussion paper [4] and CRs for TS 36.509 [5] and TS 36.508 [6] were agreed. However, Loopback mode C was beyond the scope of that discussion paper [4]. This topic is still open for discussion and decision if we should follow the same guidelines for Loopback mode C as in the case on Loopback mode A and B. Total 28 Loopback Mode C test cases are affected which are from 17.1.x, 17.2.x, 17.3.x and 17.4.x series.
Loopback Mode D and Loopback Mode E test cases are beyond the scope of this discussion paper and needs to be revisited once TTCN for these test cases are in verifiable state.

2.1.2 Test mode/ Loopback mode A and Loopback mode B test cases with Multi-PDN: When running these Test mode/ Loopback mode A and Loopback mode B activated test cases with Multi-PDN (pc_Multi_PDN_Support:= TRUE), it was realised that in many test cases test mode is activated in continuation of attach procedure of first PDN (pc_provide_IMS_as_second_APN:= TRUE or pc_provide_Internet_as_second_APN:= TRUE) and PDN connectivity request of second PDN is expected by TTCN later which is based on the prose defined in TS 36.508.
Though TS 36.509 section 5.3.2.3 does not prohibit bringing-up the second PDN when test mode is active but it does not allow any uplink/downlink PDCP SDUs on any DRBs. Also, it does not mention if uplink/downlink PDCP SDUs can be allowed on SRBs. Additionally UE may only transmit uplink PDCP SDUs on any DRB, for the sole purpose of obtaining its IP address(es) which UE has already obtained when first PDN was brought up. Hence due to missing specific core requirements, it is up to UE implementation if it will bring-up second PDN or not when test mode/loopback mode is active. Current TTCN which is based on the prose defined in TS 36.508 Clause 4.5.2A does not handle different UE implementations.
Total ~ 75 Loopback Mode A and Loopback Mode B test cases are affected from Chapter 7, 8, 9, 12 and 13 when tested with Multi-PDN. Eg. Test cases 7.1.3.11.1, 8.1.2.5 and 9.2.3.1.23.

2.2 CS-Fallback from E-UTRA test cases with IMS enabled UE:
When a non-IMS supporting UE is in connected mode on a non-IMS supporting E-UTRA SS and a voice call is initiated, then UE transmits an EXTENDED SERVICE REQUEST message with Service Type IE set to "mobile originating CS fallback or 1xCS fallback” and falls back on UTRA, GERAN or 1x to complete the voice call setup.
2.2.1 Case1: When UE supports IMS and SS also supports IMS: In such case when the voice call is initiated, it can be completed in E-UTRA only over IMS in PS-domain and there is no need for UE to CS-Fallback. In such cases, the test requirements of these CS-Fallback test cases cannot be tested correctly. The applicability of these test cases may require upgrade based on the decision if we agree to mark these test cases as not applicable when IMS (pc_IMS:= True) is supported.
2.2.2 Case2: When UE supports IMS and SS does not support IMS: In such cases, SS specifies to send back Attach Accept without EPS network feature support indicator. A UE shall make a voice call in CS domain and still CS-Fallback. This case will test the requirement of non-IMS market with IMS enabled UE. 

There are ~ 40 CS-Fallback test cases and applicability spec needs to be updated based on which of the above case all the CS-Fallback test cases will be aligned. If test cases are falling into different categories, then it needs to be aligned first.

2.3 EMM/ ESM test cases with IMS enabled UE with single-PDN/ Multi-PDN:

On executing these test cases with the current IMS signalling support in the pre-amble, we have realized that there are many test cases which requires IMS signalling handling during test case body and verify the test purpose without affecting the overall scenario. TTCN CR [7], [8] and [9] are examples of such scenarios. There seems to be more test cases (not limited to EMM/ESM) affected in which IMS handling is required in test case body.
2.4 Inter-RAT test cases with/ without IMS support over UTRA-FDD/ TD-SCDMA:

Due to different network operators deploying IMS over E-UTRA and UTRA-FDD/TD-SCDMA to upgrade their existing network, we have seen there are different market requirements when supporting IMS on UTRA-FDD/TD-SCDMA. In such cases, different UE behaviour based on implementation is expected when UE moves to UTRA-FDD/TD-SCDMA. A Prose CR [10] was agreed in the RAN5#68 to add support on few xSRVCC test cases. Currently TTCN is unable to handle different UE behaviour due to incomplete test applicability conditions for handling IMS support on different RATs. A detailed discussion paper R5-155577 [11] will be presented for more details on this issue.  
2.5 E-UTRA ( GERAN and GERAN ( E-UTRA Inter-RAT test cases with IMS enabled UE:

A Prose CR [12] was agreed in the last meeting to set all PDP contexts to inactive in the default ROUTING AREA UPDATE ACCEPT message in the E-UTRA to GERAN mobility test cases which prevented IMS messages in GERAN when these test cases are tested with IMS enabled UEs. Also, there are many GERAN to E-UTRA test cases which start in GERAN first before mobility to E-UTRA. A generic decision is requested to be taken on how to test these test cases and should the proposed test applicability conditions for handling IMS support on different RATs be extended in these test cases as well. 
3. Proposal
Qualcomm would like to make following requests to the WG when non-IMS E-UTRA and Inter-RAT test cases are executed with IMS enabled UE:
1. Discuss and decide test prose and TTCN expectation when loopback mode C is active?
2. Discuss and conclude if TTCN will handle different UE implementations when Test mode/ Loopback mode A and Loopback mode B test cases are tested with Multi-PDN? Or suggest if we need TS 36.509 clarification? 
3. Discuss and decide which case will be tested in signaling test cases with IMS enabled UE for CS-Fallback test cases? Based on such decision, applicability and/or test prose may require update.

4. For EMM/ESM and other test cases affected in the test case body, what approach should be taken for debugging? Is there a generic way we can identify affected test cases like test cases which have power-off/switch-off in test case body?
5. Discuss and consider suggested proposal in the discussion paper R5-155577 [11] to provide RAT specific IMS handling support?

6. Discuss if we would like to extend the same approach for the Inter-RAT GERAN test cases?

4. Proposed way forward

RAN5 discussed and below are the suggested way forward for IMS enabled UE:

1. Loopback mode C with Signal-PDN: Test Loopback mode C test cases in the same way as Test mode/ Loopback mode A and B test cases with Single-PDN are tested with IMS enabled UE i.e. UE shall not initiate IMS registration. A CR for TS 36.509 will be proposed in the next meeting RAN5#70 to update core requirement.

2. Test mode/ Loopback Mode A, B and C active with Multi-PDN: It was clarified that SRBs for second PDN are not prohibited and shall to be brought up when test mode/loopback mode is active and tested with IMS enabled UE. However it was agreed that Loopback testing is only limited to conformance and hence test mode/loopback mode test cases shall be tested with pc_multiple_PDN:= FALSE AND pc_Provide_Internet_as_second_APN:= FALSE AND pc_Provide_IMS_as_second_APN:= FALSE. A 36.523-2 applicability CR will be raised at RAN5#69 to add such requirement in these test cases. A CR for TS 36.509 will be proposed in the next meeting RAN5#70 to update the core requirement.

3. CS-Fallback from E-UTRA test cases with IMS enabled UE: Category “When UE supports IMS voice and SS does not support IMS voice” is the one that will be tested in conformance as in this case a UE shall make a voice call in CS domain and still CS-Fallback. This will test the requirement of non-IMS market with IMS enabled UE. If any test case falls in the other category i.e. “When UE supports IMS voice and SS support IMS voice” then we need to find those test cases and change it to category i.e. “When UE supports IMS voice and SS does not support IMS voice”.

4. For EMM/ESM and other test cases affected in the test case body due to missing prose and/or TTCN handling: The best way to identify affected test cases is to regress test cases which have power-off/switch-off in test case body with priority as part of AP#66.01. List of test cases with power-off/switch-off in test case body is part of R5-150647 [13].

5. IMS over GERAN will not be supported for Inter-RAT GERAN test cases.
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