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Discussion
1 Introduction

At 3GPP TSG RAN WG5#66 (February 2015) the issue of LTE (non-IMS) test cases failing IMS-enabled UEs was reported and discussed in [1] and [2]. It resulted in an LS [3] being sent to GCF CAG and PTCRB PVG, and the following RAN5 SIG Action Point: 
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#66.01
	SIG
	Perform regression testing of E-UTRA test cases with available TTCN fixes to identify all impacted tests and IMS related failure causes 
	Anritsu, Anite, R&S
	R5-150645, R5-150647

R5-151111
	RAN5#71
	Pending
R5-153076
R5-155061
R5-160383

R5-160085



NOTE:
GCF CAG sent a reply LS to [3] in [4]. 

Two intermediary status updates have been provided by MCC TF160 on the RAN5 SIG e-mail reflector on 6th March and 20th April 2015, and the following consolidated status updates were provided at:

-
RAN5#67 in R5-151734[5], sent to GCF CAG as part of the LS R5-151998[6]. 
-
RAN5#68 in R5-153076[7], sent to GCF CAG as part of the LS R5-153797[8].

-
RAN5#69 in R5-155061[9], sent to GCF CAG as part of the LS R5-156171[10].

-
RAN5#70 in R5-160750[12], sent to GCF CAG as part of the LS R5-160982[13].

The present document provides the latest status update as of 17th May 2016. 

2 Status update (17th May 2016)
2.1 TTCN-3 regression testing

Following the TTCN-3 release iwd-16wk10, delivered by MCC TF160 on 11th March 2016, the SS Vendors have been carrying out special regression testing activity of the TTCN-3 LTE Test Suites and reported potential issues back to MCC TF160 using the RAN5 TTCN Change Request (CR) process. 
All TTCN CRs have been analysed or are being analysed by MCC TF160. Table 1 below summarizes the status of all TTCN CRs identified as relating to the potential failure of an LTE test case executed against an IMS-enabled UE. 
The following should be noted: 

-
Some of the identified TTCN issues may be related to test specification prose problems: in this case prose CR(s) need is identified by an entry in the column “Requires prose CR @RAN5#71”. 

-
For each TTCN CR, the TTCN implementation status can be found in the column “TTCN status”.

Table 1: TTCN CRs related to IMS-enabled UEs failures of LTE test cases
	TTCN CR Tdoc #
	TTCN CR Title
	Affected test cases
	Submitted by
	Issue ID
	TTCN status
	Requires prose CR @RAN5#71

	R5s160263
	Corrections for EMM test cases 9.2.2.1.6 and 9.2.2.1.7 on IMS-enabled UEs
	9.2.2.1.6, 9.2.2.1.7
	Keysight
	A1
	to be implemented in iwd-16wk24
	

	R5s160266
	Correction to EMM test case 9.1.3.1
	9.1.3.1
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160267
	Correction to EMM test case 9.1.3.2
	9.1.3.2
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160269
	Corrections to test cases 9.2.1.1.1a and 9.2.1.1.1b
	9.2.1.1.1a, 9.2.1.1.1b
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160271
	Correction to test case 9.2.3.2.12
	9.2.3.2.12
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160272
	Correction to test case 9.2.1.2.4
	9.2.1.2.4
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160273
	Corrections to test cases 9.2.1.1.7 and 9.2.1.1.7a
	9.2.1.1.7, 9.2.1.1.7a
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160278
	Correction to test case 9.2.1.1.20
	9.2.1.1.20
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160279
	Correction to test case 9.2.3.1.16
	9.2.3.1.16
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160280
	Correction to test case 9.2.3.1.18
	9.2.3.1.18
	Anritsu
	C
	to be implemented in iwd-16wk24
	

	R5s160306
	Correction to EMM test case 9.1.3.1 for IMS-enabled UEs
	9.1.3.1
	Keysight
	A1
	to be implemented in iwd-16wk24
	

	R5s160308
	Correction to EMM test case 9.1.2.5   (--> Multi-PDN / IMS enabled UE)
	9.1.2.5
	Rohde & Schwarz
	B2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162674

	R5s160309
	Correction to EMM test case 9.1.2.7   (--> Multi-PDN / IMS enabled UE)
	9.1.2.7
	Rohde & Schwarz
	B2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162679

	R5s160321
	Correction to EMM test case 9.2.3.1.25
	9.2.3.1.25
	Keysight
	C
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162636

	R5s160332
	Correction to allow checking for erroneous IMS signalling in case of activated Test Loop Mode (--> IMS enabled UE)
	Generic procedure
	Rohde & Schwarz
	n/a
	under investigation
	TS 36.508,  not available

	R5s160333
	Correction to test case 9.2.3.2.14 with IMS enabled
	9.2.3.2.14
	Anritsu
	A1
	to be implemented in iwd-16wk24
	

	R5s160334
	Corrections to EMM test cases 9.2.1.1.1a and 9.2.1.1.1b for multi-PDN UE
	9.2.1.1.1a, 9.2.1.1.1b
	Keysight
	A2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162731

	R5s160335
	Corrections to EMM test case 9.2.3.1.16 for IMS-enabled UE
	9.2.3.1.16
	Keysight
	A1
	to be implemented in iwd-16wk24
	

	R5s160340
	Correction to EMM test case 9.2.2.2.14  (--> IMS enabled UE / Multi-PDN)
	9.2.2.2.14
	Rohde & Schwarz
	A1
	to be implemented in iwd-16wk24
	

	R5s160348
	Correction to GCF WI-082 test case 9.2.3.1.18 with IMS enabled
	9.2.3.1.18
	Anritsu
	A1
	to be implemented in iwd-16wk24
	

	R5s160359
	Corrections to EMM test case 9.2.1.2.1 for Multi-PDN UE
	9.2.1.2.1
	Keysight
	A2
	to be implemented in iwd-16wk24
	

	R5s160360
	Corrections to EMM test case 9.2.1.1.19 for Multi-PDN UE
	9.2.1.1.19
	Keysight
	A2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162377

	R5s160361
	Corrections to EMM test case 9.2.1.1.24 for Multi-PDN UE
	9.2.1.1.24
	Keysight
	A2
	to be implemented in iwd-16wk24
	

	R5s160362
	Corrections to EMM test case 9.2.1.1.1 for Multi-PDN UE
	9.2.1.1.1
	Keysight
	A2
	to be implemented in iwd-16wk24
	

	R5s160363
	Corrections to EMM test case 9.2.1.2.1d for Multi-PDN UE
	9.2.1.2.1d
	Keysight
	A2
	to be implemented in iwd-16wk24
	

	R5s160368
	Corrections to EMM test case 9.2.1.1.18 for Multi-PDN UE
	9.2.1.1.18
	Keysight
	B2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162289

	R5s160369
	Corrections to EMM test case 9.2.1.2.4a for Multi-PDN UE
	9.2.1.2.4a
	Keysight
	C
	to be implemented in iwd-16wk24
	

	R5s160370
	Corrections to EMM test case 9.2.1.1.26 for Multi-PDN UE
	9.2.1.1.26
	Keysight
	B2
	to be implemented in iwd-16wk24
	TS 36.523-1, R5-162292

	R5s160376
	Corrections to EUTRA Idle Mode test case 6.1.1.4 for Multi-PDN UE
	6.1.1.4
	Keysight
	A2
	under investigation
	

	R5s160385
	Correction to UTRAN Registration procedure with IMS enabled for LTE-IRAT test cases
	LtoU TCs with UTRAN pre-preamble
	Anritsu
	A1
	under investigation
	

	R5s160386
	Corrections to EMM test case 9.2.1.1.2 for Multi-PDN UE
	9.2.1.1.2
	Keysight
	B2
	under investigation
	TS 36.523-1, R5-162291

	R5s160387
	Corrections to EMM test case 9.2.2.1.2 for Multi-PDN UE
	9.2.2.1.2
	Keysight
	B1
	under investigation
	TS 36.523-1, R5-162287

	R5s160388
	Correction to IMS Emergency Call test case 11.2.3 for Multi-PDN UEs
	11.2.3
	Rohde & Schwarz
	A2
	under investigation
	

	R5s160393
	Correction to test cases 9.2.3.1.15, 9.2.3.1.15a and 9.2.3.1.18a with MultiPDN configuration
	9.2.3.1.15, 9.2.3.1.15a, 9.2.3.1.18a
	Anritsu
	B2
	under investigation
	TS 36.523-1, R5-162696

	R5s160394
	Correction to LTE-IRAT test cases 6.2.3.13 & 6.2.3.4 for “IMS over UTRA” enabled UEs
	6.2.3.13, 6.2.3.4
	Rohde & Schwarz
	B2
	under investigation
	TS 34.108, 
R5-162655

	R5s160399
	Corrections to EMM test case 9.2.1.2.2 for IMS-enabled UE
	9.2.1.2.2
	Keysight, Rohde & Schwarz
	A1
	under investigation
	

	R5s160402
	Corrections to EMM test case 9.2.1.2.3 for IMS-enabled UE
	9.2.1.2.3
	Keysight
	C
	under investigation
	

	R5s160404
	Corrections to EMM test case 9.2.1.2.4 for Multi-PDN UE
	9.2.1.2.4
	Keysight
	A2
	under investigation
	

	R5s160408
	Corrections to EMM test case 9.2.3.2.11 for IMS-enabled UE
	9.2.3.2.11
	Keysight
	A1
	under investigation
	

	R5s160414
	Corrections to EMM test case 9.2.2.2.1 for Multi-PDN UE
	9.2.2.2.1
	Keysight
	B2
	under investigation
	TS 36.523-1, R5-162635

	R5s160415
	Corrections to EMM test case 9.2.3.1.5 for Multi-PDN UE
	9.2.3.1.5
	Keysight
	B2
	under investigation
	TS 36.523-1, R5-162636

	R5s160416
	Corrections to EMM test case 9.2.3.2.2 for IMS-enabled UE
	9.2.3.2.2
	Keysight
	A1
	under investigation
	

	R5s160418
	Correction to CMAS test case 18.1.3 for IMS enabled UE with Multi-PDN configuration
	18.1.3
	Rohde & Schwarz
	B2
	under investigation
	TS 36.523-1, R5-162712


The issues identified by the aforementioned TTCN CRs can be categorized into the following areas of problems:  

-
Issue ID #A: An issue in the TTCN implementation has been identified, affecting 

-
A1 (10): all IMS-enabled UEs. 

-
A2 (9): IMS-enabled UEs configured with multi-PDNs.

-
Issue ID #B: An issue in the test specification prose has been identified, affecting 
-
B1 (2): all IMS-enabled UEs.

-
B2 (10): IMS-enabled UEs configured with multi-PDNs.

-
Issue ID #C (12): An issue in the TTCN implementation has been identified following implementation of multi-PDNs related prose CR(s) at RAN5#70. 
During discussions in between two RAN5 meetings and at the TF160 / SS Vendors Workshop#32 (held on 21st January 2016), discussions focused on two particular sub-set of LTE test cases identified in the LS [10] to be known to have issues with IMS-enabled and/or multi-PDNs-enabled devices: 

-
LTE/UTRA Inter-RAT test cases where there is "IMS support in LTE and in WCDMA” ==> (pc_IMS = TRUE),

-
LTE test cases, which have power-off/switch-off in test case body.

The latest status of regression testing activities is described in the following sections. 

2.2 LTE test cases with PowerOff/SwitchOff in TC body

Details of regression testing results: see worksheet PowerOffSwitchOff_LTE-Keysight.

Summary: 

-
Both IMS-enabled single-PDN and multiple-PDNs UEs were used. 

-
Most of the test cases have been tested against one or two UEs for each configuration type. A small number of test cases could not be executed, mostly due to the lack of UE support of particular features exercised by those test cases. 
-
In several cases a PASS result is marked if the test case failed on the base iwd-16wk10 delivery but a correction TTCN CR has already been raised on wk10 TTCN, as indicated in the comments columns. 
-
Comparing with the results reported at RAN5#70 (worksheet PowerOffSwitchOff_LTE-R5-160750), one can note that:

-
There has been a significant improvement in the pass rate of those test cases, when exercised against UEs configured with IMS-enabled multiple-PDNs UEs. This is the result of the many prose CRs adding multiple PDNs support agreed at RAN5#70 and implemented in iwd-16wk10, plus the regression TTCN CRs raised in the last two months. 
-
The pass rate of the test cases, when exercised against UEs configured with IMS-enabled single-PDN UEs remains good. 

2.3 LTE/UTRA Inter-RAT test cases
The use case of supporting IMS over UTRAN in LTE Inter-RAT test cases was discussed at RAN5#69 and RAN5 agreed (see LS [10]) that: 
-
The LTE / UTRA Inter-RAT test cases shall handle UEs configured with IMS enabled on both LTE and UTRA. 
2.3.1 Starting in LTE

Details of regression testing results: see worksheet L2U_InterRAT-Anritsu.

Summary: 

-
Both IMS-enabled single-PDN and multiple-PDNs UEs were used. 

-
Most of the test cases have been tested against one or two UEs for each configuration type. Several test cases could not be executed, due to the lack of time or lack of UE support of particular features exercised by those test cases. 
-
In several cases a PASS result is marked if the test case failed on the base iwd-16wk10 delivery but a correction TTCN CR has already been raised on wk10 TTCN, as indicated in the comments columns. 
-
For the test cases that could be regression tested, the results are generally good with a high pass rate. 
-
For several test cases, even though they are categorized at L2U, they have in the TTCN a ‘pre-preamble’ (pre-test conditions) done on a UTRAN cell, so some of the aspects under the scope of the U2L test cases also impact those test cases, e.g. IMS registration on a UTRA cell. 

2.3.2 Starting in UTRA

RAN5 agreed at RAN5#70 (see R5-160730, R5-160991) to handle the potential IMS registration over UTRA on the network side and to keep the associated PDP Context active throughput the UTRA part of the test case body. This has been implemented in TTCN-3 delivery iwd-16wk10. 

Details of regression testing results: see worksheet U2L_InterRAT-R&S.

Summary: 
-
Limited progress has been achieved as there are still a couple of generic open issues being discussed and affecting many of the listed test cases. 
-
It was reported at the Workshop #33 that the IMS registration on UTRAN implemented in iwd-16wk10 TTCN-3 delivery is generally working. 

-
The main blocking issues known to date are the following: 
-
There are issues with test cases where the test case finishes in UTRA. During switch off procedure the IMS deregistration procedure takes too long and as a result the UE sends detach request. 
-
How to manage multiple PDP Contexts in UTRAN in those test cases. 

3 Conclusions
Very good progress has been achieved for the LTE test cases with PowerOff/SwitchOff in the test case body, such that after agreement of related prose CRs at RAN5#71, and their implementation in the upcoming iwd-16wk24 TTCN-3 delivery, both test specifications and TTCN should be able to support IMS-enabled UEs configured with single-PDN or with multi-PDNs. 

For the LTE to UTRAN test cases, though good progress has been achieved, there still remains many test cases that have been unexercised. Regression testing should be completed based on iwd-16wk24 to assess the readiness of both prose and TTCN. 

For the UTRAN to LTE test cases, investigation and regression testing need to continue to identify the issues and have them fixed. . 
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