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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#70
	Pending
R5-153076
R5-155061



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 three 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].

The present document provides the latest status update as of 5th February 2016. 

2 Status update (5th February 2016)
2.1 TTCN-3 regression testing

Following the TTCN-3 release iwd-15wk50, delivered by MCC TF160 on 11th December 2015, the SS Vendors have been carrying out the usual regression testing 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#70”. 

-
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#70

	R5s160050 / R5s160051
	Correction to EUTRA RRC test case 8.5.4.1 for multi-PDN operation
	8.5.4.1
	Keysight, Rohde & Schwarz
	B
	to be implemented in iwd-16wk10
	

	R5s160063
	Correction to EMM test case 9.3.1.17 for IMS-enabled UEs
	9.3.1.17
	Keysight
	A
	to be implemented in iwd-16wk10
	TS 36.523-1, 
R5-160644

	R5s160079
	Correction to test case 9.2.3.1.16 with IMS enabled
	9.2.3.1.16
	Anritsu
	A
	to be implemented in iwd-16wk10
	TS 36.523-1, 
R5-160383

	R5s160080
	Correction to test case 9.2.3.1.18 with IMS enabled
	9.2.3.1.18
	Anritsu
	A
	to be implemented in iwd-16wk10
	TS 36.523-1, 
R5-160383

	R5s160081
	Correction to test case 9.2.3.1.18a with IMS enabled
	9.2.3.1.18a
	Anritsu
	A
	to be implemented in iwd-16wk10
	TS 36.523-1, 
R5-160383

	R5s160097
	Correction to EUTRA EMM test cases 9.4.x on multi-PDN UE
	9.4.x
	Keysight
	C
	Under review
	TS 36.523-1, 
R5-160319, R5-160320


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

-
Issue ID #A: In those test cases, the UE performs a local or NW-triggered detach, hence also IMS deregisters locally. Prose and TTCN are not considering the possible new IMS registration that should happen with IMS-enabled UEs. 

-
Issue ID #B: A bug in the TTCN implementation of the prose CR R5-156138 adding support for multiple-PDNs-enabled UEs has been identified. 
-
Issue ID #C: The issue occurs specially for IMS-enabled UE which are also multi-PDNs-enabled UEs. The 2nd PDN connection establishment is not handled in the prose and TTCN of the identified test cases. 
In addition to the TTCN CRs identified in Table 1 above, direct prose CRs (without a prior TTCN CR) have been raised at RAN5#70, related to test case failure with IMS-enabled UEs. Table 2 below lists such identified contributions. 

Table 2: Prose CRs/discussions related to IMS-enabled UEs failures of LTE test cases

	RAN5#70 Tdoc #
	 Doc type
	Doc Title
	Affected test cases
	Submitted by

	R5-160623
	CR
	Correction to GCF WI-082 EUTRA EMM Testcase 9.2.1.2.3 with IMS enabled
	9.2.1.2.3
	Anritsu, Qualcomm


In addition to the CRs identified in Table 1 and Table 2 above, 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.

This is further described in the following sections. 

2.2 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. 
In-between RAN5 meetings discussions focused on those Inter-RAT test cases that start in UTRA and later on move to LTE. In TF160 / SS Vendors Workshop#32, R5w160006 [11] was presented and several alternative solutions were considered. The workshop endorsed the option (Alternative C) 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. 
Table 3 below lists all CRs to be presented at RAN5#70 to add support of the above in the RAN5 test specifications. 

Table 3: Prose CRs related to IMS-enabled UEs failures of LTE/UTRA test cases starting in UTRA

	RAN5#70 Tdoc #
	 Doc type
	Doc Title
	Affected test cases
	Submitted by

	R5-160355
	CR
	UTRAN Registration procedure for LTE-IRAT test cases
	Generic procedure
	Rohde & Schwarz, Qualcomm


Note that additional prose CRs updating the prose of many of the LTE/UTRA test cases starting in UTRA, to use the new generic procedure proposed by the abovementioned CR, still need to be raised and considered by RAN5. 

2.3 LTE test cases with PowerOff/SwitchOff in TC body

The topic of LTE test cases having a power-off or switch-off command in the test case body was discussed at RAN5#69 and RAN5 agreed (see LS [10]) that: “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”. 
As explained in R5w160006 [11], this resulted in two action points: 

-
SS Vendors to regress these test cases with priority (using TTCN-3 release iwd-15wk50) and report results & issues identified back to TF160. 
-
Using iwd-15wk50 TTCN-3 release. 
-
With UEs configured with single-PDN (IMS). 
-
With UEs configured with Multiple-PDNs (including IMS).
-
TF160 to consolidate the regression results and report at RAN5#70 together with a summary of identified issues.
Regression test results are captured in the spreadsheet contained in the zip file of the present discussion document. The following observations can be made: 

-
TF160 received regression test results from two SS Vendors. 

-
Three UEs were used: two single-PDN IMS UEs, and one multiple-PDNs IMS UE. 

-
Note: Those UEs, available to the regression test teams, do not support the full range of LTE features required to cover all the identified test cases. Hence several test cases could not be exercised. 

-
For the test cases that could be regression tested, the results can be summarized as follows:
-
With single-PDN IMS UEs: most of the test cases got a Pass verdict. 2 TCs got a Fail verdict, which needs further investigation (i.e. no conclusion that the failure is IMS related). 

-
With multi-PDNs IMS UE: most of the test cases got a Fail verdict. The TTCN failures occur:

-
Either in the middle of TC body due an unexpected PDN connection request from the UE.

-
Or at the beginning of the postamble due an unexpected PDN disconnection request from the UE. 

-
The root cause leading to the failure is usually the same, i.e. the test specification prose does not consider in the test case body the particular behaviour of a multi-PDNs-enabled UE, which will try to establish/disconnect the 2nd PDN connection at switch-on/switch-off. 

The aforementioned issues with the multi-PDNs-enabled UEs and the RAN5 test specifications resulted in several prose CRs raised directly at RAN5#70. Table 4 below lists such identified contributions. 
Table 4: Prose CRs related to multiple-PDNs-enabled UEs failures of LTE test cases

	RAN5#70 Tdoc #
	 Doc type
	Doc Title
	Affected test cases
	Submitted by

	R5-160315
	CR
	Extension of EMM test cases 9.1.2.3 and 9.1.2.4 for Multi-PDN configuration
	9.1.2.3, 9.1.2.4
	Qualcomm, Keysight

	R5-160316
	CR
	Extension of EMM test cases 9.1.3.1 and 9.1.3.2 for Multi-PDN configuration
	9.1.3.1, 9.1.3.2
	Qualcomm, Keysight

	R5-160317
	CR
	Extension of EMM test cases 9.2.1.1.1, 9.2.1.1.1a and 9.2.1.1.1b for Multi-PDN configuration
	9.2.1.1.1, 9.2.1.1.1a, 9.2.1.1.1b
	Qualcomm, Keysight

	R5-160318
	CR
	Extension of EMM test cases 9.2.1.1.7, 9.2.1.1.7a and 9.2.1.1.7b for Multi-PDN configuration
	9.2.1.1.7, 9.2.1.1.7a, 9.2.1.1.7b
	Qualcomm, Keysight

	R5-160383
	CR
	Corrections to EMM test cases for Multi-PDN UE
	9.1.2.6, 9.1.3.3, 9.2.1.1.9, 9.2.1.1.20, 9.2.1.1.22, 9.2.1.1.23, 9.2.1.1.27, 9.2.1.1.30, 9.2.1.2.1, 9.2.1.2.5, 9.2.1.2.10, 9.2.1.2.11, 9.2.1.2.13, 9.2.1.2.14, 9.2.1.2.15, 9.2.2.1.1, 9.2.2.1.10, 9.2.2.2.14, 9.2.3.1.8b, 9.2.3.1.10, 9.2.3.1.13, 9.2.3.1.14, 9.2.3.1.16, 9.2.3.1.18, 9.2.3.1.18a, 9.2.3.2.2, 9.2.3.2.5, 9.2.3.2.10, 9.2.3.2.14, 9.3.1.7, 9.3.1.7a
	Keysight, Qualcomm, MCC TF160

	R5-160519
	CR
	Extension of EMM test cases 9.2.1.1.19, 9.2.1.1.20, 9.2.1.1.24 and 9.2.1.1.26 for Multi-PDN configuration
	9.2.1.1.19, 9.2.1.1.20, 9.2.1.1.24,  9.2.1.1.26
	Qualcomm, Keysight

	R5-160520
	CR
	Extension of EMM test cases 9.2.1.2.1, 9.2.1.2.2, 9.2.1.2.3 and 9.2.1.2.4 for Multi-PDN configuration
	9.2.1.2.1, 9.2.1.2.2, 9.2.1.2.3,  9.2.1.2.4
	Qualcomm, Keysight

	R5-160521
	CR
	Extension of EMM test case 9.2.1.2.4a for Multi-PDN configuration
	9.2.1.2.4a
	Qualcomm, Keysight

	R5-160522
	CR
	Extension of EMM test case 9.2.3.2.25 for Multi-PDN configuration
	9.2.3.2.25
	Qualcomm, Keysight

	R5-160523
	CR
	Handling of multi-PDNs capable devices
	TS 36.509
	MCC TF160


3 Conclusions
Issues are still being identified for some LTE-only test cases executed against single-PDN IMS-enabled UEs. Prose and/or TTCN CRs are raised on a case-by-case basis. 
The scope of the RAN5 SIG AP#66.01 regression testing activities has been extended to consider different types of IMS-enabled UE configurations, i.e. those with multi-PDNs capability and those with IMS over UTRA capability. For the former new issues are being identified and many of them are expected to be fixed at RAN5#70. For the latter a way forward is being proposed and the detailed test specification prose & TTCN updates are still work in progress. 
Some of the sub-use-cases identified in the LS [10] are yet to be investigated in details (e.g. LTE/UTRA test cases starting in LTE, LTE-/UTRA test cases with UEs supporting VoLTE but not IMSoUTRA). New prose and/or TCN issues may therefore be identified and require further discussions/investigations/solutions. 

The above information can be taken into account to assess the readiness of the test specifications and the TTCN-3 test suites in handling IMS-enabled (single-PDN and multi-DPNs) UEs executing LTE (non-IMS) test cases. 
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