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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
R5-162027
R5-165265


NOTE:
GCF CAG sent a reply LS to [3] in [4]. PTCRB PVG sent a reply LS to [13] in [14]. 

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].
-
RAN5#71 in R5-163098[15], sent to GCF CAG as part of the LS R5-163206[16].

-
RAN5#72 in R5-165900[17], sent to GCF CAG as part of the LS R5-165958[18].

In the last LS [18], the following Table was included, which summarized the status at RAN5#72 and the RAN5 action plan up to RAN5#73: 

Table 0 – Summary of RAN5 investigations and TC execution guidelines at RAN5#72
	LTE test cases groups
	RAN5 investigation status
	Current TC 

execution guideline
	RAN5 action plan up to RAN5#73

	LTE-only


	Regression testing & fixes done for TCs with PowerOff/SwitchOff in TC body. 

No known open issue.
	No restriction
	Sanity regression testing with IMS-enabled UEs configured in Multi-PDNs

	TLM A,B,C
	Short-term solution: 36.523-2 Note 12, 

Long-term solution: 36.509(R5-162144).
	IMS-enabled UE to be configured in Single-PDN
	Delete 36.523-2 Note 12 for IMS-enabled UEs configured in Multi-PDNs.

	CsFallback
	No known open issue.
	No restriction
	None

	L<->W&IMS
	Partial regression testing performed. 

W2L long-term solution: Handle IMS registration in preamble (R5-162753 & R5-162764).
	IMS-enabled UE to be configured in Single-PDN
	Complete regression testing & fixes

	L<->W&NoIMS
	Only pin-point fixes done.
	FFS
	Complete regression testing & fixes

	L<->TD&NoIMS
	Only pin-point fixes done.
	FFS
	Complete regression testing & fixes

	L2G
	Done. No known open issue.
	No restriction
	None

	G2L

	Short-term solution: R5-166329, 

Long-term solution: handle PDP Context Req. in preamble (R5-165266, R5-165911).
	UE to be configured with IMS-disabled
	Complete long-term solution testing

	1xPre-Reg
	Done. 

Long-term solution: R5-160314
	TCs not applicable to IMS-enabled UEs. 
	None

	MO-SMSoSGs
	Issue identified in R5-166256.
	IMS-enabled UE to be configured with SMS over IMS disabled
	None

	LTE-only = All LTE only test cases not listed elsewhere in the present table.

TLM A,B,C = LTE test cases using the Test Loopback Modes A, B or C.

CsFallback = CS Fallback test cases.

L<->W&IMS = LTE to/from WCDMA Inter-RAT test cases with UE IMS support in WCDMA. 

L<->W&NoIMS = LTE to/from WCDMA Inter-RAT test cases with no UE IMS support in WCDMA. 

L<->TD&NoIMS = LTE to/from TD-SCDMA Inter-RAT test cases with no UE IMS support in TD-SCDMA. 

L2G = LTE to GERAN Inter-RAT test cases.

G2L = GERAN to LTE Inter-RAT test cases. 

1xPre-Reg = CDMA2000 Pre-Registration Inter-RAT test cases. 
MO-SMSoSGs = Mobile Originated SMS over SGs. 
No restriction: IMS enabled UE configured in Single-PDN and/or Multi-PDN.


The present document provides the latest status update as of 7th November 2016. 

2 Status update (7th November 2016)
2.1 TTCN-3 regression testing

Following the TTCN-3 release iwd-16wk37, delivered by MCC TF160 on 16th September 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#73”. 

-
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#73

	R5s160819
	Correction to MultiPDN handling in EUTRA Testcases
	All TCs with Multi-PDN
	Anritsu, Mediatek
	A2
	to be implemented in iwd-16wk49
	

	R5s160890
	Correction to handling of IMSoGERAN procedures
	GtoL TCs
	Rohde & Schwarz
	A3
	under investigation
	


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 (0): all IMS-enabled UEs. 

-
A2 (1): IMS-enabled UEs configured with multi-PDNs.
-
A3 (1): Related to IMS handling over another RAT than LTE. 
-
Issue ID #B: An issue in the test specification prose has been identified, affecting 
-
B1 (0): all IMS-enabled UEs.

-
B2 (0): IMS-enabled UEs configured with multi-PDNs.

-
B3 (0): Related to IMS handling over another RAT than LTE. 
In addition to the TTCN CRs identified in Table 1 above, prose CRs have been raised at RAN5#73, related to test case failure with IMS-enabled UEs. Tables 2, 3, 4 & 5 below list such identified contributions. 
Table 2 lists the prose CRs not related to one of the focused area of investigation detailed in sections 2.2, 2.3 & 2.4. 
Table 2: Prose CRs related to IMS-enabled UEs failures of LTE test cases

	RAN5#73 Tdoc #
	Doc Title
	Affected test cases
	Submitted by

	R5-168083
	Voiding Table 4-1b Note 12
	Loopback TCs
	MCC TF160


Discussions are currently focused on particular sub-sets of LTE test cases identified in the LS [18]: 

-
Sub-set of LTE-only test cases,
-
LTE/UTRA Inter-RAT test cases with IMSoUTRA-enabled UEs,
-
LTE/UTRA Inter-RAT test cases with IMSoUTRA-disabled UEs,
-
LTE/GERAN Inter-RAT test cases.
The latest status of regression testing activities is described in the following sections. 

2.2 LTE-only test cases

-
Objective: Confirm that no multi-PDNs related issue remains. 

-
What: Focus will be targeted at IMS-enabled multi-PDNs configured UEs.

-
How: Sanity regression testing will be performed on all prioritized and RAN5 verified test cases, except for the following:

-
Test cases listed in R5-163098 [15] worksheet PowerOffSwitchOff_LTE-Keysight, for which regression testing is done. 

-
Test cases using test loop mode, as per recommendation of TS 36.523-2 Table 4-1b Note12. 

-
Details of regression testing results: see worksheet LTE_only-All.

Summary: 

-
All test cases had been split between three SS Vendors. Only one SS Vendor (Keysight) provided regression test results using one UE. So only partial test results (40%) are available.  

-
For the test cases for which results were provided: 

-
90% of test cases got a Pass. 
-
For the 10% of test cases (14) that got a Fail verdict, failure causes are still being analysed. TBC. 

-
The limited amount of test results provided does not allow to draw firm conclusions, other than the fact that test case failures are still being observed. 

Some of the failures identified during the regression testing exercise originate in the RAN5 test specifications needing corrections. This resulted in several prose CRs raised directly at RAN5#73. Table 3 below lists such identified contributions. 

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

	RAN5#73 Tdoc #
	Doc Title
	Affected test cases
	Submitted by

	R5-168828
	Correction to applicability of non-IMS test case 9.3.1.3 for IMS enabled devices
	9.3.1.3
	Anritsu

	R5-168832
	Correction to applicability of loopback mode test cases for IMS enabled devices
	7.3.3.2, 7.3.3.4, 7.3.3.6
	Anritsu


2.3 LTE/UTRA Inter-RAT test cases
2.3.1 IMSoUTRA-enabled UEs
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. 
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. 

NOTE:
For some test cases where a user triggered PDP Context is created, the working assumption is that the UE supporting IMS over UTRA also supports multiple Primary PDP Contexts. 
-
Objective: Identify and resolve remaining issues. 

-
What: Focus will be targeted at both IMS-enabled single-PDN (highest priority) & multi-PDNs configured UEs.

-
How: Test cases listed in worksheets L2U_InterRAT-Anritsu & U2L_InterRAT-R&S will be regression tested. 

Summary: 

-
For single-PDN UEs, very good test results were achieved already at RAN5#72 (see [17]) with all Passes on executed test cases. 
-
For multi-PDNs UEs, no U2L test results are available. This sub-use-case is still open. 

Some of the failures identified during the regression testing exercise originate in the RAN5 test specifications needing corrections. This resulted in several prose CRs raised directly at RAN5#73. Table 4 below lists such identified contributions. 

Table 4: Prose CRs related to IMS-enabled UEs failures of LTE/UTRA test cases with IMSoUTRA-enabled UEs
	RAN5#73 Tdoc #
	Doc Title
	Affected test cases
	Submitted by

	R5-168426
	Correction to UTRAN postamble sequence
	All L2U TCs
	Keysight, Intel


2.3.2 IMSoUTRA-disabled UEs
This is related to RAN5 SIG AP#69.01: Investigate failure of non-IMS inter-RAT TCs when IMS is supported in LTE but not in UMTS and TDSCDMA on SS: 
-
Objective: Identify and resolve issues.  

-
What: Focus will be targeted at IMS-enabled single-PDN configured UEs with either WCDMA or TD-SCDMA.

-
How: Test cases listed in worksheets L2U_InterRAT-Anritsu & U2L_InterRAT-R&S will be regression tested. 
Summary: 
-
No test result is available. This sub-use-case is still open. 

2.4 LTE/GERAN Inter-RAT test cases
For GERAN to LTE test cases, a long term solution was agreed by RAN5 at RAN5#72 in R5-165266, R5-165909 & R5-165911. It is based around the idea of rejecting the PDP Context requested by the UE in the preamble to carry SIP signaling, and to fulfil the UE’s request only once the UE has moved to LTE (if requested again by the UE).
As the long term solution could not be tested by RAN5#72 against all GERAN to LTE test cases, a short term solution RAN5 also agreed at RAN5#72 to add a recommendation about the untested GERAN to LTE test cases execution conditions in TS 36.523-2, as per CR R5-166329. The target is to be able to remove this recommendation.    

-
Objective: Complete testing of the long term solution.  

-
What: Focus will be targeted at IMS-enabled single-PDN configured UEs, and GERAN to LTE test cases.

-
How: GERAN to LTE test cases will be regression tested. 

Summary: 

-
Only partial test results (36%) are available, using one UE. For the test cases for which results were provided, 100% of test cases got a Pass. 

-
Only one (out of 9) test cases listed in R5-166329 was tested, successfully (Pass). 

Some of the failures identified during the regression testing exercise originate in the RAN5 test specifications needing corrections. This resulted in several prose CRs raised directly at RAN5#73. Table 5 below lists such identified contributions. 

Table 5: Prose CRs related to IMS-enabled UEs failures of LTE/GERAN test cases starting in GERAN

	RAN5#73 Tdoc #
	Doc Title
	Affected test cases
	Submitted by

	R5-168342
	Voiding Table 4-1b Note15 and Note16
	Below listed G2L TCs
	MCC TF160

	R5-168354
	Adding reference to generic procedure for IMS over GERAN for Idle mode test cases
	6.2.1.4, 6.2.1.6, 6.3.2, 6.4.7
	Keysight, Qualcomm, MCC TF160

	R5-168422
	Adding reference to generic procedure for IMS over GERAN for EMM test cases
	9.2.1.2.1b, 9.2.3.1.6, 9.2.3.2.1b, 9.2.3.2.3, 9.2.3.3.5a
	Keysight, Qualcomm, MCC TF160


3 Conclusions

RAN5 informed GCF CAG and PVG in [18] that RAN5 aims at completing this work by RAN5#73 and provide a final feedback to GCF CAG and PVG at the end of RAN5#73. 

Based on the regression test results available to date, as well as the prose CRs submitted at RAN5#73, the proposed recommendation from RAN5 to the certification organizations on test case execution is summarized in Table 6 below. 

Table 6 – Summary of RAN5 investigations and TC execution guidelines at RAN5#73
	LTE test cases groups
	RAN5 investigation status
	RAN5 Test Case 

execution guideline
	RAN5 action plan going forward

	LTE-only


	Regression testing & fixes done for TCs with PowerOff/SwitchOff in TC body. 

No known open issue. 

Sanity regression testing with IMS-enabled UEs configured in Multi-PDNs not completed. 
	No restriction
	None. 

Remaining prose / TTCN issues will be handled via normal CR process. 

	TLM A,B,C
	Short-term solution: 36.523-2 Note 12, 

Long-term solution: 36.509(R5-162144).
	TBD: To be decided at RAN5#73
	TBD: To be decided at RAN5#73

	CsFallback
	No known open issue.
	No restriction
	None.

	L<->W&IMS
	Partial regression testing performed. 

W2L long-term solution: Handle IMS registration in preamble (R5-162753 & R5-162764).
	No restriction
	None. 

Remaining prose / TTCN issues will be handled via normal CR process. 

	L<->W&NoIMS
	Only pin-point fixes done.
	TBD: To be decided at RAN5#73
	TBD: To be decided at RAN5#73

	L<->TD&NoIMS
	Only pin-point fixes done.
	TBD: To be decided at RAN5#73
	TBD: To be decided at RAN5#73

	L2G
	Done. No known open issue.
	No restriction
	None.

	G2L

	Short-term solution: R5-166329, 

Long-term solution: handle PDP Context Req. in preamble (R5-165266, R5-165911).
	TBD: To be decided at RAN5#73
	TBD: To be decided at RAN5#73

	1xPre-Reg
	Done. 

Long-term solution: R5-160314
	TCs not applicable to IMS-enabled UEs. 
	None

	MO-SMSoSGs
	Issue identified in R5-166256.
	IMS-enabled UE to be configured with SMS over IMS disabled
	None

	LTE-only = All LTE only test cases not listed elsewhere in the present table.

TLM A,B,C = LTE test cases using the Test Loopback Modes A, B or C.

CsFallback = CS Fallback test cases.

L<->W&IMS = LTE to/from WCDMA Inter-RAT test cases with UE IMS support in WCDMA. 

L<->W&NoIMS = LTE to/from WCDMA Inter-RAT test cases with no UE IMS support in WCDMA. 

L<->TD&NoIMS = LTE to/from TD-SCDMA Inter-RAT test cases with no UE IMS support in TD-SCDMA. 

L2G = LTE to GERAN Inter-RAT test cases.

G2L = GERAN to LTE Inter-RAT test cases. 

1xPre-Reg = CDMA2000 Pre-Registration Inter-RAT test cases. 
MO-SMSoSGs = Mobile Originated SMS over SGs. 
No restriction: IMS enabled UE configured in Single-PDN and/or Multi-PDN.
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