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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#69
	Pending
R5-153076





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 two 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].

The present document provides the latest status update as of 9th November 2015. 

2 Status update (9th November 2015)
Following the TTCN-3 release iwd-15wk38, delivered by MCC TF160 on 18th September 2015, the SS Vendors have been carrying out regression testing of the TTCN-3 LTE Test Suites and reported potential issues back to MCC TF160 using the usual 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: 

-
Based on the feedback provided by each SS Vendors on the progress of their regression testing activities, TF160 estimate the coverage to have reached up to 90% of the overall non-IMS LTE TTCN test cases executed using IMS-enabled devices. This figure is provided under the assumption that a given LTE test case has been regression tested on at least one SS platform against at least one IMS-enabled UE implementation. 
-
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#69”. 

-
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#69

	R5s150902
	Correction to test case 9.2.3.2.12 with IMS enabled
	9.2.3.2.12
	Anritsu Ltd.
	A
	to be implemented in iwd-15wk50
	

	R5s150913
	Correction to test cases 6.2.2.2, 6.2.3.1, 6.2.3.1a with IMS enabled
	6.2.2.2, 6.2.3.1, 6.2.3.1a
	Anritsu Ltd.
	A
	to be implemented in iwd-15wk50
	

	R5s150922
	Correction to LTE MAC test cases (IMS enabled UE / Multi-PDN)
	7.1.2.1, 7.1.2.8, 7.1.3.9
	Rohde & Schwarz
	B
	to be implemented in iwd-15wk50
	

	R5s150944
	Correction to test case 9.2.3.2.2 with IMS enabled
	9.2.3.2.2
	Anritsu Ltd.
	A
	Under review
	

	R5s150960
	Correction to EUTRA RRC test case 8.2.4.1 (IMS enabled UE / Multi-PDN)
	8.2.4.1
	Rohde & Schwarz
	B
	Under review
	

	R5s150961
	Correction to EMM test case 9.2.2.2.1 (IMS enabled UE / Multi-PDN)
	9.2.2.2.1
	Rohde & Schwarz
	A
	Under review
	TS 36.523-1, 
no Tdoc

	R5s150963
	Correction to EMM test cases for IMS-enabled UEs
	Several EMM test cases
	Anite
	C
	Under review
	


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. TTCN was erroneously not resetting the SS-side IMS server to prepare for the next Attach / IMS registration in the test case body. 

-
Issue ID #B: In those test cases, the UE performs an inter-cell handover. TTCN was erroneously not transferring the PDCP COUNT of the default AM DRB in the target cell. While this issue does not affect non-IMS-enabled UEs (e.g. in case of Internet PDN only, no user-plane data is exchanged on the default AM DRB), it affects IMS-enabled UEs because during postamble such UE would try to IMS deregister and be rejected by the SS due to PDCP COUNT mismatch in the SS. 
-
Issue ID #C: The issue occurs when the IMS-enabled UE requests a P-CSCF address via PCO options in the ESM INFORMATION RESPONSE message, the TTCN might erroneously not assign a P-CSCF address in the subsequent ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST. Note that this issue, though affecting many test cases, was only recently observed because the majority of IMS-capable devices currently available are requesting the P-CSCF address in the PDN CONNECTIVITY REQUEST message. 
In addition to the TTCN CRs identified in Table 1 above, during discussions in between two RAN5 meetings and at the TF160 / SS Vendors Workshop#31 (held on 15th/16th October 2015), potential issues with the RAN5 test specifications have been identified, which resulted in direct prose CRs and discussion documents at RAN5#69. Table 2 below lists such identified contributions. 
Table 2: Prose CRs/discussions related to IMS-enabled UEs failures of LTE test cases

	RAN5#69 Tdoc #
	 Doc type
	Doc Title
	Affected test cases
	Submitted by

	R5-155636
	CR
	Extension of TC 8.5.4.1 for Multi PDN configuration
	8.5.4.1
	Rohde & Schwarz

	R5-155637
	CR
	Clarification to EMM test case 9.3.1.16 for IMS enabled UEs
	9.3.1.16
	Rohde & Schwarz

	R5-155640
	CR
	Correction to Postambles for E-UTRA test cases
	Various test cases
	Rohde & Schwarz, MCC TF160

	R5-155702
	Disc
	Test Case limitations on handling IMS signalling (Single-PDN/ Multi-PDN) for Non-IMS E-UTRA and Inter-RAT Test Cases
	Various test cases
	Qualcomm Incorporated

	R5-155577
	Disc
	Support of IMS over UTRAN in LTE Inter-RAT test cases
	Inter-RAT test cases
	Rohde & Schwarz, Qualcomm Incorporated


3 Observations
Compared to the previous status update in [7], one can note that the TTCN regression test coverage has not increased while the number of identified issues has increased. It is considered to be the consequences of the following hurdles faced by the involved players: 

-
Lack of LTE feature support: IMS-capable UEs, available to the regression test teams, do not support the full range of LTE features required to cover the remaining test cases. 

-
Varied behaviours of IMS-enabled UEs: More IMS-enabled UE implementations and/or configurations are becoming available to the regression test teams, and they exhibit different IMS-related behaviours, such that an LTE test case passing with one IMS-enabled UE implementation fails with another.  

-
Multi-PDNs capable UEs: This is a particular instance of the previous observation. More UEs being multi-PDNs capable (with one PDN being the IMS PDN) are becoming available. Multi-PDNs related prose and/or TTCN issues are only now being uncovered. 

Some SS Vendors mentioned that they are actively continuing their TTCN regression testing activities of LTE (non-IMS) test cases using IMS-enabled UEs. 

At the RAN5 level, as exhibited by several discussion papers aforementioned, decisions need to be made about the network deployment scenarios and UE IMS configurations that RAN5 want to see covered by the conformance test environment. 
4 Conclusions
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 UEs executing LTE (non-IMS) test cases. 
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