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1 Introduction
As part of the RAN5 SIG Action Point AP#66.01, the topic of support of IMS over UTRAN in LTE Inter-RAT test cases was discussed at RAN5#69 and RAN5 agreed in R5-155993 [1] that the LTE/UTRA Inter-RAT test cases shall handle UEs configured with IMS enabled on both LTE and UTRA. 
How to do it in detail in prose + TTCN is to be discussed and is the subject of the present document, with focus solely on those Inter-RAT test cases that start in UTRA and later on move to LTE. 
2 Analysis
When camping on a UTRA cell, an IMSoUTRA-enabled UE, after having performed a GPRS Attach procedure, will autonomously request a PDP context activation to be used for IMS registration, and more generally for SIP signalling. This will most likely occur during the test case preamble execution. 
Current RAN5 test specifications (and TTCN) cannot cope with such UE behaviour. Different alternative solutions are considered and presented in the sub-sections thereafter. 
2.1 Alt.A: PDP Context Reject
Many of the 3GPP real network deployments that support IMS, support it over LTE (VoLTE GSMA IR.92) but do not support it over UTRA nor GERAN. Also one can note that RAN5 has had no Test Work Item for GSMA IR.58 (IMS Profile for Voice over HSPA, latest version 6.0 on GSMA website dates from October 2014), contrary to IR.92 and now IR.51 (IMS over WLAN). 
These network deployments cannot handle IMS registration over UTRA and need to respond to a potential IMSoUTRA-enabled UE camping on a UTRA cell. 

One alternative is that the ACTIVATE PDP CONTEXT REQUEST message sent by the UE is rejected by the SS using an ACTIVATE PDP CONTEXT REJECT message. 
It is further suggested to use SM cause # 66: requested APN not supported in current RAT and PLMN combination. 
Cause # 66 was added specifically in TS 24.008 (Rel-11) by CT1, following discussions with GSMA on similar subject as the present topic, see [2] and [3] for background information. 

Prose impact: 

For a Rel-11+ UE, cause #66 guarantees that this UE will not re-attempt to establish a PDP context later on during the test case body execution (unless UE is switched off or USIM is removed, see TS 24.008-bg0 clause 6.1.3.1.3), as long as it stays on UTRA RAT. 
For a Rel-8to10 UE, reception of cause #66 will be interpreted by this UE as receiving cause #34: Service option temporarily out of order (see TS 24.008 clause 10.5.6.6). TS 24.008 does not specify further UE action/requirement upon reception of cause #34. Therefore a particular UE implementation may in theory re-attempt to establish a PDP context later on during the test case body execution. 

TTCN impact:
Handling ACTIVATE PDP CONTEXT REQUEST / REJECT messages transaction in TTCN should be a small task. 
2.2 Alt.B: PDP Context Accept and Deactivate in Preamble
The PDP Context requested by the UE for SIP signalling is accepted, P-CSCF address discovery is performed, as well as IMS registration. Then at the end of the preamble, The PDP Context for SIP signalling is deactivated by the SS using a DEACTIVATE PDP CONTEXT REQUEST message, with e.g. cause # 36: regular deactivation. 
This is a similar solution to the way we are handling multiple PDNs in LTE in the UE registration generic procedure (see TS 36.508 clause 4.5.2). 

Prose impact: 

With this alternative, at the end of the preamble the test environment is the same state as in the current test specifications (i.e. no additional PDP Context existing). The open questions might be whether the UE under test is still considered IMS registered and whether it may attempt to re-establish a PDP context later on during the test case body execution. 

According to TS 24.229-8x0 clause B.2.2.1B, in such situation where the PDP context used for SIP signalling is deactivated as result of signalling from the network, the UE will not attempt to re-establish this PDP Context unless it still desires to be registered with IMS. In such case, following PDP Context re-establishment, the UE shall perform a new initial registration. 
TTCN impact:
With this alternative we need to handle in TTCN the IMS registration procedure over UTRA. We already have in TTCN the IMS default handler (used over LTE), so it should be possible to add a call to the existing UTRA functions e.g. f_UTRAN_UE_64kPS_Rb_Est or f_UTRAN_UE_FACH_PS_Rb_Est to the test case. These functions have a parameter UTRAN_DelayForUserPlaneSignalling_Type, which currently only has values of noDelay or waitForIP - the latter only waiting for 1.2 seconds. It should be possible to extend this for IMS registration if needed. The additional SM signalling handling in TTCN should be a small task.

NOTE:
Method II is assumed for P-CSCF discovery (i.e. within the PDP Context signalling). 
2.3 Alt.C: Accept PDP Context and Keep it Active
The PDP Context requested by the UE for SIP signalling is accepted, P-CSCF address discovery is performed, as well as IMS registration. The PDP Context for SIP signalling remains active during the test case body execution and when the UE is moved to the LTE target cell. 
Prose impact: 

This will have probably quite some impact on the prose of the UTRA to LTE Inter-RAT test cases specified in TS 36.523-1. An initial analysis of the potential impacts is provided in the table thereafter. 
Table 2.3-1: UTRA to LTE Inter-RAT test cases – Prose impact analysis
	Test Case Starting in UTRAN
	PDP Context in Test Body
	Possibility to re-use PDP Context from preamble
	Other Comment
	Definite Prose Impact 

	6.2.2.8
	No
	
	
	Yes (see Note)

	6.2.3.3
	No
	
	
	Yes (see Note)

	6.2.3.3a
	No
	
	
	Yes (see Note)

	6.2.3.4
	Yes, in preamble
	Yes
	
	

	6.2.3.4a
	Yes
	Not sure
	
	Yes

	6.2.3.13
	Yes, in preamble
	Yes
	
	

	6.2.3.31
	Yes, in preamble
	Yes
	
	

	6.2.3.35
	No
	
	
	Yes (see Note)

	6.2.4.x
	Yes, in preamble
	Yes
	
	

	6.3.3
	No
	
	
	Yes – starts switched off

	6.3.4
	No
	
	
	Yes – starts switched off

	6.4.5
	No
	
	
	Yes (see Note)

	6.4.6
	No
	
	
	Yes – starts switched off

	8.1.3.7
	Sort of
	No
	Only gets as far as PDP Context Req in test body.  Tests related RRC messages
	

	8.5.2.1
	No
	
	Test Body simply triggers an outgoing PS call and tests RRC Conn messages
	Yes (see Note)

	8.7.1
	Yes, in preamble
	Yes
	
	

	9.2.2.1.10
	Yes – used only to perform TAU in LTE (attach also in test body)
	Yes
	UE is turned on, attached + PDP context in test body.  This shall stay, but add time allowed for IMS registration
	Yes

	9.2.3.3.1
	Yes – used only to perform TAU in LTE
	Yes
	PDP context can be removed from test body
	Yes

	NOTE:
Test cases which do not currently contain a PDP context specify an initial condition of Registered, Idle 
mode (state 3 or 7) on Cell 5.  Both of these states are defined in 34.108 Table 7.2.1.1 to have an inactive 
PDP context, but we will now have a PDP context.  This may result in the generic procedure for camping 
on EUTRAN, TS 36.508, cl.6.4.2.7A-2 – when a PDP context is not established, not being tested in 
EUTRAN/UTRAN test cases.


TTCN impact:
With regards to IMS registration handling in TTCN, same effort as for Alternative B is required. Effort for all other changes to the test cases body is estimated to be proportional to the amount of prose changes. 
3 Comparison
We summarize the status of the investigations with in a table comparing the pros and cons of each alternative solution. 

Table 3-1: Comparison of alternative solutions
	Alternative


	Pros
	Cons

	A
	No impact on test body. 

No SIP signalling handling over UTRA. 

	Some pre-Rel-11 UE may re-attempt to establish PDP context during test body, thus failing the test case.


	B
	No impact on test body.
	SIP signalling handling over UTRA required in test preamble. 

UE may attempt to re-establish PDP context during test body, thus failing the test case.



	C
	Deterministic UE behaviour.
	SIP signalling handling over UTRA required in test preamble and body. 

Impact on test body of many test cases due to active PDP context. 


	NOTE:
Prose impact on the test preamble is not listed above, as required by all alternatives. 




4 Conclusions

Unless we make additional assumptions on the expected UE behaviour following a rejection/deactivation of the PDP Context used for SIP signalling (see Note), the only alternative guaranteeing a deterministic UE behaviour appears to be Alternative C. However this is also the alternative with the biggest impact on the prose and TTCN of the test cases specification. 
NOTE:
E.g. such assumption was made in the case of multiple PDN handling in LTE when the second PDN connection is released at the end of the UE registration preamble (though not for the IMS PDN). 
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