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1
Introduction
At CT1#104, C1-172202 was submitted to address the case of a UE in eCall only mode moving from E-UTRAN to UTRAN/GERAN while one of the eCall inactivity timers (T3444/T3445) was running. While discussing the CR, it became clear that TS 24.008 currently does not address the case of a Rel-14 UE capable of eCall over IMS and of eCall over CS performing inter-RAT mobility while in eCall only mode.

The purpose of this document is to identify the corresponding gaps in the specification, and to propose a way forward.
2
Discussion

2.1
Problem statement
The changes made to TS 24.008 for eCall were done in Rel-8. At that time, only eCall over CS was specified, so the changes assumed that a UE in eCall only mode was only capable of CS services (eCall over CS, and CS call for test/reconfiguration). Consequently, the following restrictions were added to the specification:

[TS 24.008 subclause 4.7.3]

An eCall only mobile station shall not perform a normal or combined GPRS attach procedure.

[TS 24.008 subclause 4.7.4.0]

An eCall only mobile station shall not perform any kind of GPRS detach procedure.

[TS 24.008 subclause 4.7.5]

An eCall only mobile station shall not perform a normal or combined routing area updating procedure.

It is important to note that these restrictions result solely from the fact that in Rel-8, a UE in eCall only mode would only need to perform CS procedures, and not from service requirements preventing the UE in eCall only mode from exercising PS services, since the related requirements in SA1 TS 22.101 subclause 10.8 only include:

UEs designed to be able to perform eCalls and configured to only perform eCalls (eCall only mode) shall comply with the following additional requirements:

· The UE shall not perform mobility management procedures, including registration on a PLMN, except when attempting to initiate and during an eCall, or to initiate a test or reconfiguration of the terminal upon request from the user.

· For UEs that have the ability to be called back by the PSAP, the UE shall be capable to continue mobility management procedures for a limited duration following the termination of the eCall.

-
The UE shall contain an USIM application.

-
In the case where the user subscribes to other services provided by the PLMN, it shall be possible for the network operator to reconfigure the UE so that it can access the subscribed services.

-
It shall be possible for the user of the UE to change network operator/service provider (i.e. to use a different USIM) or for the subscriber to modify the existing subscription used with the UE.

-
It shall be possible for the UE upon request from the user to initiate a call to an operator designated non-emergency MSISDN for the purpose of accessing test and terminal reconfiguration services.

Conclusion 1: the restrictions in TS 24.008 preventing a UE in eCall only mode from performing a normal or combined GPRS attach, GPRS detach, and normal of combined RAU procedures do not map to any SA1 service requirement. They were introduced because in Rel-8, eCall meant eCall over CS.

In Rel-14, eCall over IMS was specified. SA1 mandated a UE supporting eCall over IMS to also support eCall over CS in TS 22.101 subclause A.27.4:
An IVS that supports IMS emergency call based eCalls shall also support TS12 based eCalls.

This requirement entails that a UE which supports eCall over IMS is capable of both PS and CS services.

It was acknowledged that such a UE may also perform inter-RAT mobility since changes were made to TS 23.237 in [1], to TS 24.237 in [2] and to TS 24.008 in [3] to enable SRVCC handover of an eCall over IMS.

Conclusion 2: A UE capable of eCall over IMS is also capable of eCall over CS and thus supports both CS and PS services.

Conclusion 3: A UE capable of eCall over IMS can perform inter-RAT mobility between E-UTRAN and GERAN/UTRAN.
However, no consideration was given to mobility management procedures after inter-RAT mobility between E-UTRAN and UTRAN/GERAN (for either idle or connected mode). This creates several issues described in the following section. 
2.2
Gap analysis of inter-RAT scenarios
The following table lists the inter-RAT scenarios to consider for a UE in eCall only mode capable of eCall over IMS, and describes what is missing to address them.
Table 2.2-1: Gap analysis for inter-RAT scenarios
	Scenario #
	RAT transition
	UE State
	Missing specification aspects?
	Consequence of missing specification aspects
	Proposed solution

	1
	E-UTRAN -> UTRAN/GERAN
	Connected mode – SRVCC HO of ongoing eCall
	- UE is required to perform RAU in UTRAN/GERAN after "an S1 mode to Iu mode or S1 mode to A/Gb mode intersystem change and ISR is not activated" (see TS 24.008 subclause 4.7.5) but this is prevented by the restrictions in the same subclause saying "An eCall only mobile station shall not perform a normal or combined routing area updating procedure")
- GPRS detach is prevented by TS 24.008
	- Ambiguous requirements in the specification
- UE will not be able to detach for the PS domain once eCall inactivity timer expires.
	- Allow RAU for UE in eCall only mode if UE is capable of eCall over IMS
- Allow GPRS detach for UE in eCall only mode if UE is capable of eCall over IMS

	2
	E-UTRAN -> UTRAN/GERAN
	Connected mode – PS HO of test/reconfiguration call with no voice media
	- RAU in UTRAN/GERAN after PS handover is prevented by TS 24.008

- T3243 is not started upon release of PS test/reconfiguration call

- GPRS detach is prevented by TS 24.008
	- UE will not be reachable for any HPLMN call back (using the PS domain) after the call is released in UTRAN/GERAN

- T3243 will not be started so there will not be any trigger for the UE to detach from the network.
- UE will not be able to detach for the PS domain 
	- Allow RAU for UE in eCall only mode if UE is capable of eCall over IMS

- Start T3243 upon release of PS test/reconfiguration call

- Allow GPRS detach for UE in eCall only mode if UE is capable of eCall over IMS

	3
	E-UTRAN -> UTRAN/GERAN 
	Idle mode - while T3444/T3445 is running
	- RAU in UTRAN/GERAN is prevented by TS 24.008

- Handling of T3444/T3445 upon E-UTRAN -> UTRAN/GERAN mobility is not specified

- GPRS detach is prevented by TS 24.008
	- UE will not be reachable for a PSAP call back (following an eCall in E-UTRAN) or an HPLMN call back (using the PS domain, following a test reconfiguration call in E-UTRAN).

- T3242/T3243 will not be started so there will not be any trigger for the eCall inactivity procedure and thus UE will not detach from the network
- UE will not be able to detach for the PS domain
	- Allow RAU for UE in eCall only mode if UE is capable of eCall over IMS.

- start T2342/T3243 with the time left on T3444/T3445 upon idle mode E-UTRAN -> UTRAN/GERAN transition
- Allow GPRS detach for UE in eCall only mode if UE is capable of eCall over IMS

	4
	UTRAN/GERAN -> E-UTRAN
	Connected mode – ongoing eCall 
	Not applicable (CS to PS SRVCC handover is currently not supported even for normal emergency calls)
	-
	-

	5
	UTRAN/GERAN -> E-UTRAN
	Connected mode – ongoing test/reconfiguration call
	Would require CS to PS SRVCC HO of test/reconfiguration call. To minimize impact, it is proposed not to support this in Rel-14
	-

	-


	6
	UTRAN/GERAN -> E-UTRAN
	Idle mode – while T3242/T3243 is running
	- Combined GPRS attach is prevented by TS 24.008
- Handling of T3242/T3243 is not specified


	- unclear if UE should perform attach or TAU in E-UTRAN
-  T3444/T3445 will not be started so there will not be any trigger for the eCall inactivity procedure, and thus UE will not detach from the network
	- Allow combined GPRS attach for UE in eCall only mode capable of eCall over IMS

- start T3444/T3445 with the time left on T3242/T3243 upon ide mode UTRAN/GERAN -> E-UTRAN transition


3
Proposal
It is proposed to enable inter-RAT mobility for a UE in eCall only mode capable of eCall over IMS, by making the following specification changes:

In TS 24.008:

1) Define a new GMM eCall inactivity procedure to trigger a GPRS detach when T3242/T3243 expires at a UE in eCall only mode capable of eCall over IMS after the UE has performed an intersystem change from S1 mode to Iu or A/Gb mode
2) Specify that the UE in eCall only mode that performs an intersystem change from S1 mode to Iu or A/Gb mode with T3444 (resp. T3445) running shall stop T3444 (resp. T3445), shall start T3242 (resp. T3243) with the time that was left on T3444 (resp. T3445) and shall perform the appropriate mobility procedures
3) Specify that the UE in eCall only mode shall start T3243 upon release of a PS signalling connection established due handover of a test/reconfiguration call from E-UTRAN to UTRAN
4) Specify that the UE in eCall only mode shall start T3243 upon release of a test/reconfiguration call that was handed over from E-UTRAN to GERAN
5) Remove the restriction that “An eCall only mobile station shall not perform a normal or combined GPRS attach procedure” for mobile stations capable of eCall over IMS
6) Remove the restriction that “An eCall only mobile station shall not perform any kind of GPRS detach procedure” for mobile stations capable of eCall over IMS
7) Remove the restriction that “An eCall only mobile station shall not perform a normal or combined routing area updating procedure” for mobile stations capable of eCall over IMS
In TS 24.301:

1) Specify that the UE in eCall only mode that performs an intersystem change from Iu or A/Gb mode to S1 mode with T3242 (resp. T3243) running shall stop T3242 (resp. T3243) , shall start T3444 (resp. T3445) with the time that was left on T3242 (resp. T3243) and shall perform the appropriate mobility procedures
These changes are implemented in, respectively, C1-173133 and C1-173134. 

4
References

[1]

S2-165083, Support of SRVCC for eCall Over IMS , Qualcomm Incorporated (23.237)
[2]

C1-164864, Support for SRVCC of eCall over IMS at the EATF, Qualcomm Incorporated (24.237)
[3]

C1-163835, Support of SRVCC for eCall over IMS, Qualcomm Incorporated (24.008)

