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Abstract: Discusses the pontential for ICS UE IMS regsitration expiration, proposes text to overcome problems and removes associated editor’s note. 
1. Introduction
The issue of IMS de-registration of an ICS UE during an ongoing ICS session was again raised during SA2 #64. It was agreed on this occasion to insert an editor’s note that it is FFS how to keep the remote leg when the IMS registration expires. This document briefly discusses IMS registration and the potential for it to expire during an ongoing ICS session whilst the UE is in an Access Network not supporting simultaneous PS and CS. It concludes that the issue is not so much one of how to maintain the remote leg when the IMS registration expires, but more one of how to avoid that IMS registration expiration occurs whilst the UE is not in a position to re-register. Text is proposed to this effect.
2. Discussion
2.1 The problem
When an ICS/SC UE performs Access Transfer from one Access Network to another, or handover within 3GPP between e.g. E-UTRAN and GERAN there is a possibility that the UE’s IMS registration will expire if the media is being carried over a Circuit Switched (CS) bearer, and the Access Network does not support simultaneous PS and CS bearers. E.g. in GERAN not having DTM. 

This problem may also potentially occur following call establishment when the UE is IMS registered via a network that does not support simultaneous PS and CS. In that case, the call established using ICS I1 procedures still results in an ICS session that relies on the UE’s IMS registration, and if registration subsequently expires (with the UE having no means to re-register), the remote leg should be release according to existing procedures in 3GPP TS 24.229.
3GPP TS 24.229 section 5.1.1.4.1 states that the default remaining IMS registration time at which point an IMS UE shall re-register in IMS (unless an UE application or the user has detemined re-registration is not necessary) is 600 seconds. That means it would potentially be possible for a UE in an ICS session having signalling via Gm to transfer or handover to an Access Network not supporting simultaneous PS and CS with only 601 seconds remaining until IMS registration expiration. Similarly, an UE in Idle Mode may enter an ICS session via an Access Network not supporting simultaneous PS and CS, with only 601 seconds of IMS registration remaining. This is clearly not long enough to ensure that the call will have been release by either end or will have returned to an Access Network supporting signalling via Gm simultaneously the bi-directional speech media, before IMS registration expires. 
2.2 Possible solutions

Solution 1. The editor’s note added to TS 23.292 at SA2 #64 suggests that a solution is needed in the IMS for how to keep the remote leg when IMS registration expires. Such a solution would appear at the very least to require changes to the S-CSCF such that it can recognise when a remote leg has been established by an Application Server on behalf of a UE and that it should be maintained even when the UE IMS registration expries. Generally, any solution requiring changes to existing IMS entities should be avoided, so such a solution should be quickly discarded.  
Solution 2. If we look at the details of IMS re-registration as defined in 3GPP TS 24.229 however, it appears that rather than specify how to avoid the loss of the remote leg on IMS registration expiration, it should be possible for the UE / Network to avoid IMS registration expiration, simply by setting the registration expiry and re-registration threshold appropriately. E.g. by having a sufficiently long IMS registration expiration time and having the UE re-register if the remaining registration duration falls below a given threshold that is likely to be exceeded by the length of any subsequent or remaining call. 

Significantly, 3GPP TS 24.229 states that the UE can perform re-registration at any time after the initial registration has been completed. The default duration requested by the UE during registration is 600000 seconds, though this may be reduced by the S-CSCF. As stated above however, the default time at which the UE shall re-register is 600 seconds prior to registration expiration, or if the registration duration is less than 1200 seconds, when half the registration duration has expired. For a UE that is battery powered, an appropriate time at which to re-register would perhaps be equivalent to its remaining talk-time, after which the call would have to be released in any case. This would not however, cater for a mains powered UE in which case it may be appropriate to re-register when a longer time remains until registration expiration. E.g. perhaps equal to its maximum talk-time, as although this may still lead to IMS registration expiration during an ongoing ICS session, the length of the session by that time would be such that release of the call due to IMS registration expiration would potentially be lost in the “noise” of the call being dropped due to other reasons (after all how many 3 hour long calls without interruption have you pariticpated in?). The IMS re-registration time for ICS UE could be a matter of implementation in the UE, with a network that implements ICS setting an appropriate expiration duration (e.g. at least twice the average maximum UE talk-time) upon registration. Alternatively, the re-registration time could be communicated by the network operator as part of provisioned operator policy and even be based e.g. on maximum call length statistics, if the operator wishes to exert more control. 
3. Recommendation
It is recommend that the editor’s note on IMS registration expiration is removed from TS 23.292, and that text is added to the effect that the network should set an appropriate IMS registration duration to ensure the UE IMS registration is unlikely to expire during an ongoing ICS session when the UE is unable to register via Gm. Further it is proposed that text is added to the effect that in order to avoid ICS session release due to IMS registration expiration, an ICS UE shall re-register in IMS in time to ensure that any subsequent ICS session will not be released due to IMS registration expiration.  
4. Proposal

The following changes are proposed to TS 23.292.
* * * First Change * * * *

<Proposed change in revision marks>
7.5
Service continuity

7.5.1
Service continuity for ICS UE

7.5.1.1
Service continuity while maintaining the use of CS access for the media

7.5.1.1.1
IMS sessions established using Gm reference point

7.5.1.1.1.1
Overview
When the CS bearer is used for the media of the IMS session, the Gm reference point may be used for communication of service control signalling, contingent upon the VPLMN support of the Gm reference point. A change of access network due to handover, see 3GPP TS 23.009 [22] and 3GPP TS 25.413 [23], may result in an inability to use the PS access for the Gm reference point while the use of CS access for the media of the IMS session is still possible; under such circumstance, the service continuity is maintained by switching the signalling transport over to the CS access, e.g. by switching the use of Gm with the I1 reference point or to not using Gm or I1.
7.5.1.1.1.2
Use of Gm reference point possible after handover 

Standard Handover procedures, see 3GPP TS 23.009 [22] and 3GPP TS 25.413 [23], are used for handover of the Service Control Signalling Path and the CS Bearer Control Signalling Path along with the associated circuit bearer to the target access network. 

The use of Gm reference point for Service Control Signalling Path is maintained upon handover.
7.5.1.1.1.3
Use of Gm reference point not possible after Handover 
Standard CS handover procedures, see 3GPP TS 23.009 [22] and 3GPP TS 25.413 [23], are used to relocate the CS Bearer Control Signalling Path and the associated circuit bearer to the target access network. Upon completion of the handover of the CS Bearer Control Signalling Path and the associated circuit bearer to the target access, the UE sends a handover notification message to the SCC AS to indicate use of I1 for the Service Control Signalling Path if the I1 reference point is available in the target access network or to fallback to not using Gm or I1. 

After handover, the I1 reference point is used for session control signalling in networks supporting the I1 reference point; the non ICS UE procedures apply in networks not supporting the I1 reference point.

If the SCC AS detects that the ICS UE is not reachable by Gm, the SCC AS should clear all inactive sessions related to the user if any are present, and update the remote leg if necessary. 
In order to avoid release of an ongoing session due to the UE’s IMS Registration expiring when connecting via an Access Network not supporting simultaneous PS and CS, the ICS UE shall re-register its public user identity at a time at least equal to its remaining active mode time prior to the expiration of its present IMS registration time. Furthermore, the Registrar in a network implementing ICS should set the IMS registration expiry time to a value appropriate to ensure that re-registration by the ICS UE does not occur with a frequency resulting in an unacceptable signalling overhead, e.g. with a period less than that the average maximum active mode time of a UE.

7.5.1.2
Service continuity when transferring the media of IMS sessions between PS and CS access

See 3GPP TS 23.237 [12] IMS Service Continuity.

