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Discussion
This paper proposes a new alternative to the open issue: “maintaining IMS registration”: in that proposal, the UE checks when receiving a HO Command indicating that it shall perform a rSRVCC handover whether its IMS registration is still valid. If not, it rejects the handover command with a proper cause value. 
Another related issue is also addressed below: as the solution looks at the moment, when receiving the rSRVCC capability indication from the UE, the MSC has no way of knowing whether the UE has been able to register to IMS. 

To solve that issue, it is proposed that the setting of the UE rSRVCC capability indication is made dependant on the fact that the UE has successfully registered to IMS. So for instance, if the UE attaches to the CS domain first, without being attached to the PS domain or IMS registered, it does not indicate to the network that it is rSRVCC capable. When it has registered to IMS, it then sends a Location Area Update/Combined RA/LA Update/Tracking Area Update to indicate its rSRVCC capability.
Proposal

First Change
6.3.3.2
GERAN/UTRAN Attach procedure

The UTRAN/GERAN Attach procedure for an rSRVCC capable UE is performed as defined in TS 23.060 [6] with the following additions:

-
The UE indicates to the network its capability to perform rSRVCC as follows:

-
In case of a network of Network Mode of Operation type I:

-
The "rSRVCC capability indication" is sent by the UE in the Attach Request message to the SGSN at combined GPRS/IMSI Attach, and in the Routing Area Update Request message at combined RA/LA Update.

-
If received by the SGSN, the "rSRVCC capability indication" is sent to the MSC in the Location Updating Procedure.

-
In case of a network of Network Mode of Operation types II or III:

-
The "rSRVCC capability indication" is sent by the UE in the Attach Request message sent to the MSC.

The rSRVCC capability indication signalled to the network shall take into account the IMS registration status of the UE. This means that if the UE has not been able to register at the time it sends the CS Attach Request, the Location Area Update or a Combined RA/LA Update, it shall not indicate it is rSRVCC capable to the network. If there is a change to its IMS registration status, the UE shall perform a Location Area Update or a Combined RA/LA Update to signal that change to the network (including, resp. removing the rSRVCC capability if the UE has registered to IMS, resp. lost its IMS registration)
Editor’s Note: The final impacts depend on the solution selected for Access Transfer Preparation.

-
If the subscriber is allowed to have rSRVCC in the VPLMN, the HSS shall include the "rSRVCC allowed" indication in the Insert Subscriber Data sent to the MSC Server.

6.3.3.3
E-UTRAN attach procedure

The E-UTRAN attach procedure for 3GPP rSRVCC UE is performed as defined in TS 23.216 [7] with the following addition:

-
rSRVCC UE includes the "rSRVCC capability indication" as part of the "MS Network Capability" in the Attach Request message and in Tracking Area Updates.
The rSRVCC capability indication signalled to the network shall take into account the IMS registration status of the UE. This means that if the UE has not been able to register at the time it sends the Attach Request or the Tracking Area Update, it shall not indicate it is rSRVCC capable to the network. If there is a change to its IMS registration status, the UE shall perform a Tracking Area Update to signal that change to the network (including resp. removing the rSRVCC capability if the UE has registered to IMS resp. lost its IMS registration).
-
If the subscriber is allowed to have rSRVCC in the VPLMN, the HSS shall include the "rSRVCC allowed" indication as part of the subscription data sent to the MME.

6.3.3.3a
Informing the source RAN about the possibility to perform rSRVCC

The MSC Server determines the possibility of performing rSRVCC based on:

-
The rSRVCC capability of the UE.

-
The presence of the rSRVCC allowed indication in the subscription data of the user.


-
For access transfer preparation alternatives 1 and 2: the rSRVCC capability of the SGSN the UE is currently registered.

The MSC Server informs the RAN about the possibility to perform rSRVCC by sending an “rSRVCC operation possible” to the BSC/RNC:

- 
in the case of the Iu-CS interface: the Common ID message when the Iu Connection is setup between the MSC Server and the BSC/RNC at Attach Request, Location Area Update, at SRNS relocation, at inter-RAT handover from GERAN, 

-
in the case of the A interface: in the appropriate message(s) to be defined at stage 3 at attach request, location area update, at intra and inter-MSC handover, at inter-RAT handover from UTRAN.

In case of inter-MSC handover, the rSRVCC operation possible indication shall be conveyed in the prepare HO required message sent from the anchor MSC to the target MSC.

The RAN shall use that information for deciding the cells for which the UE shall report measurements that lead to handover request to the core network. 

End of first Change
Second Change
6.3.4
Maintaining IMS registration
6.3.4.1
General

As a prerequisite for rSRVCC, the UE is IMS registered over PS. 

6.3.4.2
ATCF controlled registration

To avoid that the IMS registration expires during an ongoing voice call over GERAN / UTRAN without DTM support, the ATCF instructs the P-CSCF as follows:

-
While the voice call is ongoing on the CS access leg (to/from the ATCF), the P-CSCF shall update the local registration timer of the PS access leg such that it does not expire during the ongoing call.

-
If needed, the P-CSCF will also further instruct the S-CSCF to update its registration timer for the PS access leg such that it does not expire during the ongoing call.

After releasing the voice call(s), and if needed, the UE itself updates the IMS registration, i.e. in case the original IMS registration timer on the UE has already expired, the UE will immediately perform re-registration.

NOTE:
If the UE's IMS registration timer expires locally during the ongoing call, the UE ignores this until the call is completed and is able to perform a re-registration.
Following figure shows an example of the solution:
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Figure 6.3.4.2-1: ATCF controlled registration
Editor's Note: It is FFS that whether a resume timer is needed and what if CS session is not anchored on ATCF.

6.3.4.3
SCC AS controlled registration 

During the IMS (re-)registration procedure, The UE shall send a SIP REGISTER request with an additional time interval Tmaintain to IMS to maintain IMS registration when UE is involved in CS session. The time interval for IMS re-registration is called TRegistration. In order not to impact P-CSCF, the Tmaintain shall be included in the Expires header field of the SIP REGISTER request and the response.
The S-CSCF shall not reduce the Tmaintain if the 3rd party registration needs to be performed to a SCC AS. The S-CSCF may reduce the TRegistration according to local policy. The S-CSCF shall forward the TRegistration to the SCC AS via 3rd party registration procedure and forward the TRegistration to the UE, e.g. by including the TRegistration in the response to the SIP REGISTER request.

The SCC AS may hold a time interval TTransfer corresponding to the approximate transfer time of the SIP REGISTER request. The SCC AS shall reset the time interval for monitoring IMS re-registration to (TRegistration + TTransfer) when all CS sessions of the UE has been released or the UE re-registration has been informed, and stop monitoring the IMS re-registration when CS session of the UE can be detected. If the time expired, the SCC AS shall inform the HSS to de-register the UE.
Following figure shows an example of the solution:
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Figure 6.3.4.3-1: SCC AS controlled registration
6.3.4.4
Not maintaining IMS registration

In this alternative, the IMS registration of the UE is not maintained.

When getting the Handover Command from the network, the UE shall check the status of its IMS registration. In case its IMS registration has expired, it rejects the Handover Command, with a proper cause value indicating that the IMS registration has expired.
The RAN indicates to the MSC the failure of the rSRVCC handover, and may reconfigure the measurements the UE shall report (to avoid that the UE reports cells to which rSRVCC would be required). 

End of Second Change
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