SA WG2 Temporary Document

Page 5

SA WG2 Meeting #103
S2-141644
19 - 23 May 2014, Phoenix, USA

Source:
Ericsson 
Title:
Improvement for CSFB with I2 Registration for Handling of Terminating Calls
Document for:
Discussion/Decision
Agenda Item:
7.14.2
Work Item / Release:
TEI13/Release-13
Abstract of the contribution: This document proposes enhancements to the current CSFB procedures to handle terminating calls for an IMS registered CSFB UE in an MTRF scenario.
Introduction

Mobile Terminating Roaming Forwarding (MTRF) is a procedure that has been specified in 3GPP TS 23.018, in order to deliver mobile terminating calls to subscribers that change MSC area during the setup of a terminating call. The MTRF procedure may be applied for CS calls towards mobile subscribers roaming in GERAN or UTRAN access, but also towards mobile subscribers performing CS fallback from E-UTRAN to GERAN/UTRAN/1x, as specified in 3GPP TS 23.272. Figure 1 shows this procedure for reference only. MTRF can be deployed without impact on HPMN when roaming, i.e., the shown impacts on HPMN nodes are optional.
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Figure 1: MTRF procedure according to 3GPP TS 23.018
On the other hand when a UE registers in the MSC Server enhanced for ICS via a CS Location Update procedure and the subscriber is an ICS subscriber (for example determined by an indication received from the HLR), the MSC Server enhanced for ICS registers the subscriber in IMS. The MSC server enhanced for ICS may register the subscriber as well, if it receives a Location Update from an MME when the UE performs a TA/LA Update Procedure associated with CSFB as defined in TS 23.272, and after having determined that the subscriber is an ICS subscriber.
When MSC server enhanced for ICS has registered the ICS subscriber in IMS, then IMS routes terminating calls for that subscriber directly to that MSC based on the information received at the IMS Registration procedure, see Figure 2, taken from 3GPP TS 23.292.
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Figure 2: Mobile terminating call for ICS subscriber registered in IMS via MSC enhanced for ICS
The current solutions for MTRF and MTRR, as defined in TS 23.272, do not cope for the case that the MSC is enhanced for ICS and that the user is an ICS user. The old MSC server has to de-register the UE when it receives the Cancel Location from HLR. At the same time the new MSC enhanced for ICS has to register the UE in IMS, when it determines the user to be an ICS uses, e.g., for example determined by an indication received from the HLR.  Based on existing IMS procedures, as defined in TS24.229, either of the above procedures will lead to the termination of the incoming session by the S-CSCF. 

In order to mitigate the above, it is proposed in such a scenario that the old MSC enhanced for ICS acts as a SIP Proxy/relay towards the new MSC enhanced for ICS.  Both the old MSC enhanced for ICS and the new MSC enhanced for ICS delay any IMS de-registration and IMS registration respectively until the session completion allowing this. 

Figure 3 depicts this alternative in more details
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Figure 3:  Old MSC forwards the call to new MSC
. 
In order to perform the relay role by the old MSC server enhanced for ICS the following steps, depicted in Figure 3 are proposed:

· The UE, after being paged on E-UTRAN, moves to 2G/3G access and performs Location Update to New MSC/VLR. The new MSC performs Update Location to HLR, which results in a Cancel Location to old MSC/VLR. The old MSC does not de-register the user in the IMS when receiving Cancel Location, and the new MSC does not register the user in the IMS after Insert Subscriber Data. The old MSC acts as relay for any subsequent SIP message from now on
· The new MSC indicates in the Send Identification message towards old MSC that it supports ICS and that it supports a SIP interface towards the old MSC (the latter may be implicit by indicating ICS support via Send Identification). The old MSC may have this information also based on configuration (simply all MSCs that could send this information are enhanced for ICS). The new MSC includes in Send Identification message the contact address (IP address / port or FQDN) to be used for any SIP communication for this subscriber.
· When receiving the Cancel Location message from the HLR while waiting for Page Response for an MT call establishment, the old MSC forwards the received INVITE to the new MSC, towards the contact address received in the Send Identification message or in a SIP message from the new MSC.
· The new MSC does not register the subscriber in IMS upon reception of the ICS flag from HLR at Update Location, but delays the IMS registration until the call received from the old MSC has been ended. This implies that all further terminated calls for this subscriber will be routed via the old MSC to the new MSC until the new MSC has registered the subscriber in the IMS. In the same way the old MSC delays the IMS De-registration of the subscriber to the point in time when the call has ended (the MSC continues as signalling relay). In order to limit the signalling relay functionality, the old MSC could also reject all incoming calls (e.g. with indication “user busy” such that only one call needs to be relayed. In addition the new MSC could not allow establishing a new call via the old MSC.
After the last call has been released (or in general, the last CS service has been finished):

· The old MSC/VLR de-registers the user in the IMS, but with delay. The delay needs to be long enough to ensure that the deregistration request from the source MSC Server arrives at the S‑CSCF after the registration request from new MSC Server enhanced for ICS.
· The new MSC/VLR registers the user in the IMS

This alternative offers the advantage is that it does not require any changes to HPMN for roamers, and only impacts the MSC in the VPMN and a subset of the terminating sessions which may experience that situation. As such the solution can be deployed without impacts on HPMN. 
.Proposal
If this alternative is selected, a detailed CR will be provided in future meeting.
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