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Introduction
In TS 23.272, Roaming Retry for CSFB is specified for the case of mobile terminated calls where the MSC, to which the UE sends the LAU, is different from the MSC that sent the paging message to the UE. As discussed in CT4 in previous meetings, the Roaming Retry for CSFB solution has the drawback that it impacts the GMSC, and hence it is costly to deploy for operators with a large number of GMSCs, where the GMSC would not otherwise be impacted except to support Roaming Retry.

A new solution is proposed, called Roaming Forwarding for CSFB, that avoids impacting the GMSC and only impacts both the MSC supporting the SGs interface and the MSC to which the UE sends the LAU. 

Although TS 23.272 is under the remit of SA2 and an LS from CT4 is still pending it is the intention of the contributors to expedite the completion of this work, ideally during Rel-10 timeframe. Since SA2 does not meet until February this paper proposes to analyse the technical solution from CT4's perspective such that if SA2 agrees to initiate this work, or endorses CT4 to lead this work, then protocol solutions will already have had some more detailed level of technical evaluation.

General Proposal and way forward
It is proposed to create a new feature call Mobile Terminating Roaming Forwarding (MTRF) which will initially coexist with Mobile Terminating Roaming Retry (MTRR) feature. The primary purpose for MTRF is to address the CSFB requirement to support a location update event during mobile terminating call triggered CSFB. Although the feature could be specified for non-CSFB cases as an alternative to Roaming Retry as specified in TS 23.018 it is proposed at this stage to initially define it for CSFB only – thus the MSCs receiving CSMT flag set by the UE in a Location Updating Request can trigger this feature. By taking this approach the impacts and success of the procedure can be controlled within the MSCs supporting CSFB. 
It is proposed to define a feature level WID, led by SA2, to include the justification for CSFB and updates to TS 23.272. Then a Building Block WID led by CT4 is assumed to capture the protocol enhancements to MAP and possibly DTAP.

The proposed sequence and detailed description will be submitted to SA2#83 in CR to TS 23.272, a draft of this CR is attached for information. The MAP protocol impacts are proposed in the attached draft CR to 29.002. It is proposed to consider this for information at this meeting but collect technical comments with the aim to be able to agree a solution at CT4#52.

Details of the solution

The basic solution is that when a  CSFB UE that has received a terminating call paging in E-UTRAN and then leaves E-UTRAN and sends a Location Updating Request to a new MSC which does not have any VLR data for the subscriber, and the Location Updating Request includes CSMT flag set, then the new MSC can determine the address of the old MSC which has paged the UE from the the old LAI and TMSI included in the Location Updating Request (the new MSC can derive the NRI and thus the old MSC routing address as per LAI mapping or per MSC Pool concept, see TS 23.236, clause 4.6). The new MSC shall then send a new MAP message Roaming Forwarding Notification containing its routing number. If the old MSC has received a Cancel Location when awaiting a paging response and it is updated to support MTRF it shall start a new timer for receiving the Roaming Forwarding Notification and shall not clear the roaming data (received in PRN) while the timer is active.  On receipt of the Roaming Forwarding Notification the old MSC shall return the roaming data to the new MSC in new MAP message Roaming Forwarding Notification Response. The old MSC shall then send an IAM to the new MSC and establish a user plane connection (forwarding leg) to the new MSC. 
Since the solution is proposed only for the CSFB case and the CSFB has been permitted and triggered from the old MSC after receiving initial SRI it is assumed that existing Roaming restrictions and T-CSI/CAMEL dialog in GMSC can be kept; the principle being that the call is forwarded to the new MSC for CSFB call termination and not re-established from scratch. 

If the UE/new MSC is located  in a different operator domain/multiple PLMNs supported for CSFB that could normally result in different charging then it is assumed that CSFB is only permitted to the "registered PLMN ID" provided to the eNodeB (as defined in R3-103794).

Conclusions

The new proposed feature MTRF is described in two WIDs (feature level and building block) which can be submitted to TSG plenaries in March and if the associated CRs can be agreed in both SA2 and CT groups in February meetings then the whole package could be completed within Rel-10 (this will be for TSG to decide).

Future enhancements to permit the use of MTRF for non-CSFB can be considered later.
