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MS Capability during Redirection at Call Establishment
1 Introduction

As an inter-working method for CS service continuity between LTE and GERAN, redirection of VoIP calls to CS domain has been proposed in several previous meetings. However, conditions to trigger such redirections are not clear and some information needed in the redirection decision have not been investigated thoroughly, e.g., MS capability. This document discusses which information eNodeB needs to take into account and how to use it when making a redirection decision.
2 Discussion
In the previously proposed solution, [1] [2] eNodeB decides to redirect the MS to GERAN CS domain at call establishment in case GERAN does not support DTM/PS handover. Redirection decisions in the previous solution has only considered GERAN service type, capability of GERAN neighbours and availability of UTRAN coverage but no information about the MS capability has been included. 
If DTM/PS handover is supported both in GERAN and by the MS handover from LTE to GERAN of both the CS and PS services is preferred to provide continuity for all on-going services.

If DTM/PS handover is supported in GERAN but not by the MS handover is obviously not possible and the only way to later provide call continuity is to redirect the MS to GERAN at call establishment. Otherwise, a voice call first established in LTE cannot be handed over to GERAN without interruption.

In order for eNodeB to decide on one of the above procedures information about MS capabilities is required, e.g. DTM/PS handover support. Similarly in LTE areas overlapping with UTRAN eNodeB must know if the MS supports CVCC procedures [1] in order to succeed with redirection to UTRAN.
From the above discussion, the conditions to trigger redirection need to be further clarified. When making a redirection decision, eNodeB shall take the MS capability and subscription data into account in addition to the GERAN capabilities.
3 Solution
This section discusses how to obtain the necessary MS context to ensure a valid redirection. When receiving a VoIP call setup request, eNodeB requests MME to send the MS capability and user subscription before it makes a redirection decision. The procedure is shown in figure 1. 
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          Figure 1: eNodeB obtains MS capability from MME

During the VoIP call establishment, when eNodeB receives RRC Connection Request message with VoIP indicator from the MS, the eNodeB shall request the MS capability from MME. If the GERAN neighbour cells do not support DTM/PS handover and there are no UTRAN neighbour cells, eNodeB shall send an RRC connection reject message with redirection information to the MS to indicate the MS to access an appropriate GERAN cell. If the GERAN neighbour cells support DTM/PS handover, or there is an overlapping UTRAN cell, then eNodeB shall send an MS context request message to MME to obtain the MS capability and subscription data. According to the network’s capabilities, Service type, MS capability and subscription data, the eNodeB then decides whether the MS should be redirected to GERAN CS domain. 
4 Conclusion
The redirection mechanism is an effective way to prevent voice call interruption in the early LTE deployment by redirecting voice calls to CS domain upon call setup without support of CVCC procedures. However in the previously proposed solutions, since eNodeB lacks information about the MS capabilities, eNodeB will in some cases make a wrong decision resulting in voice call interruption when the MS leaves LTE coverage.
We therefore propose that the MS capability and user subscription shall be considered for the redirection mechanism. We believe the method described in this discussion paper shall be used to get the necessary information to make a valid redirect decision.
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