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1. Introduction

It was agreed by GERAN WG2 #33bis that the decision on whether an ongoing LTE voice call handed over to GERAN/UTRAN shall continue in the CS domain or in the PS domain is taken by the target system depending on supported capabilities and on the network operator policy - see [1].
Document [2] presented a solution to Fallback to CS based on a PS Handover feature enhancement allowing for a more optimised handover when the target system knows that the voice call should continue in the CS Domain already when accepting a PS Handover from a Packet Switched system like LTE.

The present discussion paper is aiming to investigate an alternative approach reusing existing signalling messages for assigning the CS radio resources rather than supplementing a CS resource description in the PS HANDOVER COMMAND message.

Notes:

The present proposal is not affecting the general concepts presented in [2] and is rather seen as an enhancement of the proposed solution.

"PS-CS handover" solutions encompassed by the "Scenario 1" identified in [3] are not in the scope of this proposal because inherently allocating CS radio resources via CS Handover.

2. Proposed approach

2.1 Motivations
The motivations for the present proposal compared to the solution presented in [2] are the following:

· It is not felt wise to add the description of CS resources within the existing PS HANDOVER COMMAND as this would significantly depart from the initial usage of this message and of the related procedures aiming to hand over packet switched resources in the target system. Instrumented with such CS resources, the modified message - or the new "Handover to CS Domain Command" proposed in [2] - would then resemble a DTM HANDOVER COMMAND while the purpose here is not to sustain DTM operation.

· Considering the duration needed to complete the domain change, the network could signal the availability of CS resources to the mobile station in the target system after PS handover takes place without detrimental effects in terms of performance.

2.2 Alternative solution

It is proposed instead, once the mobile has moved to the target cell further the PS handover, to send an IMMEDIATE ASSIGNMENT message encapsulated into a PACKET CS COMMAND on PACCH (see [4] and [5]) for assigning the CS resource to the mobile station.

If the mobile station and the network are supporting DTM enhancements, then this is a native solution that can be used without extra implementation efforts (i.e. this is the network initiated enhanced DTM CS establishment procedure).

If either the mobile station or the network does not support DTM / DTM enhancements, then the implementation effort is felt minimum as the mobile station is already able to decode and act upon a standard IMMEDIATE ASSIGNMENT message. The additional implementation needed is thus the handling of the PACKET CS COMMAND message.

2.3 Additional notes

· This proposal does not prevent the network to reserve the needed CS resource in due time, possibly before the handover takes place - as emphasized in [2]. The difference is that the effective CS radio resource assignment to the mobile station will take place after the PS handover. Handover of PS resources and CS resources assignment are made independent operations.

· As described in [2] the mobile station would use the PS radio resources after PS handover for initiating a Combined RA/LA Update procedure to update its location in the Core Network as long as the mobile station is engaged in a (modified) VCC procedure.

3. Conclusion

This present discussion paper is presenting a modification to the "Fallback to CS" solution described in [2].

It is recommended to extend the usage of existing (Rel-6) signalling means for assigning the CS radio resources instead of supplementing the CS resource description to be used for the voice call into the PS HANDOVER COMMAND message.
This would avoid altering PS-related signalling with the inclusion of the CS radio resource description while adding more flexibility for the CS assignment channel and without affecting the voice call continuity performance.
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