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1. Introduction

This paper reviews a variety of fundamental aspects for LTE-GSM handover and proposes a set of initial discussion points
2. Criticality of handover direction
Discussing LTE-GSM handover means in reality discussing two separate problems
· GSM to LTE handover

· LTE to GSM handover

While it can be expected that the protocol procedures will be to some extent similar, the two problems present peculiar aspects for the radio part. Therefore, we believe it is needed to discuss how to prioritize the activity for the two problems. 
As always the case for the introduction of a new technology, we consider the handover from the “new” to the “old” technology to be of higher priority than the vice versa (since the “old” technology is de facto a safety net for the “new” technology).
Thus, in order to allow a quicker introduction of LTE and guide RAN1 and GERAN1 towards a smoother activity, it is proposed to prioritize (possibly at SA1 level) the work on the LTE to GSM handover.
3. Receiver aspects
The first fundamental assumption that needs to be fixed to discuss handover scenarios in mobile systems has to do with which receiver capabilities can be assumed. 

For example, the GSM-UMTS handover was designed assuming that a single radio is active at any point in time, i.e. the UE is either in GSM mode, or in UMTS mode. 

A similar assumption would be important also in this case, both to design a coherent solution and to guide the work that we can expect will take place in RAN4 and GERAN3, thus ultimately limiting the LTE UE implementation complexity.

It is therefore proposed that a single radio UE is assumed when discussing LTE-GSM handover in the current workshop.
4. Redirection aspects
After WCDMA was introduced, it became evident that some operators preferred their users to camp on WCDMA when in idle mode. However, because of patchy WCDMA coverage, the following phenomenon often took place

· A voice call was started in WCDMA
· The moving users ended up outside the WCDMA coverage area

· The call was handed over to GSM

· When the call was terminated, the user camped on GSM (following ordinary GSM procedures)

· Reselection to WCDMA occurred only after some time following ordinary cell reselection procedures

To address this inconvenient, a new mini-feature was added in subsequent releases (GERAN Rel-5 and following), whereas a CS Channel Release in GERAN could terminate the call and simultaneously redirect the user to WCDMA idle mode.

With the introduction of LTE, three radio technologies are now introduced in the 3GPP system. This potentially creates a variety of needs, depending on the operators, e.g

· The operator may wish to be able to redirect users from GSM to either LTE or WCDMA when a GSM call is terminated
· The operator may wish to be able to redirect users from WCDMA to either LTE or GSM when a WCDMA voice call is terminated
· and so on
It is therefore proposed to discuss whether such requirements exist, so that they can be addressed from day one in the specification in GERAN2 and RAN2/RAN3.
In case the requirement exists, guidance would be useful (from SA1 or from the workshop) on which use cases have to be addressed.
5. Core network compatibility
A peculiar difficulty in the LTE-GSM handover is that the former is a VoIP only system, while the latter is mostly a CS system (the study of solutions to support VoIP in GERAN is currently an open WID in 3GPP GERAN).
The LTE-GSM handover is therefore not only a radio handover, but also a typically a domain handover. 
It is QUALCOMM’s opinion that a discussion on the LTE-GSM handover needs also to involve a discussion on interfacing of core network signalling. We can expect this discussion to involve expertise from SA2, GERAN2 and CT1/CT3.
6. Relationship with “Single Radio VCC”
Within the existing SAE activity in 3GPP SA WG2, activity has commenced on “Single Radio VCC”. This is meant to cover handover scenarios between VoIP and CS voice among 3GPP systems, when no dual radio can be assumed, e.g. 
· HSPA VoIP with GSM CS

· HSPA VoIP with UMTS CS

· LTE VoIP with GSM CS

· Etc

We note that obviously SA2’s focus does not currently include any radio considerations at this point in time, while including in theory more use cases that the present workshop
It is therefore proposed that the scope of the present LTE-GSM handover discussion is clarified in relationship with the Single Radio VCC activity started by SA2
7. Conclusion

This contribution has reviewed some fundamental aspects of LTE-GSM handover from a variety of points of view. 
The following is proposed

1. To agree that the work on the “LTE to GSM handover” is of higher priority than the work on “GSM to LTE handover”

2. To assume a single radio UE when discussing LTE-GSM handover in the current workshop

3. To discuss whether the requirement exists for redirection of users from one radio technology to another when a voice call is terminated. If so, it is proposed to discuss which cases needs to be addressed among the potentially large number of them.
4. To acknowledge that the LTE-GSM handover will be both a radio and a domain handover, and to consider the two aspects at the same time.
5. To clarify the scope of the present LTE-GSM handover discussion in relationship with the Single Radio VCC activity started by SA2
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