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Continuity of Voice Calls
1 Introduction

LTE is currently being defined as a pure packet switched system which could imply that speech services will be delivered over packet switched bearers.

Operators of current 3GPP access systems (GERAN/UTRAN) will probably roll out LTE in “islands” surrounded by coverage from the other 3GPP access system(s). Coverage will, for many of the existing 3GPP operators, most probably be offered by existing 3GPP access systems (GERAN/UTRAN) for a long time to come.

Due to these facts, it would be desirable to define how continuity of voice calls between different 3GPP access systems shall work.
2 PS Handover and Voice Continuity in the PS Domain
In 3GPP TS 25.913, the service requirements on e.g. interruption times for Handover between LTE and other 3GPP access systems can be found. The current requirements state a wanted level of Handover interruption time of 300 ms or less.
Most solutions to the continuation of voice calls can be excluded already by looking at the interruption time requirements. E.g. the continuation of voice calls by use of a “Call Re-establishment” solution (see 3GPP TS 23.882) would not fulfil the current requirements.
PS Handover has been defined in 3GPP Release 6 and would fulfil the interruption time requirements if the voice call continues on a packet switched bearer in the target system (GERAN/UTRAN). 
For GSM, and from a quality perspective, it would be possible to continue a voice call on a packet switched bearer if it was supported through EDGE Release 7
. 
This approach of continuing voice calls in the target systems PS Domain will also allow for the continuation of other IP based services in parallel to the voice service.
While LTE is being defined as a packet switched system it would also be preferable from the LTE point of view if impacts to LTE from any other radio access technology’s CS Domain could be avoided. This would also be fulfilled by using PS Handover and voice over packet switched bearers as the main solution to the continuation of voice calls between LTE and other 3GPP access systems. 
Finally, it should be noted that a voice call that is continued on a packet switched bearer in an overlying 3GPP system (GERAN/UTRAN) would easily be handed back to LTE with a subsequent PS Handover should LTE coverage again be found.
3 Fallback to CS (Voice Continuity in the CS Domain)
For a number of reasons, it could be desirable to support a “Fallback to CS” solution as outlined in 3GPP TR 23.882. 

Such a solution would be essential for operators not supporting voice over packet switched bearers (e.g. when EDGE Release 7 or HSPA support is missing) but it could also be used for load distribution within the receiving system.

While the reasons for performing Fallback to CS instead of staying on a PS bearer could in many cases depend on the characteristics of the target cell, it should be the target system that decides if and when a subscriber shall be distributed to the CS Domain.
Any solution building upon that the source system decides would imply that the source system would have to be configured with the characteristics of the target system. That means that leaving the decision with the source system does not allow for taking variable characteristics (such as load situation) of the target system into account when deciding if a Fallback to CS shall take place. 

A solution whereby the target system decides when to perform Fallback to CS is also more generic in the way that the implementation of the Fallback to CS feature does not have dependencies between all different 3GPP access systems (I.e. if implemented in e.g. GERAN, the solution works for calls arriving from both LTE and UTRAN without any implementation/configuration in those systems).

The preferred approach to Fallback to CS would thus be to adopt a “Changing Room” solution (see 3GPP TR 23.882) by which the target system alone decides at the time of Handover, or anytime after completed Handover, to move the subscriber to the CS Domain. 
4 Conclusion
This paper is suggesting that voice calls shall be handed over with Inter-RAT PS Handover and shall continue in existing 3GPP technologies PS Domain. 
As a backup for situations when it is not possible or not desirable to continue a voice call in the PS Domain of the overlying 3GPP system, it is suggested that a “Fallback to CS” solution is defined. It is further suggested that the decision of when to move a subscriber to the CS Domain in such a Fallback to CS solution is the responsibility of the target 3GPP system.

Note: While the main alternative to LTE integration should be to support continuation of voice services through the overlying 3GPP technology’s PS Domain, it could be discussed whether or not the service requirements for Fallback to CS need to be as demanding as the service requirements of PS Handover. 


































































































































� E.g. Latency Reductions and Non-Persistent Mode features





