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Enhanced DTM Handover and its Impact on PS Handover
1. Introduction

This discussion paper highlights the general strategies that might be adopted in finding a solution to the enhanced DTM handover procedure.  This might be considered in some ways as premature as the WI has not yet been formally proposed or agreed.  However, this initial analysis is presented in order to show some of the possible impacts that the proposed Release-7 enhancement to DTM Handover might have on the PS Handover feature.  
2. Requirements
Any enhancements to the DTM Handover procedure must primarily be driven by the need to reduce the PS service interruption time.  Some high level requirements can be stated:
· PS resource reservation in the target side is required prior to handover.  
· Descriptions of both CS and PS resources need to be passed to the MS in some form of Handover Command. 

· The target system must perform resource co-ordination such that PS + CS resources fit within DTM constraints.  

· It is desirable to have only one Handover Command message sent to the mobile station.  
3. General Solutions

We have identified two general approaches that could be taken to solving this problem.  The first is to run both CS and PS Handover procedures in parallel and co-ordinate the results in the source BSS where a Handover Command can be generated.  The second is to adopt one set of signalling procedures and extend them to cater for the DTM requirements.  
3.1. Independent CS and PS Handover
At first sight this approach seems to be attractive as it has minimum impact on the existing CS and proposed PS Handover procedures.  The CS domain signalling will ensure that CS resources are reserved on the target side and the PS domain signalling procedures will ensure that the PS resources are reserved.  
When the signalling procedures have both completed in the source BSS, a single Handover Command can be issued to the MS.  However, there are some problems with this approach.  

· The target side needs to know both CS and PS resource requirements before it can make a sensible allocation.  
· The source side must wait for responses from both domains before it can compile the relevant handover command.  
These constraints may affect the existing procedures in terms of increasing delay in the preparation phase and impacting timers in the network.  Additionally, both the source and target BSS are required to co-ordinate between procedures in the CS and PS domain which is likely to have a high implementation cost.  
3.2. Co-ordinated CS and PS Handover
To co-ordinate the handover, the signalling procedures in one domain should be chosen.  As PS Handover procedures may need significant modifications to adequately handle conversational services in the PS domain (e.g. the inclusion of FLO information), it seems that this may be the appropriate approach.  In addition the target BSS will need to know the DTM capabilities of the mobile before it can allocate resources.  In fact, the target BSS may need to know both the MS RAC and Classmark 3 in the preparation phase, although this is ffs.  The current PS Handover signalling already defines a mechanism to transfer the MS RAC which could be re-used to carry any classmark information if required.  
This approach would limit the modifications to one domain and avoid the difficult co-ordination problems in the BSS encountered in the independent approach.  
In this approach modifying the PS Handover Command to include a description of the CS resource used in the target cell would be the natural approach.  

4. Impact on PS Handover

Clearly this paper represents a high level analysis of the impacts of an enhanced DTM Handover procedure, and indeed further study may find another solution to this problem.  However, it is worth noting some of the possible consequences on the PS Handover procedures and messages in order that the PS Handover feature defined for release-6 can be as robust and future-proof as possible.  

If the approach of augmenting the PS Handover procedures to handle the enhanced DTM handover case is adopted, then the following impacts on the PS Handover procedures and messages are likely:

· Many BSSGP and GTP signalling messages would need to be modified to carry new information related to the CS domain such as indications that a CS resource has been established or not (as this may impact an SGSNs decision to abort the handover procedure) and that the handover relates to CS and PS resources.  
· The target-to-source transparent container will need to be modified to add CS resource description information.  
· The source-to-target transparent container may need to be modified to carry the classmark 3 information.  
· The PS Handover Command needs to be expanded to describe the CS resources which may increase the need for optimisation/compression of this message.  
In both cases new procedures or at least new rules may have to be introduced to cater for the more complex handover rejection cases.  For instance, if no CS resource is available should this automatically result in a failed handover even if there is a real-time PS service on-going?  If CS resource is available should this automatically result in accepting the handover?
This may have considerable impact on the way decisions to reject the PS handover are made, as currently all network nodes may reject the handover based on which PFCs can be allocated resources.  
5. Conclusion

The introduction of enhanced DTM Handover is likely to have significant impact on the PS Handover signalling proposed for Release-6.  In an ideal world it would be better to consider the requirements for conversational services on dedicated PS resources and the DTM Handover procedures in more detail before standardising the PS Handover feature release-6.  However, as a minimum the likely impacts should be taken into account (where possible) in the release-6 feature to avoid unnecessary rework of PS Handover procedures and messages in release-7.  
The main impacts identified in the paper (based on the assumption that PS Handover procedures are augmented to handle the DTM Handover case) are:

· Addition of CS resource information and possibly classmark information to transparent containers.  

· Addition of CS resource description in the PS Handover Command.  

· Addition of DTM Handover indications in BSSGP and GTP messages.  
· Change in handover reject rules based on additional CS information.  
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