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Enhanced DTM Handover Issues
1. Introduction

In GERAN2#24bis in Quebec, concept papers on the enhanced DTM Handover procedure were presented by both Nokia and Ericsson (see [1.] and [2.]).  
This document aims to find areas of common agreement within the concept and to propose some solutions to areas either not directly addressed or where there is a lack of consensus.  
2. Agreed Concepts
The areas where there appears to be agreement on the enhanced DTM handover procedure are:
· Separate PS and CS signalling based on existing mechanisms running in parallel.  
· Co-ordination between the CS and PS signalling in the source and target BSSs.  
· Identification in CS and PS signalling that this is related to an enhanced DTM handover.  

· Indication of MS capability for enhanced DTM Handover in MSRAC and Classmark.  
3. Open Issues
This section discusses some of the areas where there is either no consensus or where there is no defined solution.  For each of these a way forward is proposed.  
3.1. Triggers for the Handover

In terms of supplying measurement reports, we propose that only CS measurement reports should be used as a basis for the source BSS determining that a DTM handover is required.  The reasons are:

· The fundamental philosophy behind DTM is that the CS mechanisms take precedence.  

· Current DTM Handover is based on CS measurement reporting.  

However, it should also be allowed to trigger a handover in the event that Packet resources cannot fulfil the required QoS.  A possible trigger for such a handover could be the same conditions that would cause an abnormal release of the TBF.  This latter mechanism should be optional depending on local policy that can be set by the operator.  

Other possible triggers for the handover should include local congestion, but again this should be an optional feature based on local policy.  

3.2. Choice of target Cell

It seems that in order to ensure that the CS signalling always picks the same target cell as the one chosen in the PS handover signalling, it is necessary to limit the Cell Identifier List (Preferred) used in the HANDOVER REQUIRED message to exactly one cell which is the same as that chosen for the PS Handover.  

If this is not mandated, then it is possible for an MSC to retry other cells in the Cell Identifier List (Preferred) that may not have associated PS Handover signalling.  

3.3. Indication of existing resource 

The current resource configuration used for DTM could be passed in the source to target container to give an indication to the target BSS of required resources wrt PDCH and TCH channels.  This can help the target BSS in deciding what are the typical resources required.  Of course use of such information (if present) should be optional so that the target BSS can derive the resource requirements from known requirements.  

The current CS channel type is already passed to the target BSS in the Current Channel type 2 Field Element inside the Old BSS to New BSS information container.  In addition, the Dual Transfer Mode information field element in the Old BSS to New BSS information container provides some indications of the current DTM resources but could be expanded to include explicit PDCH configuration.  

It should be noted that this optional mechanism could also be applied to the PS Handover procedure as well.  
3.4. Synchronisation of CS and PS Signalling

One major concept that seems to be agreed is that of allowing the PS and CS handover signalling to run in parallel but to co-ordinate these signalling messages in the source and target BSS.  In order to do this there must be some reference indicator in the signalling messages that is used to tie-together the relevant CS and PS signalling.  

We consider two possibilities:

1. A mobile specific identifier (e.g. the IMSI) is used to link the two sets of signalling

2. A transaction based identifier is allocated by the source BSS and used together with the source cell identity to uniquely identify the transaction. 

We believe that the transaction identifier is the better solution for the following reasons:

· Reduces the search space for co-ordination as the transaction identifier can be matched with source cell ID first and only then by a smaller reference number.  An alternative is to use the IMSI and a much smaller reference number.  

· Source BSS only needs to keep as many contexts as there are outstanding handovers.  
· Allows the source BSS to re-send new signalling in one domain (e.g. PS signalling) if the resource in the other domain was successfully allocated previously.  

· Avoids complex management procedures (e.g. timers) when the same mobile tries an enhanced DTM handover from the same source cell to the same target cell at some later time.  

3.5. Initial Access in Target Cell

In [2.], it is proposed that CS access triggers the Handover Complete and that the first RLC/MAC block triggers PS Handover Complete.  This approach keeps the two domains of signalling completely separate.  However, it may delay the handover procedure unnecessarily.  As the main purpose of the initial access procedure is to detect the presence of the MS in the target cell, this seems to be unnecessarily complicated as only one of these mechanisms is sufficient to detect the presence of the MS.  
We therefore propose a single mechanism (CS) to detect that the MS has made a successful access in the target cell which triggers both Handover Complete and PS Handover Complete.  If there are problems in the PS domain then the mobile can drop back into dedicated mode in the target cell and re-request packet resources.  
3.6. Necessary Conditions for Successful Handover

There seems to be a variety of opinions on what should constitute the minimum conditions for a successful DTM handover.  One option is that as long as there are CS resources available the handover should be accepted.  The other extreme is that all requested resources (both CS and all PFCs that are requested for PS Handover) must be available.  In between there is a variety of other options that could be adopted.  
To impose strict rules on what constitutes the necessary conditions for a successful handover (in terms of resource availability) seems not only to be difficult to agree but also unnecessarily restrictive in terms of future service deployment.  We therefore propose that the final decisions are made by local policy in both source and target BSS.  
In terms of the source BSS, when the PS Handover Command and the Handover Command have been received (or the respective Handover Failure messages), a decision can be made as to whether to accept the handover or fail it based on local policy.  A source BSS may implement one of the following decisions:

· Attempt to re-try one or other of the handovers if not satisfied with the resources available in either domain.  
· Accept the handover as successful and send a DTM Handover Command to the MS.  
· Fail the handover and try another cell.  

Local policy can enable, on a per-PLMN or even per-BSS basis, the ability for the operator to determine how to prioritise between real-time PFCs and CS calls.  The signalling mechanism standardised must allow the decision to be made in whatever combination the operator determines based upon the BSS implementation.  
3.7. Mechanisms to fail Handover

This section briefly examines the cases where the DTM Handover should be failed.  

In addition to the handover failure cases described in TS 43.129, some extra cases must be considered.  These include the following:

· One side completes and not the other (e.g. CS and not PS).  

In this case we need to link both procedures and fail the handovers in both domains.  This should be based on local policy as it may be acceptable to handover just the CS or just the PS resources only.  
· Initial Access Failure.  

In this case we need to ensure that both CS and PS resources are still available in the source cell and that both CS and PS procedures can be cancelled with the MS reverting to the old configuration in the source cell.  This implies that either a single (combined) access procedure should be used, or, if separate access procedures are used, that the target BSS does not act on successful access in the PS and CS domains independently of each other.  
· The target BSS or target cell may not support DTM or indeed the enhanced DTM handover feature.  

In this case the source BSS may have to decide how to react based on local policy.  
4. Conclusion

This paper has examined the areas of agreement in the proposed concepts for an enhanced DTM handover and has addressed a number of open issues.  For each of these open issues a solution has been proposed.  The main proposals can be summarised as:
· A single mechanism (CS) should be used to detect that the MS has made a successful access in the target cell which triggers both Handover Complete and PS Handover Complete.  
· A single target cell should be specified in the Cell Identifier List (Preferred) in the HANDOVER REQUIRED message.  

· Local policy should be allowed in the source BSS and target BSS to determine how to prioritise between real-time PFCs and CS calls, and therefore what constitutes a failed or accepted DTM Handover.  

· CS measurement reports should be used as an input to the handover triggering mechanism.  However, other inputs such as congestion and even an indication that PS QoS is not sufficient should not be precluded from the source BSS decision.  

· PS and CS signalling messages should contain a unique identifier which should include the source cell ID (or IMSI) and a reference number generated by the BSS to enable co-ordination between the two domains.  

· The source BSS should optionally be able to include an indication of currently allocated PS and CS resources to aid the target BSS in deciding what resources to initially allocate.  This could be via augmentation of the Dual Transfer Mode information field element in the Old BSS to New BSS information container.  
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