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Local Policy Scheme for PS and DTM Handover

1. Introduction

While the principles for the successful DTM Handover procedure have been generally agreed upon within TSG GERAN WG2, there does not yet seem to be a clear consensus on how the various 'partial failure' cases (e.g. where only resources for the PS domain can be reserved, but not the CS cases or vice versa) should be handled.  For example, if only CS resources, but not PS resources can be allocated in the target cell, should the handover be considered to have failed?
In this paper we propose a simple addition to the DTM Handover scheme which would allow local policy to be applied both at the source and target BSSs, and could, in some 'partial failure' scenarios, significantly reduce the amount of signalling (and hence signalling delay) and allow more efficient use of radio resources in the target cell.
By allowing local policies to be applied, there is no need to specify within the standard how each of the (many) partial failure cases should be handled.  Instead, this is left up to the operator.  This would also mean that any future changes would not need additional standardization work, but could be effected by an operator as required.
2. Scheme Description

2.1. Priority Levels

This scheme would allow a source BSS to assign a priority level to each resource being handed over (CS call or PS PFC).  The exact number of priority levels is FFS, but at a minimum three are proposed:

· Critical Priority

· High Priority 

· Low Priority

Critical Priority indicates that the source BSS will not proceed with the handover (i.e. will not send the Handover Command message to the mobile) if this resource cannot be handed over.

High Priority indicates that the source BSS may proceed with the handover if this resource cannot be handed over, but has a higher preference for this resource to be handed over than those with Low Priority.
The use of the Critical priority level would obviously be implementation-dependent or operator-defined, however, the following examples show how this feature may be used:

· where the handover is due to radio conditions, very few resources will be at the Critical level; for example only the CS connection, or only one PS PFC.  This is because the source BSS wishes to maximize the probability that the handover will succeed.

· where the handover is for congestion/load-balancing reasons, it may be that all resources are marked 'Critical' i.e. the handover will only proceed if the resources for that user can be maintained in the target cell.

2.2. Indication to Target BSS

The priority level for each resource is indicated within the Source BSS to Target BSS Transparent Container (or Old BSS to New BSS Information), within the Handover messages sent to the Target BSS.  Based on these indications, the Target BSS can prioritize allocations in the case where it cannot allocate resources for all requested resources.
Note that the target BSS may ignore the prioritizations and/or apply its own local policy.  (It is suggested though that the target BSS should respect the indicated priorities).

In addition, the IE included in the CS domain transparent container would indicate (requiring a single bit) whether any resources listed in the PS domain container are indicated as critical; similarly, the IE in the PS domain container would indicate the presence of critical resources in the CS request.
2.3. Fast Failure

Because the target BSS knows the minimum requirement for the source BSS to proceed with the handover (i.e. that all resources indicated 'Critical' be made available in the target cell for handover), the target BSS can immediately indicate failure of the handover as soon as it is aware that it cannot allocate local resources for all CS calls/PFCs indicated as Critical. 
In addition, if the handover in one domain is cancelled within the core network, such that the target BSS does not receive the corresponding Handover Request message, and the transparent container in the other domain (which is received by the target BSS) indicates that this (missing) message contained Critical level resources, the target BSS may immediately fail the handover.
This procedure would speed up the process and reduce the amount of signalling in such cases: if the target BSS has already cancelled the HO, there is no need for the source BSS to evaluate the assigned resources and, having determined that they were insufficient, cancel the handover.

More importantly, the target BSS would not allocate any resources in such a case, and resources which would have been reserved (and then not used) can be allocated to other mobiles.
2.4. Example of Fast Failure
Figures 1 and 2 show how the use of the Critical priority level can reduce the possibility of resources being unnecessarily allocated by the target BSS in the cases where the target BSS allocates a subset of requested resources, which are not acceptable to the source BSS.

In Figure 1, the 'existing' scheme (comprising the combination of CS and PS handover procedures, as currently defined) is shown.  Here, the source BSS cancels the handover having received the HO Command and determined that the allocated resources are insufficient.

In Figure 2, the target BSS, having realised that it cannot assign resources for all resources marked as 'Critical' immediately fails the entire handover, without allocating any resources.
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Figure 1 - Cancelled Handover: Existing scheme
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Figure 2 - Cancelled Handover: Proposed scheme
2.5. Application to PS Handover
Obviously, this scheme could also be applied to PS-only handover.

Annex A.1 (Agreed Handover Principles) of the PS Handover Stage 2 specification [3GPP TS 43.129] specifies that 

"How the target BSS decides which PFCs to accept and which to reject should be implementation specific".  

As stated in section ‎2.2, the target BSS may ignore the prioritizations indicated in the transparent container and apply its local policy.  Nothing in this proposal would mandate the target BSS to behave in any particular manner: whether it observes the priorities indicated in the container or applies local (and possibly contradictory) policies remains implementation-dependent.
3. Conclusion

It is proposed that the relative priorities of CS and PS resources for the purposes of DTM Handover can be decided according to local policy at the source BSS.  These priorities could be indicated to the target system, which may choose to respect the indicated priorities and allocate resources accordingly, or may choose to implement local policy.
An optimization arising from the use of this scheme is that the target BSS is informed of the minimum resources which must be made available in order for the source BSS to continue with the handover.  In the case that these cannot be allocated, the target BSS need not allocate any resources, and may cancel the handover immediately.

The modifications to the existing CS and PS handover procedures would be small:

· a new (optional) IE to be included in the transparent containers sent between source and target BSS
· the definition of a new cause field for handover failure.

Although this proposal does not specify exactly how the source BSS should behave in the various 'partial failure' cases, the use of a prioritization mechanism makes it more likely that the allocated resources are in line with the source BSS's requirements; the effective use of local policy and fast failure could then significantly reduce the decision making processing at the source BSS.
Finally, this procedure could also be applied to PS-only handover.
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