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Handover of non-conversational PFCs

1. Introduction

There has been much discussion during the last few GERAN meetings over which entity is in control of the handover.  The current proposal for inter-SGSN handover in the TR is:

1. The source BSC makes a decision to handover an MS, and begins the handover procedure.

2. All PDP contexts present in the source SGSN are established in the target SGSN.

3. The target SGSN creates PFCs for all PDP contexts created.

4. The target BSC assigns resources for those PFCs which it deems are subject to handover.

Notable by it’s absence in the above procedure is the passing of any preference information from the source BSC to the target BSC about which PFCs are subject to handover.  This paper will examine whether there is any need for the source BSC to provide information to the target BSC since the PS handover proposal was enhanced to encompass all QoS classes defined in 23.107.

2. Current Status

In recent meetings PS Handover has been determined to be desirable not just for conversational services, but also for interactive and other QoS classes.

Given that PDP contexts for non real-time services can be expected to reside in the network after the PFCs and TBFs associated with that PDP context have expired it is not clear how the target BSC will determine which of the PFCs established during the handover preparation phase are still active in the source leg of the handover.  

This may lead to the target BSC assigning radio resources, USFs and TFIs for an inactive PFC (a PFC for which there is no ongoing data traffic) leading to an inefficient use of the identifiers and resources in the target cell.

3. Inactive PDP contexts

During handover, the target BSC is required to determine which PFCs established by the SGSN require handover treatment.  Given that PDP contexts for non-conversational PFCs which are subject to handover may last longer than the PFC and TBF itself, the target BSC may assign resources to a PFC which no longer has data traffic being sent in the source cell.  

This could occur when the target BSC assesses the ABQP parameters received in the PFC creation procedures in order to determine whether the PFC shall be subject to handover.  There is (from initial examination) no way of indicating whether a given PFC is active or not in the source leg of the handover.

It is proposed that the source BSC provide information to the target BSC in a transparent container about the active PFCs as shown in Figure 1 below.  The target BSC could then cross reference the PFCs established by the SGSN which are subject to handover and the active PFCs from the source BSC in order to determine which PFCs it should attempt to reserve resources for.
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Figure 1 Proposed transparent container contents

The initial proposed container contents are described below in Table 1 and Table 2.  These are only initial proposals and should be treated as such.  Note, that the PFI numbering should be maintained across the two legs of the handover to enable the target BSC to map the PFCs established from the CN to those indicated in the transparent container.

Table 1 Proposed source to target BSC container
	Field
	Need
	Multi
	Notes

	Active PFI list
	M
	<1 –n>
	this field is repeated for as many PFIs which are active in the source cell

	>PFI
	M
	1
	The PFI should be the same in the source and target cell

	>FLO in use
	M
	1
	Single bit indicating whether this PFI is mapped onto a FLO channel or not

	>Dedicated channel in use
	M
	1
	Single bit indicating whether this PFI is mapped onto a dedicated channel or not (FFS)

	FLO Configuration in source cell
	C<FLOinUse>
	1
	This field is included if the FLO in use bit is set for one or more PFIs.  It describes the whole FLO channel description for the MS so that the target BSC may indicate in the target to source BSC container that the FLO configuration should be re-used


Table 2 Proposed target to source BSC container

	Field
	Need
	Multi
	Notes

	PFI accepted for handover list
	O
	<1-n>
	Indicates the PFI’s for which handover will be used

	>Channel definition
	M
	1
	Indicates the channel which will be used for the PFI

	PFI failed to handover list
	O
	<1-n>
	Indicates the PFI’s which will not be handed over 

	Choice FLO configuration
	O
	
	Indicates, if FLO is to be used whether:

- the provided FLO configuration will be used;

- or a new FLO configuration will be used.

	>Re-use FLO configuration
	
	1
	Indicates the re-use of the FLO configuration from the source cell

	>New FLO configuration
	
	1
	Contains the new FLO channel definition for the target cell 


Note that the introduction of FLO configuration from source to target BSC will allow for a target BSC to respond in the handover request ack container indicating that the FLO configuration used in the source cell should be re-used, which will reduce the size of the PS handover message sent in the source cell from BSC to MS.

4. Conclusions

It has been shown that there when handing over PFCs of a QoS class other than conversational, there is a risk that the target BSC will assign resources to a PFC which is inactive in the source leg of the handover.

Hence it is proposed that the changes to the PS handover procedures reflected here be captured in the handover call flows in the TR, and a new section describing the use of the transparent container and it’s contents be created.
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