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Heavy PS Service and Service Based PS Handover

1. Introduction

A "heavy PS service” can be viewed as a PS service that, based on its corresponding QoS attributes, can either only be supported in a 3G cell or is best supported in a 3G cell. If such a service is best supported in a 3G cell then it may still be first established in a 2G cell with the intent of moving it to a 3G cell at some point. With this in mind the following assumptions are made regarding PDP Context activations attempted in a 2G cell (i.e. in A/Gb mode):

· A dual mode capable MS in packet idle mode may, based on system broadcast information, favour camping in a 3G cell whenever an acceptable 3G cell is available. As such, an MS attempting to activate a PDP Context corresponding to a heavy PS service while in packet idle mode implies it is currently unable to find an acceptable 3G cell. If the SGSN does not allow the PDP Context activation the MS has no choice but to accept that the corresponding PS service cannot be used in the current 2G cell. 

· An MS in packet transfer mode or in dual transfer mode may attempt to activate a PDP Context corresponding to a heavy PS service at any time. If the SGSN does not allow the activation of the PDP Context the MS will realize that the corresponding PS service is not available in the current cell. If the SGSN allows the PDP Context activation then TBF establishment may take place for the corresponding PS service whenever user plane payload becomes available.

2. Initiating Service Based PS Handover

Assuming a PDP Context corresponding to a heavy PS service has been activated in a 2G cell, the BSS shall establish TBFs as necessary to support the delivery of user plane payload for that PS service. When TBF establishment is performed for a heavy PS service the serving BSS may attempt PS handover of the MS to a 3G cell as soon as possible (i.e. when a 3G cell becomes a suitable candidate for PS handover). The serving BSS determines whether or not a 3G cell is a suitable candidate for PS handover based on measurement reports received from the MS. To allow PS handover of an MS in packet transfer mode to a 3G cell the following requirements are therefore specified:

· Requirement 1 - The BSS is free to make a local interpretation of the QoS attributes corresponding to any given PFC to determine whether or not it is associated with a heavy PS service. This may, for example, result in the BSS concluding that a PS handover to a 3G cell is not required for a heavy PS service even though the SGSN may have made a different interpretation of the corresponding QoS attributes at PDP Context activation (i.e. a lock step interpretation of QoS parameters is not required between the SGSN and BSS). 
· Requirement 2 – In the event that the BSS receives a Service UTRAN CCO information element (e.g. within a DL_UNITDATA PDU) indicating that an MS should be moved to a 3G cell and the MS is in packet transfer mode, it should initiate a PS handover to a 3G cell as soon as it determines the presence of a suitable 3G cell candidate (this is known as service based PS handover). This allows the local BSS policy to be overridden by the SGSN (i.e. the SGSN is the master). In the absence of any direction from the SGSN the BSS can apply its local policy for both service based PS handover to a 3G cell and resource (i.e. congestion) based PS handover to a 2G or a 3G cell. 

3. Proposal

Support the concept of service based and resource based PS handover for an MS in packet transfer mode by making the following specification changes:

· 44.060 to be modified to allow the BSS to trigger service based PS handover to a neighbouring 3G cell whenever service in a 3G cell is preferred (i.e. even though the current cell or a neighbouring 2G cell may be stronger from a signal strength perspective). 

· 44.060 to be modified to allow the BSS to trigger congestion based PS handover to a neighbouring 2G or 3G cell whenever resources in the current cell become congested (i.e. even though the current cell may be stronger from a signal strength perspective).

· 48.018 to be modified to support the new cause codes (service based PS HO and congestion based PS HO) within the Source BSS to Target BSS Transparent Container. These new cause codes need to be transferred to the target system during the PS handover procedure so that the target BSS does not immediately attempt PS handover back to the same source cell.

· 25.413 to be modified to support the new cause codes within the Source RNC to Target RNC Transparent Container. These new cause codes need to be transferred to the target system during the PS handover procedure so that the target RNC does not immediately attempt PS handover back to the same source cell.
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