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Enhanced Execution Phase for PS Handover 

1. Introduction

The execution phase of inter-SGSN PS handover for A/Gb mode is further considered in an attempt to identify performance benefits that can be realized by modifying BSS - SGSN interaction following the transmission of a PS handover command from the old SGSN to the source BSS.

2. Lossy PS Handover:

We believe that the following modifications/clarifications to the stage 2 description for PS handover should be made for the case of lossy inter-SGSN PS handover (A/Gb mode to A/Gb mode):

· Indicate that the source BSS will continue transmitting downlink LLC PDUs to the MS and continue forwarding uplink LLC PDUs received from the MS until it sends the PS Handover Command to the MS (i.e. the source BSS may delay sending the PS Handover Command to the MS in an attempt to empty the downlink buffers associated with the PFCs receiving lossless PS handover treatment).

· Indicate there is no need to forward SNDCP sequence number information from the old SGSN to the new SGSN during the inter-SGSN execution phase.

· Indicate that the PS Handover Command shall at minimum explicitly indicate the IOV value associated with each PFC receiving lossy PS handover treatment.

· Indicate that blind transmission of downlink data in the new cell is not possible for a PFC receiving lossy PS handover treatment as the LLC engine associated with such a PFC must first send an XID Response in the new cell before uplink and downlink user plane data can resume.

· Indicate that new LLC and SNDCP engines are started in the MS upon reception of the PS Handover Command and in the new SGSN upon completion of the handover preparation phase and that the new LLC and SNDCP engines shall use sequence numbers that start at zero. 

· Indicate that the when the old SGSN sends the PS Handover Command to the source BSS it shall indicate the specific PFCs that are receiving lossy PS handover treatment. 

3. Lossless PS Handover Using LLC ADM or LLC ABM:

We believe that the following modifications/clarifications to the stage 2 description for PS handover should be made for the case of lossless inter-SGSN PS handover (A/Gb mode to A/Gb mode) where LLC ADM or LLC ABM is used:

· Allow the source BSS to accept uplink data associated with PFCs receiving PS handover treatment while it attempts to empty the downlink buffers of these PFCs.

· Indicate there is no need to forward SNDCP sequence number information from the old SGSN to the new SGSN during the inter-SGSN execution phase.

· Indicate that preparation and execution phase procedures for lossless PS handover are the same regardless of the LLC mode used (i.e. LLC ABM or LLC ADM).

· Indicate that the PS Handover Command shall at minimum explicitly indicate the IOV value associated with each PFC receiving lossless PS handover treatment.

· Indicate that the LLC engine associated with a PFC receiving lossless PS handover treatment must first send an XID Response in the new cell before uplink and downlink user plane data can resume.

· Indicate that new LLC and SNDCP engines are started in the MS upon receiving the PS Handover Command and in the new SGSN upon completion of the handover preparation phase and that the new LLC and SNDCP engines shall use sequence numbers that start at zero.

· By not maintaining receive N-PDU sequence number information across PS handover we accept the potential for the MS sending an undetected duplicate uplink N-PDU in the new cell (i.e. since the old SGSN may have actually received the uplink N-PDU but the MS missed the RLC layer Ack in the old cell).

· By not maintaining N-PDU send sequence number information across PS handover we accept the potential for the loss of one or more downlink N-PDUs (i.e. we assume the source BSS will be able to successfully empty its downlink buffers). 

· Indicate that the when the old SGSN sends the PS Handover Command to the source BSS it shall indicate the specific PFCs that are receiving lossless PS handover treatment. 

4. Conclusion

The Stage 2 Description for PS handover in A/Gb Mode should be modified as indicated in sections 2 and 3 above. 
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