3GPP TSG GERAN #19 
Tdoc GP-040972

April 19- 23, 2004
Agenda Item 7.2.5.4.5.2 

Cancun, Mexico

Source: Ericsson


Enhanced Execution Phase for PS Handover 

1. Introduction

The execution phase of loss-less inter-SGSN PS handover for A/Gb mode is further considered in an attempt to determine how the target SGSN can detect duplicate uplink N-PDUs sent by the MS upon its arrival in the new cell. 

2. Transmission of Duplicate Uplink N-PDUs

A duplicate uplink N-PDU may be transmitted by the MS in the new cell as follows:

· During the PS handover execution phase the source BSS receives a PS handover command and attempts to empty downlink buffer for TBFs that correspond to a PFC receiving lossless PS handover treatment (i.e. prior to sending the MS a PS handover command).

· While the source BSS attempts to empty its downlink buffers the MS may continue to send data using its uplink TBFs.

· When a PS handover command is sent by the source BSS to the MS it will have its own perspective of the status of each uplink TBF (i.e. the last uplink N-PDU successfully transmitted).

· Since the MS may have missed one or more Packet Uplink Ack/Nack messages associated with one or more uplink TBFs (supported using RLC-AM) it may have a different perspective of the status of one or more uplink TBFs compared to the source SGSN.

· When the MS arrives in the new cell and resumes uplink TBFs that correspond to a PFC receiving lossless PS handover treatment it may begin with an N-PDU that was already successfully received by the source SGSN (i.e. it may send a duplicated N-PDU).

3. Modified Execution Phase Procedure

In order to allow the target SGSN to detect the presence of a duplicated uplink N-PDU as described above the PS handover execution phase procedure can be modified as follows:

· When the source BSS receives the PS handover command from the source SGSN it will attempt to empty the downlink buffers for certain downlink TBFs (i.e. those associated with PFCs receiving lossless PS handover treatment).

· At some point it stops attempting to empty these downlink buffers, it stops sending RLC acks for uplink TBFs (associated with a PFC receiving lossless PS handover treatment) and sends the MS a PS handover command.

· When this occurs the source BSS can send the source SGSN a status message (e.g. BSS report) indicating that no additional uplink LLC PDUs are to be expected from the MS. 

· Upon receiving the BSS Report the source SGSN can determine the Receive N-PDU Sequence Numbers for all uplink packet flows subject to lossless PS handover. 

· The source SGSN assumes that all N-PDUs previously sent down to the source BSS (i.e. prior to sending the PS handover command) were successfully transmitted to the MS and thereby determines the Send N-PDU Sequence Numbers for all downlink packet flows subject to lossless PS handover. 

· The source SGSN includes this uplink and downlink sequence number information in a message (e.g. Forward SRNS Context) sent to the target SGSN. 

· Upon receiving this message the target SGSN starts up new unacknowledged mode SNDCP entities as follows:

·  Downlink SNDCP entities will initialize the N-PDU number in SN‑UNITDATA PDUs sent to the MS based on the downlink sequence numbers provided by the source SGSN.

· Uplink SNDCP entities will use uplink sequence numbers provided by the source SGSN to determine the next expected N-PDU number in SN‑UNITDATA PDUs received from the MS.

· The SNDCP entities in the MS will not be restarted as they are kept in continuous operation over the cell change.
· The LLC entities associated with packet flows receiving lossless PS handover treatment are assumed to operate in ADM mode and new entities can therefore be started in the MS and the target SGSN.
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Figure 1: Lossless PS Handover - Execution Phase; - Inter SGSN case with RAU

4. Conclusion

Modify the PS handover execution phase procedures in section 5.1.4.2 (inter-SGSN, A/Gb mode to A/Gb mode) of the PS Handover Stage 2 (TS 43.129) as described in section 3 above. 
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