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Packet Transfer During Lossless PS HO

1. Introduction

It is assumed that a BSS will be able to determine when an MS is capable of supporting PS Handover based on information conveyed by the MS RAC information element. In addition, an SGSN will examine the QoS attributes associated with any given PDP Context to determine whether or not the associated PFC should receive PS handover treatment and if so whether that PFC is lossy or lossless in nature. 

The SDU Error Ratio parameter and the Reliability Class parameter are both part of the QoS information element and will potentially be used to determine if a given PFC is lossless and whether or not LLC-ADM or LLC-ABM will be used along with RLC-AM for such a lossless PFC. When an SGSN determines that a PFC is lossless it will apply different packet transfer procedures based on the use of LLC ABM or LLC ADM as described below.

2. Lossless PS HO Based on LLC-ADM

In light of ongoing discussions associated with the operation of packet forwarding during inter-SGSN PS handover for PFCs where LLC-ADM is used, the following principles of operation have been identified:

(a) Upon receiving a PS Handover Required from the source BSS the SGSN shall determine which of the PDP Contexts activated for the associated MS should receive PS Handover treatment (i.e. based QoS attributes and whether or not traffic is currently being sent for the associated PFC) and forward this information to the new SGSN in the Prepare PS Handover Request. 

(b) The PS Handover Request Response sent from the new SGSN to the old SGSN shall indicate the set of N-SAPIs that have been accepted for PS Handover by including a corresponding TEID (i.e. if TEID is not included then the PFC corresponding to the N-SAPI has been rejected by the target BSS).
(c) The PS Handover command sent from the old SGSN to the source BSS will indicate the set of PFCs (which may not be identical to the set of PFCs identified by the PS Handover Request Response) receiving PS handover treatment. The following flags will be available for each PFC indicated within the PS Handover command:

· DL traffic flag (optional) – indicates whether or not the source BSS should attempt to empty the DL buffer for that PFC. For a lossless PFC that makes use of LLC ADM this flag shall be present and shall indicate the DL buffer is to be emptied.

· UL traffic flag (optional) – indicates whether or not the source BSS should stop uplink traffic for that PFC. For a lossless PFC that makes use of LLC ADM this flag shall be present and set as described in (d) and (e) below.

(d) If the old SGSN determines that GTP-U delivery order needs to be preserved for a given PDP context (and therefore for the associated PFC), then the PS Handover command it sends to the source BSS indicates that uplink traffic is to be stopped for that PFC while the associated downlink buffer is being emptied. 

(e) If the old SGSN determines that GTP-U delivery order does not need to be preserved for a given PDP context (and therefore for the associated PFC), then the PS Handover command it sends to the source BSS indicates that uplink traffic can continue for that PFC while the associated downlink buffer is being emptied. 

(f) The old SGSN sends the Forward SRNS Context sent to the new SGSN immediately after it sends the PS Handover command to the source BSS.

(g) For the case where GTP-U delivery order needs to be preserved for a given PFC the Forward SRNS Context indicates the next in sequence uplink GTP-U sequence number to be used for the N-SAPI associated with that PFC.   

(h) For the case where GTP-U delivery order does not need to be preserved for a given PFC the Forward SRNS Context does not indicate the next in sequence uplink GTP-U sequence number to be used for the N-SAPI associated with that PFC.  

(i) For lossless PS handover of a PFC where LLC-ADM is used the Forward SRNS Context does not include any uplink or downlink N-PDU sequence number information for that PFC (i.e. SNDCP/LLC sequence number continuity is not maintained across cell change).

(j) Upon arrival in the new cell and after acquiring uplink synchronization the MS may immediately start sending uplink payload associated with that PFC.

(k) The first uplink RLC data block sent by the MS in the target cell will result in the target BSS sending the new SGSN a PFM message (e.g. Handover Complete) that indicates the MS has arrived in the target cell. 

(l) Upon detecting the arrival of the MS in the target cell the new SGSN may immediately start sending downlink payload associated with that PFC.

3. Lossless PS HO Based on LLC-ABM

In light of ongoing discussions associated with the operation of packet forwarding during inter-SGSN PS handover for PFCs where LLC-ABM is used, the following principles of operation have been identified:

(a) Same as (a) for LLC ADM.

(b) Same as (b) for LLC ADM.

(c) Same as (c) for LLC ADM except that the DL traffic flag shall not be present (indicating the source BSS may either attempt to empty the DL buffer or continue to send available DL traffic until the PS Handover command is sent to the MS) and the UL traffic flag shall be present and indicate that uplink traffic shall be stopped.

(d) Same as (f) for LLC-ADM.

(e) Same as (g) for LLC-ADM.

(f) Same as (h) for LLC-ADM.

(g) For lossless PS handover of a PFC where LLC-ABM is used the Forward SRNS Context also includes uplink and downlink N-PDU sequence number information for that PFC (i.e. SNDCP/LLC sequence number continuity will be maintained across cell change).

(h) Same as (j) for LLC-ADM.

(i) Same as (k) for LLC-ADM.

(j) Upon detecting the arrival of the MS in the target cell the new SGSN must wait for the MS to indicate its downlink N-PDU receive status (e.g. via the Routing Area Update Request message) before it can determine which downlink N-PDU to start sending for that PFC.

4. Conclusion

Update the stage 2 description (i.e. TS 43.129) to clearly distinguish between lossless PS handover based on LLC-ABM and lossless PS handover based on LLC-ADM as described by the principles of operation listed in sections 2 and 3 above.
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