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HO Enhancements to reduce packet loss

In case multiple PFCs are handed over between cells, there might be combinations of PFCs where some are of conversational type that require short delay and others may require a more loss less transfer of data. The handover scenarios presented in the version 0.8.0 of the technical report are mainly based on the principle of bi-casting data to both the source and to the target cell during the handover phase and thereby obtaining short transfer delay on the expense of a certain loss of data. 

In order to improve the handover procedures to obtain a service reducing the loss of data, a CR to the version 0.8.0 of the Conversational TR introducing a new chapter 5.3.6 is proposed in the following pages.

FIRST UPDATED SECTION IN THE TR

5.3 PS Handover for Conversational services

5.3.1 General 

The PS Handover for Conversational services is characterized by its acceptance of a certain amount of packet loss (= Lossy PS Handover) but also a need for short end-to-end delay. This is also reflected in the procedures defined below. 

5.3.2 Agreed Handover Principles

1. It is the PFC that is subject to handover.

2. Information pertaining to all PDP contexts and PFCs relating to the MS should be made available in the handover signalling to the target nodes regardless of their QoS.

3. The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

4. The source SGSN determines which PFCs should be supported using bi-casting and which PFCs should be supported using data forwarding based on the information received from the target BSS.

5. The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the new cell. This decision is based on the target BSS being able to fulfil the QoS for these PFCs. 

6. The target BSS must inform the source SGSN about which PFCs have been assigned resources over the Um interface so that SGSN bi-casting or packet forwarding can be initiated where needed.  

7. It is not required to have resources allocated in advance for bearers which themselves are not determined to be subject to handover by the target BSS. 

8. How the target BSS decides which PFCs to accept and which to reject should be implementation specific.  

9. For the “PS Handover for Conversational”, when bi-casting of data is used it is  performed from the source SGSN to the target BSS in all handover scenarios (intra BSS, intra SGSN-inter BSS, inter SGSN, Inter RAT); an optional optimisation for intra BSS handover will allow the BSS to perform bi-casting or data forwarding.
10. For handover of PFCs requiring data transfer with reduced packet loss while accepting a certain delay, data forwarding is used. In this case the source SGSN shall start buffering of downlink data and may stop the downlink data flow to the BSS (implementation option). The buffering can start any time from when the PS HO Request is received in the source SGSN until the PS HO Command is sent to the source BSS. The source BSS shall then be informed of which flows are subject to reduced packet loss and therefore require emptying of their respective downlink buffers before the PS Handover Command is sent to the MS (FFS; see clause 5.3.6). 

11. An explicit Routing Area Update procedure is performed (if required) when the HO procedure is terminated. A new RAU Cause value (= RAU after HO) may be added.

12. The explicit RAU should not contain the following message sequences that are performed already during the handover procedure:

· Transfer of contexts between SGSNs (inter SGSN case);

· Update of PDP Contexts in the GGSN (inter SGSN case);

· Exchange of SNDCP sequence numbers (inter SGSN case)

· Allocation of P-TMSI

13. Uplink and downlink data transfer continues during the explicit Routing Area Update procedure. This is possible because of certain RAU centric functions (e.g. PDP Context Update) that are performed during the handover execution phase.

14. The service shall support intra BSS, intra SGSN-inter BSS, inter SGSN and inter RAT scenarios.

15. As a conversational service only accepts a certain maximum delay the MS may throw away packets available for transmission in the uplink during the ongoing handover procedure.

NEXT UPDATED SECTION

5.3.6

PS Handover enhancements to reduce packet loss 

In case an MS with multiple PFCs are handed over between cells, there might be combinations of PFCs where some are of conversational type that require short delay and others may require a more loss less service. To achieve this, the HO procedures have to be slightly modified and the following procedures are proposed: 

· During the time period from when the PS Handover Required is received in the (source) SGSN from the source BSS, up to the time when the PS Handover Command is sent from the SGSN to the source BSS, the SGSN shall at any time start buffering of downlink packets and may stop the downlink data flow to the source cell (i.e. instead of bi-casting downlink data to the source and the target cell). 
· The PS Handover Required message may contain an indication that the BSS supports internal rerouting of downlink data between cells. If that is indicated, and the handover is of type intra-BSS, the downlink data flow from the SGSN may not be stopped. 
· Uplink data from the source cell is still accepted. In the PS Handover Command to the source BSS, the SGSN then indicates for each PFI if downlink data is buffered (i.e. it provides a logical indication that data transfer with reduced loss should be used). If downlink data is buffered for one or more PFCs, the source BSS shall then try to empty their respective downlink buffers before sending the PS Handover Command to the mobile station.
· In the PS Handover Command sent to the MS, the type of handover (lossy/reduced loss) is indicated for each PFI subject to handover (FFS).
· The MS shall then, when sending the PS Handover Complete message to the SGSN in the new cell, indicate the last correctly received downlink LLC PDU number for each PFC requiring data transfer with reduced loss. This will allow the SGSN to restart the downlink data flow in the target cell by sending the mobile station the next expected LLC PDU in the sequence. This solution is FFS.
· The MS will be unaware of when the BSS is trying to empty the downlink buffer of each PFC requiring loss less data transfer and as such may have only partially transmitted an uplink packet for any of these PFCs when the PS Handover Command is received. As such, after arrival in the new cell and acquiring synchronization, the MS will start uplink transmission beginning with the last incompletely transmitted uplink packet for each of these PFCs (implementation dependent).
· For the case where the set of PFCs receiving handover treatment consists of a mix of PFCs where some require bi-casting and some a reduced loss, the PFCs requiring bi-casting may experience an extended bi-casting period determined by the amount of time (implementation specific) the source BSS delays the transmission of the PS Handover Command in an effort to transmit buffered downlink data. This will not impair the QoS of the PFCs experiencing an extended bi-casting period but may result in increasing the period during which radio resources remain allocated in both the source cell and the target cell.  
























































































































































































3GPP


