
3GPP TSG-RAN WG2 Meeting #113 electronic            
                   R2-2100834
E-Meeting, 25th Jan. - 5th Feb. 2021                                       

Source:
vivo

Title:
Lossless Handover for MBS 

Agenda Item:
8.1.2.3
Document for:
Discussion and Decision

1. Introduction

In the last RAN2 meeting, R17 MBS mobility with service continuity for RRC Connected mode UE had been discussed and achieved the following agreements: 

	· R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)

· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
· From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.

· From UE side, PDCP status report may be supported as well. 




In this contribution, we aim at further analysis and proposals on lossless handover cases for RRC Connected mode UE including:
· PTP -> PTP (already agreed to support lossless handover);
· PTM -> PTP;
· The target is PTM with PTP leg;

· The target is PTM without PTP leg.
2. Discussion

1.1. PTP to PTP 
From the perspective of service requirements, it is necessary to support lossless mobility with MBS service continuity, e.g. multicast services with high reliability and service continuity requirements (e.g. BLER 10^-5 or less) are unavoidable. The basic lossless handover scenario is PTP->PTP. Like legacy unicast services, if they have high reliability and service continuity requirement, the DRBs carrying these services should be configured to RLC AM and PDCP entities will perform SN status report and retransmission for these AM services during handover to achieve lossless handover. When both the source node and the target node use PTP method to deliver an MBS service to a specific UE, the UE can achieve lossless MBS services continuity for mobility between these two nodes via legacy RLC AM HO procedure, e.g. PDCP status report, retransmission in the target, SN status transfer and data forwarding in Xn interface. 
Proposal 1: In PTP->PTP handover scenario, the lossless mobility can be supported via legacy RLC AM mode HO procedure.
But it is not an efficient way to always use PTP method to deliver MBS services to multiple UEs just for lossless handover purpose. As a compromise, if both the source node and the target node use PTP in cell edge and PTM in cell centre, the UE can also achieve lossless MBS service continuity between these two nodes. It can be left to source gNB implementation when to re-configure UE with PTP delivery.
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Proposal 2: It may be left to source gNB implementation that PTM MRB(s) is used for UEs in cell center and the UE can be reconfigured to PTP MRB(s) when it moves to the cell edge for better handover performance.
1.2. PTM to PTP 

The secondary potential lossless scenario is PTM->PTP. When the source node uses PTM method to deliver MBS services to UEs and the target node uses PTP method. When a UE hands over from the source to the target, it can perform AM like PDCP HO behaviors and achieve lossless experience. From our understanding, although source RLC is UM and target RLC is AM, different RLC modes have no impacts on PDCP behaviors because PDCP status report and retransmission in the target can also be done by the target PTP. RLC entity is reset and configured with new parameters, i.e. AM parameters. Furthermore, since target PDCP is UE-specific, SN status transfer and data forwarding in Xn interface can be also used to set up a continuous target PDCP entity from the source one.
Proposal 3: In PTM->PTP handover scenario, the lossless mobility can be supported via AM like PDCP behaviors during HO, i.e. PDCP status report and retransmission via the target PTP MRB(s).
Similar with the above scenario, as a compromise, the UE can be configured with PTP MRB(s) when it enters the target for better handover experience and later re-configured to PTM MRB(s) for better resource efficiency. It can be left to target gNB implementation when to re-configure UE with PTM delivery.
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Proposal 4: It may be left to target gNB implementation that PTP MRB(s) is configured for a new UE and reconfigured to PTM MRB(s) later for better resource efficiency.

1.3. HO to PTM with PTP leg 

In the above two scenarios, the target MRB is PTP which means that the RB for multicast service has UE-specific PDCP/RLC entities. But in this scenario, the target MRB is PTM and configured with a more PTP leg. There is a common PDCP entity for PTP and PTM legs. When HO to PTM with PTP leg, PDCP entity in UE side can be always maintained, e.g. PDCP SN status variables are kept and not reset. And source RLC entity and MAC entity will be reset upon handover immediately. New RLC entity(s) will be established according to target configurations, e.g. one for PTM leg and one for PTP leg. UE sends a PDCP status report via PTP leg to network upon successfully accessing to the target. Meanwhile UE receives data from PTP leg and PTM leg simultaneously and deliver data to common PDCP entity for re-ordering and duplication discarding.
In target gNB side, transmitting PDCP entity needs to buffer a certain amount of data even these data have been transmitted in its downlink, which is useful for the case that delivery asynchronization between source and target or HO interruption data gap exist. When the target gNB receives UE’s PDCP status report, it can deliver these request data via PTP leg to recover UE’s reception gap.
There is a basic assumption that PDCP SN in the target cell and the source cell is synchronized. Based on that, UE’s PDCP SN status in the source cell can be maintained after accessing to the target cell and received data in these two cells can be performed re-ordering function directly based on the same meaning of PDCP SNs.
Furthermore, in this scenario, target PDCP entity in network side is PTM. Hence SN status transfer and data forwarding of handover UE are not needed. The target PTM PDCP entity can continue to transmit its MBS data and be not affected by the arrival of new UE. All of PDCP status report and retransmission occur in the PTP leg of the UE, which does not affect other PTM UEs. From UE perspective, it should perform re-ordering and duplication discarding functions in the common PDCP entity for received MBS data from source node, PTM leg of target node and PTP leg of target node. For example, there may be three parts of MBS data to achieve in-order delivery to the higher layer and continue high-efficiency PTM reception in the target cell:
1) Received in source cell: PDCP SN 0-9;

2) Received in PTP leg of target cell: PDCP SN 10-15 via PDCP status report and retransmission;

3) Received in PTM leg of target cell: PDCP SN 16…to continue PTM reception with high efficiency.
Proposal 5: In the scenario of HO to PTM with PTP leg, the lossless mobility can be supported via PDCP status report and retransmission via the target PTP leg with the assumption of PDCP SN synchronization between source node and target node.
Proposal 6: In the scenario of HO to PTM with PTP leg, the target gNB should buffer some MBS data (that has been transmitted) for recovering new UE’s reception gap.
Proposal 7: In the scenario of HO to PTM with PTP leg, PDCP entity of the target gNB may always transmit MBS data on PTM leg when new UE accesses successfully.
Proposal 8: In the scenario of HO to PTM with PTP leg, SN status transfer and data forwarding may not be needed.
Proposal 9: In the scenario of HO to PTM with PTP leg, UE should perform re-ordering and duplication discarding functions in the common PDCP entity for received MBS data from source node, PTM leg of target node and PTP leg of target node.
1.4. HO to PTM without PTP leg 

The last scenario is target PTM without PTP leg. Since target PTM without PTP leg means that target PDCP/RLC entities are all group-specific. The target PTM PDCP entity can continue to transmit its MBS data and be not affected by the arrival of new UE. There is no path for status report and retransmission. From UE perspective, it can perform re-ordering and duplication discarding functions in the target PDCP entity for received MBS data from source node and PTM leg of target node.
Observation 1: In the scenario of HO to PTM without PTP leg, the lossless mobility cannot be supported.
Proposal 10: HO to PTM without PTP leg can be configured for low-reliability/continuity MBS services.
3. Conclusion

In this contribution, we give analysis and solutions on MBS service continuity for RRC Connected mode UE.  Based on the discussion, we have the following observation and proposals:

Observation 1: In the scenario of HO to PTM without PTP leg, the lossless mobility cannot be supported.
And we propose:
Proposal 1: In PTP->PTP handover scenario, the lossless mobility can be supported via legacy RLC AM mode HO procedure.
Proposal 2: It may be left to source gNB implementation that PTM MRB(s) is used for UEs in cell center and the UE can be reconfigured to PTP MRB(s) when it moves to the cell edge for better handover performance.

Proposal 3: In PTM->PTP handover scenario, the lossless mobility can be supported via AM like PDCP behaviors during HO, i.e. PDCP status report and retransmission via the target PTP MRB(s).
Proposal 4: It may be left to target gNB implementation that PTP MRB(s) is configured for a new UE and reconfigured to PTM MRB(s) later for better resource efficiency.

Proposal 5: In the scenario of HO to PTM with PTP leg, the lossless mobility can be supported via PDCP status report and retransmission via the target PTP leg with the assumption of PDCP SN synchronization between source node and target node.
Proposal 6: In the scenario of HO to PTM with PTP leg, the target gNB should buffer some MBS data (that has been transmitted) for recovering new UE’s reception gap.
Proposal 7: In the scenario of HO to PTM with PTP leg, PDCP entity of the target gNB may always transmit MBS data on PTM leg when new UE accesses successfully.
Proposal 8: In the scenario of HO to PTM with PTP leg, SN status transfer and data forwarding may not be needed.
Proposal 9: In the scenario of HO to PTM with PTP leg, UE should perform re-ordering and duplication discarding functions in the common PDCP entity for received MBS data from source node, PTM leg of target node and PTP leg of target node.
Proposal 10: HO to PTM without PTP leg can be configured for low-reliability/continuity MBS services.
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