3GPP TSG-RAN WG3 #111-e





R3-210227
25 January – 4 February 2021

Agenda item:
22.3.1
Source:
Samsung

Title:
Data forwarding for mobility between MBS supporting nodes
Document for:
Discussion & Decision
1 Introduction

In the RAN3#110e meeting, the below agreements were achieved for the Mobility Between MBS Supporting Nodes topic. 
· For multicast, NR MBS shall provide means for minimization of data loss during mobility

These means may be partly network deployment/implementation partly protocol support

· For multicast, in order to allow the UE to detect loss of data or duplication of data, RAN3 shall continue discussing solutions to support alignment of PDCP SNs in between gNBs. 

· Xn Handover Request and NG Handover Request message contain MBS context information for the UE.

· MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.

· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).

· RAN3 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs (to be coordinated with RAN2 if needed). Details FFS.
In RAN2#112e meeting, the agreement for Service continuity

· 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. 

So from the agreement made in RAN3 and RAN2, it is important to discuss the assignment of PDCP SN between gNBs and the corresponding issues.
2 Discussion
In order to support lossless mobility or to reduce the data loss during the mobility, it is agreed the source gNB can forward the data to the target gNB and the target gNB will deliver the forwarding data to the UE. The target gNB can transmit the forwarded data to the UE by PtP. It is agreed that the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data.

In order to support alignment of PDCP SNs in between gNBs, we assume the gNB assigns PDCP SN by referring to the SN in GTP-u header. But without MBSFN transmission mechanism, the transmission from the source cell and the target cell are not synchronized over the radio, due to the schedulers and resource status are different in different gNBs. As the consequence, the data forwarding is not always beneficial, as showed in the below figure-1. There are two scenarios, and data forwarding in scenario 2 is not needed.
a) Scenario 1: Transmission from the target cell is faster than the transmission from the source cell. For example, when handover is triggered, the source cell is transmitting packet with PDCP SN = 5 and the target cell is transmitting PDCP SN = 10. The target cell deletes the packets with SN lower than 10. In this case, the data forwarding is needed. Otherwise, the UE cannot receive packet with SN from 5 to 10.
b) Scenario 2: Transmission from the target cell is slower than the transmission from the source cell. For example, when handover is triggered, the source cell is transmitting packet with PDCP SN = 10 and the target cell is transmitting PDCP SN = 7. In this case, the data forwarding is not needed. The UE will receive packets with SN from 5 to 10 in target cell again and UE can remove the duplicated received packets.
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Figure-1 Data forwarding

For the unicast transmission, the source gNB forwards all downlink PDCP SDUs with their SN corresponding to PDCP PDUs which have not been acknowledged by the UE to the target. For the MBS service, as discussed above, if the target cell transmission is slower, the UE will receive the duplicated MBS data from the target cell, the data forwarding is actually not necessary in this case. 
Observation 1: 
Data forwarding is not necessary if the transmission in the target cell is slower than the transmission in the source cell.  
In legacy, the source cell provides the data forwarding proposal and the target cell decides the data forwarding is needed or not. Same mechanism can be reused for the MBS service. When the source cell triggers the handover, the source cell can indicate the currently transmitted highest PDCP SN for MBS service, the target cell decides whether data forwarding is needed by taking the PDCP SN status into account. As discussed above, if the target transmission is slower, target doesn’t need to allocate the data forwarding tunnel.
Proposal 1: 
It is proposed that the source gNB sends the SN Status of MBS service to the target gNB in HO Request message. The target gNB decides if the data forwarding is needed based on the SN status in the source gNB and the target gNB.
Another issue is how to stop the data transmission if data forwarding is performed. For the unicast transmission, the source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each data forwarding tunnel when no more user data packets are to be forwarded over that tunnel. The source stops the data forwarding according to the end marker from the CN. However, for MBS service, the shared NG delivery is used, the MBS-UPF will continue send data to the source gNB when the UE is handover to the target. We think it is not efficient to insert per-UE end marker into GTP-U shared transmitted packets. Instead, if the target gNB can send the SN status to the source gNB, it helps the source gNB to decide when to stop the data forwarding. The SN status can be included in the HO Request Ack message or the target gNB can notify the data forwarding should be stopped to the source gNB by a new class 2 message.  
Proposal 2:
It is proposed to discuss how to stop the data forwarding for NR MBS.

Proposal 3:
It is proposed the source gNB stops the data forwarding based on the indication information from the target gNB. 
Proposal 4:
The indication information could be the SN status in the target gNB or an explicit forwarding stop indication. The detail is FFS.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Observation 1: 
Data forwarding is not necessary if the transmission in the target cell is slower than the transmission in the source cell.  
Proposal 1: 
It is proposed that the source gNB sends the SN status of MBS service to the target gNB in HO Request message. The target gNB decides if the data forwarding is needed based on the SN status in the source gNB and the target gNB.

Proposal 2:
It is proposed to discuss how to stop the data forwarding for NR MBS.

Proposal 3:
It is proposed the source gNB stops the data forwarding based on the indication information from the target gNB. 

Proposal 4:
The indication information could be the SN status in the target gNB or an explicit forwarding stop indication. The detail is FFS.
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