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1. Introduction
During RAN3#109-e meeting, the following open issues were left related to minimizing data loss:
	Open issues:

· Discussion on requirements for minimizing data loss during mobility for MBS user data is to be continued. In which way PDCP SNs, SN Status Report, data forwarding, can be used and impacts on all involved entities needs further discussions.

· Whether the SNs for the same MBS packet received by different gNBs should be aligned or not to minimize data loss during Handover


In RAN3#110e meeting, this issue was further discussed and the following agreements were made:

	Agreements:

· For multicast, NR MBS shall provide means for minimization of data loss during mobility.

· 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

· 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.


Meanwhile, RAN2 also made some progress in RAN2#112-e meeting:
	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 RAN3#113e and RAN3#114e meetings, the following agreements were made:

	Agreements:

· Source and target gNBs derive synchronized PDCP SN from sequence number and the solution is FFS.
· To support PDCP SN sync, support alt 2 (PDCP SN Sync for a common CU-UP) in Rel-17.

· To support PDCP SN sync, support alt 1 (PDCP SN Sync among RAN nodes with different CU-UP) in Rel-17.


In this contribution, we will first discuss whether the PDCP SN synchronization should be extended to PDCP COUNT Synchronization and then study how to achieve the synchronization between the source cell and the target cell during the handover from MBS session to MBS session based on the progress of RAN2 and RAN3.
2. Discussion
2.1 Solutions for PDCP SN Synchronization for Alt1

In previous RAN3 meetings, only PDCP SN synchronization was mentioned, but it was mentioned in some papers that we also need to consider PDCP COUNT synchronization between the UE and gNBs.

As defined in TS 38.323, the PDCP COUNT value is composed of a HFN and the PDCP SN. The size of the HFN part in bits is equal to 32 minus the length of the PDCP SN.
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Figure 6.3.5-1: Format of COUNT

NOTE:
COUNT does not wrap around.


According to the SA3 progress [1], MBS security in RAN has been excluded. Therefore the unsynchronized HFN between UE and gNB does not affect normal transmission which is similar to sidelink broadcast. Therefore, PDCP SN synchronization is enough to minimise data loss and different gNBs can maintain different HFN values for MBS transmission. As for the HFN value in the SN STATUS TRANSFER message or in PDCP status report, the target gNB can just ignore it if any.
Observation 1: As MBS Security is not located in RAN, there is no need to support PDCP COUNT Synchronization, only PDCP SN Synchronization is required.

As it was agreed to support PDCP SN sync among NG-RAN nodes with different CU-UP in Rel-17, the Core network need to provide same SN to different NG-RAN nodes for the same MBS packet, and then different NG-RAN nodes derives same PDCP SN based on the received SN.

As discussed in RAN3#114e meeting [4], there are different options mentioned in the submitted contributions:

	· Option 1. based on the per MBS session tunnel N3 sequence number generated by the MB-UPF [1]
· Option 2. based on per DL QFI Sequence Number [2, 3, 7, 11, 13, 17]
· 2a. with limitation of one to one mapping between QoS flow and MRB, and PDCP SN synced with existing DL QFI Sequence Number [7]
· 2b. with limitation of one to one mapping between QoS flow and MRB, and PDCP Count value synced with dedicated DL QFI Sequence Number [2]
· 2c. with flexible mapping between QoS flow and MRB [3], which recognizes the importance of the principle of flexible QoS flow to MRB mapping in existing QOS modeling (up to the implementation of each NG-RAN node). However, to achieve that some extra standard work, e.g., Next QFI SN indication, PDCP SN (or Count) (re-)initialisation, are needed to prevent data loss.


Based on the inputs from companies, majorities companies would like to choose option 2a, and it is acceptable for R17 to use one to one mapping between QoS flow and MRB, and as mentioned above, there is no need to support PDCP COUNT sync, therefore, it is proposed to adopt solution 2a as the way to go.
Proposal 1: To support PDCP SN Sync, adopt one to one mapping between QoS flow and MRB, NG-RAN nodes calculate PDCP SN based on existing DL QFI Sequence Number received via NG-U.
2.3 SN synchronization only for service with high QoS
NR MBS aims for multiple use cases with various QoS requirements. RAN2 agrees to support lossless handover for MBS-MBS mobility for service that requires this. For services that not require lossless handover, DL PDCP SN synchronization may not be needed and the restrictions on the mapping between MBS flow/session and the MRB are not necessary, to support this, it is better for the core network to provide some assistance information to RAN to indicate whether a MBS Session requires high reliability.
Proposal 2: Support DL PDCP SN synchronization at least for MBS Sessions with high reliability requirement.

3. Conclusion

In this contribution, we discussed how to minimize data loss during mobility between MBS supporting nodes, and get the following proposals:

Proposal 1: To support PDCP SN Sync, adopt one to one mapping between QoS flow and MRB, NG-RAN nodes calculate PDCP SN based on existing DL QFI Sequence Number received via NG-U.
Proposal 2: Support DL PDCP SN synchronization at least for MBS Sessions with high reliability requirement.
The TP to TS38.300 BL CR is provided in section 4.
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5. Text Proposal to TS 38.300 BL CR
16.x.5
Mobility

Editor’s Note: Mobility aspects to be covered here.

16.x.5.1
General

Mobility principles builds on existing functionality including functions described in section 9.2. 
16.x.5.2
Multicast Mobility from MBS supporting cell to MBS supporting cell

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. Which procedures to use is FFS.     

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].
The core network shall include the same DL QFI Sequence Number for the same packet towards different NG-RAN nodes, to enable different NG-RAN nodes to set the same PDCP SN for that packet. For the MBS service with high reliability requirement, the NG-RAN node ensures the one-to-one mapping restriction between a MBS Flow and a multicast radio bearer.
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