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1 Introduction

During the discussion in previous meeting, RAN3 and RAN2 agreed in order to support the lossless handover for 5G MBS service, the DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side. RAN3 works on the coordinated assignment of PDCP SN within a gNB and between gNBs. 

Agreement in RAN3:

· 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.
Agreement in RAN2:
· 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.

According to the proposals submitted to RAN3#111-E, in order to achieve the DL PDCP SN synchronized and continuous between gNBs, at least two conditions need to be meet:

1. PDCP SN should be derived from a common source.

2. The mapping rule from QoS flow to MRB should be restricted.

In below section, these two issues are discussed and make the proposal according to the e-meeting discussion in RAN3#110e meeting.

2 Discussion
2.1 PDCP SN Derivation

For lossless handover, DL PDCP SN is required to be synchronized and continuous between the source cell and the target cell, therefore the PDCP SN should be derived from a common source. There are several options are proposed about how to derive a synchronized PDCP SN between gNBs.

A. PDCP SN is assigned according to the SN in the GTP-U header of MBS packet sending from UPF to gNB. SN in the GTP-U header is per tunnel.

B. PDCP SN is assigned according to QFI SN of MBS packet sending from UPF to gNB.  QFI SN is per QoS flow. Whether the existing IE or new IE is FFS.

C. PDCP SN is assigned according to the per-QoS-flow-group SN which is tagged to the DL MBS packets in GTP-U. The gNB provides the grouping information toward the core network upon MBS context establishment.

D. Synchronized PDCP SN between gNBs is achieved by a central gNB-CU-UP serving multiple gNBs.

During the offline email discussion in the RAN3#110e meeting, 12 companies have provided views. 10 companies prefer B. 8 companies prefer A or B. One company prefers to use centralized CU-UP. One company clarified should use COUNT sync instead of SN sync. One company prefer to wait for RAN2.

There is majority view to support DL PDCP SN synchronization based on the SN sending in NG-U to support lossless handover. Centralized CU-UP can be used in some cases but doesn’t work for aggregated gNB case. Among option A and option B, we think option B is more align with the NR QoS framework. So it is proposed:
Proposal 1: 
PDCP SN is assigned according to the QFI SN of MBS packet sending from the UPF to the gNB.  QFI SN is per QoS flow. Whether using the existing IE or new IE in NG-U is FFS. 
2.2 Mapping from QoS flow to MRB

Another condition is the mapping from MBS QoS flow to MRB should be restricted. In one aspect, the mapping strategy has relationship with the DL DPCP SN derivation. e.g. if the DPCP SN is assigned based on QFI SN, means a MRB is mapped with a single MBS QoS flow. Otherwise, if the MRB is mapped with multiple MBS QoS flows, the PDCP SN within this MRB will be duplicated. In another aspect, in order to keep DL PDCP synchronization and continuity between gNBs, the mapping in different gNBs should be same. These aspects are identified in the contributions and several options are proposed as listed in below:

A. One-to-one mapping between MBS QoS flow and MRB, MBS QoS flows are not multiplexed over an MRB.

B. One-to-one mapping between MBS Session and MRB. All the MBS QoS flows in a MBS session are mapped to the same MRB.

During the offline email discussion in the RAN3#110e meeting, 11 companies have provided views. 9 companies think the mapping from QoS flow to MRB should be restricted. 3 companies think the restriction is needn’t. 1 company thinks the mapping needn’t be restricted but should be same between gNBs.
If different gNBs uses different mapping from QoS flow to MRB, only the fresh data with QFI can be forwarded to the target and can be utilized by the target. All the packets have been mapped from Qos Flow to MRB but not yet received by the UE should be discarded in the source side or in the target side. The interruption could not be neglected for GBR service. Therefore it is proposed:
Proposal 2: 
To support loss less mobility, the mapping from MBS QoS flow to MRB should be same in the source gNB and the target gNB. It is proposed to use one to one mapping between QoS flow and MRB to support loss less mobility. 
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
PDCP SN is assigned according to the QFI SN of MBS packet sending from the UPF to the gNB.  QFI SN is per QoS flow. Whether using the existing IE or new IE in NG-U is FFS.
Proposal 2: 
To support loss less mobility, the mapping from MBS QoS flow to MRB should be same in the source gNB and the target gNB. It is proposed to use one to one mapping between QoS flow and MRB to support loss less mobility. 
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