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1 Introduction

On the regard UE MBS mobility to RAN supporting or not supporting MBS, the following agreements has been made in RAN2 112-e meeting
· 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
Additionally, during RAN3 #110-e meeting, the following agreements have been made regarding MBS mobility
· 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.
· Source and target gNBs derive synchronized PDCP SN from sequence number and the solution is FFS.
Moreover, during RAN2 #115-e, meeting the following agreement have made regarding QOS follows and MBS bearer mapping: 

· One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 

· One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.
· Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers

Taking the above sets of agreements into consideration, it is unclear how the PDCP SN synchronization and continuity between the RAN node involved in MBS lossless mobility can be guaranteed in a way that obey the above agreed mapping between MBS session QoS flow and MBS bearer (i.e., one-to-one and one-to-many QoS to radio bearer mapping). This report is trying to address the above concern.
2 Discussion
During the latest RAN plenary meeting, it was agreed to support lossless MBS mobility/handover (i.e., based on PDCP SN synchronization and continuity) in release 17 MBS. However, it is still being debated in RAN2 and RAN3 working groups over how the DL PDCP SN synchronization across the RAN nodes involved in lossless MBS mobility can be realized without violating the currently agreed MBS session QoS flow and MBS bearer mapping (i.e., multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers). Currently, there two possible options under discussion for DL PDCP SN synchronization and continuity [1].  The first option is to use a common PDCP entity for both RAN nodes (i.e.., the source and the target RAN node) for the associated DRB/MRBs of an MBS session; however, this option can only will work for MBS mobility between MBS supporting nodes (e.g., gNB DU mobility). The second option is to use a PDCP SN synchronization following a pre-determined QoS flow to MRB mapping rules; yet, this option will pose a limitation on QoS flow to MRB mapping (i.e., only one to one mapping can be supported) which violates current agreed QoS mapping (i.e., multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers as agreed in RAN2 and SA2).  In our view, a combined or unified mapping of the GTP-U data unit (header) sequence number (SN), the QoS flow identifier (ID) within the GTP-U data unit, the PDCP SN, and the MBS radio bears (MRB) at RAN node can achieve both the objective of the PDCP synchronization and continuity, and guarantees the of support of the agreed one-to-one and one-to-many QoS flow and MRB mapping.  For example, as showed in Figure 1 a GTP-U data unit of an MBS session with sequence number ‘x’ can be mapped to a PDCP sequence number ‘y’ at the same time the QoS flow associated with the GTP-U data unit ‘x’ can be mapped to MBS radio bear with an ID of ‘z’ such that [GTP-U SN ‘x’, QoS Flow ID ‘i’] is mapped to [PDCP SN ‘y’, MRB ID ‘z’].  Such kind of mapping can guarantee both one-to-one and one-to-many QoS flow and MRB mapping as shown in by an example in Table 1 and Table 2 (for GTP-U with two QoS flows). Table 1 indicates that for one-to-one mapping all QoS flows are mapped to an MRB with same index (e.g., MRB zero),and for one/many-to-many mapping; a QoS flow of a GTP-U is mapped into the index equal to the index of the MRB which is mapped into.
Table 1: One to one GTP-U sequence number and DL PDCP sequence number mapping 
	[GTP-U SN, QoS flow ID]
	Mapped to [PDCP SN, MRB ID]

	 [1, 1/2]
	  [1,0]

	 [2, 1/2]
	  [2,0]


Table 2: One to many GTP-U sequence number and DL PDCP sequence number mapping
	[GTP-U SN, QoS flow ID]
	Mapped to [PDCP SN, MRB ID]

	 [1, 1/2] 
	[1, 1] or [1, 2] 

	 [2, 1/2]
	[2,1] or [2, 2] 


To achieve the objective of the PDCP synchronization and continuity, a complete mapping table (i.e., including both the mapped data [GTP-U SN, QoS flow ID] and the mapped into data [PDCP SN, MRB ID]) can transmitted by the source gNB over Xn application protocol (XnApp) to the target gNB. This can assist the target gNB in allocating PDCP SN for a new GTP-U coming from CN and/or updating the allocation according to the mapping table provided by th source gNB if necessary (Figure 1).  

[image: image1]
Figure 1: Example of PDCP synchronization and lossless mobility
Similarly, the mapped into data (i.e., [PDCP SN, MRB ID]) can be provided to UE over Uu interface (i.e., for reduced signalling overhead) to allow UE to be aware about PDCP SN and MRB. In that way, by using a simple predetermined table at UE telling UE that if a PDCP with SN “y” is received, it means that the QoS flow within that specific PDCP is mapped to the index of MRB provided.  The UE may fully or partially skips SDAP layer processing (since this layer is agreed just for QoS flow and MRB mapping in R17). On the other hand, for the goal of lossless UE MBS mobility, UE may report a lost PDCP to the source gNB and the source gNB may exchange the entire mapping ((i.e., [GTP-U SN, QoS flow ID] and [PDCP SN, MRB ID])) which contain the respective lost PDCP SN to the target gNB and the target gNB may retransmit only PDCP SN and MRB mapping to UE. Thus, since the mapping is exchanged between the source and target gNBs, even if the target gNB does not support MBS, it can get the mapping as well as the MBS data and start providing it to UE before it contacts the core network for MBS data (e.g., individual delivery).  Based on the above discussion, we ask RAN3 to kindly discuss and if possible, agree on the following proposal
· Proposal 1: Consider exchanging of a combined or unified mapping of a GTP-U data unit sequence number, a QoS flow identifier (ID) within the GTP-U, a PDCP sequence number, and a MBS radio bears (MRB) between gNB for UE lossless MBS mobility at least to a non-MBS-supporting node. 
3 Conclusion

RAN3 is kindly requested to discuss and if possible, agree on the following proposal:

· Proposal 1: Consider exchanging of a combined or unified mapping of a GTP-U data unit sequence number, a QoS flow identifier (ID) within the GTP-U, a PDCP sequence number, and a MBS radio bears (MRB) between gNB for UE lossless MBS mobility at least to a non-MBS-supporting node. 
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