3GPP TSG-RAN WG3 Meeting #111-e	R3-210534
25 January – 4 February 2021, E-Meeting

Agenda item:		22.3.1
Source:	LG Electronics Inc.
Title:	Issues on Mobility between MBS Supporting Nodes
Document for:		Discussion
1. Introduction
In last meeting, some progress was achieved on mobility for MBS Supporting Nodes. But still many open issues are left for further investigation. This paper is targeted for the issues. The corresponding proposals are provided as well.

2. Discussion
In RAN3#110e, the following agreements were achieved on mobility for MBS shown as follows: 
· 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. 
· 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.

But still many open issues are left for further investigation. This paper is targeted for the issues, which will be discussed one by one in the following sections. 

Issue 1: On how to perform Alignment of PDCP SNs among cells served by neighboring gNBs

In last meeting, two solutions were proposed, shown as follows: 
1.	Derive PDCP SN from UP protocol data generated (centrally) at the UPF (GTP-U SN, NG-U)
2.	Generate PDCP SN centrally within a CU-UP “owned” by several gNBs.

Solution 1 is CN based scheme. Currently, GTP-U SN is an optional IE in the header at the UPF. In addition, the shared GTP-U Tunnel is used for transmitting MBS packets, in which if the GTP-U SN IE is included for every packets coming from this UPF, the gNBs can align the PDCP SN with the GTP-U SN. In this way, the alignment of PDCP SNs between the neighbor gNBs can be realized similarly with unicast case. Data forwarding scheme can be enhanced for that. 
However, solution 2 may give the limitations on gNB's deployment, i.e., it restricts to have a super CU-UP to cover many gNBs. If in reality, it is not the case, this solution may not work. 
Proposal 1): Solution 1, i.e., Derive PDCP SN from UP protocol data generated at the UPF (GTP-U SN, NG-U), is preferred to perform alignment of PDCP SNs among cells served by neighboring gNBs. 

Issue 2: On how to minimize data loss
The following further solutions were proposed to minimize data loss, shown as follows: 
1.	Per-UE data forwarding and SN Status report. It is FFS how to stop per-UE data forwarding
2.	Assume the deployment of a restoration buffer which is large enough to cater for retransmissions of individual UEs’ PDCP Status report at the target gNB

Solution 1, i.e., Per-UE data forwarding and SN Status report, is the normal solution for unicast handover scenario. Here for MBS, it can also be applied since PDCP SN concept is used as well for MBS. It is true that there may have several UEs to handover together to the same target, but it is also true that there may have only one UE to handover. The bearer type may also be changed from DRB to MRB or vice versa. Therefore, per-UE level data forwarding and SN Status report is better to cover all the use cases. On how to stop per-UE data forwarding, a simple solution can be that the target gNB gives a response to source to stop the data forwarding. 
Solution 2 relies the deployment of a restoration buffer. As mentioned, it should be large enough to cater for retransmissions of individual UEs’ PDCP Status report at the target gNB. Basically, for NR MBS, the area can be small and the type of services can be a lot and various. In this case, the requirement to the restoration buffer can be very tough. If the packets to be transmitted gather together suddenly, the system may not work well. 

Proposal 2): Solution 1, i.e., Per-UE data forwarding and SN Status report, is preferred to minimize data loss during handover. 
Proposal 3): A message from target gNB can be used to stop per-UE data forwarding. 

Issue 3:  MBS context information within the UE context

The scenario is prioritized on mobility of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource, in which the basic Xn/NG mobility will be considered. One issue is on the MBS context information in the UE context to be transferred to the target gNB. 
Among the UE context, one important parameter is on bearer type, DRB or MRB. For example, two scenarios exist. First, a UE is receiving MBS services in the source side, however when handover happens the target node does not support the same MBS services temporally or it decides to serve this specific UE using the unicast bearer. 
The other case is that in the source side, the MBS service is served with a unicast bearer, while the target node may decide to serve this UE with the MBS bearer since it has the service on-going. 



Fig. 1. Example for UE handover with MBS service
Fig.1. shows an example for an UE’s handover with MBS service. The MBS service can be realized in the target side with a bearer type either DRB or MRB. In this way, it gives the target node some freedom on utilizing the radio resources more efficiently. It may decide freely on whether to use unicast bearer or multicast bearer when an UE is handed over in depending on its current resource situation. 
Based on the analysis above, the following proposal is suggested. 
Proposal 4): For UE’s handover with MBS service, the bearer type change information, i.e. from DRB to MRB or the reverse direction, should be included in the MBS context information within the UE context.  


3. Conclusion
In this contribution, the open issues on mobility was investigated. The following proposals are suggested to RAN3:
Proposal 1): Solution 1, i.e., Derive PDCP SN from UP protocol data generated at the UPF (GTP-U SN, NG-U), is preferred to perform alignment of PDCP SNs among cells served by neighboring gNBs. 
Proposal 2): Solution 1, i.e., Per-UE data forwarding and SN Status report, is preferred to minimize data loss during handover. 
[bookmark: _GoBack]Proposal 3): A message from target gNB can be used to stop per-UE data forwarding. 
Proposal 4): For UE’s handover with MBS service, the bearer type change information, i.e. from DRB to MRB or the reverse direction, should be included in the MBS context information within the UE context.  
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