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Abstract: This contribution discuss the mobility in local MBS service.
1. Introduction
In S2#147E meeting, four NEs left in approved CR (S2-2108014). The main issue is related to the mobility, especially on whether intra RAN node mobility support the content switch autonomously. This paper discuss and try to address those ENs.
2. [bookmark: definitions]Discussion
At S2#147 meeting, there are ENs left related to local MBS service. In this paper we try to analyse tis issue and resolve those EN. 
Editor's note: For shared delivery it is FFS whether, the RAN node handles content switching due to mobility between service areas it serves autonomously or the core network needs notifications about this mobility to select new service areas.
The intention of this EN is that if the RAN node support the MBS, when the UE do the intra RAN node mobility, RAN node can handle the location-dependent content switching autonomously. If we do not support the content switching autonomously, it means that the when the UE cross the service area boundary, it need report to the SMF and SMF trigger the shared tunnel switching. 
On ther other hand if we want to support this possibilities, there are at least two requirement need be fulfilled:  
a) The MBS Session QoS flow information in different Area session is same, i.e. they share the same QFI and QoS profile, and only the delivery content is different. This is to ensure if the UE is required to do the handover, even without the latest mapping information, the handover is still possible. 
Requirment 1: The policy of Multicast session need be determined based on the service requirements per MBS session. And the MB-SMF associate the same service requirement QoS flow in different Area Session with the same QFI.
b) The NG-RAN node is aware the relation between all the cell belonged to this NG-RAN node with the MBS session, i.e. whether they are in same area session, different area session, out of MBS session.
Requirment 2: This require the Area session ID and MBS service area at least related to this RAN node can provided to NG-RAN. 
Above two requirements is pre-condition to support the RAN content switching autonomously. From our view it is possible to be fulfillted.  
Proposal 1: If shared delivery is used and UE do the intra NG-RAN node mobility, the NG-RAN node can handle content switching autonomously. Also the related condition need be fulfilled. 
Editor's note: It is ffs whether the SMF only provides the service area where the UE is residing, or all service areas served by the RAN node, and how the SMF determines those service areas for the later case.
When the UE join the MBS session via one Cell within the MBS service area, there are three possibility to provide the MBS service area information to NG-RAN node:
· Option 1:  The MBS service area associated with the Area Session are provided to NG-RAN node. 
· Option 2:  All the MBS service area associated with the NG-RAN node are provided to NG-RAN node.
· Option 3:  All the MBS service area associated with the MBS session are provided to NG-RAN node.
Considering that one RAN node may cross the service area, to support NG-RAN node to do the content switching automously, only option 2 or option 3 is possible. Option 2 requires the SMF to do the service area filtering. This seems some unnecessary and complexity work to the SMF, considering the area can be Tracking area or Cell ID. For example if the service area is in cell + TA granularity,  the SMF need check the TA and RAN node ID(associated with the cell ID)  RAN node belonged to with the MBS service area provided by the MB-SMF. To avoid the SMF do the filtering option 3 is suggested. In this case, the NG-RAN node will do the filtering as usual on which information is related to him. 
There are some concern on whether this information is too large. However same content information is provided to the UE at the JOIN procedure, i.e. in the NAS message.  Also this information can be provided to NG-RAN at the shared tunnel establishment procedure, i.e. not need per UE signalling. That can greatly reduce the siganling impact. As such we see this should not be a problem. 
Besides providing all the MBS service area information to the NG-RAN node at the shared tunnel establishment procedure, the option 1 is still needed. This is to support the case when the UE handover from the source NG-RAN node, which does not support MBS, to the Target NG-RAN node which support MBS. In that case, the MBS service area information is necessary to let the target RAN node determine whether the MBS session can be established or not. Thus to unify the SMF handling, the SMF can also send the Area Session ID and its associated MBS service area information to the NG-RAN node at the join procedure.
Proposal 2a: The SMF provide service areas associated with the current Area session to the NG-RAN node in N2 SM container.
Proposal 2b: During the shared tunnel establishment procedure, MB-SMF provides all (area session ID(s), MBS service area(s)) associated with the MBS session to the NG-RAN node.
Editor's note: Procedures for the UE mobility between cells of one RAN node, e.g. when the UE leaves, enters or switches service areas due to mobility are ffs. 
This issue can be discussed from two aspects:
(1) If the individual delivery is used: In order to alleviate the frequent cell change notification reporting, the SMF can provide the MBS service area of the multicast session as Area Of Interest to AMF using the Namf_EventExposure service. Consequently, if the SMF receive the OUT notification from AMF and if the MBS session is location-depedent, the SMF further query the UE Location Information from AMF to determine whether the UE moves in another new service area. 

(2) If the shared delivery is used: if the NG-RAN node has been provided the all MBS service area of the MBS session, the NG-RAN node can handle the location-dependent content switching autonomously. 
Proposal 3: For intra NG-RAN node mobility, if the individual delivery is used, the SMF subscribe the UE mobility event notification from the AMF using the Namf_EventExposure service. If shared delivery is used, the RAN node can handle content switching itself based on the whole MBS service area information of the MBS session.
Editor's note: For the UE leaving a service area it is ffs whether the RAN node defers related notification for a grace period or the SMF defers removing UEs from the multicast session. Details require coordination with RAN
This mentioned issue is not special for the MBS service, i.e. the same issue if it exist can also happen in other service scenario. This should be the gerneal case. However it has not been required before. If there are really frequent location reporting, it means the UE do the handover frequently. At the RAN side they should avoid this type of frequent handover first as this will cause RAN problem first, i.e. frequent RAN handling. So RAN should be able to avoid frequent handover. If there are no frequent handover, we do not see this special handling at the location reporting need be added. 
Proposal 4: 	There are should be no frequent handover if the UE at the border of the service area. Due to that, it is no needed to do any further enhancements in the NG RAN node to defer the UE location reporting.
3. Conclusion
[bookmark: _GoBack]Per above consideration, we have prepared one associated upated CR S2-2108680 to address above EN and add the mobility handling back.  
