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Introduction
A new Release 17 work item entitled “NR Multicast and Broadcast Services” was approved in RAN#86 and was updated at RAN#88, which can be found in RP-201038 [1]. 
The objectives to support for basic mobility with service continuity and mode switch between PTP and PTM are highlighted as below,
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
In this contribution, we discuss the possible mobility scenarios of UEs in RRC-Connected state.
Discussion
Depending on whether the source gNB and the target gNB support MBS sessions, the mobility scenarios could be divided into the following two categories: 
· Handover between MBS supporting gNBs
· Handover between MBS supporting gNB and non-MBS supporting gNB
· further sub-scenarios can be identified based on whether the target gNB has already established MBS session
Besides, in our view, PTM and PTP transmission are two delivery methods from RAN point of view, mode switching between the two can be up to the decision of the NG-RAN node. Therefore, mobility with PTM, PTP switching and mobility with multicast and unicast switching are different scenarios. Considering the existing two-levels mode switching and possible combinations, the mobility scenarios could be detailed as follows:
· Scenario 1: Handover between gNBs supporting MBS without mode switching (PTM<->PTM/PTP<->PTP)
· Scenario 2: Handover between gNBs supporting MBS with mode switching (PTM<->PTP)
· Scenario 3: Handover from multicast (PTM/PTP) to unicast
· Sceanrio 4: Handover from unicast to multicast (PTM/PTP) 


[bookmark: OLE_LINK1]Figure 1 mobility scenarios for RRC-CONNECTED state UEs
[bookmark: _Hlk47453248]Support of mobility Scenario 1 and 2 may require different signalling and procedures, but it depends on the discussion in RAN2 on the solutions of mode switch between PTP and PTM. Initial agreements on the protocol stack for PTP and PTM, e.g., separate L2 protocol stack or PDCP anchored protocol stack would help identify the discrepancies of the two scenarios. 
Proposal 1: RAN3 discussion could start with the basic scenarios without PTP/PTM mode switching during the mobility.
Scenarios 3 and 4 are related to the Key Issue #7 and #8 in SA2 discussion, when a UE is receiving a MBS session, it may move from a NG-RAN node that supports MBS to a NG-RAN node that does not support MBS, or vice versa. How switching between unicast and broadcast delivery methods is mainly performed in the 5GS, so the RAN3 impacts to support these two scenarios can be based on SA2 progress.
Proposal 2: RAN3 could focus on scenarios of mobility between gNBs supporting MBS first.
[bookmark: _Hlk47366611]2.2	Handover between gNBs supporting MBS
Base on the mode of MBS traffic delivery method at RAN side, we classify the handover between gNBs supporting MBS into 3 cases as shown in Figure 2, and the first two are handover without mode switching.




Figure 2 Handover between gNBs supporting MBS
Control Plane aspect:
In LTE MBMS, during handover preparation procedure, the source eNB transfers the MBMS interest of the UE, if available, to the target eNB [36.300] to help it make decision on the MBMS broadcasting.  In NR, it is also beneficial for a gNB to be aware of the supported MBS services in the neighbouring gNBs. This will help the source gNB select a target gNB supporting the on-going or interested MBS service. Moreover, the source gNB could also carry the on-going or interested MBS service information in the handover request message to help the target node perform access control or decide the transmission mode. 
Observation 1: Exchange the information of supported MBS services among gNBs could help the source gNB select a target gNB supporting the on-going or interested MBS service 
Observation 2: Carry the on-going or interested MBS service information during the handover request message could help the target node perform access control or decide the transmission mode. 
Proposal 3: The source and target gNB exchange the information of supported MBS/ongoing MBS/interested MBS service information.
User Plane aspect:
For handover between gNBs supporting MBS, no matter whether mode switching happens, one issue should be considered is whether there’s an MBS session established (for the UE receiving/interested service) in the target node:
If there’s already an MBS session in the target node, which means the MBS data can be continuously transmitted by the target node to its serving UEs, but packet loss may happen due to asynchronous MBS transmission between the two nodes.
If there’s no MBS session in the target node, when and which entity trigger the MBS session establishment should be taken into consideration. The target node could trigger the procedure after it receives the handover request with the service information that UE is receiving or interested in as soon as possible, while the other way is the core network entities, such as UPF or SMF triggers the procedure. Compared the two kinds of method, RAN triggering approach has the advantage that the MBS session may early be prepared for UE, which may help to improve the robustness of handover and avoid extra handover delay due to MBS session establishment.
However, in this case, there could still be the packet loss due to asynchronous MBS transmission between the two nodes.
Observation 3: In case of MBS session is not established, RAN triggering approach could be applied to improve the robustness of handover and avoid extra handover delay due to MBS session establishment.
Proposal 4:  The target node triggers MBS session establishment if the UE’s ongoing/interested MBS session is still not established.
Proposal 5: RAN3 is kindly asked to consider the solutions to ensure the lossless HO especially in case of asynchronous transmission between the two nodes 
Conclusions
In this paper, we have discussed the different mobility scenarios. The observations and proposal are listed below:
Observation 1: Exchange the information of supported MBS services among gNBs could help the source gNB select a target gNB supporting the on-going or interested MBS service 
Observation 2: Carry the on-going or interested MBS service information during the handover request message could help the target node perform access control or decide the transmission mode. 
Observation 3: In case of MBS session is not established, RAN triggering approach could be applied to improve the robustness of handover and avoid extra handover delay due to MBS session establishment.
Proposal 1: RAN3 discussion could start with the basic scenarios without PTP/PTM mode switching during the mobility.
Proposal 2: RAN3 could focus on scenarios of mobility between gNBs supporting MBS first.
Proposal 3: The source gNB and target gNB exchange the information of supported MBS/ongoing MBS/interested MBS service information.
Proposal 4:  The target node triggers MBS session establishment if the UE’s ongoing/interested MBS session is still not established.
Proposal 5: RAN3 is kindly asked to consider the solutions to ensure the lossless HO especially in case of asynchronous transmission between the two nodes 
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