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1	Introduction
New Work Item on NR support of Multicast and Broadcast Services was approved in RAN plenary [1]. One of the objectives of the WI is to specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state including support for basic mobility with service continuity.
1. Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
a. Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
i. This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
b. 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]
c. Specify support for basic mobility with service continuity [RAN2, RAN3]
This contribution discusses different aspects of mobility support for MBS for UEs in RRC_CONNECTED. 
[bookmark: _Ref178064866]2	Discussion
2.1	General Aspects
The WID mentions basic mobility support. Before discussing detailed solutions for mobility, it should be commonly understood what "basic mobility with service continuity" covers. For example, basic mobility with service continuity may refer to the possibility that the UE once moved to another gNB is able to continue receiving the same MBS service(s) with or without some specific requirement on interruption time.
For public safety services, there is a requirement in TR 23.774 which states
"Seamless handover, without human perceivable packet loss, for sessions / bearers (unicast and/or broadcast / multicast) used for mission critical applications and carrying the same media stream at the same time, shall be possible whether the sessions / bearers are in the same cell or in neighbouring cells."
This requirement might seem daunting, but we think the existing mobility functions defined in Rel-16 are able to perform seamless handovers without human perceivable packet losses in a unicast context. Therefore, by reusing Rel-16 mobility functions it should not be impossible to meet this goal in an MBS context, at least not if the UE is in RRC_CONNECTED. 
[bookmark: _Toc47635437]Clarify what "basic mobility with service continuity" covers, for example with respect to interruption time, packet loss, and RRC state.
Similar to UE context in unicast, we assume there exists UE MBS context that contains information related to MBS service(s) the UE is receiving. This UE MBS context is created and updated when UE joins/leaves MBS service(s) or changes its serving gNB. The UE MBS context can be maintained at UE, gNB and other network functions such as AMF and UPF. UE MBS context can be transferred among relevant network functions/nodes when the UE moves to support mobility with service continuity. It is proposed that RAN2/RAN3 discuss and define UE MBS context, i.e., what it contains and where it is maintained.
[bookmark: _Toc47635438]RAN2/RAN3 to define UE MBS context.
Similar to unicast, some aspects need to be considered in mobility. First, the UE needs configuration information related to MBS sessions at the new serving node, e.g., gNB. Second, at the network side, the target gNB needs to have UE MBS context to know who (which UE) is receiving what services. In addition, this type of information allows the target gNB to know if this is the first UE in its coverage that is interested in the service or the service is currently provided. The target gNB may need to join an MBS session in case there is no other UE in its coverage currently receiving the MBS service. The context information also helps the target gNB decide whether to use PTP or PTM bearer, etc.
[bookmark: _Toc47635444]For mobility support, the UE needs PTM configuration at new serving node and new serving node needs UE MBS context.
For mobility within gNB, i.e., between gNB-DUs, the UE MBS context is assumed to be maintained by gNB-CU that coordinates gNB-DUs, thus there is no need for context handling when UE moves between gNB-DUs. It is our understanding that PTM configuration information is the same among gNB-DUs in a gNB so that no additional signaling is needed for configuration for intra-gNB mobility.
[bookmark: _Toc47397856][bookmark: _Toc47635445]For intra-gNB mobility in RRC_CONNECTED, the same PTM configuration can be used in gNB-DUs and no need for UE MBS context handling.
In general, to reduce overhead for PTM configuration signaling when UE moves, it would be good if the UE is indicated that the PTM configuration is applicable in a certain area, for example, within a gNB, RNA or even tracking area. This allows the UE to be able to continue receiving ongoing MBS service(s) in a new cell/gNB-DU without the need for network to provide again the configuration or even without. This area should be communicated to the UE to trigger contacting the network if it moves outside the area. This would be particularly useful for UEs in RRC_IDLE mode.
[bookmark: _Toc47635439]PTM configuration is provided to UE with information of an area where the PTM configuration is applicable.
2.2	Handover of MBS sessions
Mobility for UEs receiving MBS session(s) while in RRC_CONNECTED state can be based on the handover framework for unicast transmission (as specified in TS38.300, subclause 9.2.3). Handover of MB sessions was discussed in SA2 at a high level [2].
[bookmark: _Toc47635440]Handover of MBS session(s) is based on legacy handover for NR unicast.
[image: ]
Figure 1: Example of inter-gNB handover for NR MBS
As in [2], depending on if there is an ongoing MBS session in the target gNB when the UE moves to the gNB, the MBS session may or may not be handed over. Different changes on existing handover procedure are required to support of service continuity of MBS service(s). Figure 1 shows an example of signaling flow with changes (in highlighted text) to support inter-gNB handover for MBS session(s). In particular, the HANDOVER REQUEST sent by the source gNB to the target gNB during the handover preparation phase can be extended to include UE MBS context of the UE. The HANDOVER REQUEST ACKNOWLEDGE message sent by the target gNB to source gNB is extended to include configuration information of the MBS session(s). This configuration is then included in the RRCReconfiguration message sent by the source gNB to the UE. After synchronizing with the target gNB, the UE uses this configuration to configure radio bearer for reception of MBS service(s) at the target gNB.
[bookmark: _Toc47635441]Handover preparation phase is extended to support transfer of UE MBS context to target gNB and providing MBS-related configuration information to UE.
In case the UE is the first in the target gNB to be interested in an MBS session, i.e., no ongoing MBS service in the gNB, to allow for service continuity, the MBS session should be established in the target gNB, i.e., the target gNB should join the MBS session.
[bookmark: _Toc47635442]If the UE is the first to be interested in an MBS service, the target gNB establishes the corresponding MBS session, i.e., session join.
To reduce the packet loss when UE moves to the target gNB, similar to unicast, forwarding of MBS data as well as transferring of PDCP sequence numbers from source and target gNBs are needed. Thus, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data.
[bookmark: _Toc47635443]SN STATUS TRANSFER is extended to support transfer of PDCP SN for MBS data.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	For mobility support, the UE needs PTM configuration at new serving node and new serving node needs UE MBS context.
Observation 2	For intra-gNB mobility in RRC_CONNECTED, the same PTM configuration can be used in gNB-DUs and no need for UE MBS context handling.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Clarify what "basic mobility with service continuity" covers, for example with respect to interruption time, packet loss, and RRC state.
Proposal 2	RAN2/RAN3 to define UE MBS context.
Proposal 3	PTM configuration is provided to UE with information of an area where the PTM configuration is applicable.
Proposal 4	Handover of MBS session(s) is based on legacy handover for NR unicast.
Proposal 5	Handover preparation phase is extended to support transfer of UE MBS context to target gNB and providing MBS-related configuration information to UE.
Proposal 6	If the UE is the first to be interested in an MBS service, the target gNB establishes the corresponding MBS session, i.e., session join.
Proposal 7	SN STATUS TRANSFER is extended to support transfer of PDCP SN for MBS data.
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