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Introduction

From the WID of NR Multicast and Broadcast services, basic mobility with service continuity should be supported[1]. The issue about connected mode mobility with service continuity was discussed on RAN3#109-e meeting and RAN2#111-e meeting, the following agreements were made[2][3]:
	Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 

Requirements for lossless mobility are TBD. Assume for now that R2 will anyway discuss service continuity functionality for low or no data loss. 

We Define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN

MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast)

RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signalling procedure (e.g. nested in handover signalling or new procedure, whether a single procedure is used or not, … ) is FFS.

Prioritize work on support of mobility scenarios of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource.

For the prioritized scenario, intra-CU mobility and Xn/NG based inter-gNB mobility will be considered.

WA: the UE Context to be transferred to the target gNB contains information about the MBS Session(s) the UE joined. Details are FFS.

Next meeting: start with message flows and start deriving protocol functions on all impacted interfaces.


From the agreements we can see that connected mode mobility with service continuity, i.e. multicast mobility with service continuity was fully discussed. However, the broadcast mobility with service continuity was not considered. In this contribution, we will discuss the broadcast mobility with service continuity and give our proposals.

Discussion

According to the agreements of RAN#89-e meeting, NR-based Broadcast is supported to be within the scope of RAN WI for NR MBS in Rel-17[4]. 

	RAN would like to clarify that NR-based broadcast is within the scope of RAN WI for NR MBS in Rel-17, as per the WID approved in RP-201038. According to the discussion at RAN#89e, it is concluded that the scope of RAN WI for NR MBS in Rel-17 is kept as was.


It is suggested that supporting broadcast is capable to enable many new business cases for 5G NR. For example, public services (including government and public safety), multi-media live streaming in crowded locations, massive IoT, V2X, etc. By supporting Broadcast, the UE in RRC_IDLE is possible to get the Broadcast services provided by gNB. In our opinion, a UE in RRC_IDLE with broadcast reception is a basic scenario to be supported in NR MBS.

Observation 1: Broadcast service is supported in Rel-17 NR MBS.
As a basic objective of NR MBS, the basic mobility with service continuity on connected mode was discussed and common understanding were reached. Meanwhile, Connected Mode Mobility with Service Continuity was discussed in the latest RAN2[Post111-e][905][MBS] email discussion [5]. Following issues were fully discussed:

Scenarios on supporting lossless mobility under the MBS-MBS scenario;

Solutions on how to synchronize the MBS data transmission between source cell and target cell;

Solutions on how to guarantee the minimize data loss during handover;

Enhancements to the handover procedure for mobility with service continuity.
From the email discussion we can see that the issues on mobility with service continuity are mainly focused on the connected UE with multicast reception. However, since NR Broadcast is supported, a non-RRC_CONNCETED UE with broadcast reception moves from one cell to another cell also needs to be taken into consideration, and the service continuity in such scenario is an issue to be discussed. In this case, we suggest to consider the broadcast mobility with service continuity.

Proposal 1: It is suggested to consider the Broadcast service continuity in Rel-17 MBS.

Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) when changing a service cell. To ensure service continuity in broadcast scenario, the following solutions were considered in eMBMS. 

For each MBMS service broadcast by gNB, the source gNB indicates in the SC-MCCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service.
To avoid the need to read MBMS related system information and potentially (SC-)MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via SC-PTM through the combination of the USD and SIB15. USD(user service description) provides the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs) belonging to the MBMS service area. SIB15 provides UE the MBMS SAIs of the current frequency and of each neighbour frequency.

The MBMS SAIs of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM.
The main idea of the above solutions specified in eMBMS for service continuity is to let the source gNB inform UE the list of neighbour cells who supports or does not support the same MBS broadcast session. And the source gNB may  provide the information by system information or a specific broadcast control channel. We can see that the solutions above are also suitable in NR architecture, it is natural to consider reusing them in NR. And we think the solutions for broadcast session service continuity in eMBMS can be taken as a baseline in NR.

Proposal 2: Service continuity mechanisms specified in LTE eMBMS can be considered as a baseline for Broadcast service continuity in Rel-17 NR MBS.
In order to support the service continuity for NR Broadcast in NR, MBS specific enhancements need to be discussed. Some of the following enhancements can be considered:

 A MBS-specific system information or broadcast control channel should be designed to make UE be aware of which neighbor frequency is providing the same MBS services. The MBS specific system information or broadcast control channel mainly includes the neighbor cells information, e.g. the SAI, neighbor frequency, the MBS session ID and so on.

In order to reduce the service interruption during mobility for the UE with broadcast reception, it is reasonable to consider providing the MBS configuration of the target cell in advance, which may help to UE to receive MBS traffic from the target cell as soon as possible when it is synchronized to the target cell. In this case, XnAP enhancements need to be considered.

Proposal 3: It is suggested to consider MBS specific enhancements in Rel-17 NR MBS to support the Broadcast service continuity, e.g., MBS specific system information providing the MBS SAIs of the current frequency and each neighbour frequency, XnAP enhancements on providing MBS configuration of target cell.
Conclusion

In this contribution, we discussed the broadcast service continuity in Rel-17-MBS. And we have the following proposals:

Observation 1: Broadcast service is supported in Rel-17 NR MBS.

Proposal 1: It is suggested to consider the Broadcast service continuity in Rel-17 MBS.
Proposal 2: Service continuity mechanisms specified in LTE eMBMS can be considered as a baseline for Broadcast service continuity in Rel-17 NR MBS.

Proposal 3: It is suggested to consider MBS specific enhancements in Rel-17 NR MBS to support the Broadcast service continuity, e.g., MBS specific system information providing the MBS SAIs of the current frequency and each neighbour frequency, XnAP enhancements on providing MBS configuration of target cell.
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