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Introduction

During RAN3#110-e meeting[1], it was agreed to consider the broadcast service reception continuity issue based on the RAN2’s progress.
	Confirm that session management for broadcast services should be discussed in RAN3 (Already covered in AI22.2.2)

For broadcast services reception, service reception continuity issues should be discussed in RAN3 based on the progress in RAN2.

Whether the reception of multicast services is supported in idle/ inactive mode and the impact to RAN3, is pending RAN2 progress.



In addition, the following agreements on broadcast service reception have been reached in RAN2#113e meeting[2].
	Assume that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS (other cases FFS, if any). 

Assume that MBS Interest Indication is supported for UEs in connected mode for Broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network).

MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.


Since the broadcast service reception has some progresses on RAN2, the issue on the broadcast mobility with service continuity should be further discussed in RAN3. In this contribution, we will discuss the broadcast mobility with service continuity and give our proposals.

Discussion

According to the agreements of RAN2#112-e and RAN2#113-e meeting[3], delivery mode 2 for broadcast session was defined. 

	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)

2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).


R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 


R2 assumes that delivery mode 2 is used for broadcast sessions.

Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 

Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner.  


From the agreements we can see that both idle/inactive and connected mode UEs can receive broadcast services provided by gNB. As far as we know, the basic mobility with service continuity on connected mode was discussed and a lot of agreements were reached. For example, the PDCP SN sync solution and data-forwarding was considered to minimize the packet loss during mobility[4]. However, the service continuity of a non-connected UE with broadcast reception moving from one cell to another cell also needs to be taken into consideration.
Proposal 1: It is suggested to consider the broadcast service continuity in R17 MBS.

Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) when service cell changes. To ensure service continuity in broadcast scenario, the following solutions were considered in R13-MBMS. 

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.
Observation 1: Source gNB provides UE the list of neighbour cells which providing UE interested MBMS service to keep the broadcast service continuity during mobility in R13-MBMS.

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 MBMS services via SC-PTM through the combination of the USD and SIB15. USD(user service description) provides 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 the MBMS SAIs of the current frequency and of each neighbour frequency.

Observation 2: UE is made aware of which neighbor frequency is providing MBMS services via SC-PTM through the combination of the USD and SIB15 to keep the broadcast service continuity in R13-MBMS.

The MBMS SAIs of the neighbouring cell may be provided by X2 signaling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM.
The main idea of the above solutions specified in R13-MBMS for service continuity is to keep the UE informed of the list of neighbour cells and whether they support the same MBS broadcast session or not. The source gNB may provide the above information by system information or a specific broadcast control channel. In our opinion, these solutions can be reused as baseline for the broadcast session service continuity in NR. 

Observation 3: The MBMS SAI information of the neighbouring cell is provided by X2 signaling in R13-MBMS.

Proposal 2: The service continuity of mobility solutions specified in R13-MBMS can be reused as a baseline for broadcast service continuity in R17 MBS.
In order to reduce the service interruption during mobility for the UE with broadcast reception, it is reasonable to provide the MBS configuration of the target cell in advance, which may help the UE to receive MBS traffic from the target cell once it is synchronized to the target cell. In this case, the broadcast neighbor cell information may also be exchanged by Xn signaling., i.e. exchanging the MBS configuration information of the neighbouring cell by Xn signaling (e.g. Xn Setup and gNB Configuration Update procedures on Xn interface) . 
Proposal 3: It is suggested the broadcast neighbor cell information may also be exchanged on Xn interface to keep the broadcast service continuity in R17 MBS.
Conclusion

In this contribution, we discussed the broadcast service continuity in R17-MBS. And we have the following proposals:

Proposal 1: It is suggested to consider the broadcast service continuity in R17 MBS.

Observation 1: Source gNB provides UE the list of neighbour cells which providing UE interested MBMS service to keep the broadcast service continuity during mobility in R13-MBMS.

Observation 2: UE is made aware of which neighbor frequency is providing MBMS services via SC-PTM through the combination of the USD and SIB15 to keep the broadcast service continuity in R13-MBMS.

Observation 3: The MBMS SAI information of the neighbouring cell is provided by X2 signaling in R13-MBMS.

Proposal 2: The service continuity of mobility solutions specified in R13-MBMS can be reused as a baseline for broadcast service continuity in R17 MBS.
Proposal 3: It is suggested the broadcast neighbor cell information may also be exchanged on Xn interface to keep the broadcast service continuity in R17 MBS.
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