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Introduction
In RAN2#113-e meeting, following agreements were made for NR MBS delivery mode 2 and service continuity aspects [1].
	· 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. 
· The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2.
· 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. 
· 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.
· Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc)
· FFS whether support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
· FFS Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).


In this contribution, we further discuss the aspects related to broadcast service continuity.
Discussion
Frequency Prioritization
A UE in RRC_IDLE/RRC_INACTIVE state can be mobile and can perform reselection to any neighbour cell. For UEs interested to receive MBS services, it is not possible to decide on the best cell for reselection without having the knowledge of MBS services support on the neighbour cells. If the availability of interested MBS services on neighbour cells/frequencies is known, the UE can prioritize those cells or frequencies for reselection. We consider that SC-PTM approach for frequency prioritization at cell reselection is suitable and sufficient for NR MBS.
Neighbour cell list provided in SC-PTM was not used for Idle mode reselection in LTE and it also adds to the undesired complexity. Considering service continuity needs to be provided in DM2 only in the best effort manner, we think RAN2 should discuss if neighbour cell list is really essential to be provided in PTM configuration.
Proposal 1: Adhering to SC-PTM principles, following are agreed for NR MBS for broadcast services (delivery mode 2)
· The availability of MBS service on neighbour frequencies should be available for UE in Idle/Inactive mode.
· During reselection evaluation, a UE interested in MBS service prioritizes the frequency on which interested MBS service is available
Proposal 2: RAN2 to discuss if neighbour cell information is really essential for broadcast service continuity (delivery mode 2)
Interest Indication
As in RAN2#113-e meeting [1], agreement is made to “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)”. This considers that UE can inform network and therefore, make sure, best possible effort based delivery for broadcast service. However, network is not bound by this signalling. RAN2 should confirm the assumption. Next question pertains to which message is used for conveying interest indication for MBS services. Having a new RRC message “MBS Interest Indication” will ensure flexibility for MBS operations, triggers and reporting. This may not be feasible with relying or extending UE assistance information message already existing in NR. 
Proposal 3: RAN2 confirms that MBS Interest Indication is supported for broadcast services (delivery mode 2) in RRC_CONNECTED state.
A question arises whether an UE which is supporting both broadcast services and multicast services would send two different MBS interest indication messages respectively? It seems more natural to merge the MBS interest indication for broadcast services and multicast services in RRC_CONNECTED state from triggers and reporting perspective. That is to say, a common message of MBS interest indication can be used to convey interest for multicast services and interest for broadcast services in RRC_CONNECTED state. Of course, there can be an identifier for presence of each set of services and UE is not required to send both sets of services in case only interest for one set of services is triggered/reported.
Proposal 4: A common MBS Interest Indication message is supported for both broadcast and multicast services in RRC_CONNECTED state from triggers and reporting perspective.
As discussed, NR MBS broadcast service in RRC_CONNECTED state is supported as best possible effort based and network is not bound by the requirements or signaling pertaining to broadcast services e.g. MBS Interest 
Indication. Consequently, no special effort is needed to ensure broadcast service continuity. However, for multicast session, in order to achieve reliability and latency requirements, it is significant that the source gNB informs the target gNB the MBS Interest Indication information of the multicast sessions through Xn Handover Request message. This is also important for availing relevant target cell MBS configuration during handover. 
Proposal 5: MBS Interest Indication information for multicast sessions conveyed by UE is exchanged between source gNB and target gNB to ensure service continuity for the multicast session.
Proposal 6: MBS Interest Indication information for broadcast services conveyed by UE is not exchanged between source gNB and target gNB.
Counting Procedure 
In RAN3#110-e, RAN3 agreed that there is no need of counting for multicast and further made WA as “Counting procedures for broadcast in Rel-17 (other than interest indication) does not seem needed at this time; to be coordinated with RAN2, SA2”. Hence, we propose to keep same agreement in RAN2 as network is aware about UEs which joined for multicast MBS services in delivery mode 1. Further, broadcast services are only provided in best effort manner and with lower priority in delivery mode 2 for Connected mode UEs.
Proposal 7: Counting procedure is not supported for UEs receiving multicast as well as broadcast services in RRC_CONNECTED state.
BWP Operation
Considering UEs can receive DM2 MBS service in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED states, there could be a BWP mismatch between Initial BWP (or configured MBS BWP/CFR) for DM2 and RRC_CONNECTED UE’s active/dedicated BWP. To address this, we may need to consider some rules/restrictions, e.g.
a. UE is able to receive MBS on Initial BWP in parallel along with unicast on dedicated BWP
b. UE can receive MBS service in RRC_CONNECTED state when it is provided on frequency region which has overlapping on Initial BWP and dedicated BWP when possible
c. Same MBS broadcast service is provided both on frequency regions on Initial BWP and dedicated BWP separately and UE can receive MBS service based on its RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED state
d. UE decides to continue either unicast service or MBS service if it is not feasible to receive both
We understand DM2 MBS services e.g. broadcast services should be considered as best effort manner delivery and need not be guaranteed. Therefore, simplest approach among listed would be approach ‘b’ so that UE can receive these MBS services only when it is feasible. Notably approach ‘a’ and ‘c’ complicates the UE capability and network service provisioning respectively. Prioritizing broadcast services by terminating unicast services and switching BWP as in approach ‘d’ will also be drastic.
Proposal 8: MBS services in delivery mode 2 are received in best effort manner only and are not guaranteed for delivery from UE capability, BWP support and/or network provisioning perspective.
Proposal 9: Delivery mode 2 MBS service is received alike for RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED state UEs i.e. on frequency region which has overlapping on Initial BWP (or configured MBS BWP/CFR) and dedicated BWP.
However, interest indication for DM2 MBS service can be utilized by UE to indicate a scenario where it is not able to receive broadcast service and network can on best effort basis may support UE. More specifically, if the UE is in Connected mode and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS interest indication to the network.
Proposal 10: When the UE is in Connected mode and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS interest indication to the network. Network may support on best effort basis.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: Adhering to SC-PTM principles, following are agreed for NR MBS for broadcast services (delivery mode 2)
· The availability of MBS service on neighbour frequencies should be available for UE in Idle/Inactive mode.
· During reselection evaluation, a UE interested in MBS service prioritizes the frequency on which interested MBS service is available
Proposal 2: RAN2 to discuss if neighbour cell information is really essential for broadcast service continuity (delivery mode 2)
Proposal 3: RAN2 confirms that MBS Interest Indication is supported for broadcast services (delivery mode 2) in RRC_CONNECTED state.
Proposal 4: A common MBS Interest Indication message is supported for both broadcast and multicast services in RRC_CONNECTED state from triggers and reporting perspective.
Proposal 5: MBS Interest Indication information for multicast sessions conveyed by UE is exchanged between source gNB and target gNB to ensure service continuity for the multicast session.
Proposal 6: MBS Interest Indication information for broadcast services conveyed by UE is not exchanged between source gNB and target gNB.
Proposal 7: Counting procedure is not supported for UEs receiving multicast as well as broadcast services in RRC_CONNECTED state.
Proposal 8: MBS services in delivery mode 2 are received in best effort manner only and are not guaranteed for delivery from UE capability, BWP support and/or network provisioning perspective.
Proposal 9: Delivery mode 2 MBS service is received alike for RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED state UEs i.e. on frequency region which has overlapping on Initial BWP (or configured MBS BWP/CFR) and dedicated BWP.
[bookmark: _GoBack]Proposal 10: When the UE is in Connected mode and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS interest indication to the network. Network may support on best effort basis.
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