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1. Introduction 
In RAN2#116-e meeting, the following agreements were made based on the discussion on L3 centric topics: 
	· As a baseline, the network may broadcast in MCCH a list of neighbour cells providing the same broadcast MBS service(s) as provided in the current cell, same as in LTE SC-PTM
· MCCH changes due to neighbouring cell information modification will be notified using the normal MCCH modification notification.
· The RNTI scheduling MCCH is called “MCCH-RNTI”.
· The values of mcch-RepetitionPeriodAndOffset, mcch-WindowStartSlot, mcch-WindowDuration, mcch-ModificationPeriodm, as captured in the RRC running CR in R2-2108970, are confirmed.
· SIBx and SIBy can be available on-demand, same as other SIBs (no additional specification impact) 
· RAN2 assumes the UE should be allowed to prioritize a frequency in case this frequency is signaled in SIBy for the UEs service/session of interest (e.g. identified by an additional ID such as SAI) regardless of whether this frequency is included in the USD for this service. This can be revisited once USD definition becomes clearer, if issue is identified
· Confirm that the UE may initiate MII procedure upon successful connection establishment, upon entering or leaving the broadcast service area, upon MBS broadcast session start or stop, upon change of interest, upon change of priority between MBS broadcast reception and unicast reception, upon change to a PCell broadcasting SIBx1. FFS other triggers. FFS network control.
· Introduce definitions of broadcast MRB and multicast MRB in the specifications.
· An extensible IE is not introduced instead of TMGI within PagingGroupList
· When the conditions for frequency prioritization are no longer met, the UE should stop prioritizing the frequency of this cell (e.g. when the cell reselected by the UE due to frequency prioritization for MBS stops providing SIBx etc.). FFS whether there is additional TS impact.
· RAN2 will not specify a mechanism for the UE in RRC IDLE/INACTIVE which joined a multicast session to prioritize a certain frequency for group paging monitoring.
· During MII, the UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive, i.e. the UE supports at least one band combination allowing it to receive the indicated set of frequencies.
· When evaluating which frequencies it can receive simultaneously for reporting in MII, the UE does not take into account the serving frequencies that are currently configured i.e. it only considers MBS frequencies it is interested to receive regardless of whether these can be received together with the current serving cells or not.
· Confirm that the same PTM DRX configuration parameters can be applied to multiple G-RNTIs.
· Allow RRC signalling to configure the same DRX configuration instance to multiple G-RNTIs.
· In case mtch-schedulingInfo is absent for a G-RNTI (i.e. no PTM DRX), the UE should monitor for PDCCH scrambled with G-RNTI in any slot according to the search space configured for MTCH.
· From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 
· If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact). 
· From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.



In this paper, we focus on aspects for MBS broadcast service continuity.
2. Discussion
2.1	MBS Interest Indication
As agreed in the last meeting, the MBS interest information (MII) will be sent after security activation. Instead of introducing a new message to indicate MBS services a UE is interested in, the existing UE Assistance Information message can be an alternative option. The UE Assistance Information procedure is used by the RRC CONNECTED UE to inform the network about various events/conditions at the UE or some configuration preferences. The NR MBS services which UEs are receiving/ interested in can be regarded as UE configuration preference and hence UE Assistance Information message fits well the purpose of MII.
Proposal 1: UE Assistance Information message is used for carrying MII.
Even though the full contents of MII can only be sent after security activation, it should be noted that the broadcast services will be provided in a specific radio resources called common frequency resources (CFR), as defined by RAN1. It would be beneficial for the gNB to know the UE is receiving broadcast MBS prior to the dedicated BWP configuration/activation to ensure that the utilized BWP covers the CFR used for broadcast reception. Therefore, introducing an early “broadcast receiving” indication in Msg5 would be useful to avoid a potential service interruption. This early indication will at the same time not expose any UE individual information such as TMGI list. 
Proposal 2: An early “broadcast receiving” can be reported in Msg5 to guide the network for RRC configuration.
In LTE, the MII can be included in the inter-node message HandoverPreparationInformation. Through the HandoverPreparationInformation message, the E-UTRA RRC information including MII is transferred to target eNB or target ng-eNB. The same principle can also be applied in NR to avoid repeated MII report in the target RAN node. Thus, it is proposed MII is included in inter-node message HandoverPreparationInformation as LTE. It should be noted that in case Proposal 1 is agreed, then this has no additional specifications impact as UE Assistance Information can already be included in HandoverPreparationInformation message during handover.
Proposal 3: MII is included in inter-node message HandoverPreparationInformation, similarly as in LTE.
In LTE, UE shall include mbms-Services in the MBMSInterestIndication message, only if SystemInformationBlockType20 is broadcast by the PCell. It makes sense since only when the PCell provides MBMS service, the UE shall report the MII to inform E-UTRAN that the UE is receiving or is interested to receive MBMS service(s). Similarly, in NR MBS, UE should include mbs-Services in MII only in case SIBx is scheduled by the UE’s PCell.
Proposal 4: UE should include mbs-Services in MII only in case SIBx is scheduled by the UE’s PCell.
Another issue that has to be clarified is the UE behaviour when unicast data collides with MBS broadcast data and the UE is not capable of receiving them simultaneously. There are two cases which should be considered:
· The UE is capable of reporting MII and reported its priority between MBS and unicast services
· The UE is not capable of MII reporting and the network is unaware of the UE’s preference to receive MBS or unicast
We believe that, similarly as in LTE, MII reporting should be optional for a UE. In the case no MII is reported, the network is unaware of MBS broadcast services that a UE is receiving. Without such information, the network may, for example, schedule the MBS and unicast in the same slots. Thus for a UE not supporting simultaneous reception of MBS and unicast services, a collision between the MBS and unicast services may occur. Hence, without reporting MII to the network, the UE shall prioritize unicast data reception over broadcast service to guarantee unicast service performance. The same prioritization principle shall be applied in other dilemma scenario. For example, if the network configures CGI report to UE, the UE may perform measurement during inactivity period of unicast DRX. To guarantee the availability of measurement results, the UE shall prioritize CGI measurement even if it conflicts with broadcast data reception. 
When it comes to the case where the UE reported MII to the network, the collision between unicast data and MBS broadcast data should not happen for the UE in principle, i.e. the network will avoid scheduling multicast and unicast data in the same slots as much as possible, if the UE is not capable of simultaneous reception. However, even in such situation it may happen that, e.g. due to high load in the cell, the network is not able to avoid the overlap while it may need to transmit some high priority data, e.g. RRC signalling, handover command etc. 
In summary, we believe that the UE should always prioritize unicast data over MBS data in case they overlap in time and the UE is not capable of simultaneous (in the same slot) MBS and unicast reception.
Proposal 5: The broadcast reception for UE in RRC_CONNECTED shall be deprioritized if it overlaps in time with unicast service (e.g., unicast reception, CGI measurement).
2.2	SIBx and SIBx1
As agreed in the last meeting, the mapping between frequency and MBS service ID (e.g. SAI) is provided in the upper layer signalling (e.g. USD) as well as a new SIB (SIBx1), similarly as in LTE SC-PTM. Compared with USD which provides static information, SIBx1 provides a configurable content about the relationship between SAI list and frequency list. Therefore, there may be a scenario where the content of SIBx1 is not consistent with that of USD. In LTE mechanism, when SIB15 is broadcasted in the serving cell, the UE will not consider configuration in USD even for the SAIs provided in USD but not provided in SIB15. This means it is not possible to use information from USD for some services while using information from SIB15 for other services, at the same time. As an alternative discussed in previous email discussion, there is a possibility that for the SAIs provided in USD but not provided in SIB15, the UE can follow USD to prioritize/deprioritize the concerned frequencies. However, some companies believe that if this is allowed, the network cannot totally remove frequency prioritization for a SAI by not broadcasting in SIBx1 if this SAI is provided in USD. However, if the network intends to perform dynamic control by SIB for a SAI, the simple way would be to not configure the frequency mapping in the USD. Another scenario where the SIBx1 should not completely overwrite USD, is when the UE is interested to receive the MBS services from another PLMN. The UE might use the SIB to prioritize the frequency for MBS services in serving PLMN, and use USD info to prioritize/deprioritize the frequencies to allow the MBS reception in another PLMN.
Proposal 6: The UE can prioritize/de-prioritize a frequency according to the SAI-frequency mapping provided in USD if the corresponding SAI is not configured in SIBX1. 
2.3	MCCH related issues
It was mentioned in the past by several companies that allowing area specific MCCH would improve service continuity for MBS broadcast. If an area specific MCCH is applied, UE may use the stored configuration directly without reading MBS SIB and MCCH after reselecting a new cell. However, the MCCH configuration in NR is conveyed in the MBSBroadcastConfiguration message, which contains the indication of MBS sessions provided by the MTCH, corresponding MRBs and scheduling information. It is rather unlikely that neighbouring cells would provide exactly the same MBS sessions with exactly the same configuration. Considering load situation and available resources, the scheduling configuration conveyed in MCCH is performed by each cell independently and may change rather dynamically. 
Proposal 7: Area specific MCCH is not supported in Rel-17.
As an alternative for area based MCCH, an additional bit for each neighbour cell can be added to indicate whether the same or different MBS configuration is applied for the related session. With the indication, the UE can know whether the existing configuration (for example, G-RNTI, CFR) can be fully reused to continue reception when reselecting to the neighbouring cell. With this enhancement, if one service is provided in an area with same configuration, the UE would not be required to acquire MBS configuration during reselection, even though some other MBS sessions provided by gNBs in this area are different, which cannot be achieved with area-specific MCCH.
Proposal 8: In the neighbouring cell list information in MCCH, an additional bit for each neighbour cell can be configured to indicate whether the same or different MBS configuration is applied for the related session in this cell.
If Proposal 2 is agreed, i.e., the MII is forwarded from source gNB to target gNB during handover, the target gNB would know the ongoing MBS services of UE. As a response, the BCCH/MCCH configuration can be included in handover command. Thus the UE can receive the MBS data after handover immediately, which reduces the MBS service interruption.
Proposal 9: BCCH/MCCH configuration of target cell can be included in handover command for MBS service interruption reduction.

3. Conclusion
Based on the above discussion, we would like to request RAN2 to discuss and adopt the following proposals: 
Proposal 1: UE Assistance Information message is used for carrying MII.
Proposal 2: An early “broadcast receiving” can be reported in Msg5 to guide the network for RRC configuration.
Proposal 3: MII is included in inter-node message HandoverPreparationInformation as LTE.
Proposal 4: UE should include mbs-Services in MII only in case SIBx is scheduled by the UE’s PCell.
Proposal 5: The broadcast reception for UE in RRC_CONNECTED shall be deprioritized if it overlaps in time with unicast service (e.g., unicast reception, CGI measurement).
Proposal 6: The UE can prioritize/de-prioritize a frequency according to the SAI-frequency mapping provided in USD if the corresponding SAI is not configured in SIBX1. 
Proposal 7: Area specific MCCH is not supported in Rel-17.
Proposal 8: In the neighbouring cell list information in MCCH, an additional bit for each neighbour cell can be configured to indicate whether the same or different MBS configuration is applied for the related session in this cell.
Proposal 9: BCCH/MCCH configuration of target cell can be included in handover command for MBS service interruption reduction.
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