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1 Introduction
In RAN2#113bise meeting, the following agreements were made based on the discussion on MBS reception for RRC_IDLE and RRC_INACTIVE mode UEs [1]:
	Support group notification for multicast for MBS supporting nodes
For delivery mode 1 UE is not expected to monitor Group notification channel in RRC_CONNECTED 
It is FFS whether RAN2 needs to handle PRACH capacity issues due to group notifications 
Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states
For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.
For supporting nodes, using MBS session ID is feasible. 



	The MCCH transmission window is defined by MCCH repetition period, MCCH window duration and radio frame/slot offset. 
New RNTI is defined for scheduling MCCH.
The concept of MCCH transmission window, similar to the one used for LTE SC-PTM, is used for NR MCCH scheduling. The exact parameters to define the window are FFS (discussed in the following proposals).
Common search space is needed for MCCH scheduling. RAN2 should request RAN1 to discuss the details of CSS for MCCH.
R2 assumes PDCCH occasions for MCCH search space are associated with SSBs in a pre-defined manner so that the UE can receive MCCH scheduling on PDCCH occasions according to its detected SSB. 
R2 assumes, In case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
R2 assumes that If common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331. 
The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
The updated MCCH message should be sent in the same MCCH modification period where the change notification is sent.
UE in RRC IDLE/INACTIVE should be able to monitor/read both MCCH channel and SI/Paging without BWP switch. It is up to RAN1 to decide how this is ensured.
It is up to RAN1 to to decide about the RNTI and DCI format used for MCCH change notifications. 
[bookmark: _Hlk71535978]FFS whether to support multiple MCCH, e.g. to support different service types. 
RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:
Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session
DCI used for MCCH notification indicates the change of an ongoing broadcast session 



This paper discusses the details of group paging, remaining MCCH related issue and service continuity of RRC_IDLE and RRC_INACTIVE UEs.
2 Discussion
2.1 Group Notification
In RAN2#113bise, it was agreed to support group notification for multicast for MBS supporting nodes. Basically, there are two solutions for paging occasion: dedicated paging occasion or common paging occasion with unicast. 
Solution 1: Dedicated Paging Occasion for Group Notification
In this solution, a dedicated paging occasion is used for group notification per multicast session. The group paging occasion may be calculated by group ID (e.g. MBS Session ID), DRX cycle of the multicast session. If there are multiple sessions, the UE needs to monitor multiple group POs and unicast PO per DRX cycle. One of drawbacks of the solution is that it increases UE power consumption. Another drawback is this solution will cause RACH collision due to all related UE reacts the group notification simultaneously. While the advantage of this solution is that it can reduce signalling overhead sufficiently. 
Solution 2: Common Paging Occasion with unicast 
In this solution, the group notification uses the unicast PO and the group ID is added in the paging message. The UE only needs to monitor the unicast PO as legacy, and then the main advantage of this solution is that it will not increase UE power consumption. And the is no RACH collision issue since the related UEs are paged in a distributed way. The main drawback is that the solution may increase large signalling overhead. 
However, the paging signalling overhead may not be a big issue. The number of UEs in RRC_IDLE/RRC_INACTIVE which have joined the multicast session is controlled by network. The network can keep some UEs in RRC_CONNECTED mode. It is much possible some UEs in the group have other unicast service which means not all UEs can enter RRC_IDLE/RRC_INACTIVE mode. The network can reduce the signalling overhead by implementations in a certain extent, e.g. the network can use the overlapping POs of some UE for sending paging as much as possible. 
The UE monitors group notification on legacy unicast POs.
To achieve group notification, the group ID is included in paging message. 

2.2 Remaining MCCH Related Issues
It is still FFS whether to support multiple MCCH, e.g. to support different service types. The main argument to have multiple MCCH is that it can reduce MCCH update latency by configuring small MCCH modification period for the latency sensitive service. However, the delivery mode 2 is mainly for MBS service with low QoS requirements. There are no clear benefits to have multiple MCCHs for the MBS service with low QoS requirements. And multiple MCCHs bring much standard impact and UE complexity. 
Multiple MCCHs should not be supported.
In NR MBS, since the SFN concept is not supported and the minimal granularity of service area is per cell, it is much possible that different cells may serve different MBS sessions. Considering proposal 3, the content of MCCH in different cell should be different in most of cases. Thus, it makes no sense to have area based MCCH.
RAN2 does not support area based MCCH if multiple MCCHs are not supported.
The following two options for the UE to get aware of session stop/modification were discussed:
-	Option 1: Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session;
-	Option 2: DCI used for MCCH notification indicates the change of an ongoing broadcast session.
Option 1 needs the UE always to monitor MCCH once per each MCCH modification period which may cause extra UE power consumption. However, option 2 needs RAN1 involvement and has more standard impact on RAN1. If the solution 2 is feasible from RAN1 point of view, RAN2 should select the option 2 from UE power saving point of view.
RAN2 to ask RAN1 for checking the feasibility of the solution: DCI used for MCCH notification indicates the change of an ongoing broadcast session.

2.3 Service Continuity of RRC_IDLE and RRC_INACTIVE UEs
In LTE eMBMS, MBMS service area concept is used. A MBMS Service Area is identified by MBMS service area identities and the format is defined in TS 36.443:
9.2.3.6	MBMS Service Area
The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBMS Service Area
	M
	
	OCTET STRING
	Value part coded per MBMS Service Area AVP as defined in TS 29.061 [9].



In LTE, the MBMS Service Area consists of a list of one or several MBMS Service Area Identities and where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells. The MBMS Service Area Identities are configured in eNB per cell. The eNB provides the information to MCE and MCE forwards it to MME. The MBMS GW and MCE can provide MBMS service data transmission filtering based on the mapping between cells and MBMS Service Area.
In LTE, the MBMS Service Area is also used for mobility purpose. 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 MBSFN or SC-PTM through the combination of the following MBMS assistance information: 
-	user service description (USD): in the USD, the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities belonging to the MBMS service area;
-	system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 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.
For NR MBS broadcast service, the same mechanism as LTE eMBMS can be reused. 
For NR MBS broadcast session, RAN2 discusses whether the same concept as LTE MBMS Service Area with MBMS Service Area Identities can be reused. 
In LTE MBMS and SC-PTM, a UE that is receiving/ interested in MBS service(s) is allowed to prioritize the frequency where it is able to receive the MBS service for cell reselection. To avoid the need to read MBMS related system information and potentially (SC-)MCCH on neighbour frequencies, the UE determines the frequency based on the user service description (USD) and SIB 15 which indicates the MBMS SAIs of the current frequency and of each neighbour frequency. The content of USD is subjected to SA4. It would be better to check SA4 for the feasibility of reusing USD in NR.
RAN2 to ask SA4 for checking the feasibility of reusing USD in NR.
If MBS Service Identity and USD concept are existing for NR, the same cell reselection as LTE MBMS and SC-PTM can be used for NR MBS. 
Assuming MBS Service Identity and USD concept can be reused in NR, during cell reselection the UE is allowed to prioritize a frequency where it is able to receive the MBS service.
In LTE, the UE that is receiving or interested to receive MBMS via MBSFN or SC-PTM informs the network about its MBMS interest via a RRC MBMSInterestIndication message. The MBMSInterestIndication message indicates:
-	The UE’s  MBMS interest at RRC connection establishment (the UE does not need to wait until AS security is activated), and whenever the set of frequencies on which the UE is interested in receiving MBMS services has changed compared with the last indication sent to the network (e.g. due to a change of user interest or of service availability), and whenever the list of MBMS services that the UE is interested in receiving has changed compared with the last indication sent to the network;
-	with a single bit whether the UE prioritises MBMS reception over unicast. This priority indication applies to all unicast bearers and all MBMS frequencies. This information is used by the network when simultaneous reception of MBS and unicast cannot be ensured for the UE and would also be useful in NR. 
For a broadcast session, the gNB has no idea whether a UE is receiving or interested in receiving a broadcast session. After UE enters RRC_CONNECTED, the gNB needs to configure an active BWP for the UE. If the UE is receiving or interested in receiving a broadcast session, the UE should send an MBS interest indication to the gNB when the UE entering RRC_CONNECTED from RRC_INACTIVE. When the gNB is aware of the UE is receiving or interested in receiving a broadcast session in the delivery mode 2, then the gNB can configure an appropriate active BWP to the UE in which the UE can receive the broadcast session and other data (unicast data) simultaneously without BWP switch. Since the UE may receive a broadcast session in RRC_INACTIVE state, the UE should report MBS interest indication to the gNB upon entering RRC_CONNECTED state. When the UE cannot support simultaneous reception of MBMS and unicast services, the network may decouple the transmission and schedule the MBMS and unicast in different slots. The MBS interest indication procedure would also be beneficial for handover preparation.
MBS Interest Indication for broadcast service should be reported at least for active BWP configuration and handover purpose.
3	Conclusion
In this contribution the details of group paging, remaining MCCH related issue and service continuity of RRC_IDLE and RRC_INACTIVE UEs are discussed, and we propose:
1. The UE monitors group notification on legacy unicast POs.
1. To achieve group notification, the group ID is included in paging message. 
1. Multiple MCCHs should not be supported.
1. RAN2 does not support area based MCCH if multiple MCCHs are not supported.
1. RAN2 to ask RAN1 for checking the feasibility of the solution: DCI used for MCCH notification indicates the change of an ongoing broadcast session.
1. For NR MBS broadcast session, RAN2 discusses whether the same concept as LTE MBMS Service Area with MBMS Service Area Identities can be reused. 
1. RAN2 to ask SA4 for checking the feasibility of reusing USD in NR.
1. Assuming MBS Service Identity and USD concept can be reused in NR, during cell reselection, the UE is allowed to prioritize a frequency where it is able to receive the MBS service.
1. MBS Interest Indication for broadcast service should be reported at least for active BWP configuration and handover purpose.
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