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At RAN2#113bis-e meeting, the following agreements for broadcast session delivery were made, mainly focusing on the aspects of MCCH scheduling and MCCH change notification [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). 

· 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).
· 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.
· 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. 
· Request RAN1 to discuss the details of the configuration of the bandwidth for MCCH reception. 
· 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. 
· 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 



Based on the above agreements, RAN2 sent out one LS to RAN1 to request RAN1 to investigate and provide feedback on the following aspects [1]: 
1. Details of Common Search Space design for MCCH channel, e.g. is SS#0 allowed to be configured as a search space for MCCH, is search space other than SS#0 allowed to be configured as a search space for MCCH.
2. Details of the allowed transmission bandwidth/BWP configurations for MCCH transmission.
3. Details of the RNTI and DCI design for carrying MCCH change notifications.
· NOTE: RAN2 is still discussing some aspects that may have an impact on this issue, e.g. whether or not to support multiple MCCH or whether or not a notification about the modification/stop of an ongoing session is needed, as indicated above. RAN2 will update RAN1 as soon as further agreements are made on these items.
In addition, other agreements related to the above LS during previous RAN1 meetings are also listed below for MBS broadcast session reception by RRC_IDLE/INACTIVE UEs [2][3]. 
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
· FFS: reuse current CSS type, define a new CSS type, etc.
· FFS other details.

Agreements: For RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.
· FFS: configuration details of the CORESET for group-common PDCCH/PDSCH

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, further study the following cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH, and identify which case(s) will be supported:
· [Case E] the case where a CFR is defined based on a configured BWP. 
· In particular, study the following:
· whether a configured BWP for MBS is needed or not.
· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:
· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 
· The CFR has the frequency resources identical to the configured BWP.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· Note: The configured BWP is not larger than the carrier bandwidth
· the case where the initial BWP fully contains the CFR in the frequency domain.
· In this study the following sub-cases are considered:
· [Case B] A CFR with smaller size than the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· [Case D] A CFR with smaller size than the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with smaller size than the initial BWP are needed or not for MBS.
· the case where the initial BWP has same size as the CFR in the frequency domain. 
· In this study the following two sub-cases are considered:
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with the same size as the initial BWP are needed or not for MBS.



In this contribution, we discuss the above three points in the RAN2 LS and provide views from RAN1 perspective accordingly. Other related discussions on IDLE/INACTIVE states broadcast session delivery can refer to contributions [4] [5]. 
Discussion on MCCH scheduling and MCCH change notification 
Common frequency resource(s) for MCCH
RAN2 agreed that two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for NR broadcast session delivery. In this two-step approach, SIB-MBS scheduled by SI-RNTI scrambled DCI carries configurations of MCCH, e.g., MCCH related monitoring windows, etc., and then MCCH scheduled by MCCH-RNTI scrambled DCI carries configurations of MTCH, e.g., G-RNTI, etc. 
Considering that MCCH is a kind of system information, it is straightforward to schedule MCCH (including DCI and the scheduled PDSCH carrying MCCH) within the bandwidth of CORESET#0 as that for SIB and paging. However, since the current CORESET#0 has been crowded to carry so many common information including SIB, paging, RACH response, etc., one common frequency resource (CFR) for MCCH can be configured to be larger than CORESET#0, which contains CORESET#0 so as to avoid BWP switching for monitoring both MCCH and SIB/paging. As discussed in RAN1#104, the CFR can be the same size or smaller than the initial BWP configured by SIB1, so that UE can avoid BWP switching when UE enters RRC_CONNECTED states for receiving unicast and continuing receiving broadcast. In such a case, an additional CORESET can be configured within the CFR for MCCH scheduling. 
Proposal 1: One common frequency resource can be configured for MCCH that is with the same size or smaller bandwidth than the SIB1 configured initial BWP. If the CFR is not configured, UE may assume the initial BWP as the default CFR. 
Proposal 2: The CFR if configured for MCCH contains CORESET#0. 

Common search space for MCCH scheduling
For MCCH scheduling, it is straightforward to use common search space CSS#0 as that for SIB. However, when the current CSS#0 is crowded to carry system information and other common information, it is reasonable to configure an independent CSS for the MCCH scheduling. Note that this is similar as the current scheme for configuring specific CSS for paging and OSI. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: An additional CSS can be configured for MCCH scheduling; otherwise, CSS#0 is used by default. 

MCCH change notification
In LTE SC-PTM, DCI format 1C scrambled with an independent SC-N-RNTI is used to carry MCCH change notification indicator. The indicator is set to 1 to inform that there will be new session start for broadcast service. However, the information for session modification or stop is via UEs receiving the ongoing service to directly detect the MCCH instead of using the MCCH change notification carried by DCI format 1C. In addition, for LTE MTC UE supporting SC-PTM, the MCCH change notification is added in the DCI scheduling the MCCH, so that UEs do not have to detect the DCI format 1C in order to save UE power. Moreover, considering that MCCH and MTCH may not be in the same subband for MTC UEs which is supposed to only receive a single subband at a given time, the session start/modification/stop is also carried in the DCI scheduling the MTCH. 
For NR MBS, there is no need to introduce a new DCI format like DCI format 1C as in LTE to carry the MCCH change notification, which can be carried in the DCI format 1_0 scheduling the MCCH. It should be further studied in RAN2 regarding the specific contents of the MCCH change notification, e.g., only inform the session start or some other information as well including multiple MCCHs and session modification/stop. In addition, the NR broadcast/multicast in Rel-17 is supposed not to consider the cases that MCCH and MTCH cannot be simultaneously received due to being in different subbands, so there is no need to carry the session start/modification/stop in the DCI scheduling the MTCH. 
Proposal 4: The MCCH change notification is carried in the DCI format 1_0 scheduling the MCCH. The detailed contents of the MCCH change notification should be further studied in RAN2. 
Proposal 5: There is no need to carry the information for session start/modification/stop in the DCI scheduling the MTCH. 

Conclusions
This contribution focuses on the discussion on the RAN2 LS including MCCH scheduling and MCCH change notification. Finally, RAN1 opinions are listed as follows:
Proposal 1: One common frequency resource can be configured for MCCH that is with the same size or smaller bandwidth than the SIB1 configured initial BWP. If the CFR is not configured, UE may assume the initial BWP as the default CFR. 
Proposal 2: The CFR if configured for MCCH contains CORESET#0. 
Proposal 3: An additional CSS can be configured for MCCH scheduling; otherwise, CSS#0 is used by default. 
Proposal 4: The MCCH change notification is carried in the DCI format 1_0 scheduling the MCCH. The detailed contents of the MCCH change notification should be further studied in RAN2. 
Proposal 5: There is no need to carry the information for session start/modification/stop in the DCI scheduling the MTCH. 
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