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1. Introduction
The support of NR Multicast and Broadcast Services (MBS) is introduced in Rel-17 as a work item [1] to achieve group-scheduling. The objectives of NR MBS are specified in [1] and some agreements on the mechanisms to support group scheduling for RRC_CONNECTED UEs were reached at the RAN1#102-e through RAN1#106b-e meeting [2]~[8]. In this contribution, we discuss the issues and possible solutions for further improving group-scheduling for MBS and some observations and proposals are given. 
2. Discussion
2-1. Multicast receptions for carrier aggregation (CA)
Based on an agreement (quoted below) made on the RAN1#105-e meeting [6] and the RAN1#106-e meeting [7], the search space set for monitoring multicast PDCCHs of PTM scheme 1 would be a kind of common search space (CSS) set. 
	[6]
Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS

[7]
Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.


As a baseline, a multicast PDCCH will reuse existing fields in DCI format 1_0 for the first DCI format and will reuse existing fields in DCI format 1_1 for the second DCI format. Therefore, the CSS set for monitoring multicast PDCCHs may be similar to a CSS set in which a UE monitors DCI formats with CRC-scrambled by a C-RNTI, a MCS-C-RNTI, or a CS-RNTI, i.e. a Type-3 CSS with DCI formats with CRC-scrambled by a C-RNTI, a MCS-C-RNTI, or a CS-RNTI. Currently in the NR Rel-15/16 standard, such a CSS can only be configured on a PCell, which means that a UE may only be configured to monitor multicast PDCCHs of PTM scheme 1 on a PCell. In this situation, when the UE requires more and more MBS/multicast services, the traffic, including control channels and data channels, on the PCell may become congested. 
Observation 1: A UE may only be configured to monitor multicast PDCCHs of PTM scheme 1 on a PCell. 
Observation 2: When a UE requires more and more MBS/multicast services, the traffic on the PCell may become congested. 
For Rel-17 MBS, single-cell operation for multicast/broadcast reception is the main operation mode. However, to overcome this issue, MBS receptions may need to utilize carrier aggregation to get higher multicast/broadcast throughputs. That is, cross-carrier scheduling may be considered for the multicast/broadcast scheduling in Rel-18 MBS. In order not to increase the UE monitoring capability requirement too much, cross-carrier scheduling (CCS) may be supported for CA scenarios for multicast/broadcast. Here, we provide some possible solutions for multicast PDCCH monitoring and multicast PDSCH receptions for CA and CCS. 
Concept 1: The Rel-15/16 CSS configuration restriction is retained, where a CSS can only be configured on a PCell. The UE can be configured with one or more G-RNTI associated with one or more serving cell, including the PCell and SCell(s) in a cell group, where each G-RNTI is associated with only one cell. The UE monitors the one or more G-RNTI on the multicast CSS only on the PCell. The data channel resources on the SCell(s) may be utilized for multicast PDSCH receptions. The control resources on the PCell may still have congestion issues. 
Concept 2: The Rel-15/16 CSS configuration restriction is slightly modified. In this case, the multicast CSS can be considered as a special USS, which can be monitored on an SCell using one or more G-RNTI. The control channel resources on the SCell(s) can be further utilized. 
Based on the reasons and observations mentioned above, it is important that RAN1 further studies the possibilities of supporting carrier aggregation and cross-carrier scheduling for multicast/broadcast in Rel-18. 
Proposal 1: RAN1 considers the possibilities of supporting carrier aggregation and cross-carrier scheduling for multicast/broadcast in Rel-18.  
3. Conclusion
According to the discussion above, some observations and proposals are given. 
Observation 1: A UE may only be configured to monitor multicast PDCCHs of PTM scheme 1 on a PCell. 
Observation 2: When a UE requires more and more MBS/multicast services, the traffic on the PCell may become congested. 

Proposal 1: RAN1 considers the possibilities of supporting carrier aggregation and cross-carrier scheduling for multicast/broadcast in Rel-18.  
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