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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN1 agreements on MBS resource allocation and BWP are:
	RAN1 discussed two options for multicast resource allocation and then selected option 2B:
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
Agreement at RAN1#106bis-e
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.
Agreement: [RAN1#104-e]
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 following issues:
· MBS interest indication for multicast and problematic frequencies
· Efficient use of BWP and UE capability for MBS
How to support a flexible resource for the RRC IDLE/INACTIVE UEs, i.e., resource that can be at least larger than the initial downlink BWP, Case-E should be supported in this release.
2. Discussion
2.1 MBS interest indication for multicast 
For a deployment where unicast and multicast are deployed on different frequencies, network may blindly move the multicast capable UE to multicast frequency by using handover. UE may not be interested in multicast service and RAN is aware of multicast session start and the UEs part of this multicast group. So, there is no need to support MII for multicast because network is already aware of UE’s interest for multicast.
However, UE may not be able to perform simultaneous reception or transmission along with unicast on certain combination of frequencies. MII should therefore include frequencies where simultaneous DL reception of multicast and unicast or simultaneous UL transmission of unicast and MBS multicast feedback is a problem. 
We think this can not be addressed as part of UE capability because problematic frequencies depend on UE implementation.
Proposal 1: MII is applicable to multicast to report problematic frequencies where UE cannot perform simultaneous unicast and multicast. RAN4 should be consulted on this.

2.2 BWP and UE capability in Connected mode:
For broadcast reception in connected mode, it depends on UE capability if UE is able to receive unicast in one BWP and broadcast CFR in different region of the spectrum. Network does not have any liability to ensure that the UE is able to receive both unicast and broadcast at the same time. This should be the case for wide BW cells as well.
Observation 1: For broadcast mode, a Connected UE may receive both unicast and broadcast sessions in different BWPs based on UE capability. For a cell supporting wider BW, these two BWP may be on extreme ends and it is up to UE capability to support such reception.
For multicast reception in PTM, in our understanding network is not able to freely allocate resources anywhere in the system bandwidth. These resources must be overlapping with the UE dedicated BWP. So, there is a network restriction to allocate PTM resources overlapping with UE dedicated BWP. PTM mode may be configured for multiple UEs but UE dedicated BWP is per UE. We think such a restriction allows sub-optimal use of system bandwidth as both set of resources should overlap and especially for wider system BW cell.
Observation 2: For multicast session in PTM mode, PTM CFR resources should overlap with individual UE dedicated BWP based on RAN1 agreement for supporting option 2B. This approach is not optimal for resource allocation especially for a cell supporting wider system bandwidth.

Option 2A as it was discussed in RAN1 implies that UE in connected mode is configured with a dedicated BWP for unicast and has an associated MBS BWP with the same numerology. We think option 2A should be supported as a UE capability in order to allow the optimal configuration of resources when multicast is delivered via PTM.
Proposal 2: RAN2 to agree that Option 2A is supported for MBS and configurable by network based on UE capability.

2.3 CFR Configurations for RRC_IDLE/RRC_INACTIVE UEs
RAN1 has discussed the configuration of MBS resource for RRC IDLE/INACTIVE UEs, and already agreed Case-A and Case-C where the MBS common frequency resource (CFR) of Case-A is the same size as the CORESET0, and the CFR of Case-C is the same size as the initial downlink BWP configured by SIB1. However, Case-D and Case-E have shown some interest and have not been agreed in RAN1. Note that the CFR of Case-D can be smaller in size than the initial downlink BWP configured by SIB and the CFR of Case-E can be larger in size than the initial downlink BWP configured by SIB1. 
The issue of supporting Case-D and Case-E has been escalated to the last RAN plenary [2] and was given guidance that RAN2 to discuss and support Case-E as follows: 
Proposal: Support case E, under the assumption that configuration work is driven by RAN2 and RAN2 impact is reasonable (i.e. RAN2 may decide to not support it if issues surface during WG discussions).


In order to support a flexible resource for the RRC IDLE/INACTIVE UEs, i.e., resource that can be at least larger than the initial downlink BWP, Case-E should be supported in this release, while other cases (e.g., Case-D) can be considered in the future releases. This means that the configuration of Case-E should be decoupled from the initial downlink BWP configured in S1B1. One reasonable way is to handle the configuration of Case-E as an additional BWP which is overlapping the CORESET0, i.e., by reusing the definition of BWP inherited from Release-15.
Proposal 3: For RRC IDLE/INACTIVE UEs with broadcast reception, Case-E should be supported and configured as an additional BWP in RAN2 specifications.

3. Conclusion
We propose RAN2 to discuss and agree on following proposals:

Proposal 1: MII is applicable to multicast to report problematic frequencies where UE cannot perform simultaneous unicast and multicast. RAN4 should be consulted on this.
Observation 1: For broadcast mode, a Connected UE may receive both unicast and broadcast sessions in different BWPs based on UE capability. For a cell supporting wider BW, these two BWP may be on extreme ends and it is up to UE capability to support such reception.
Observation 2: For multicast session in PTM mode, PTM CFR resources should overlap with individual UE dedicated BWP based on RAN1 agreement for supporting option 2B. This approach is not optimal for resource allocation especially for a cell supporting wider system bandwidth.
Proposal 2: RAN2 to agree that Option 2A is supported for MBS and configurable by network based on UE capability

Proposal 3: For RRC IDLE/INACTIVE UEs with broadcast reception, Case-E should be supported and configured as an additional BWP in RAN2 specifications.
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