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1 Introduction

Following agreements have been made on common frequency resource for multicast of RRC_CONNECTED UEs in RAN1#104-e and RAN1#104bis-e meetings [1][2].
Agreement:
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH

· 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)

· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP

· 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.

· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region

· FFS whether UE can be configured with no unicast reception in the common frequency resource

· FFS on details of the group-common PDCCH / PDSCH configuration

· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· FFS whether the use of a common frequency resource for multicast is optional or not
· FFS whether the common frequency resource is applicable for PTM scheme 2 (if supported) or not
Agreement:
· If Option 2B is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the starting PRB and the length of PRBs of the MBS frequency region within a dedicated unicast BWP are configured via UE-specific RRC signaling.
· The starting PRB is referenced to one of the two options:
· Option 1: Point A

· Option 2: the starting PRB of the dedicated unicast BWP
· FFS the detailed signaling

If Option 2A is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the configurations of the starting PRB and the length of PRBs of the MBS frequency resource reuse the legacy BWP configuration.
Agreement:
The down-selection of Option 2A and Option 2B for CFR for multicast of RRC-CONNECTED UEs will be made before the end of RAN1#105-e.

In this contribution, we discuss on common frequency resource for multicast of RRC_CONNECTED UEs.
2 Common frequency resource for multicast of RRC_CONNECTED UEs
In the last meeting, we have made an agreement on timeline for down-selection of CFR configuration. Therefore, decision should be made in this meeting regarding this topic. Moreover, the down-selection should be done as early as possible considering all related topics with it. We have two options for down selection:
· 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)

· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP

· 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.

· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
The option 2A which define the common frequency resource as an MBS specific BWP could be a simple solution considering standardization effort. However, we should remember that multiplexing between unicast PDSCH and MBS PDSCH should be supported in this work item. In that sense, if we choose to support MBS specific BWP, BWP switching between MBS specific BWP and the other BWP for unicast PDSCH will cause huge overhead due to frequent BWP switching. Even though necessity of BWP switch is left as FFS point, no alternative solution has been proposed to avoid BWP switching until now. Therefore, if option 2A is selected, BWP switching operation may not avoidable.
Observation1: The option 2A requires BWP switching which requires huge overhead for unicast and MBS multiplexing.
On the other hand, if we choose to support the common frequency resource which is confined within UE’s dedicated BWP, we may need some standardization effort to modify BWP related procedure and this may cause some restriction for gNB’s operation. However, we could make efficient solution without unnecessary overhead for multiplexing of unicast and MBS. Therefore, the option 2B should be down selected for the common frequency resource.
Proposal1: The 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 should be supported for the common frequency resource.
An agreement was made on the starting PRB and the length of PRBs of the MBS frequency region with assumption of option 2B is supported. Regarding the signalling, reference point for the starting PRB should be selected. Considering the fact that MBS frequency region located within the dedicated unicast BWP, it is natural to select the starting PRB of the dedicated unicast BWP as a reference point to indicate the staring PRB of the MBS frequency region. Moreover, we could reduce the indicating bits overhead compare to the alternative solution. Regarding alternative option which is Point A, it has independency between RRC reconfiguration of UE’s BWP and CFR. However, when UE’s BWP is reconfigured, CFR can be reconfigured together. Another point is the consistency between RRC_CONNECTED UEs and IDLE/INACTIVE UEs. However, it is hard to say that the consistency provides technical merits. Therefore, it is natural to use the starting PRB of the dedicated unicast BWP as a reference point for the CFR.
Observation2: It is natural to indicate location of the MBS frequency region refer to the BWP which includes the MBS frequency region.
Proposal2: The starting PRB of the dedicated unicast BWP is used as a reference point to indicate the starting PRB of the MBS frequency region.
3 Conclusion
In this contribution, we discussed on common frequency resource for multicast of RRC_CONNECTED UEs and provide following proposals. 
Proposal1: The 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 should be supported for the common frequency resource.
Proposal2: The starting PRB of the dedicated unicast BWP is used as a reference point to indicate the starting PRB of the MBS frequency region.
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