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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#121, RAN2 agreed to introduce a separate MBS broadcast CFR for Redcap UEs.   
Agreement @RAN2#121:
Introduce a separate CFR which can be used when the configured bandwidth for the default CFR in SIB20 exceeds the bandwidth capability of bandwidth limited UEs. This is intended to not have impact on RAN1 or RAN4, and intended to support redcap UEs. 
CR postponed
This paper further discusses the issues following the agreement made for the Redcap UEs.
Discussion
Clarification of the agreement on separate CFR 
The agreement taken at the last RAN2 meeting says a separate CFR is intended to support redcap UEs. 
=>Introduce a separate CFR which can be used when the configured bandwidth for the default CFR in SIB20 exceeds the bandwidth capability of bandwidth limited UEs. This is intended to not have impact on RAN1 or RAN4, and intended to support redcap UEs.
It is important to clarify if such redcap UEs means the Rel-17 redcap UEs or Rel-18 eRedcap UEs.
Proposal-1: To clarify the meeting agreement if the separate CFR is intended to support Rel-17 redcap UEs or Rel-18 eRedcap UEs.
MBS broadcast services scheduling for Redcap UE 
The MBS MCCH was specified for broadcast control signaling at NR Rel-17, where the MTCH scheduling information is provided for supported MBS broadcast services within the cell. 
In Rel-17 MCCH and MTCH information is supposed to convey to the UE within the same CFR. With the agreement to introduce separate CFR for bandwidth limited UEs, the scheduled MTCH for MBS broadcast would be duplicated for all of the supported MBS broadcast services over the normal CFR and Redcap CFR. From physical layer perspective, two different GC-PDCCH/GC-PDSCH may be used to schedule the same service to different type of the UEs, each scrambled with a different G-RNTI. Correspondingly from higher layer perspective, different MCCHs are used to schedule the duplicated services, as shown in the figure below. 
[image: ]
Figure-1: different MCCHs are used to schedule the duplicated services

The abovementioned solution actually requires to introduce a new MBS broadcast MCCH that provides the MTCH scheduling information specific to Redcap UEs. This means some scheduling information for MBS broadcast services will be transmitted over the air interface in a duplicated manner, if that service applies to both normal UEs and Redcap UEs.
In our understanding there may be a room to improve this scheduling, e.g. just use a single GC-PDCCH/GC-PDSCH to schedule the service to both normal UE and Redcap UE if such service applies to both type of UEs, and if the Redcap CFR is overlapped by the normal MBS CFR. For the service that does not apply to Redcap UE, it can be scheduled within the non-overlapping region. Correspondingly from higher layer perspective, the common services may be scheduled by the Redcap MCCH and the additional services to normal UE may be scheduled by normal MCCHs.        
In this case, there is a possibility to just use one MCCH to schedule all of the MBS broadcast services. No new MCCH needs to be specified for Redcap UEs. A specific indicator may be introduced to distinguish the services between common MBS broadcast service and the additional service only applicable to normal UEs. We think this option may avoid the resource waste from air interface perspective and provide better potential for deployment.   
Proposal-2: RAN2 to discuss if the Rel-17 MBS MCCH is used to schedule both common MBS broadcast service (applicable to both normal UE and Redcap UE) and the additional service only applicable to normal UEs. No new Redcap specific MCCH is introduced. 
Proposal-3: RAN2 to clarify if the duplicated physical transmission for common MBS broadcast service occurs (applicable to both normal UE and Redcap UE) when the Redcap CFR overlaps with normal CFR.


MBS Multicast services for Redcap UE 
If the Redcap UE is in connected mode and intends to receive the MBS multicast, then actually the presence of Redcap UE may require the network to take specific scheduling to schedule the multicast service, since otherwise the multicast service may be transmitted out of the Redcap UE’s supported bandwidth and then Redcap UE can not receive the multicast service when it is activated, even though the Redcap UE successfully joined the multicast session.
There may be two options to deal with the issue. 
In option-1, the UE is informed when the session starts and the UE cannot be configured to receive the multicast service due to UE capability restrictions. 
In option-2, the network adopts the BWP switch to switch all of the active DL BWP for the UEs receiving that multicast service in order to make the CFR used to transmit the MBS multicast service to fall into the Redcap UE’s supported bandwidth. The first option is not friendly to Redcap UEs but there is less impact to the network scheduling and the other normal UEs. The second option support the Redcap UE to receive the multicast at the cost of huge impact on the other normal UEs.      
Proposal-4: RAN2 to discuss how to support Redcap UEs to receive MBS multicast service: Redcap UE skip some multicast service because of bandwidth restriction; or the network make the CFR used to transmit the MBS multicast service to fall into the Redcap UE’s supported bandwidth. 

In addition, in the last meeting, in the context of Rel-18 MBS discussion, RAN2 actually agreed to introduce a specific MCCH for multicast in order to support the RRC Inactive UE to receive the MBS multicast service. It is also possible to allow the Redcap UE to receive the multicast MCCH information. Furthermore, Redcap UE can distinguish which MBS service can be received by Redcap UE via specific indication.      
Proposal-5: Use specific indication within multicast MCCH to notify the Redcap UEs which MBS multicast service can be received within its supported bandwidth.

Conclusion and Proposal
We have the following proposals:
Proposal-1: To clarify the meeting agreement if the separate CFR is intended to support Rel-17 redcap UEs or Rel-18 eRedcap UEs.
Proposal-2: RAN2 to discuss if the Rel-17 MBS MCCH is used to schedule both common MBS broadcast service (applicable to both normal UE and Redcap UE) and the additional service only applicable to normal UEs. No new Redcap specific MCCH is introduced. 
Proposal-3: RAN2 to clarify if the duplicated physical transmission for common MBS broadcast service occurs (applicable to both normal UE and Redcap UE) when the Redcap CFR overlaps with normal CFR.
Proposal-4: RAN2 to discuss how to support Redcap UEs to receive MBS multicast service: Redcap UE skip some multicast service because of bandwidth restriction; or the network make the CFR used to transmit the MBS multicast service to fall into the Redcap UE’s supported bandwidth.
Proposal-5: Use specific indication within multicast MCCH to notify the Redcap UEs which MBS multicast service can be received within its supported bandwidth.
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