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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#88e, a new WI MBS was agreed with the following objective for broadcast/multicast services (MBS) for UEs in RRC_CONNECTED state:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· 

In this contribution, we provide our analysis and views on detailed design for MBS reception for RRC_IDLE/RRC_INACTIVE UEs.
Discussion
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]MBS Common Frequency Resource
	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.



For Rel-15/Rel-16 NR, the CORESET#0 configured by MIB is applied as default control channel in initial BWP. An extra common CORESET that is contained in CORESET#0 can also be configured by SIB1 in initial BWP, and used for information monitoring of paging or initial access. According to Case E, if a BWP that outside of Initial BWP is configured for idle UEs with MBS service, UEs need to monitor both the bandwidth of Initial BWP and the bandwidth of additionally configured BWP, thus the UE implementation complexity is higher and may cost more power. On the other hand, if UE only monitors one BWP at one time, when an idle UE monitoring common information such as SSB or paging transforms to monitor MBS information, BWP switching is needed, which also cause more UE burden. Overall, we do not support to configure a dedicated BWP that is larger than the initial BWP.
Proposal 1: RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, do not support to configure a dedicated BWP that is larger than the initial BWP.

Number of MBS Common Frequency Resources
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, one common frequency resource for group-common PDCCH/PDSCH can be defined/configured.
· FFS: whether to define/configure more than one common frequency resources.



Regarding whether to configure one or more common frequency resource for RRC_IDLE/RRC_INACTIVE UEs, the motivation of configuring more than one CFR is not clear. If multiple MBS services need to be received, a larger CFR can be configured instead of setting multiple smaller CFRs. By doing this, frequent RF switching can also be avoided. 
Proposal 2: Do not support to configure more than one common frequency resource for RRC_IDLE/RRC_INACTIVE UEs

Search Space
In RAN1#103e, we have agreed that the CCE indexes are common for different UEs in the same MBS group. In addition, in RAN1#104e meeting, CSS has been supported for idle state. If only existing CSS type is reused for MBS idle UEs, all monitoring occasions of MBS UEs will have higher priority than unicast UEs with USS as a result. Since the priority of MBS service can actually be lower, equal, or higher than unicast, a new CSS type with higher or same priority compared with USS should be introduced. In addition, considering that full/partial beam sweeping is needed for RRC_IDLE/RRC_INACTIVE UEs, a new CSS type can be used to design a new mapping rule between SSB and MOs is preferred. 
Proposal 3: A new CSS type can be introduced for RRC_IDLE/RRC_INACTIVE UEs with group-common PDCCH receiving. 

[bookmark: _Ref129681832]Conclusion
In this paper, we provide our opinions on mechanisms to improve reliability of NR MBS with the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, do not support to configure a dedicated BWP that is larger than the initial BWP.
Proposal 2: Do not support to configure more than one common frequency resource for RRC_IDLE/RRC_INACTIVE UEs
Proposal 3: A new CSS type can be introduced for RRC_IDLE/RRC_INACTIVE UEs with group-common PDCCH receiving. 
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