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1 Introduction
In the previous RAN#94-e meeting, a warm discussion regarding the configuration of MBS Common Frequency Resource (CFR*) Case E had been launched. And the final agreement was given as follows,
	· 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) and it is expected to have zero RAN1 impact.


In this contribution, we would like to provide our considerations on the support of CFR Case E for RRC IDLE and INACTIVE UEs with MBS broadcast services in terms of flexibility and potential spec impacts.   
*The detailed definition of CFR Case A/B/C/D/E can be accessed in Appendix 5.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
[bookmark: OLE_LINK7]According to the following quoted text in [2], it can be known that a CFR is modeled as a contiguous subset of common resource blocks within an associated BWP (i.e. a CFR has the same SCS and CP as the BWP). 
	TS 38.211 4.4.6 Common MBS frequency resource
A common MBS frequency resource is a contiguous subset of common resource blocks within a bandwidth part. The starting position  of the common MBS frequency resource  is defined relative to point A and the size of the common MBS frequency resource is given by . Resource blocks in a common MBS frequency resource are numbered in the same way as resource blocks in clause 4.4.4.4 with  and  replaced by  and , respectively.
[bookmark: _Hlk86744829]A UE is not expected to receive PDSCH or PDCCH associated with MBS transmissions scheduled with G-RNTI, G-CS-RNTI or MCCH-RNTI outside the common MBS frequency resource.


Further, regarding the frequency domain location and bandwidth, similarly to BWP, they are separately given by the parameter locationAndBandwidth [3]. An illustration of CFR and BWP is shown in the following figure.


Figure 1: Time-frequency structure of CFR and BWP 
Based on the above-mentioned background information, we have the following observations,
Observation 1: CFR is always configured within a DL BWP.
Observation 2: CFR configuration (e.g. bandwidth) can be separately configured from a DL BWP.
To facilitate CFR Case E (where the initial DL BWP has a smaller size than the CFR in the frequency domain) for RRC IDLE and INACTIVE UEs with broadcast service, we think generally there are two options,
· Opt 1: A new configured BWP is used, where the configured BWP fully contains the CORESET0.
· Opt 2: A CFR with a larger size than the initial BWP indicated by SIB1 can be configured
For Opt 1, in fact, a few preliminary technical discussion discussions had been started on both RAN1 meetings and the RAN#94-e meeting. Specifically, when UE camps on this SIBx configured BWP, from the configuration point of view, it should be allowed to receive the CD-SSB, paging, SI message, and perform RA procedure, which typically is the same as the legacy. From the RAN2 perspective, it is feasible since the CORESET 0 and the RA configuration used in the initial BWP can be also indicated for that configured BWP. Besides, regarding the potential BWP switching issue, to identify a simple way forward, we think the detailed BWP switching trigger can be left to UE implementation (e.g. if a broadcast capable UE in RRC IDLE or INACTIVE is interested in MBS broadcast service, it may switch to the configured BWP and may switch back to the initial BWP when the broadcast session is stopped). In this sense, all the RAN2 impacts are limited to the configuration aspect (potentially and the UE capability aspect), which are widely considered reasonable during the RAN#94-e meeting. What’s more, please note that Opt 1 is also applicable for CFR Case C (i.e. the frequency location and bandwidth of configured BWP is identical to that of the DL initial BWP configured by SIB1). An illustration of Opt 1 for CDF Case E/C is shown in the following Figure 2.


Figure 2: Configured BWP for CFR Case E 
[bookmark: _GoBack]For Opt 2, frankly, we are not sure whether it is feasible. According to the following quoted text, the IDLE and INACTIVE UE always assume the bandwidth of the initial DL BWP is the same as that of CORESET 0. In this sense, a broadcast CFR with a larger size than CORESET0 can not be configured within the initial BWP, which is contradictory with the basic concept of CFR (i.e. CFR is configured within a BWP). 
	initialDownlinkBWP
The initial downlink BWP configuration for a PCell. The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain. The UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment.


Take one step back, if frequency location and bandwidth of DL initial BWP can be given by the parameter locationAndBandwidth for CFR (i.e. the bandwidth of DL initial BWP is the same as CFR), the network still can only schedule any transmission within the bandwidth of CORESET0 (for RRC IDLE or INACTIVE) or bandwidth indicated by SIB1 (for RRC CONNECT) as the network does not know whether the scheduled UE having ongoing broadcast service or not. In this sense, practically, the bandwidth of DL initial BWP cannot be that for CFR. In conclusion, we think Opt 2 cannot be adopted without more checks with other WGs.
Based on the above analysis, we think it is not only feasible but also simple to support both CFR Case E and CFR Case C via a configured BWP for MBS. Further, the BWP switching operation can be left to UE implementation (i.e. no impacts on PHY specs and MAC spec). Thus, we propose
Proposal 1: RAN2 confirms to support CFR Case E.
Proposal 2: A configured BWP is used for the support of CFR Case E and Case C.
Proposal 3: BWP switching operation between configured BWP and initial BWP is not defined. 
3 Conclusion
In this contribution, we have provided our considerations on the support of CFR Case E for RRC IDLE and INACTIVE UEs. All our observations and proposals are summarized as follows,
Observation 1: CFR is configured within a DL BWP.
Observation 2: CFR configuration (e.g. bandwidth) can be separately configured from a DL BWP.
Proposal 1: RAN2 confirms to support CFR Case E.
Proposal 2: A configured BWP is used for the support of CFR Case E and Case C.
Proposal 3: BWP switching operation between configured BWP and initial BWP is not defined. 
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5 Appendix
For RRC_IDLE and 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.
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