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In RAN P #93- e meeting, the proposal regarding MBS common frequency resource (CFR) for the RRC IDLE/INACTIVE UEs was endorsed as shown below:
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with 
UEs in RRC IDLE/INACTIVE state:
- Support Case-C
- Support at least one of Case D and Case E. Down-selection to be made at RAN1#106b-e
Note: Case C, D and E are defined in previous agreements.
With Case-C supported, companies further discussed the selection of Case-D and/or Case-E during RAN 1#106b-e and #107-e meeting, however, companies couldn’t converge on this issue. Considering additional configuration flexibility over Case-C is necessary to resolve the restriction on CFR and initial downlink BWP configured by SIB1, it is beneficial if RANP can have further guidance on this issue.  
Discussion
In Case-A and Case-C, the CFR has the identical frequency resources as CORESET 0 and initial downlink BWP configured by SIB 1, respectively. While in Case-D and Case-E, the size of CFR can be smaller or larger than the size of initial downlink BWP configured by SIB 1. The detailed definition of Case-A, Case-B, Case-C, Case D and Case E can be accessed in Appendix 5.1. 
In Case-C, CFR for RRC IDLE/INACTIVE UEs is always coupled with initial downlink BWP configured by SIB 1. It definitely puts restriction on both CFR and initial downlink BWP. Specifically, when initial downlink BWP is configured to a small size, i.e., 20MHz, a bandwidth larger than 20MHz is not allowed for broadcast services, resulting in performance loss; when initial downlink BWP is configured to a large size for accommodating multiple broadcast services, it will have impact on RRC CONNECTED UEs, i.e., not friendly to power saving purpose. To get rid of such adverse impacts, it is necessary to decouple the CFR configuration from initial downlink BWP configured by SIB 1, as a unified solution derived by taking two different targets causing impacts on the side with less bandwidth requirement.   
Observation 1 It is necessary to decouple the CFR configuration from initial downlink BWP configured by SIB1. 
Case-E provides flexibility for the network to configure CFR independent of initial downlink BWP, so that proper size of CFR can be freely configured to facilitate MBS services well and has no constraint on initial downlink BWP. Case-D also provides additional flexibility to Case-C especially for cases that the bandwidth required by broadcast services is much smaller than that of SIB-1 configured initial DL BWP. 
Regarding the specification impact of Case-D and Case-E, it is the same as that of Case-C, because CFR is configured/defined based on a BWP, as summarized by the moderator in [2], any CFR that is larger than CORESET#0 needs to use a BWP which will be different to the initial BWP in idle/inactive UEs which is CORESET#0. Some companies stated that CFR in Case-C can be configured based on initial downlink BWP configured by SIB-1 and thus, less spec effort is expected. However, initial downlink BWP configured by SIB-1 cannot be used in RRC idle/inactive according to the legacy rules in Rel-15 and Rel-16 as there should be only one initial downlink BWP in RRC idle/inactive, and thus, another BWP with the same frequency resource with initial downlink BWP configured by SIB-1 is required to define CFR in Case-C. Consequently, in Case-C, Case-D and Case-E, it is common that a BWP with larger size than CORESET0 is used to define/configure CFR, and the only difference is the size of the BWP. Such BWP is used for configuring CFR for RRC IDLE/INACTIVE UEs only, and has no impact on RRC CONNECTED UEs. Furthermore, a common configuration method can be used to configure CFR in Case-C, Case-D and Case-E by configuring a CFR/BWP via SIB signalling. Therefore, supporting Case-D and Case-E additionally doesn’t bring additional spec work but it can take the flexibility to configure the CFR depending on the practical requirements.  
[bookmark: _Hlk88729207]Observation 2 The specification impact for Case-D and Case-E is the same as that for Case-C.
Observation 3: A common configuration method can be used to configure CFR in Case-C, Case-D and Case-E. 
During the discussion on the selection of Case-D and/or Case-E, companies raised concerns on service interruption& service continuity. When the UE changes the frequency range from RRC idle/inactive to RRC connected, broadcast service interruption will happen in Case-C, Case-D and Case-E. Furthermore, broadcast service continuity can be ensured when the active BWP for UE in RRC connected includes the CFR in RRC idle/inactive. Moderator summarized the cases of service interruption& service continuity as follows [2].
· potential interruption situations where were identified for Case C/D/E when the UE changes the frequency range from RRC idle/inactive to RRC connected. Some examples below:
· for Case C this can happen for example when active BWP in RRC connected has a frequency resource larger than the frequency resources of Case C.
· For Case D this can happen for example when UE has to change to the frequency resources to the frequency resources of the SIB-1 configured initial BWP (which are larger)
· For Case E this can happen for example when active BWP in RRC connected has a frequency resource larger than the frequency resources of Case E
· Note: it was also recognised that the potential interruption in all cases may be acceptable for broadcast reception.
· regarding service continuity when UE changes from RRC idle/inactive to RRC connected: situations were identified where service continuity cannot be guaranteed for cases C/D/E. 
· Since the gNB does not have any knowledge whether UEs are receiving the broadcast service or not, the gNB could configure an active BWP in RRC connected with frequency resources smaller than those of Case C/D/E, causing service loss.
· For case C/D, in the case that gNB uses default active BWP (i.e., SIB-1 conf initial BWP) service continuity would be maintained but if the gNB configures an active BWP with frequency resources smaller than those of Case C/D service loss would occur.
· To solve this potential service loss for all Cases, UE interest notification could be sent from UEs to gNB, however, this is a functionality that is not mandated in the current specifications.
According to moderator’s summary, potential interruption happens in Case-C, Case-D and Case-E under certain conditions and there are situations identified where service continuity cannot be guaranteed for Case-C, Case-D and Case-E. Thus, we have the following observation:
Observation 4: The service interruption& service continuity issue is common to Case-C, Case-D and Case-E. 
Based on the discussion above, the specification impact for Case-D and Case-E is considered the same as that for Case-C and the service interruption& service continuity issue raised in RAN1 is common to Case-C, Case-D and Case-E. Given that the configuration flexibility provided by Case-D and Case-E over Case-C is critical to resolve the restriction on CFR and initial downlink BWP configured by SIB1, it is necessary to support the cases to enable decoupling the CFR configuration from initial downlink BWP configured by SIB1.
Proposal 1: For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state, support Case-D and Case-E to decouple the CFR configuration from initial downlink BWP configured by SIB1.
Conclusion
It is critical to have the configuration flexibility of Case-D and Case-E to resolve the restriction on CFR and initial downlink BWP configured by SIB1. Based on the discussions in this contribution, we have the following observations and proposals:
Observation 1 It is necessary to decouple the CFR configuration from initial downlink BWP configured by SIB1. 
Observation 2 The specification impact for Case-D and Case-E is the same as that for Case-C.
Observation 3: A common configuration method can be used to configure CFR in Case-C, Case-D and Case-E. 
Observation 4: The service interruption & service continuity issue is common to Case-C, Case-D and Case-E. 
Proposal 1: For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state, support Case-D and Case-E to decouple the CFR configuration from initial downlink BWP configured by SIB1.
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Appendix
RAN1 agreements
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.
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