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1. [bookmark: _Toc120549591]Introduction
In RAN1 #104-e meeting, some agreements about NR MBS in RRC_IDLE/RRC_INACTIVE states are as the following [1],
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
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB.
· It is up to UE implementation whether UE monitors monitoring occasions corresponding to all SSB indexes or monitoring occasions corresponding to a subset of all SSB indexes. 
· FFS: association rules between SSB indexes and UE monitoring occasions.
· FFS: group-common PDCCH/PDSCH is QCl’d with TRS if configured
Agreement:
For broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs and the SCS and CP are the same.
· FFS: the case when UE-specific active BWP of RRC_CONNECTED UE does not contain the common frequency resource of RRC_IDLE/INACTIVE UEs.
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.

In addition, the agreement about approach of MBS delivery mode 2 configuration was made by RAN2#113-e meeting as the following [2],
	· Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 
· [bookmark: _Hlk69978540]The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2.
· Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner. 
· Assume that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS (other cases FFS, if any). 


During RAN2#113bis-e meeting, RAN2 discussed further aspects of MCCH scheduling and MCCH change notification leading to the following agreements with RAN1 impacts [3]:
	· The concept of MCCH transmission window, similar to the one used for LTE SC-PTM, is used for NR MCCH scheduling. The exact parameters to define the window are FFS (discussed in the following proposals).
· The MCCH transmission window is defined by MCCH repetition period, MCCH window duration and radio frame/slot offset. 
· New RNTI is defined for scheduling MCCH.
· Common search space is needed for MCCH scheduling. RAN2 should request RAN1 to discuss the details of CSS for MCCH.
· R2 assumes PDCCH occasions for MCCH search space are associated with SSBs in a pre-defined manner so that the UE can receive MCCH scheduling on PDCCH occasions according to its detected SSB. 
· [bookmark: _Hlk70012071][bookmark: _Hlk70005506]R2 assumes, In case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
· R2 assumes that If common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331. 
· [bookmark: _Hlk69980186]Request RAN1 to discuss the details of the configuration of the bandwidth for MCCH reception. 
· The modification period is defined for NR MCCH and NR MCCH contents are only allowed to be modified at each modification period boundary.
· The updated MCCH message should be sent in the same MCCH modification period where the change notification is sent.
· UE in RRC IDLE/INACTIVE should be able to monitor/read both MCCH channel and SI/Paging without BWP switch. It is up to RAN1 to decide how this is ensured.
· It is up to RAN1 to to decide about the RNTI and DCI format used for MCCH change notifications. 
· FFS whether to support multiple MCCH, e.g. to support different service types. 
· RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:
· Reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session
· DCI used for MCCH notification indicates the change of an ongoing broadcast session 



In this contribution, some further discussion for RRC_IDLE/RRC_INACTIVE states support in MBS for delivery mode 2 will be discussed, including design of MCCH PDCCH/PDSCH and group-common PDCCH/PDSCH.
2. MCCH design
In this section, we discuss RAN1 related MCCH design, including the PDCCH scheduling MCCH and MCCH message, i.e., MCCH PDSCH.
2.1 Bandwidth
[bookmark: _Hlk69981098]As the RAN2 agreement, 2-step based approach (i.e. BCCH and MCCH) is reused for the transmission of PTM configuration for NR MBS delivery mode 2. UE first receives SIBs to derive the transmission configuration of MCCH and then reads MCCH which contains transmission configuration of MTCH(s), e.g. G-RNTI. The details of the configuration of the bandwidth for MCCH reception is up to RAN1.
RAN1 has defined the CFR used for group-common PDCCH/PDSCH transmission, which may be larger than the frequency resources of CORESET0. Regarding the bandwidth for MCCH transmission, at least initial DL BWP (CORESET0) can be used for MCCH transmission, but another issue needs to be discussed is whether CFR used for group-common PDCCH/PDSCH transmission can also be used for MCCH transmission. From our point of view, the answer is no. The most important aspect needs to be considered is the CFR reconfiguration procedure. If the CFR can be both used for MCCH and group-common PDCCH/PDSCH, the CFR must be configured jointly with the transmission configuration of MCCH via SIB. In this configuration method, only system information update procedure can be used to reconfigure the CFR, which will cause unnecessary SIB reception of legacy UEs. If the CFR can only be used for group-common PDCCH/PDSCH, the configuration is carried in MCCH message, and the CFR reconfiguration is realized by MCCH modification procedure which has no impact on legacy UEs. Therefore, we think the current definition of CFR can only be used for group-common PDCCH/PDSCH transmission, and initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission for RRC_IDLE/INACTIVE/CONNECTED UEs similar as current system information transmission.
[bookmark: _Hlk69981358]Proposal 1. Initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission, including PDCCH used for scheduling MCCH and MCCH message.
2.2 CORESET
As the discussion in section 2.1, we think the transmission of MCCH is confined within initial DL BWP, which is similar to type0A-CSS transmission, therefore, the CORESET0 or commonControlResourceSet defined in Rel-15 can also be re-used as the CORESET for scheduling MCCH.
Proposal 2. CORESET0 or commonControlResourceSet can be re-used as the CORESET for PDCCH used for scheduling MCCH.
2.3 Search space
RAN2 has some assumption that searchSpace#0 or CSS other than searchSpace#0 can be used for MCCH. As the discussion above, the bandwidth for MCCH is initial DL BWP (CORESET 0) and the search space of Rel-15/16 OSI/RAR/Paging PDCCH monitoring can be searchSpace#0 or a CSS other than searchSpace#0. Therefore, we think it is feasible to reuse searchSpace#0 or CSS other than searchSpace#0 for MCCH.
Proposal 3. The searchSpace#0 or a common search space other than searchSpace#0 can be used for MCCH scheduling.
2.4 DCI format
In Rel-15/16, DCI format 1_0 is used to schedule system information, similarly, DCI format 1_0 can also be used to schedule MCCH, with a new RNTI, e.g., M-RNTI to scramble the CRC. As the DCI fields, the current DCI fields in DCI format 1_0 with CRC scrambled by SI-RNTI should all be re-used for MCCH scheduling without any HARQ-ACK feedback related fields.
Proposal 4. DCI format 1_0 is used for scheduling MCCH, which the Rel-15/16 fields of DCI format 1_0 with CRC scrambled by SI-RNTI can all be used.
2.5 Beam sweeping for MCCH PDCCH
In current RAN2 agreement, the beam sweeping methods for OSI is reused for MCCH. We think this is a very straightforward way to define the beam sweeping pattern for MCCH and should be supported.
Proposal 5. Confirm the RAN2 agreement, that in case searchSpace#0 is configured for MCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1 and in case common search space other than searchSpace#0 is configured for MCCH, the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.
2.6 Beam sweeping for MCCH message PDSCH
Considering there is no TCI states configuration for IDLE/INACTIVE UEs, one beam sweeping solution of MCCH message PDSCH is that UE has the same QCL assumption of PDSCH with its scheduling PDCCH, that is the PDCCH and the corresponding scheduled PDSCH using the same beam.
Proposal 6. The same beam is used for PDCCH scheduling MCCH and MCCH message PDSCH.
2.7 MCCH change notification
Regarding the MCCH change notification, there are two RAN1 related methods. The first method is defining a new M-N-RNTI to scramble the CRC of DCI format 1_0, which is similar to LTE SC-PTM SC-MCCH change notification. If UE detects the DCI format 1_0 with M-N-RNTI, UE will receive the updated MCCH at the MCCH period boundary. The second method is using the DCI field in DCI format 1_0 to indicate the MCCH change notification. As the discussion in section 2.4, the DCI fields of DCI format 1_0 with M-RNTI are the same with DCI format 1_0 with SI-RNTI, and there are some reserved bits in DCI format 1_0. Therefore, one flag can be added in the DCI format 1_0, if UE reads the flag toggled, UE will receive the updated MCCH at the MCCH period boundary.
Proposal 7. Consider two following alternatives for MCCH change notification indication:
Alt 1. Define a new M-N-RNTI for scramble CRC of DCI format 1_0;
Alt 2. Use a DCI field in DCI format 1_0 with M-RNTI.
3. [bookmark: _Hlk70263113]Group-common PDCCH/PDSCH design
In this section we will discuss group-common PDCCH/PDSCH design, i.e., PDCCH scheduling MTCH and PDSCH mapping MTCH.
3.1 CFR
Five CFR configuration cases are defined in RAN1#104 e-meeting about group-common PDCCH/PDSCH reception. We divide the five cases into two categories according to whether the CFR can be larger or smaller than CORESET0/initial DL BWP.
The first category is CFR larger than CORESET0/initial DL BWP. In current NR design, initial DL BWP can be configured in SIB1 with larger bandwidth than COREST0, but RRC_IDLE/INACTIVE UEs can only resume CORESET0 as initial DL BWP before going into RRC_CONNECTED state. Considering the PRB resources of CORESET0 may be limited to schedule multiple broadcast services, a larger CFR than CORESET0 is needed. From this point of view, Case C and Case E can both achieve to configure CFR larger than CORESET0. But comparing between these two cases, Case E has more spec impact than Case C, e.g., the BWP switching time between initial DL BWP and MBS specific BWP, the configuration of MBS specific BWP. In addition, after UE goes into RRC_CONNECTED mode, more things need to be considered, e.g., whether both initial DL BWP configured by SIB1 and MBS specific BWP are activated if UE-specific BWP is not configured by RRC dedicated signalling, the fallback BWP switching behaviour when BWP timer expires. Therefore, Case C can be supported which has little spec impact to configure a CFR larger than CORESET0 used for broadcast service and both suitable for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs.
The second category is CFR smaller than CORESET0/initial DL BWP. For Case B, considering the maximum CORESET 0 bandwidth is 20MHz in FR1, the power saving gain of using a smaller CFR is limited. Besides, the bandwidth of CORESET for group-common PDCCH is also smaller than CORESET0, which causes AL=16 cannot be used. For Case D, the CFR is smaller than initial DL BWP configured by SIB1, if UE wants to save power for receiving broadcast service, Case A can realize the same motivation without additional spec impact to define the CFR frequency location. Therefore, Case B and Case D have limited motivation to support and may introduce more problems.
In a summary, Case A and Case C are enough to be used to receive broadcast service with little spec impact and can also be used for RRC_CONNECTED UEs. If the initial DL BWP has the same frequency resources as CORESET0, Case A is used. If the initial DL BWP is configured by SIB1 which has larger bandwidth than CORESET0, gNB can configure the CFR equalling to CORESET 0 (Case A) or initial DL BWP configured by SIB1 (Case C) which gives much flexibility. For example, If the bandwidth of CORESET0 is enough for group-common PDCCH/PDSCH, Case A can be used, otherwise, Case C can be used. 
Proposal 8. For RRC_IDLE/RRC_INACTIVE UEs, Case A and Case C can be supported as configured/defined specific CFR for group-common PDCCH/PDSCH.
Proposal 9. If initial DL BWP is configured by SIB1 which larger than CORESET0, gNB can configure whether the CFR equals to the bandwidth of CORESET0 (Case A) or initial DL BWP (Case C).
As the discussion, if the initial DL BWP has the same frequency resources as CORESET0, only Case A can be used and there is only one CFR. If the initial DL BWP is configured by SIB1, gNB can configure Case A or Case C but not both, because only one CFR is enough considering the broadcast services are with low QoS and a proper CFR can be used to schedule multiple broadcast services. In addition, if both Case A and Case C are used, how to switch between them need to be studied because DCI format 1_0 cannot be used for BWP switching. Therefore, there is also only one CFR If the initial DL BWP is configured by SIB1.
Proposal 10. For RRC_IDLE/RRC_INACTIVE UEs, only support one CFR.
3.2 CORESET 
As the discussion in section 3.1, we think Case A and Case C can be supported for the CFR configuration. In RAN1#103 e-meeting, there is an agreement about that a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH and CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.
Considering commonControlResourceSet has been supported in Rel-15/16, we think the commonControlResourceSet can be re-used as the configured CORESET for group-common PDCCH to reduce spec effort for Case A.
Regarding Case C, CORSET0 can be used as the default CORESET and commonControlResourceSet can also be re-used as the configured CORESET for group-common PDCCH similar to Case A. In addition, a CORESET with larger bandwidth than CORESET0 can also be configured CORESET for group-common PDCCH considering to utilize the larger CFR bandwidth. However, we think only one CORESET configuration is enough for group-common PDCCH, that is CORESET0 or commonControlResourceSet or a new CORESET with larger bandwidth than CORESET0 cannot be simultaneously configured for group-common PDCCH.
Proposal 11. The commonControlResourceSet can be used as the configured CORESET for group-common PDCCH when the CFR with the same size as the frequency resources as CORESET0, i.e., Case A.
Proposal 12. The commonControlResourceSet or an CORESET has larger bandwidth than CORESET0 can be used or configured as the CORESET for group-common PDCCH when the CFR with the same size as the SIB1-configured initial DL BWP, i.e., Case C. CORESET 0 is used by default if the commonControlResourceSet or the CORESET has larger bandwidth than CORESET0 are not configured.
3.3 Search space
CSS is agreed to be used for group-common PDCCH for RRC_IDLE/RRC_INACTIVE UEs. Because RRC_CONNECTED UEs can receive the same group-common PDCCH and the corresponding scheduled group-common PDSCH for broadcast service with RRC_IDLE/RRC_INACTIVE UEs, the same CSS is used for all three RRC states.
In the discussion of search space of multicast group-common PDCCH for RRC_CONNECTEDs, there are two options, the first is re-using Type-3 CSS and the second is defining a new Type-x CSS. First of all, we think the search space type should be the same for broadcast service group-common PDCCH and multicast group-common PDCCH, because RRC_CONNECTED UEs can both receive broadcast service and multicast service, and it is no sense to define different CSS types and different PDCCH monitoring priority rules. 
Proposal 13. The CSS type for multicast service group-common PDCCH and broadcast service group-common PDCCH should be the same.
As the discussion in our contribution [4], a new type CSS is preferred to be defined for RRC_CONNECTED UEs for multicast service and broadcast service. For RRC_IDLE/RRC_INACTIVE UEs, a new CSS type can also be defined for broadcast group-common PDCCH. In addition to the common design motivation, the new type CSS for broadcast service can also reduce unnecessary BD/CCE occupation for RRC_CONNECTED UEs. For RRC_CONNECTED UEs, all configured CSS PDCCHs are counted into the monitored BD/CCEs and the left BD/CCEs capability are used for USS in Rel-15/16. However, it’s up to UE to receive Rel-17 broadcast services or not, that is UE may not receive some configured broadcast service CSS PDCCHs. If current CSS type is reused for broadcast group-common PDCCH and the same PDCCH overbooking rule is re-used for RRC_CONNECTED UEs, the non-monitored BD/CCEs are occupied by these non-received broadcast group-common PDCCHs, which causing the reduction of USS scheduling opportunity.
[bookmark: _Hlk60923638]Therefore, a new CSS type can be defined for broadcast group-common PDCCH, which can be monitored both by RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs. The monitoring priority of new type broadcast CSS is according to the search space index and the non-monitored broadcast CSS group-common PDCCHs are not counted into the monitored BD/CCEs for RRC_CONNECTED UEs.
Proposal 14. New Type-x CSS can be defined for broadcast group-common PDCCH for RRC_IDLE/INACTIVE/CONNECTED UEs.
Proposal 15. The monitoring priority of new Type-x CSS is determined based on the search space set indexes of the new Type-x CSS set and USS sets.
3.4 DCI format
For RRC_CONNECTED UEs, DCI format 1_0 and DCI format 1_1 or 1_2 are used to schedule group-common PDSCH. For RRC_IDLE/INACTIVE UEs, only DCI format 1_0 can be used. As the discussion in section 3.1, we prefer CFR equals to CORESET 0 or initial DL BWP configured by SIB1, therefore, the DCI size of DCI format 1_0 with G-RNTI always equals to DCI format 1_0 with C-RNTI in CSS, there is no DCI size alignment impact.
Proposal 16. DCI format 1_0 is used for schedule group-common PDSCH.
3.5 Beam sweeping for group-common PDCCH
As for the beam sweeping design for group-common PDCCH, we think the OSI-like beam sweeping design can also be used for group-common PDCCH, which defining PDCCH monitoring window for different broadcast service, and each group-common PDCCH monitoring occasion in the monitoring window has an association with one actually transmitted SSB.
For example we define one or more MBS-window(s), and the [x×N+K]th PDCCH monitoring occasion (s) for a MBS-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MBS-window/N).
In addition, the impact of DRX may need to be taken into account. In LTE, dedicated DRX configuration of PDCCH associated with G-RNTI is designed and also applied for RRC_IDLE UE(s). However, whether to support DRX for group-common PDCCH in NR MBS needs further study since the periodicity of search apace in NR MBS can be configured which is different from LTE, and has the similar effect with DRX to realize discontinuous PDCCH monitoring. If DRX for group-common PDCCH is supported, the group-common PDCCH monitoring occasions will be extended when drx-Inactivity timer is running, and the association between monitoring occasions and SSB indexes needs to be defined.
Proposal 17. The association between transmitted SSB indexes and group-common PDCCH monitoring occasions using the similar rule as defined for OSI in TS 38.331 for RRC_IDLE/RRC_INACTIVE UEs.
3.6 Beam sweeping for group-common PDSCH
Similar to the discussion in section 2.6, RRC_IDLE/INACTIVE UEs don’t have TCI states configuration, one solution to realize beam sweeping of group-common PDSCH is that UE has the same QCL assumption of PDSCH with its scheduling PDCCH, that is the PDCCH and the corresponding scheduled PDSCH using the same beam.
Proposal 18. The same beam is used for group-common PDCCH and the corresponding scheduled PDSCH.
4. Others
[bookmark: _Hlk70012922]4.1 HARQ feedback for RRC_IDLE/INACTIVE UEs
Considering gNB doesn’t know exact RRC_IDLE/INACTIVE UEs receiving broadcast service, it is no way for gNB configuring UE-specific PUCCH resource for ACK/NACK feedback. As for NACK-only based HARQ-ACK feedback, we also think it has little motivation to be supported for RRC_IDLE/INACTIVE UEs, the first reason is that the QoS requirement for broadcast service is much lower than multicast service and the second reason is that gNB can use PDSCH repetition to improve the reliability without HARQ-ACK feedback. Therefore, we think the HARQ feedback for group-common PDSCH for broadcast reception for RRC_IDLE/INACTIVE UEs should not be supported.
[bookmark: _Hlk70013032]Proposal 19. For RRC_IDLE/INACTIVE UEs, don’t support HARQ feedback for group-common PDSCH for broadcast reception.
4.2 SPS for RRC_IDLE/INACTIVE UEs
For RRC_CONENCTED UEs, SPS for group-common PDSCH is supported. But the SPS for group-common PDSCH cannot be supported for RRC_IDLE/INACTIVE UEs. The most important issue is that how gNB activates or deactivates the SPS configuration for RRC_IDLE/INACTIVE UEs because gNB may not know the exact RRC_IDLE/INACTIVE UEs in the network, e.g., some UEs re-select this cell but not initiate random access procedure. In order to inform all RRC_IDLE/INACTIVE UEs receiving the SPS group-common PDSCH, gNB may be always transmitting the SPS activation PDCCH which causes the same PDCCH overhead as dynamical scheduling. In addition, this may also cause the unnecessary SPS activation PDCCH reception power consumption for UEs have received it before and the ambiguity of receiving the same PDCCH.
Proposal 20. For RRC_IDLE/INACTIVE UEs, don’t support SPS for group-common PDSCH for broadcast reception.
5. Conclusions
In this contribution, the support of MBS in RRC_IDLE/RRC_INACTIVE states are discussed, and the following proposals are made.
Proposal 1. Initial BWP with the same frequency resources as CORESET0 is used for MCCH transmission, including PDCCH used for scheduling MCCH and MCCH message.
Proposal 2. CORESET0 or commonControlResourceSet can be re-used as the CORESET for PDCCH used for scheduling MCCH.
Proposal 3. The searchSpace#0 or a common search space other than searchSpace#0 can be used for MCCH scheduling.
Proposal 4. DCI format 1_0 is used for scheduling MCCH, which the Rel-15/16 fields of DCI format 1_0 with CRC scrambled by SI-RNTI can all be used.
Proposal 5. Confirm the RAN2 agreement, that in case searchSpace#0 is configured for MCCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1 and in case common search space other than searchSpace#0 is configured for MCCH, the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.
Proposal 6. The same beam is used for PDCCH scheduling MCCH and MCCH message PDSCH.
Proposal 7. Consider two following alternatives for MCCH change notification indication:
Alt 1. Define a new M-N-RNTI for scramble CRC of DCI format 1_0;
Alt 2. Use a DCI field in DCI format 1_0 with M-RNTI.
Proposal 8. For RRC_IDLE/RRC_INACTIVE UEs, Case A and Case C can be supported as configured/defined specific CFR for group-common PDCCH/PDSCH.
Proposal 9. If initial DL BWP is configured by SIB1 which larger than CORESET0, gNB can configure whether the CFR equals to the bandwidth of CORESET0 (Case A) or initial DL BWP (Case C).
Proposal 10. For RRC_IDLE/RRC_INACTIVE UEs, only support one CFR.
Proposal 11. The commonControlResourceSet can be used as the configured CORESET for group-common PDCCH when the CFR with the same size as the frequency resources as CORESET0, i.e., Case A.
Proposal 12. The commonControlResourceSet or an CORESET has larger bandwidth than CORESET0 can be used or configured as the CORESET for group-common PDCCH when the CFR with the same size as the SIB1-configured initial DL BWP, i.e., Case C. CORESET 0 is used by default if the commonControlResourceSet or the CORESET has larger bandwidth than CORESET0 are not configured.
Proposal 13. The CSS type for multicast service group-common PDCCH and broadcast service group-common PDCCH should be the same.
Proposal 14. New Type-x CSS can be defined for broadcast group-common PDCCH for RRC_IDLE/INACTIVE/CONNECTED UEs.
Proposal 15. The monitoring priority of new Type-x CSS is determined based on the search space set indexes of the new Type-x CSS set and USS sets.
Proposal 16. DCI format 1_0 is used for schedule group-common PDSCH.
Proposal 17. The association between transmitted SSB indexes and group-common PDCCH monitoring occasions using the similar rule as defined for OSI in TS 38.331 for RRC_IDLE/RRC_INACTIVE UEs.
Proposal 18. The same beam is used for group-common PDCCH and the corresponding scheduled PDSCH.
Proposal 19. For RRC_IDLE/INACTIVE UEs, don’t support HARQ feedback for group-common PDSCH for broadcast reception.
Proposal 20. For RRC_IDLE/INACTIVE UEs, don’t support SPS for group-common PDSCH for broadcast reception.
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