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1.	Introduction
The WID on NR Multicast and Broadcast Services was revised in RAN#88e [1]. 
One of the objectives led by RAN1 is to specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· 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 addition, RAN1 is involved in specification of RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
· Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
In this contribution, we discuss basic functions for broadcast/multicast in RAN1.
2.	Discussion
RAN1 agreed to further study cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH, and identify which case(s) will be supported for RRC_IDLE/RRC_INACTIVE UEs for broadcast reception.
For a connected UE, a CFR is associated to UE’s active BWP. Considering UE’s active BWP can be initial DL BWP for a connected UE, the CFR associated with the initial DL BWP can be also used for idle/inactive UEs as well as connected UEs.
Observation 1: If the CFR is associated with the initial DL BWP for a connected UE, the CFR can be also used by idle/inactive UEs.  
RAN1 agreed that one CFR is supported per dedicated unicast BWP for multicast of RRC-CONNECTED UEs. We think that this agreement can be also applied to broadcast of idle/inactive UEs. Thus, from idle/inactive UE perspective, one CFR is associated to the initial DL BWP of UE’s serving cell for REL-17.
Proposal 1: From idle/inactive UE perspective, one CFR is associated to the initial DL BWP of UE’s serving cell for REL-17. 
For multicast of RRC-CONNECTED UEs, the CFR and the UE active BWP associated to the CFR have same numerology. Similarly, we propose that for Rel-17, the CFR associated to the initial DL BWP cannot be configured with a different numerology than that of the initial DL BWP. 
Proposal 2: For Rel-17, the CFR associated to the initial DL BWP cannot be configured with a different numerology than that of the initial DL BWP.
When a CFR is associated to the initial DL BWP, CFR may be equal to or smaller than the initial DL BWP in some cases. In our view, depending on gNB configuration, CFR should be allowed to be also configured with a wider bandwidth than the initial DL BWP. We concern that CFR equal to or smaller than the initial DL BWP would lead to low multicast capacity in CFR and potentially cause overload in initial DL BWP. It would be beneficial to support possibility of configuring a wider CFR than initial DL BWP.
Observation 2: Limiting to broadcast transmission within the initial DL BWP would lead to low broadcast capacity in CFR and potentially cause overload in initial DL BWP.
Proposal 3: For idle/inactive UEs receiving broadcast, CFR associated to initial DL BWP can be configured with a wider bandwidth than the initial DL BWP or a bandwidth equal to or smaller than the initial DL BWP. 
· If configured as a wider bandwidth, the initial DL BWP should be confined within the MBS specific BWP.
In UMTS/LTE MBMS, the network broadcasts MBMS SIB which carries MBMS specific configuration. It is mainly because idle/inactive UEs as well as connected UEs should be able to receive MBMS transmissions. Thus, it seems likely to introduce a MBMS SIB for NR MBMS, even though whether to introduce a MBMS SIB seems up to RAN2. 
In [2], RAN2 indicated that SIB will be used to provide the transmission configuration of MCCH. If MBMS SIB is introduced, we expect that MBMS SIB should be delivered as Other SI. If UE is interested to receive a MBS TB, UE should monitor PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on PDSCH on the initial DL BWP of a serving cell.
Proposal 4: Assuming that RAN2 introduces a new MBMS SIB, idle/inactive UE monitors PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on the corresponding PDSCH on the initial DL BWP of a serving cell for broadcast.
RAN2 agreed that new RNTI is defined for scheduling MCCH. Considering SC-PTM, we propose that SC-RNTI is introduced for scheduling PDSCH mapped to MCCH.
Proposal 5: SC-RNTI is introduced for scheduling PDSCH mapped to MCCH.
RAN2 agreed that common search space is needed for MCCH scheduling. RAN2 requested RAN1 to discuss the details of CSS for MCCH in the LS [2]. 
As written in [2], RAN2 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. 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. 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.
Considering RAN2 agreements on MCCH transmission, we prefer to configure a separate common search space for MCCH. We propose to support new CSS type of which the monitoring priority for group-common PDCCH is the same as existing Rel-15/16 CSS. 
Note that we prefer that new CSS type for MCCH is not used for MTCH. Unlike monitoring priority of CSS for MCCH, we think that the monitoring priority of CSS for MTCH is determined based on the search space set indexes for both multicast and broadcast.
Proposal 6: For MCCH, support new CSS type of which the monitoring priority for group-common PDCCH is the same as existing Rel-15/16 CSS. New CSS type for MCCH is not used for MTCH
In [2], RAN2 requested RAN1 to discuss the details of the configuration of the bandwidth for MCCH reception. RAN2 agreed that UE in RRC IDLE/INACTIVE should be able to monitor/read both MCCH channel and SI/Paging without BWP switching. It is up to RAN1 to decide how this is ensured. 
Considering the RAN2 agreement, we propose that idle/inactive UE monitors PDCCH for a PDCCH CSS set on the initial DL BWP or the CFR associated to the initial DL BWP to detect a DCI with SC-RNTI. It can be up to gNB whether PDCCH/PDSCH for MCCH is transmitted on the initial DL BWP or the CFR associated to the initial DL BWP. It seems worth noting that RAN2 is discussing whether to support multiple MCCHs.
Proposal 7: Idle/inactive UE monitors PDCCH for a PDCCH CSS set on the initial DL BWP or the CFR associated to the initial DL BWP to detect a DCI with SC-RNTI. 
· It is up to gNB whether PDCCH/PDSCH for MCCH is transmitted on the initial DL BWP or the CFR associated to the initial DL BWP.
RAN2 agreed that MCCH change notification mechanism is used to notify the changes of MCCH configuration. It is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications.
To our understanding, MCCH change notification is indicated in the contents of DCI. Considering SC-PTM, we propose to define SC-N-RNTI for the DCI indicating MCCH change notification. The CRC of the DCI is scrambled by SC-N-RNTI.
Proposal 8: MCCH change notification is indicated in a DCI of which CRC is scrambled by SC-N-RNTI. 
RAN2 agreed that the updated MCCH message should be sent in the same MCCH modification period where the change notification is sent. Thus, it seems desirable for UE to periodically monitor PDCCH to detect a DCI indicating MCCH change notification. Like MCCH, we think that PDCCH/PDSCH for MCCH change notification is transmitted on the initial DL BWP or the CFR associated to the initial DL BWP
Proposal 9: UE periodically monitors PDCCH for a PDCCH CSS set on the initial DL BWP or the CFR associated to the initial DL BWP to detect a DCI indicating MCCH change notification. 
In [2], RAN2 indicated that based on the MCCH configuration received via SIB, UE reads MCCH, which carries transmission configuration of MTCH(s), e.g. G-RNTI. We think that bandwidth configuration for MTCH can be also carried in a RRC message on MCCH. If CFR is used for MTCH, CFR configuration could be provided in a RRC message in MCCH.
Proposal 10: PDCCH/PDSCH for MTCH transmission is transmitted on the initial DL BWP or CFR associated to the initial DL BWP, depending on a RRC message in MCCH.
Unlike monitoring priority of CSS for MCCH, we think that the monitoring priority of CSS for MTCH is determined based on the search space set indexes for both multicast and broadcast. The CSS for MTCHs is configured by MCCH.
Proposal 11: For MTCH, support new CSS type of which the monitoring priority for group-common PDCCH is determined based on the search space set indexes for MTCHs. The CSS for MTCHs is configured by MCCH.
RAN1 agreed that for RRC_IDLE/RRC_INACTIVE UEs, beam sweeping is supported for group-common PDCCH/PDSCH. It is FFS on details for support of beam sweeping for group-common PDCCH/PDSCH.
In addition RAN1 agreed that for RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. 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. It is FFS on configuration details of the CORESET for group-common PDCCH/PDSCH.
In our view, in order to support beam sweeping for group common PDCCH/PDSCH, different SSB indexes could be related to different occurrences of a CORESET within monitoring periodicity (i.e. monitoringSlotPeriodicityAndOffset). For example, each occurrence of a CORESET can be related to one SSB index, as shown in Figure 1. An idle/inactive UE could monitor one or more occurrences of a CORESET of a SS set which are associated to SSB indexes based on SSB measurements.
Proposal 12: For group-common PDCCH to schedule MBS transmission, different SSB indexes can be related to different occurrences of a CORESET within monitoring periodicity (i.e. monitoringSlotPeriodicityAndOffset), i.e. Each repetition of a CORESET is related to one or more SSB indexes.


Figure 1: Example of CORESET configuration with spatial relation for group common PDCCH

3.	Conclusion
In conclusion, we propose to discuss the following basic functions for broadcast/multicast in RAN1:
Observation 1: If the CFR is associated with the initial DL BWP for a connected UE, the CFR can be also used by idle/inactive UEs.  
Proposal 1: From idle/inactive UE perspective, one CFR is associated to the initial DL BWP of UE’s serving cell for REL-17. 
Proposal 2: For Rel-17, the CFR associated to the initial DL BWP cannot be configured with a different numerology than that of the initial DL BWP.
Observation 2: Limiting to broadcast transmission within the initial DL BWP would lead to low broadcast capacity in CFR and potentially cause overload in initial DL BWP.
Proposal 3: For idle/inactive UEs receiving broadcast, CFR associated to initial DL BWP can be configured with a wider bandwidth than the initial DL BWP or a bandwidth equal to or smaller than the initial DL BWP. 
· If configured as a wider bandwidth, the initial DL BWP should be confined within the MBS specific BWP.
Proposal 4: Assuming that RAN2 introduces a new MBMS SIB, idle/inactive UE monitors PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on the corresponding PDSCH on the initial DL BWP of a serving cell for broadcast.
Proposal 5: SC-RNTI is introduced for scheduling PDSCH mapped to MCCH.
Proposal 6: For MCCH, support new CSS type of which the monitoring priority for group-common PDCCH is the same as existing Rel-15/16 CSS. New CSS type for MCCH is not used for MTCH
Proposal 7: Idle/inactive UE monitors PDCCH for a PDCCH CSS set on the initial DL BWP or the CFR associated to the initial DL BWP to detect a DCI with SC-RNTI. 
· It is up to gNB whether PDCCH/PDSCH for MCCH is transmitted on the initial DL BWP or the CFR associated to the initial DL BWP.
Proposal 8: MCCH change notification is indicated in a DCI of which CRC is scrambled by SC-N-RNTI. 
Proposal 9: UE periodically monitors PDCCH for a PDCCH CSS set on the initial DL BWP or the CFR associated to the initial DL BWP to detect a DCI indicating MCCH change notification. 
Proposal 10: PDCCH/PDSCH for MTCH transmission is transmitted on the initial DL BWP or CFR associated to the initial DL BWP, depending on a RRC message in MCCH.
Proposal 11: For MTCH, support new CSS type of which the monitoring priority for group-common PDCCH is determined based on the search space set indexes for MTCHs. The CSS for MTCHs is configured by MCCH.
Proposal 12: For group-common PDCCH to schedule MBS transmission, different SSB indexes can be related to different occurrences of a CORESET within monitoring periodicity (i.e. monitoringSlotPeriodicityAndOffset), i.e. Each repetition of a CORESET is related to one or more SSB indexes.
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