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[bookmark: _Hlk525462591]This agenda item was not being treated in RAN1-104bis-e meeting, and based on the earlier outcome of RAN1-104-e meeting, the following agreements have been made via email discussions for UEs in RRC_IDLE/INACTIVE state:
· 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.
Additionally, regarding CORESET configuration for UEs in RRC_IDLE/INACTIVE state, the following proposal has been discussed via email discussion, but there were no agreements being reached due to time limitations:
Proposal 7-rev7: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception with group-common PDCCH/PDSCH, further study whether to support/details of an additional CORESET (when configured) in addition to CORESET0 for the case of default common frequency resource (CFR), i.e., UE may assume the initial BWP as the default CFR, if a specific CFR is not configured.

Moreover, a LS (R2-2104639) is received from RAN2 based on the outcome of latest RAN2-113bis-e meeting. As agreed in RAN2, support of 5G multicast services for UEs in RRC_IDLE state is still FFS, and it will only be considered when time permits in Rel-17, and after once the RRC_CONNECTED mode multicast solution and broadcast solution become more mature. Therefore, in this document, we are still focusing on the 5G NR broadcast, and provide discussions and our views related to the open FFS issues of supporting 5G NR broadcast services for UEs in RRC_IDLE/RRC_INACTIVE states. Furthermore, we will also provide our view regarding the RAN2 query stated in the LS (R2-2104639), as shown in below:

The agreements made by RAN2 require further discussions in RAN1. In particular, RAN2 would like to request RAN1 to investigate and provide feedback on the following aspects, considering the above agreements made by RAN2:
1. Details of Common Search Space design for MCCH channel, e.g. is SS#0 allowed to be configured as a search space for MCCH, is search space other than SS#0 allowed to be configured as a search space for MCCH.
2. Details of the allowed transmission bandwidth/BWP configurations for MCCH transmission.
3. Details of the RNTI and DCI design for carrying MCCH change notifications.
· NOTE: RAN2 is still discussing some aspects that may have an impact on this issue, e.g. whether or not to support multiple MCCH or whether or not a notification about the modification/stop of an ongoing session is needed, as indicated above. RAN2 will update RAN1 as soon as further agreements are made on these items.

In our companion contribution, we provide the discussions related to group scheduling mechanism to support broadcast/multicast services for RRC_CONNECTED UEs in [1], discussions related to improve reliability of broadcast/multicast services for RRC_CONNECTED UEs in [2].

Considerations of 5G NR Broadcast for RRC_IDLE / RRC_INACTIVE UEs
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]CFR/BWP considerations for broadcast services of RRC_IDLE/INACTIVE UEs
As agreed in 3GPP RAN1-104-e meeting, regarding CFR considerations for broadcast services of RRC_IDLE/INACTIVE UEs, there are 5 CFR cases (Case A - Case E) agreed for further discussion. In Figure-1, the agreed 5 CFR cases are plotted for better illustration, where:



Figure-1: Agreed 5 Optional CFR cases

For [Case A]: It is the case when the bandwidth size of CFR is identical to initial BWP as well as to CORESET0, and also by considering the default CORESET0 as initial BWP. This case can be seen as CFR default case, where the CORESET0 is initially utilized for group-common PDCCH/PDSCH transmission. Therefore, [Case A] is supported.
For [Case B]: It is the case when the bandwidth size of CFR is smaller than CORESET0. To our view, the benefit of CFR smaller than CORESET0 is unclear. Moreover, by considering the large coverage needed to be served by broadcast/multicast in a cell, the limited number of CCEs within the CFR size smaller than CORESET0 is questionable to provide enough coverage. Therefore, [Case B] is not supported.
For [Case C]: It is the case when the bandwidth size of CFR is identical to initial BWP, and CORESET0 is confined within the SIB1 configured initial BWP. Generally, the CORESET#0 has rather limited frequency bandwidth with the size of either 24, 48, or 96 PRBs depending on the SS/PBCH block and CORESET multiplexing pattern configuration as well as sub-carrier space configuration. Technically, the CORESET#0 can be used for OSI/Paging as well as MBS (MCCH/MTCH) payload transmissions. But practically, the CORESET#0 may not always have enough capacity to carry larger traffic payloads of both OSI/Paging and MBS services with MCCH/MTCH transmission. Considering if the capacity demanding transmission is required for OSI/Paging and/or MBS services, the larger bandwidth with initial BWP may need to be configured accordingly. Therefore, [Case C] is beneficial and supported. Moreover, compared with [Case D], the [Case C] can be considered as a default case, for instance if the configuration of CFR “Frequency-range” parameter field is NOT included in the initial BWP configuration. 
For [Case D]: It is the case when the bandwidth size CFR is smaller than initial BWP, and the CORESET0 is confined within the initial BWP configured via SIB1. This case can be considered as a special case of [Case C], where with including of additional CFR “Frequency-range” configuration that smaller than initial BWP. (If the configured CFR “Frequency-range” is the same as initial BWP, then it is identical to the default [Case C]). Considering if the traffic payload size of MBS services with MCCH/MTCH is smaller than Paging/OSI/RAR, and requires more frequent monitoring, the network gNB may configure a smaller bandwidth size CFR for MBS UE to camp on and monitor the corresponding MBS services with reception with different SS monitoring periodicity configured. For instance, as shown in Figure-1-1, the time-domain multiplexing operation between narrow-band CFR and initial BWP is shown, where the long DRX monitoring cycle for paging/OSI, as well as in-frequent broadcast services can be performed via the initial BWP, and the more frequent monitoring of certain small payload broadcast services can be performed with even narrower bandwidth of CFR. The switching operation between the narrow-band CFR and initial BWP can be handled by UE capability. From power saving perspective, it can be beneficial for both Rel17 MBS UE and legacy Rel15/Rel16/Rel17(non-MBS) UEs. Therefore, both [Case C] and [Case D] are supported.


Figure-1-1: Operation of CFR [Case-D]
For [Case E]: It is the case when a separated MBS BWP is configured, in addition to the legacy initial BWP. And the legacy initial BWP is confined within the configured MBS BWP. This case is beneficial when large traffic payload with MBS services need to be transmitted with requiring of larger bandwidth than initial BWP can handle. For instance, the time-domain multiplexing operation between CFR and initial BWP is shown in Figure-1-2 for [Case-E], where the UE can keep tracking the information of paging/OSI, as well as normal frequent broadcast services via the initial BWP with configured short DRX cycle. And the UE could only need to adapt to the wider CFR bandwidth when broadcast services with larger payload size is arriving. In this way, the wider bandwidth of CFR than initial BWP could provide more capacity for carrying of capacity demanding broadcast services, and in the meanwhile the UE only needs to adapt to wider bandwidth when needed, which in favour of power saving also from UE monitoring and reception perspective. The switching operation between MBS BWP and initial BWP can be handled by UE capability. Considering the practical benefits of this case as stated in above, the [Case E] is supported.


Figure-1-2: Operation of CFR [Case-E]

Proposal-1: Support CFR [Case-A/C/D/E], but do not support CFR [Case-B].

· CFR of MCCH and MTCH:
Based on the clarification stated in LS (R2-2104639), two MBS delivery modes (DM1 and DM2) are supported, where specifically the DM2 is used for broadcast session and is applicable to UEs in all RRC states. Moreover, the UE is provided with MBS configuration using common RRC signalling in a two-step based approach, i.e.  SIB will be used to provide the transmission configuration of MCCH. Based on the MCCH configuration received via SIB, UE reads MCCH, which carries transmission configuration of MTCH(s), e.g. G-RNTI. The MTCH configuration acquired from MCCH is applied by the UE for MTCH reception regardless of UE’s RRC state (for RRC_CONNECTED state, the possibility to receive MTCH can be further subject to UE’s configuration and capabilities). Therefore, RAN2 defines two types of logical channels used at least for broadcast session delivery using DM2:
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]MTCH: A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. 
· MCCH: A point-to-multipoint downlink channel used for transmitting MBS control information from the network to the UE, for one or several MTCH(s).
Additionally, RAN2 is still discussing some aspects that may have an impact on this issue, e.g. whether or not to support multiple MCCH or whether or not a notification about the modification/stop of an ongoing session is needed, as indicated above. RAN2 will update RAN1 as soon as further agreements are made on these items.

So far in RAN1, the issue regarding whether the same or different CFR for MCCH and MTCH has not been discussed yet. And as stated in the LS (R2-2104639), RAN2 would like RAN1 to clarify the “Details of the allowed transmission bandwidth/BWP configurations for MCCH transmission”.
Generally, to our view, the CFR configuration for MCCH and MTCH can be the same or differently. For instance, with [Case A] shown in Figure-1, the CFR for MCCH and MTCH is the same, where the CORESET#0 can be initially utilized for group-common PDCCH/PDSCH for both MCCH and MTCH. 
However, on the other hand, the traffic payload size for MCCH and MTCH can be differently a lot practically. For instance, the control configuration payload carried via MCCH may be much smaller than the MBS traffic data payload carried via MTCH. Therefore, different CFR configuration for MCCH and MTCH should be controlled by network gNB based on needs. Examples shown in Figure-2 for [Case C] and [Case D], where the MCCH CFR can be configured in CORESET#0 in Case C-1/D-1 in Figure-2, and the MTCH CFR can be configured with either the CFR identical to initial BWP or a dedicated MTCH CFR that confined within the initial BWP. Alternatively, as shown in D-2 in Figure-2, the MCCH CFR can be configured with a dedicated CFR that confined within the initial BWP and the MTCH CFR is configured identical to the initial BWP.



Figure-2: Separate CFRs for MCCH and MTCH


Figure-3: Separate CFRs for multiple MCCH(s) and MTCH(s)
Furthermore, based on the agreement in RAN1-104-e meeting, whether to define/configure more than one CFRs is FFS. And also in RAN2, whether or not to support multiple MCCHs is still ongoing discussion. By assuming and considering if the multiple CFRs and multiple MCCHs are supported, it should also allow the gNB to configure separated/different CFR for multiple MCCH(s) and MTCH(s), as shown in Figure-3. In Case C-2/D4 of Figure-3, the CFR of MCCH-1 and MTCH-1 corresponding to the same MBS services can be configured to be the same, but differently from the CFR of MCCH-2 and MTCH-2 corresponding to the other MBS services. Alternatively, as shown in Case D-3 in Figure-3, the same MCCH CFR can be configured for all MBS services, but different MTCH CFRs can be configured for different MBS services respectively. 
However, by considering that the differentiation of multiple MCCHs might only be in terms of monitoring periodicity, a single common MCCH CFR is more sensible and enough to be considered. Whereas for MTCH, the traffic data size from different MBS services could be varying a lot. Therefore, separated/different CFRs in terms of MBS service types could be considered.

Proposal-2: Support the same or different CFR configuration for MCCH and MTCH.
Proposal-3: Support to define/configure more than one CFRs.
Proposal-4: If multiple CFRs are supported, it is enough to have single MCCH CFR configured, but there can be multiple MTCH CFRs configured corresponding to difference MBS service types applied.


CORESET and Search Space considerations for broadcast services of RRC_IDLE/INACTIVE UEs

CORESET Configuration for CFR:
Regarding CORESET configuration for CFR, to our view, apart from the legacy CORESET#0 and CORESET via commonControlResourceSet configured in initial BWP, the additional new CORESET configuration, i.e. CFR_CORESET, may needed for CFR [Case D] and [Case E], as shown in Figure-4. 
The introduced new additional CORESET may bring the UE capability issue as raised by some companies in earlier meeting, where as specified in TS 38.306 on UE capability, currently it is mandatory for UEs to support two CORESETs (CORESET#0+Additional CORESET, where the Additional CORESET is configured by commonControlResourceSet) per BWP, and the support of more than two CORESETs for UE is optional and depends on UE capability.

Proposal-5: Considering defining additional new CORESET, CFR_CORESET, for CFR [Case D] and [Case E], based on UE capability.



Figure-4: CFR_CORESET Configured

On the other hand, so far, it is unclear for us whether the group-common PDCCH and its corresponding group-common PDSCH must be in the same CFR or not. If the group-common PDCCH that scheduling corresponding group-common PDSCH can be carried outside the configured CFR, the additional new CORESET, CFR_CORESET, may not be needed considering if some UEs’ capability do not support of it. For instance, as an example shown in Figure-5, the group-common PDCCH of MCCH/MTCH can be configured and monitored in CORESET#0 and only the corresponding group-common PDSCH of MCCH/MTCH is received in the configured CFR. By doing so, there is no need to have the new CFR_CORESET if UE capability do not support of more than two CORESETs per BWP. 



Figure-5: Without CFR_CORESET configured for CFR [Case D]

Proposal-6: Discuss whether the group-common PDCCH that scheduling corresponding group-common PDSCH can be carried outside the configured CFR.

Furthermore, if separated CFR is agreed and considered for MCCH and MTCH, as shown in Figure-3/4, corresponding separated CORESET should be also considered for MCCH and MTCH respectively based on CFR configuration, as examples shown in Figure-4. Similarly, if different MTCH CFR can be configured with respect to different MBS services, the CORESET configuration should be also associated with different MBS services based on configured MTCH CFR(s).

Proposal-7: Separated CORESET configuration could also be considered for MCCH and MTCH respectively based on CFR configuration.

Search space Configuration for CFR:
Regarding the Search Space (SS) configuration for MBS services, the SS configured for legacy Rel15/Rel16/Rel17 (non-MBS) UEs can be configured as the search space for MCCH and/or MTCH, e.g. SS#0 is allowed to be configured as a SS for MCCH as asked by RAN2 in LS (R2-2104639).
However, considering some of the MBS services may need to be monitored with different periodicity (e.g. more frequently) than OSI/Paging messages. To avoid the legacy UEs and UEs that are not interested in MBS services to frequent monitoring than necessary, a separated new SS can be configured for MBS UEs specifically for MBS services monitoring, e.g. a new SS is allowed to be configured specifically to MBS UEs for monitoring of MBS services in CORESET#0 as well as other CORESET(s) associated with MBS services.

Proposal-8: Legacy SS configured for legacy UEs can be configured as search space for MCCH and/or MTCH. 
Proposal-9: A new SS can be introduced for MBS UEs having different monitoring periodicity in CORESET#0 as well as other CORESET(s) associated with MBS services.

Issues regarding MCCH Change Notification:
As stated in LS (R2-2104639) from RAN2, following items were discussed and agreed in RAN2 regarding MCCH change notification. Moreover, a new RNTI is defined for scheduling MCCH as agreed by RAN2. So, RAN2 is asking RAN1 regarding the design details of the RNTI and DCI design for carrying the MCCH change notification.
· 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.
· [bookmark: _Hlk70501630]It is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications. 

Regarding RNTI and DCI for MCCH change notification:
About RNTI for MCCH change notification, in LTE, both integrated RNTI (meaning share the same MCCH-RNTI) with MCCH and separated RNTI for MCCH change notification (in addition to MCCH-RNTI) are both supported. For 5G NR, currently we see both approaches are valid candidate solutions that need to be considered further. Especially, the issue of MCCH CFR and corresponding CORESET configuration need to be clarified first, we can then decide if down-select is needed or both should be supported. An example is shown in Figure-6, the change notification can be configured to be monitored in CORESET#0, whereas based on the current understanding the MCCH CFR can be either in the CORESET#0 as the change notification or in the initial BWP that may be associated with a separate/different CORESET to be monitored. The RNTI design considerations can be different in those two cases.



Figure-6: Change Notification

Proposal-10: Further discuss whether the integrated RNTI with MCCH and separated RNTI for MCCH change notification are both supported or down-selected needed.

Similarly for the DCI design of MCCH change notification, in LTE, the DCI Format 1C is used for notifying MCCH change, with details shown in below:
As specified in TS36.212, if the DCI Format 1C is used for notifying MCCH change 
- Information for MCCH change notification – 8 bits as defined in section 5.8.1.3 of [TS36.331] 
- Reserved information bits are added until the size is equal to that of format 1C used for very compact scheduling of one PDSCH code
As specified in TS36.331, the notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit bitmap. Within this bitmap, the bit at the position indicated by the field notificationIndicator is used to indicate changes for that MBSFN area: if the bit is set to "1", the corresponding MCCH will change. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used to inform the UE about a change of MCCH information upon session start or about the start of MBMS counting.
For NR, the RAN1 may need to further discuss if the DCI content fields defined in LTE for MCCH change notification is enough or other additional information field need to be included as well.

Proposal-11: RAN1 may discuss the content of DCI for MCCH change notification, i.e. bit field content, as well as whether the same DCI format as MCCH or not.

Discussion on Beam Sweeping support for RRC_IDLE / RRC_INACTIVE UEs
Association rules between SSB indexes and UE monitoring occasions
As stated in the received LS (R2-2104639) from RAN2, the MCCH transmission window, MCCH repetition period, MCCH window duration and radio frame/slot offset have been agreed in RAN2 relate to the MCCH scheduling. Furthermore, the RAN2 made below assumptions regarding the issue of association between SSB index and UE PDCCH monitoring occasions that need to be discussed and specified in RAN1:
· 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. 
· 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. 
where below is the specified SSB mapping rule for OSI within the SI window in TS 38.331:
[bookmark: _Toc60867492][bookmark: _Toc60776711]<TS 38.331>: 5.2.2.3.2	Acquisition of an SI message
For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. 
· If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. 
· If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-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 SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.
Based on our understanding as specified in TS 38.331, an example is shown in Figure-7 with 5 out-of 8 SSB beams having MBS broadcast service transmissions. With the MBS(MCCH/MTCH) window duration and MBS(MCCH/MTCH) repetition period as defined by RAN2, the actual transmitted SSBs are mapped with sequentially numbered from one in ascending order of their SSB indexes, i.e. SSB#0, SSB#1, SSB#3, SSB#4 and SSB#7 in Figure-7. And if the configured number of PDCCH MOs within the MBS window duration is larger than the actual transmitted SSBs, the SSB index mapping will repeatedly in the MBS window and continuing with the ascending SSB index number in the coming MBS window, e.g. at the 2nd MBS window duration in Figure-7, the SSB index start with SSB#4 (green-colour block) by following the last SSB#3 (blue-colour block) in the 1st MBS window duration. With this approach, it results the case that the PDCCH MO corresponding to each transmitted SSB are not evenly distributed among each MBS window duration. For example, as shown in Figure-7, with SSB#4, there is 1 PDCCH MO associated with it at the 1st and 4th MBS window duration, and there are 2 PDCCH MO associated with it at the 2nd and 3rd MBS window duration. 



Figure-7: Legacy OSI way of PDCCH MO and SSB Index Mapping
For Rel17 MBS, considering the ON/OFF scheduling of MBS services for a certain SSB beam can be more dynamic than OSI information scheduling, the mapping of SSB beams without MBS transmission can be also considered. As shown in Figure-8, the PDCCH MO associated with SSB beams without MBS transmission is also mapped within the MBS window.



Figure-8: Mapping of SSB beams without MBS transmission

Proposal-12: Considering including the SSB association mapping for SSB beams without MBS transmission.

Furthermore, to better control the number of mapped SSB beams within a MBS(MCCH/MTCH) window by network, the mapping across the MBS window can be “disabled” by network, meaning that the number of mapped SSB beams can be evenly distributed among each MBS window duration. Moreover, it is better for the network could also control and configure the number of repetition transmissions for each SSB beam within the MBS window duration. For example in Figure-9, the MBS service-2 is transmitted at SSB#3, SSB#4, SSB#5 evenly between configured MBS window duration, and in each MBS window, there are 2-repetition configured for SSB#3 and SSB#5, and there are 3-repetition configured for SSB#4.




Figure-9: Repetition within MBS Window Duration

Proposal-13: Considering the SSB index to PDCCH MO mapping across the MBS window can be “disabled” by network. Thus, the mapped number of mapped SSB beams can be evenly distributed among each MCCH window duration.
Proposal-14: Propose to allow the network to control the number of repetition transmission for each SSB beam within the MBS window duration.

MBS Interest Indication for UEs in RRC_IDLE/INACTIVE State
To support partial beam sweeping with UEs in RRC_IDLE/INACTIVE states, the gNB needs to have the knowledge of knowing at which SSB beam there are the RRC_IDLE/INACTIVE UEs, who are interest at what MBS broadcast services. Therefore, a certain means for UEs in RRC_IDLE/INACTIVE states to provide the MBS interests indication need to be discussed. For example, based on the PDCCH order indication from gNB, the UEs in RRC_IDLE/INACTIVE states may send a preamble that is associated with MBS service(s) to inform the gNB about its interests to MBS service(s).

Proposal-15: Propose to discuss the way of MBS service interest indication for UEs in RRC_IDLE/INACTIVE states.

Conclusions
In this contribution, we have discussed basic functions to support 5G/NR multicast/broadcast for RRC_IDLE/INACTIVE UEs, and we have the following observations and proposals: 

Proposal-1: Support CFR [Case-A/C/D/E], but do not support CFR [Case-B].
Proposal-2: Support the same or different CFR configuration for MCCH and MTCH.
Proposal-3: Support to define/configure more than one CFRs.
Proposal-4: If multiple CFRs are supported, it is enough to have single MCCH CFR configured, but there can be multiple MTCH CFRs configured corresponding to difference MBS service types applied.
Proposal-5: Considering defining additional new CORESET, CFR_CORESET, for CFR [Case D] and [Case E], based on UE capability.
Proposal-6: Discuss whether the group-common PDCCH that scheduling corresponding group-common PDSCH can be carried outside the configured CFR.
Proposal-7: Separated CORESET configuration could also be considered for MCCH and MTCH respectively based on CFR configuration.
Proposal-8: Legacy SS configured for legacy UEs can be configured as search space for MCCH and/or MTCH. 
Proposal-9: A new SS can be introduced for MBS UEs having different monitoring periodicity in CORESET#0 as well as other CORESET(s) associated with MBS services.
Proposal-10: Further discuss whether the integrated RNTI with MCCH and separated RNTI for MCCH change notification are both supported or down-selected needed.
Proposal-11: RAN1 may discuss the content of DCI for MCCH change notification, i.e. bit field content, as well as whether the same DCI format as MCCH or not.
Proposal-12: Considering including the SSB association mapping for SSB beams without MBS transmission.
Proposal-13: Considering the SSB index to PDCCH MO mapping across the MBS window can be “disabled” by network. Thus, the mapped number of mapped SSB beams can be evenly distributed among each MCCH window duration.
Proposal-14: Propose to allow the network to control the number of repetition transmission for each SSB beam within the MBS window duration.
Proposal-15: Propose to discuss the way of MBS service interest indication for UEs in RRC_IDLE/INACTIVE states.
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