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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#88e[1], a new WI MBS was agreed with the following objective for broadcast/multicast services (MBS) for UEs in RRC_CONNECTED state:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· 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 this contribution, we provide our analysis and views on detailed design for MBS reception for RRC_IDLE/RRC_INACTIVE UEs. 
Discussion
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]DCI format for MCCH and MTCH channels
	RAN1#105e:
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, DCI format 1_0 is used as baseline for GC-PDCCH of MCCH and MTCH.
· FFS details of FDRA.

RAN1#106e:
Agreement:
The DCI format for GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH at least includes the following fields for broadcast reception with UEs in RRC_IDLE/INACTIVE state: 
· FDRA field
· TDRA field
· Modulation and coding scheme 
· Redundancy version
· FFS: 
· MCCH change notification (if supported and only for MCCH), 
· RB numbering starts from the lowest RB of the CFR and support of resource allocation with granularity of single or multiple RBs.
· HARQ process number and New data indicator
· VRB-to-PRB mapping
· other fields if needed.




Regarding the remaining issue of determining the bit widths of FDRA field, if a specific CFR has been configured for group-common PDCCH/PDSCH, the FDRA field should be based on the bandwidth of the CFR. On the contrary, the FDRA field should be determined by the bandwidth of the CORESET0 or the SIB1 configured initial BWP.
Proposal 1: If a specific CFR has been configured for group-common PDCCH/PDSCH, the FDRA field should be based on the size of the CFR, otherwise, the FDRA field should be determined by the size of the CORESET0 or the SIB1 configured initial BWP.

MBS Common Frequency Resource
In previous RAN1 meeting, the following agreements about CFR for RRC_IDLE/RRC_INACTIVE UEs have been achieved [2][3]:
	RAN1#105e
Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use a configured/defined CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case A), to receive GC-PDCCH/PDSCH carrying MCCH.
Note: GC-PDCCH/PDSCH transmission within a narrower portion of the Initial BWP (where the initial BWP has the same frequency resources as CORESET0) is possible by implementation via appropriate scheduling.
RAN1#106e
Conclusion:
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs, there is no specification support in Rel-17 of different CSS types for GC-PDCCH scheduling MCCH and MTCH.


After extensive discussions and compromise, the following conclusion is achieved in RAN Plenary#93e [4].
	Conclusion:
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.


Regarding Case E, firstly, we have not seen the specfic use cases, which must be delivered in idle sate, and are high data volume. In NR Rel-15/Rel-16, only small data, or even no traffice data is allowed to be transmitted in idle state. High traffic volume is always transmitted in connected state. One reason is that it is higher efficiency and reliablity in connected state. The necesarity of introducing CFR with large bandwidth.e g., case E in idle state, is not clear to us.
Secondly, in NR Rel-15/Rel-16 for idle state, the typical commercial UEs only camp into the bandwidth of CORESET#0, to achieve much power saving. So if supporting case E when in idle state, the RF and baseband processing capability shall be improved, and much more power of UE would be spent. It may be harmful for NR MBS commercialization, if there is no clear requirement to do so.
Proposal 2: For CFR configuration for RRC_IDLE/RRC_INACTIVE UEs, Case E is not supported.
MCCH Change Notification Indication
	RAN1#105e:
Agreement:
[bookmark: OLE_LINK4]For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.

RAN1#106e:
Agreement:
Study and reach an agreement by RAN1#106b-e on whether Alt1 and Alt2 for MCCH change notification indication can accommodate at least 2 bits for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session (including session stop).


Since only one MCCH is supported to carry all MBS session configuration information in Rel-17, we prefer the MCCH change notification can include the status change information for each MSB session. The reason lies in that in light of the MCCH change notification information, if UEs find there is no start and/or change of its specific interested MBS sessions, UE could not monitor the MCCH in next modification period. More power can be saved.
Proposal 3: Support MCCH change notification indication includes the status of each MBS session.
Regarding how to indicate the MCCH change, in our understanding both Alt 1 and Alt2 can be considered. Dedicated RNTI can be used to demonstrate the DCI to indicate MCCH change notification. The specific change information can be included into DCI. Given that there is no scheduling for the DCI to indicate MCCH change, it is obvious that more than 2 bits can be accommodated in the DCI.
Proposal 4: For MCCH change notification indication, the combination of Alt1 and Alt 2 can be considered.
Proposal 5: More than 2 bits can be accommodated in the MCCH change notification indication

Search Space
[bookmark: OLE_LINK9]In RAN1#103e, we have agreed that the CCE indexes are common for different UEs in the same MBS group. In addition, in RAN1#104e meeting, CSS has been supported for idle state.  In current specification, CSS Type3 when applied for scheduling is only applicable for primary cell.  For some MBS services, e.g., video streaming, for the sake of load balance, they could be carried on Scell. Thus, in our opinion, one new CSS type, e.g., Type4 could be defined for Rel-17 MBS, which could be used for both Pcell and Scell. 
[bookmark: _GoBack]Proposal 6: A new CSS type can be introduced for RRC_IDLE/RRC_INACTIVE UEs with group-common PDCCH receiving. 
[bookmark: _Ref129681832]
Conclusion
In this paper, we provide our opinions on basic functions for Broadcast for RRC idle/inactive UEs with the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: If a specific CFR has been configured for group-common PDCCH/PDSCH, the FDRA field should be based on the size of the CFR, otherwise, the FDRA field should be determined by the size of the CORESET0 or the SIB1 configured initial BWP.
Proposal 2: For CFR configuration for RRC_IDLE/RRC_INACTIVE UEs, Case E is not supported.
Proposal 3: Support MCCH change notification indication includes the status of each MBS session.
Proposal 4: For MCCH change notification indication, the combination of Alt1 and Alt 2 can be considered.
Proposal 5: More than 2 bits can be accommodated in the MCCH change notification indication
Proposal 6: A new CSS type can be introduced for RRC_IDLE/RRC_INACTIVE UEs with group-common PDCCH receiving. 
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