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Introduction
Regarding UE receiving broadcast in RRC_IDLE/ RRC_INACTIVE states, the following agreements were achieved in RAN1#106bis-e meeting [1] as follows:
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MTCH.
Agreement:
The PDCCH/PDSCH parameters for broadcast reception with GC-PDCCH/PDSCH, which are not configured, use as default the value of the PDCCH/PDSCH parameters for the configuration of the Rel-15/Rel-16 initial BWP for RRC_IDLE/RRC_INACTIVE UEs.
Agreement:
For initializing scrambling sequence generator for GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
· 
[bookmark: _Hlk85129373]Agreement:
For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.
Agreement:
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission.
Agreement:
For initializing sequence generator for DMRS of GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
Agreement:
For initializing sequence generator for DMRS of GC-PDSCH for MCCH/MTCH for broadcast,
· equals the higher-layer parameters scramblingID0 if it is configured in the DMRS-DownlinkConfig IE in a CFR used for GC-PDSCH for MCCH/MTCH;  otherwise.

[bookmark: _Hlk85582192]Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, MTCH scheduling is associated with a window defined by the MTCH monitoring periodicity and the starting of the periodicity
· FFS: the window is associated to one or multiple or all G-RNTI.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, at least support that within the MTCH scheduling window, the association between the PDCCH monitoring occasions and SSB is defined as:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling 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 MTCH transmission window/N). 
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.



This contribution continues discussing the details of MCCH/MTCH configurations and scheduling for RRC_IDLE/ RRC_INACTIVE states UEs. 
TRS as QCL source
TRS as QCL source can be beneficial for channel estimation in SFN manner where SSB per cell is not workable properly. Depending on the expected SFN operation performance and the SFN area to be implemented, form network perspective, either SSB or TRS is configured as QCL source for broadcast transmission. Hence, the presence of TRS will be optional as agreed in RAN#93-e [2]. 
The UE assumes that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA' for Doppler shift, Doppler spread, average delay and delay spread. For intra-DU SFN operation, the delay spread of multiple SFN cells may be quite different, so SSB cannot be associated with for the delay spread. 
As agreed in Rel-17 UE Power Saving Enhancements WI, for a RS resource configured for TRS/CSI-RS occasion(s) for idle/inactive UEs, a quasi co-location type can be determined as ‘typeC’ with an SS/PBCH block and, when applicable, ‘typeD’ with the same SS/PBCH block and the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63. The broadcast deployment will dominate in low frequency range, e.g., 600MHz/700MHz, there is no beam selection problems in FR2. Hence, the UE can obtain cell timing and Doppler shift with “typeC” QCLed with SSB. Owing to the delay spread is not associated with SSB, the UE can have a more precise channel estimation for intra-DU SFN cells from period TRS.
[bookmark: _Hlk86998364]In Rel-17 UE Power Saving Enhancements WI, configuration for TRS occasion(s) for idle/inactive UEs is based on periodic TRS only. For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a high layer parameter consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. On top of it, the additional specification impact for configuring TRS for broadcast is including such configurations into SIBx/MCCH for MTCH. 
Proposal 1: Periodic TRS can be configured as QCL source for MTCH transmission especially for RRC_IDLE/INACTIVE UE. The configuration is included in SIBx/MCCH. 
CORESET
As is agreed in RAN1#105 meeting, for Rel-17 broadcast reception, RRC_IDLE/RRC_INACTIVE UEs do not exceed the maximum number of CORESETs mandatorily (in the minimum capability) supported for Rel-15/Rel-16 UEs, i.e., 2 CORESETs. However, if RRC_IDLE/RRC_INACTIVE UE is configured with a CFR larger than CORESET#0 to receive GC-PDCCH/PDSCH carrying MCCH or MTCH, the CORESET larger than CORESET#0 can also be naturally configured to offload from bandwidth of CORESET#0. From UE perspective, the maximum number of CORESETs supported for Rel-15/Rel-16 UEs, i.e., 2 CORESETs, is still kept. Depending on whether the CFR is configured with the same size as the bandwidth of CORESET#0 or the same size as SIB1 configured initial BWP, the other CORESET can be smaller or larger than CORESET#0. 
Proposal 2: When the CFR for MCCH/MTCH is configured with the same size as SIB1 configured initial BWP, in addition to CORESET#0, the other CORESET larger than CORESET#0 can be configured. 
Separate configurations for MCCH and MTCH
For receiving broadcast, MCCH and MTCH may have different requirements, which result in necessary separate discussions. For example, the CFR, CORESET, SS for MCCH and MTCH can be different and the configuration for MTCH can come from MCCH.
MTCH may require larger frequency resources than MCCH, so the CFR for MTCH can be configured in MCCH. 
When CFR for at least MTCH can be configured with the same size as SIB1 configured initial BWP, the CORESET for MTCH scheduling can be configured to be larger than the bandwidth of CORESET#0. Hence, the CORESET for MTCH scheduling can be configured in MCCH which could be part of configuration of CFR but can be up to RAN2 for signaling design. 
Search space for MTCH may have different monitoring periodicity, so the search space for MTCH can be configured in MCCH. 
Proposal 3: The CFR, CORESET, and search space for MCCH and MTCH can be configured separately. 
MCCH change notification
Last meeting achieved a working assumption as follows:
Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

As discussed in the last meeting, both alternatives can work. Since no fundamental problems have been discovered for Alt2 which was agreed as working assumption, this working assumption should be confirmed.
Proposal 4: Confirm the working assumption that Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes. 
DCI format design
It has been agreed that the FDRA field, TDRA field, Modulation and coding scheme, Redundancy version are included in the DCI format for GC-PDCCH which scheduling a GC-PDSCH carry MCCH/MTCH. Besides, the field for MCCH change notification has been reflected in the CR of TR38.212. Some fields are still be FFS, including HARQ process number, New data indicator, VRB-to-PRB mapping, TB scaling field, and TRS related fields.
DCI format 1_0 scrambled by G-RNTI can be used for multicast scheduling and broadcast scheduling. However, the fields needed for multicast are not useful for broadcast, e.g., HARQ process number, New data indicator. VRB-to-PRB mapping can increase the frequency diversity gain for resource allocation type1, so that it can be included in the DCI format. TB scaling field is used for increasing robustness for the transmission of paging message or random access response, which does not seem useful for MTCH. 
Proposal 5: For DCI format 1_0 scrambled by MCCH-RNTI/G-RNTI for MCCH/MTCH, at least the following field can be included in addition to those fields have been agreed: 
· VRB-to-PRB mapping
PDSCH configurations
As for the PDSCH configurations of MCCH and MTCH, some of them can be different. Similar to SIB, the GC-PDSCH carrying MCCH could fixed as QPSK and MCS Table 5.1.3.1-1 in TS38.214, and one layer is sufficient. While for GC-PDSCH carrying MTCH which may be with high data rate, the MCS for MTCH should be flexible, i.e., qam256 or qam64LowSE can be configured by high layer. In addition, due to only DCI format 1_0 was agreed for GC-PDCCH of MCCH and MTCH, there is no Antenna port(s) information can be configured. In order to minimize specification impact, GC-PDSCH carrying MTCH can also use one layer.
Proposal 6: GC-PDSCH carrying MCCH can be fixed as QPSK and single layer. 
Proposal 7: GC-PDSCH carrying MTCH can be fixed as single layer and mcs-Table can be configured as qam256 or qam64LowSE by high layer. 
Remaining issues for beam sweeping of MTCH
It is agreed in last meeting that for RRC_IDLE/RRC_INACTIVE UEs with broadcast reception, MTCH scheduling is associated with a window defined by the MTCH monitoring periodicity and the starting of the periodicity, and the association between the PDCCH monitoring occasions and SSB within the MTCH scheduling window is defined. In addition, an offset should be defined to determine the starting of the window, and it should not be replaced by the parameters defined for DRX because of the offset for beam sweeping window should be independent from DRX configurations. 
Besides, the MTCH window is associated to one or multiple or all G-RNTI is still FFS. It was agreed in last meeting that both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MTCH. In our opinion, since the SSB is associated with the PDCCH monitoring occasions in search space, and the GC-PDCCHs scrambled by different G-RNTI may use different search spaces, the window should be associated to one G-RNTI.
The MTCH transmission window can be defined as , the offset of MTCH to the starting of the window is given by . Accordingly, the PDCCH monitoring occasion(s) in slot  in the frame  is given by , where  is the number of slots in a radio frame. 
Proposal 8: The MTCH transmission window is associated to one G-RNTI.
Proposal 9: An offset to the starting of the MTCH transmission window should be defined, e.g., :
· the PDCCH monitoring occasion(s) in slot  in the frame  is given by , where  is the number of slots in a radio frame.
Slot-level repetition
[bookmark: OLE_LINK63]It was agreed in the last meeting to support slot-level repetition for MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE states. However, based on the discussion, it is unclear such configuration should be semi-static as aggregation as supported in Rel-15 or it is part of TDRA set configuration and can be dynamically changed by TDRA indication in DCI as supported in Rel-16. It is an open issue that can be discussed. Considering it is for broadcast scheduling and DCI format 1_0 with G-RNTI is the only format agreed to be supported, configured as slot aggregation for broadcast seems sufficient.
Proposal 10: Slot-level repetition is configured per G-RNTI as slot aggregation for broadcast.
Conclusions
This contribution discusses the details for UE receiving broadcast especially in RRC_IDLE/ RRC_INACTIVE states. The following proposals are as follows:
Proposal 1: Periodic TRS can be configured as QCL source for MTCH transmission especially for RRC_IDLE/INACTIVE UE. The configuration is included in SIBx/MCCH. 
Proposal 2: When the CFR for MCCH/MTCH is configured with the same size as SIB1 configured initial BWP, in addition to CORESET#0, the other CORESET larger than CORESET#0 can be configured. 
Proposal 3: The CFR, CORESET, and search space for MCCH and MTCH can be configured separately. 
Proposal 4: Confirm the working assumption that Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes. 
Proposal 5: For DCI format 1_0 scrambled by MCCH-RNTI/G-RNTI for MCCH/MTCH, at least the following field can be included in addition to those fields have been agreed: 
· VRB-to-PRB mapping
Proposal 6: GC-PDSCH carrying MCCH can be fixed as QPSK and single layer. 
Proposal 7: GC-PDSCH carrying MTCH can be fixed as single layer and mcs-Table can be configured as qam256 or qam64LowSE by high layer. 
Proposal 8: The MTCH transmission window is associated to one G-RNTI.
Proposal 9: An offset to the starting of the MTCH transmission window should be defined, e.g., :
· the PDCCH monitoring occasion(s) in slot  in the frame  is given by , where  is the number of slots in a radio frame.
Proposal 10: Slot-level repetition is configured per G-RNTI as slot aggregation for broadcast.
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