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Introduction
In this paper, we will present our opinions on some remaining issues on MBS group scheduling for RRC_CONNECTED UEs.

Discussion
[bookmark: _GoBack][bookmark: OLE_LINK1]In Rel-15/16, if a UE is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells, which corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index, and the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions.
In current 38.213 spec [1], CSS type-3 is for multicast scheduling, and DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI format 4_1 and 4_2. If following Rel-15/16 QCL-typeD property selection rule, it means that MBS can always prioritize unicast. It is not consistent with the principle we have kept that MBS can be the same or even lower priority than unicast. For example, we have already agreed that for PDCCH overbooking, the monitoring priority of Type-3 CSS for multicast DCI format is determined based on the search space set indexes of the Type-3 CSS set for MBS and USS sets. The same principle should be applied for QCL-typeD property selection rule. Thus, we have the following proposal:
Proposal 1: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, the monitoring priority of CORESET assocaited with Type-3 CSS for DCI format 4-1 and 4-2 is determined based on the search space set indexes of the Type-3 CSS set for DCI format 4-1 and 4-2  and USS sets for a serving cell.
According to current 38.214 spec [2], UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability. 
Considering the maximum number of configured TCI state per CC would affect UE’s complexity, e.g., memory size, following the principle of minimizing UE complexity when introducing MBS which is explicitly expressed by WID, in our mind, the maximum number of configured TCI states per cell, currently supported for unicast, should be kept unchanged for UE to additionally support multicast reception. How to allocate configured TCI state between unicast and multicast is up to gNB.
Regarding the number of active TCI state per BWP when supporting group-common PDSCH which would affect UE’s tracking capability, we also think the total number of active TCI state across unicast and multicast should not be beyond the legacy UE’s capability, to keep the UE complexity not increased.
Based on the above, we suggest to have the following conclusions:
Conclusion 1:
The maximum number of configured TCI states per cell, currently supported for unicast, is kept unchanged for UE to additionally support multicast reception.
· How to allocate configured TCI state between unicast and multicast is up to gNB.

Conclusion 2:
The maximum number of active TCI states per BWP, currently supported for unicast, is kept unchanged for UE to additionally support multicast reception.
· How to allocate active TCI state between unicast and multicast is up to gNB.

In Rel-15, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', the UE may assume that the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. 
The threshold timeDurationForQCL is directly based on the UE capability. In a MBS group, the value of timeDurationForQCL of each UE can be same and/or different. For the same offset between group-common PDCCH and scheduled group-common PDSCH, each member UE may have different judgement result. In order to simplify gNB’s scheduling complexity, the same judgement among UEs should be strived. In order to achieve the same judgement among UEs, one way is that gNB always ensure the offset is larger than the maximum threshold among UEs, or smaller than the maximum threshold among UEs; the another way is to introduce one common threshold configured by gNB. So all UEs would interpret the indicated TCI state by group-common DCI to achieve its TCI state for PDSCH, or take the TCI state of scheduling group-common PDCCH as the TCI state for PDSCH. Both can work. But the former largely restricts the gNB’s scheduling flexibility. The latter is preferred.
Proposal 2: Support to introduce one common threshold timeDurationForQCL-mbs for each G-RNTI.

Conclusion 
In this contribution, we provide our opinions on MBS group scheduling for RRC_CONNECTED UEs:
Conclusion 1:
The maximum number of configured TCI states per cell, currently supported for unicast, is kept unchanged for UE to additionally support multicast reception.
· How to allocate configured TCI state between unicast and multicast is up to gNB.

Conclusion 2:
The maximum number of active TCI states per BWP, currently supported for unicast, is kept unchanged for UE to additionally support multicast reception.
· How to allocate active TCI state between unicast and multicast is up to gNB.

Proposal 1: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, the monitoring priority of CORESET assocaited with Type-3 CSS for DCI format 4-1 and 4-2 is determined based on the search space set indexes of the Type-3 CSS set for DCI format 4-1 and 4-2  and USS sets for a serving cell.
Proposal 2: Support to introduce one common threshold timeDurationForQCL-mbs for each G-RNTI.
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