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Introduction
In this contribution, we discuss other maintenance issues for MBS.
TCI state for broadcast PDCCH
RAN1 agreed the following TP in RAN1#108-e. 
	Agreement
Adopt the following TP for Clause 10.1 in TS 38.213:
· note: further clarification may be needed for the case of receiving broadcast, and MCCH-RNTI
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, athe UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------



When it comes to broadcast MCCH/MTCH, PDCCH monitoring occasions in a window for broadcast MCCH/MTCH are associated with actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1, respectively. Thus, if a UE is in connected mode, it will be beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs. 
Observation 1: It is beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs.
For simplicity, we propose that the TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
Proposal 1: The TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
TCI state for multicast PDCCH
Considering that the TCI State Indication for UE-specific PDCCH MAC CE is used for unicast PDCCH, RAN1 needs to clarify whether the existing MAC CE for unicast PDCCH can be applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
In our view, if a CORESET is shared by unicast and multicast, it seems natural that the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH is also applied to multicast PDCCH on the CORESET.
If a CORESET configured in PDCCH-Config-Multicast is dedicated to multicast, the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH may indicate the CORESET ID. Considering this possibility, RAN1 could discuss the following options for a CORESET configured in PDCCH-Config-Multicast:
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
Observation 2: RAN1 should clarify whether the existing MAC CE for unicast PDCCH can be also applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
Proposal 3: For a CORESET shared by unicast and multicast, the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH can be also applied to multicast PDCCH on the CORESET.
Proposal 4: For a CORESET configured in PDCCH-Config-Multicast, if the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH indicates the CORESET ID,
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
TCI state for multicast PDSCH
RAN1 discussed some FL’s proposals on TCI state of multicast PDSCH in RAN1#108-e as follows:
	Agreement
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The 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.”




We think that as discussed in RAN1#107bis-e, we would need to align the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, because relying on HARQ-ACK for the application time could result in misalignment of the application time among different UEs. As one simple solution to align the application time, we think that toggled NDI in multicast DCI 4_2 can be used to indicate to the UEs in the same group whether to apply the recently received UE specific activation command.
Proposal 5: For aligning the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, if the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ has been received, if the legacy condition is met, all UEs in the group apply the activation command upon receiving DCI format 4_2 indicating a toggled NDI bit.
Meanwhile, as in Alt 1, if the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config, we think that different UEs in the same group may differently interpret TCI codepoints in a same DCI format 4_2. Thus, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
For example, both UE1 and UE2 in the same group e.g. for G-RNTI#1 can be configured with the TCI states 1, 2, 3 and 4. Then, the network can activate TCI state 1 and 2 for UE1 by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE over unicast PDSCH. Meanwhile, the network can activate TCI state 2 for UE2 by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE over unicast PDSCH. 
In this case, if UE receives the DCI 4_2 of which CRC is scrambled by G-RNTI#1 and the DCI 4_2 indicates a specific codepoint mapped to both TCI state 1 for UE1 and TCI state 2 for UE2, UE1 and UE2 receive a same multicast PDSCH scheduled by the DCI 4_2 by using TCI state 1 and TCI state 2, respectively. However, if UE receives the DCI 4_2 of which CRC is scrambled by G-RNTI#1 and the DCI 4_2 indicates a specific codepoint mapped to both TCI state 2 for UE1 and TCI state 3 for UE2, UE1 receives multicast PDSCH scheduled by the DCI 4_2 by using TCI state 2, while it is not clear how UE2 receives multicast PDSCH by using TCI state 3 which is deactivated for UE2. We think that if this case happens, it seems natural that UE2 does not receive multicast PDSCH. Thus, UE2 can send NACK to multicast PDSCH regardless of whether UE2 actually receives multicast PDSCH.
Observation 3: If the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config as agreed in Alt 1, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
Proposal 6: If a specific TCI state codepoint of DCI 4_2 indicates a deactivated TCI state for a UE, the UE ignores the corresponding multicast PDSCH, and then the UE sends NACK.
TimeDurationForQCL
As specified in clause 5.1.5 of 38.214, if the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. In addition, If the PDSCH is scheduled by a DCI format having the TCI field present, and if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state.
Assuming that the above text in clause 5.1.5 of 38.214 can be also applied to GC-PDCCH/GC-PDSCH, we would need to clarify how the threshold timeDurationForQCL can be determined based on reported UE capability, because multiple UEs receiving the same GC-PDCCH/GC-PDSCH in the same group may report different UE capability for the threshold timeDurationForQCL. One simple approach seems that UEs always go for the worst threshold timeDurationForQCL for GC-PDCCH/GC-PDSCH. Alternatively, gNB could configure threshold timeDurationForQCL per G-RNTI or per CFR based on the worst reported UE capability among UEs in the same group or in the same CFR. If configured, we prefer the threshold timeDurationForQCL per G-RNTI. If not configured, the threshold could be set to the worst value in the current specification.
Proposal 7: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
· If the threshold is not configured, the worst value of the threshold in the current specification is used.
Conclusion
In this contribution, we suggest the following proposals for support of group scheduling in NR MBS:
Observation 1: It is beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs.
Proposal 1: The TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
Observation 2: RAN1 should clarify whether the existing MAC CE for unicast PDCCH can be also applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
Proposal 3: For a CORESET shared by unicast and multicast, the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH can be also applied to multicast PDCCH on the CORESET.
Proposal 4: For a CORESET configured in PDCCH-Config-Multicast, if the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH indicates the CORESET ID,
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
Proposal 5: For aligning the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, if the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ has been received, if the legacy condition is met, all UEs in the group apply the activation command upon receiving DCI format 4_2 indicating a toggled NDI bit.
Observation 3: If the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config as agreed in Alt 1, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
Proposal 6: If a specific TCI state codepoint of DCI 4_2 indicates a deactivated TCI state for a UE, the UE ignores the corresponding multicast PDSCH, and then the UE sends NACK.
Proposal 7: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
· If the threshold is not configured, the worst value of the threshold in the current specification is used.
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