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Introduction
In this contribution, we discuss maintenance issues on NR Multicast and Broadcast Services
Multiplexed NACK-only PUCCH overlapped with PUCCH/PUSCH
A resultant PUCCH resource selected for multiplexing four NACK-only based HARQ-ACK bits according to Alt4 could be overlapped with other PUCCH or PUSCH in time. In this case, it is not clear whether the multiplexed NACK-only based HARQ-ACK can be transformed to ACK/NACK based HARQ-ACK for multiplexing NACK-only based PUCCH and other PUCCH/PUSCH in a same slot, even when Alt4 is configured for multiplexing NACK-only based HARQ-ACKs. In our view, it seems natural that the multiple NACK-only based HARQ-ACKs are also transformed to ACK/NACK based HARQ-ACK for multiplexing the resultant NACK-only based PUCCH and PUSCH in a same slot. If transformation to ACK/NACK based HARQ-ACK is not supported, UE could transmit the PUSCH and drops the PUCCH.
Proposal 1: If the resultant NACK-only based PUCCH selected for multiplexing multiple NACK-only HARQ-ACK bits in Alt4 is overlapped with other PUCCH or PUSCH, the resultant NACK-only based HARQ-ACKs in Alt4 are transformed to ACK/NACK based HARQ-ACK for multiplexing the NACK-only HARQ-ACK bits in the PUSCH.
Multiplexing SR and HARQ-ACK bits for unicast and multicast
It seems not discussed yet how to multiplex positive SR, 1 HARQ-ACK bit for unicast and 1 HARQ-ACK bit for multicast for PUCCH format 0/1. Considering the existing multiplexing rules, for a same priority, we propose to multiplex a positive SR and two HARQ-ACK bits for unicast and multicast respectively as follows: 
Proposal 2: For multiplexing a positive SR and two HARQ-ACK bits for unicast and multicast respectively of a same priority,
· For PUCCH format 0 for unicast HARQ-ACK,
· Three bits are multiplexed on the PUCCH resource with PUCCH format 0 allocated for unicast HARQ-ACK according to the existing rules.
· For PUCCH format 1 for unicast HARQ-ACK and SR,
· Two HARQ-ACK bits are multiplexed on the SR PUCCH resource according to the existing rules
· For PUCCH format 1 for unicast HARQ-ACK and PUCCH format 0 for SR
· SR is dropped and Two HARQ-ACK bits are multiplexed on the PUCCH resource with PUCCH format 1 allocated for unicast HARQ-ACK according to the existing rules.

In addition, for Rel-17 intra-UE multiplexing, RAN1 agreed that for multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH or a PUSCH in R17, separate coding for the two HARQ-ACKs are supported. Considering this agreement, we propose that HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules. Afterwards, R17 intra-UE multiplexing rules can be applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
Proposal 3: For multiplexing HARQ-ACK information for unicast and multicast respectively and other UCIs of both LP and HP,
· HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules.
· Afterwards, R17 intra-UE multiplexing rules are applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
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 4: 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 conclusion, we propose to agree the following TPs and proposals:
Proposal 1: If the resultant NACK-only based PUCCH selected for multiplexing multiple NACK-only HARQ-ACK bits in Alt4 is overlapped with other PUCCH or PUSCH, the resultant NACK-only based HARQ-ACKs in Alt4 are transformed to ACK/NACK based HARQ-ACK for multiplexing the NACK-only HARQ-ACK bits in the PUSCH.
Proposal 2: For multiplexing a positive SR and two HARQ-ACK bits for unicast and multicast respectively of a same priority,
· For PUCCH format 0 for unicast HARQ-ACK,
· Three bits are multiplexed on the PUCCH resource with PUCCH format 0 allocated for unicast HARQ-ACK according to the existing rules.
· For PUCCH format 1 for unicast HARQ-ACK and SR,
· Two HARQ-ACK bits are multiplexed on the SR PUCCH resource according to the existing rules
· For PUCCH format 1 for unicast HARQ-ACK and PUCCH format 0 for SR
· SR is dropped and Two HARQ-ACK bits are multiplexed on the PUCCH resource with PUCCH format 1 allocated for unicast HARQ-ACK according to the existing rules.
Proposal 3: For multiplexing HARQ-ACK information for unicast and multicast respectively and other UCIs of both LP and HP,
· HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules.
· Afterwards, R17 intra-UE multiplexing rules are applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
Proposal 4: 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.

