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1 Introduction

Following agreement has been made on NR multicast and broadcast services in RAN1#109-e meeting [1].
Agreement

When the nominal NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission. Down-select from the following options for the nominal NACK-only PUCCH:
· For other cases, FFS between the 3 alternatives below:

· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.

· Opt2: The nominal NACK-only PUCCH starts from the earliest starting symbol of PUCCHs in the NACK-only PUCCH resource set, and ends at the latest ending symbol of PUCCHs in the set.

· Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.

· Opt4: All PUCCHs have the same starting symbol and the same time duration

· Other options are not precluded, e.g. based on PRI, or based on the number of TBs that will be transmitted in the PUCCH slot

· Note1: The terminology of the “nominal NACK-only PUCCH” is used for facilitate describing the issue. Up to editor for the specification impact.

· Note2: The following factors can be considered for down-selection:

o Up to 12 initial cyclic shifts can be configured to PF0. Up to 12 initial cyclic shifts and up to 7 time domain OCC can be configured to PF1.

o Up to 32 PUCCHs resources in the resource set are configured for NACK-only.

o The PUCCH configuration for unicast will be used when the PUCCH is not configured for NACK-only.

In this contribution, we discuss on remaining issues on NR multicast and broadcast services.
2 Remaining issues on NR multicast and broadcast services
In the last RAN1 meeting, an agreement has been made on when the nominal NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission. The agreement was that the NACK-only HARQACK is transformed into ACK/NACK based HARQ-ACK and multiplexed with other PUCCH/PUSCH transmission. The remaining issue is how to consist the nominal NACK-only PUCCH and four alternatives have been discussed in the last meeting. In this meeting, a decision on the issue should be made considering the progress of the WI. The “Opt2: The nominal NACK-only PUCCH starts from the earliest starting symbol of PUCCHs in the NACK-only PUCCH resource set, and ends at the latest ending symbol of PUCCHs in the set.” and “Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.” need to consist PUCCH which was not in the PUCCH resource set. This is a new behaviour and it requires lots of specification impacts. Considering the progress of the WI, these options are not preferred. “Opt4: All PUCCHs have the same starting symbol and the same time duration” is the simplest working solution with some restrictions but with the minimum specification impact. On the other hand, “Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.” also can be considered because it does not break the existing UE’s behaviour and relatively simple solution compare to Opt2 and Opt3.
Proposal1: For nominal NACK-only PUCCH when the nominal NACK-only PUCCH overlaps with

other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed

with other PUCCH/PUSCH transmission, Opt4: All PUCCHs have the same starting symbol and the

same time duration or Opt1: The nominal NACK-only PUCCH consists of all the symbols from

PUCCHs of the NACK-only PUCCH resource set is supported.
3 Conclusion
In this contribution, we discussed on remaining issues on NR multicast and broadcast services and provide following proposal.
Proposal1: For nominal NACK-only PUCCH when the nominal NACK-only PUCCH overlaps with

other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed

with other PUCCH/PUSCH transmission, Opt4: All PUCCHs have the same starting symbol and the

same time duration or Opt1: The nominal NACK-only PUCCH consists of all the symbols from

PUCCHs of the NACK-only PUCCH resource set is supported.
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