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1	Introduction 
In this document, remaining issues on mechanisms to improve reliability for RRC_CONNECTED UEs are addressed. Corresponding text proposals are provided also.
2        Overlapping resolving for NACK-only feedback mode
For NACK-only feedback mode, when a number of HARQ-ACK information bits is 2, 3, or 4, the UE can be configured to select one from a set of PUCCH resources for a PUCCH transmission based on the values of HARQ-ACK information bits. It is still open how to resolve overlapping among PUCCH resources in the set of PUCCH resources and other PUCCHs or PUSCHs. At RAN1#109-e, an agreement was achieved as below with different solutions listed for down-selection at this meeting:
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:
· 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:
· 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.
Among the four options, Opt 1 is slightly preferred compared to Opt 2 or Opt 3 because Opt 1 can effectively address the ambiguity issue while not much increase the probability of unnecessary multiplexing. Opt 2 or Opt 3 is also acceptable by us for simplicity if it is majority view. We do not prefer Opt 4 as it is too restrictive for PUCCH resource configuration. 
Proposal 1: Opt 1 is supported, i.e., the nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set. 
The following text changes could be considered.
************************************* Start of TP for TS 38.213 **************************************
< Unchanged parts are omitted >
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE is indicated by moreThanOneNackOnly-Mode to provide the HARQ-ACK information bits by selecting a resource from a set of resources for the PUCCH transmission based on the values of the HARQ-ACK information bits and the UE would transmit a first PUCCH with a selected resource in the set of resources and there exists a resource in the set of resources overlaps with a second PUCCH or a PUSCH, the UE considers the first PUCCH overlaps with the second PUCCH or the PUSCH. For resolving an overlapping among the set of PUCCH resources and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit a PUCCH in one of the PUCCH resources when all values of the HARQ-ACK information are 'ACK'.
< Unchanged parts are omitted >
*************************************** End of TP for TS 38.213  *************************************
3      HARQ-ACK bits determination for Type-3 HARQ-ACK codebook with NACK-only feedback mode
For a type-3 HARQ-ACK codebook, if NDI values are not included, a UE determines the value of a HARQ-ACK information bit according to whether HARQ-ACK information for a PDSCH reception of corresponding HARQ process number has been reported or not. For NACK-only reporting mode, it is unclear whether HARQ-ACK information corresponding to a PDSCH reception should be considered reported or not reported if the PUCCH was not transmitted due to only ACK values were generated. In order to avoid misalignment between UE and gNB, it is reasonable for the UE to consider in this case that the HARQ-ACK information for the PDSCH reception has been reported and the corresponding HARQ-ACK bits in the type-3 HARQ-ACK codebook is set to the default value of NACK. 
Proposal 2: A UE considers the HARQ-ACK information for a PDSCH reception has been reported if a ‘ACK’ value for the PDSCH reception has generated for a PUCCH using NACK-only reporting mode.
Correspondingly, the following text proposal can be considered.
************************************* Start of TP for TS 38.213***************************************
< Unchanged parts are omitted >
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< Unchanged parts are omitted >
For generating a Type-3 HARQ-ACK codebook with , the UE considers the HARQ-ACK information corresponding to a PDSCH reception has been reported if a PUCCH generated by HARQ-ACK information bits including the one for the PDSCH reception was not transmitted according to the second HARQ-ACK reporting mode.  
< Unchanged parts are omitted >
*************************************** End of TP for TS 38.213  *************************************

4        Conclusions
In this contribution, the remaining issues on mechanisms to improve reliability for RRC_CONNECTED UEs for Rel-17 NR Multicast and Broadcast Services are discussed. The following proposals are drawn:
Proposal 1: Opt 1 is supported, i.e., the nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set. 
Proposal 2: A UE considers the HARQ-ACK information for a PDSCH reception has been reported if a ‘ACK’ value for the PDSCH reception has generated for a PUCCH using NACK-only reporting mode.
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