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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK12]In this contribution, we share our view on PUCCH resources for SPS PDSCHs with NACK only feedback mode.
2. PUCCH resources for SPS PDSCHs with NACK only feedback mode
In the last RAN1 meeting, FG#33-5-1j was agreed for NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-common PDSCH for multicast, which includes a component of support of separate SPS-PUCCH-AN-List from unicast [1].
	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f



That means, sps-PUCCH-AN-ListMulticast in pucch-ConfigurationListMulticast2 should be provided for SPS group-common PDSCH for multicast with NACK-only feedback when the UE is provided moreThanOneNackOnlyMode. The PUCCH for NACK-only based HARQ-ACK feedback for only SPS group-common PDSCH for multicast should be determined from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2. However, this operation is not captured in the current specification since in the current specification, it only says that UE determines a PUCCH as described in Table 18-1 for a UE that is indicated the second HARQ-ACK reporting mode for only one G-RNTI. For the G-CS-RNTI case, no UE behavior is specified.
	A UE that is indicated the second HARQ-ACK reporting mode for only one G-RNTI can be indicated by moreThanOneNackOnlyMode to provide associated HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode or by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1.



Proposal 1: When a UE provides only HARQ-ACK information bits for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, the UE determines a PUCCH to provide the HARQ-ACK information bit from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2 should be captured in the specification of TS 38.213.
That means, when a UE provides only HARQ-ACK information bits for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, the UE determines a PUCCH to provide the HARQ-ACK information bit as described in Table 18-1 where resourceList is replaced by sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2.
In addition, note that sps-PUCCH-AN-ListMulticast can configured at most 4 PUCCH resources which can’t support the case with more than 2 HARQ-ACK information bits in a slot. Thus, whether/how to support of more than 2 TBs in a slot for only multicast SPS PDSCHs with the second HARQ-ACK reporting mode needs further consideration. One simple option is not to support the case to provide more than 2 HARQ-ACK information bits for multicast SPS PDSCHs with second HARQ-ACK reporting mode when moreThanOneNackOnlyMode is provided. Another option is if there are more than 2 TBs for multicast SPS PDSCHs with second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, UE provides the HARQ-ACK information according to the first reporting mode and determines a PUCCH resource to provide the HARQ-ACK information from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast1 or sps-PUCCH-AN-List configured in pucch-ConfigurationList. For example, UE determines the PUCCH resource to provide the HARQ-ACK information from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast1 if provided; otherwise, the UE determines the PUCCH from sps-PUCCH-AN-List configured in pucch-ConfigurationList.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 2: When a UE provides only HARQ-ACK information bits for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, 
· When the number of HARQ-ACK information bits is no more than two, the UE provides HARQ-ACK information according to the second HARQ-ACK reporting mode and determines a PUCCH to provide the HARQ-ACK information bits from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2.
· Option 1: When the number of HARQ-ACK information bits is more than two, the UE provides HARQ-ACK information according to the first HARQ-ACK reporting mode and determines a PUCCH to provide the HARQ-ACK information bits from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast1 or sps-PUCCH-AN-List configured in pucch-ConfigurationList.
· Option 2: UE does not expect to provide more than two HARQ-ACK information bits only for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode.

3. Conclusion
[bookmark: _GoBack]In this contribution, we discuss PUCCH resources for SPS PDSCHs with NACK only feedback mode, and the following proposals are made.
Proposal 1: When a UE provides only HARQ-ACK information bits for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, the UE determines a PUCCH to provide the HARQ-ACK information bit from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2 should be captured in the specification of TS 38.213.
Proposal 2: When a UE provides only HARQ-ACK information bits for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode and moreThanOneNackOnlyMode is provided, 
· When the number of HARQ-ACK information bits is no more than two, the UE provides HARQ-ACK information according to the second HARQ-ACK reporting mode and determines a PUCCH to provide the HARQ-ACK information bits from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast2.
· Option 1: When the number of HARQ-ACK information bits is more than two, the UE provides HARQ-ACK information according to the first HARQ-ACK reporting mode and determines a PUCCH to provide the HARQ-ACK information bits from sps-PUCCH-AN-ListMulticast configured in pucch-ConfigurationListMulticast1 or sps-PUCCH-AN-List configured in pucch-ConfigurationList.
· Option 2: UE does not expect to provide more than two HARQ-ACK information bits only for multicast SPS PDSCHs according to the second HARQ-ACK reporting mode.
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