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Introduction
This contribution discusses remaining issues for SPS PDSCH. 

Discussion
1 
2 
In Rel-15, there is only one SPS PDSCH configuration per PUCCH group. There can be HARQ-ACK of up to one SPS PDSCH in a PUCCH. HARQ-ACK of more than one SPS PDSCHs is not considered for UCI multiplexing. In Rel-16, there can be up to 8 activated SPS PDSCH configurations per carrier and there can be activated SPS PDSCH configurations on multiple carriers. In current spec, multiplexing of CSI and HARQ-ACK of SPS PDSCHs does not include HARQ-ACK of more than one SPS PDSCH.
For multiplexing of CSI and HARQ-ACK of more than one SPS PDSCH, the result PUCCH resource can be either a SPS HARQ-ACK PUCCH resource or a CSI PUCCH resource. To follow Rel-15 principle, it is natural to use the CSI PUCCH resource, however, gNB need to ensure the reliability of HARQ-ACK of SPS PDSCHs, as a result, the CSI PUCCH resource may be overbooked.
Proposal 1: The CSI PUCCH resource is used for multiplexing of CSI and HARQ-ACK of more than one SPS PDSCH. Adopt the following TP.
	TS 38.213 
[bookmark: _Ref500185963][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc26719419][bookmark: _Toc29894854][bookmark: _Toc29899153][bookmark: _Toc29899571][bookmark: _Toc29917308][bookmark: _Toc36498182][bookmark: _Toc45699209][bookmark: _Toc60601326]9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception(s) without a corresponding PDCCH(s)
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
[bookmark: _Hlk534904159]-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…



[bookmark: _GoBack]Another issue for multiplexing of CSI and HARQ-ACK of SPS PDSCHs is the configuration of the 2 PUCCH resources in CSI-PUCCH-ResourceList. Figure 1 gives an example to illustrate this issue. CSI PUCCH #0 and CSI PUCCH #1 are configured in CSI-PUCCH-ResourceList and they are configured in sub-slot 0 and sub-slot 1, respectively. CSI PUCCH #0 is used to transmit CSI and it overlaps with HARQ-ACK PUCCH #0. CSI and HARQ-ACK should be multiplexed on a CSI PUCCH resource, in this case, if CSI PUCCH #0 cannot ensure the reliability of UCI, CSI PUCCH #1 will be used as the result PUCCH. In this case, HARQ-ACK in different sub-slot will be multiplexed on a same PUCCH. This case is not specified regarding HARQ-ACK codebook generation. Further, there might be latency issue for the HARQ-ACK in sub-slot 0 if it is multiplexed on CSI PUCCH #1. To avoid this situation, the PUCCH resources in CSI-PUCCH-ResourceList should be configured within a same sub-slot.

[image: ]
Figure 1
Proposal 2: The PUCCH resources in CSI-PUCCH-ResourceList should be configured within a same sub-slot. Adopt the following TP.
	TS 38.213 
9 UE procedure for reporting control information
…
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config, if the UE is provided by multi-CSI-PUCCH-ResourceList, PUCCH resources in multi-CSI-PUCCH-ResourceList should be configured within the same subslotLengthForPUCCH symbols.
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
…



Conclusions
This contribution discussed about remaining issues for SPS PDSCH. Following is the summary of this contribution. 
Proposal 1: The CSI PUCCH resource is used for multiplexing of CSI and HARQ-ACK of more than one SPS PDSCH. Adopt the following TP.
	TS 38.213 
9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception(s) without a corresponding PDCCH(s)
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…



Proposal 2: The PUCCH resources in CSI-PUCCH-ResourceList should be configured within a same sub-slot. Adopt the following TP.
	TS 38.213 
9 UE procedure for reporting control information
…
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config, if the UE is provided by multi-CSI-PUCCH-ResourceList, PUCCH resources in multi-CSI-PUCCH-ResourceList should be within the same subslotLengthForPUCCH symbols.
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
…
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