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1 Introduction
In previous RAN1 meeting, the following agreement and conclusion for IIOT were made [1]:
	Agreements:
Confirm the following working assumption:
Working assumption:

Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell

Reusing the joint release mechanism as that defined for UL type 2 CG
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH formats 2/3/4 are applicable in addition to PUCCH formats 0/1. 
Agreements:
For cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, the PUCCH resource to be used is determined by reusing rel-15 mechanism. 
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), 

· Multiple PUCCH resources are configured common for all SPS configurations per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· Number of PUCCH resources is up to 4
· FFS details (e.g., threshold for determining PUCCH resource)
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH resource i is selected if HARQ-ACK payload size (not including CRC) is in the range of {Ni,min, …, Ni,max} bits, where the number of PUCCH resources in the selection is from 0 up to 3. 

· N0,min=1, N0,max=2

· For i≠0
· Ni,max is configured by RRC; if not configured, Ni,max is 1706.

· Ni,min is equal to Ni-1,max+1 

Note: The above mechanism is equivalent to rel-15 procedure when a single PUCCH resource is configured per PUCCH resource set.
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), the number of PRBs for the PUCCH transmission is determined by reusing rel-15 mechanism in Subclause 9.2.3 (UE procedure for reporting HARQ-ACK) of 38.213. 

· The maximum code rate per PUCCH format is reused from the parameter associated with the identified HARQ-ACK codebook for SPS PDSCH




In this tdoc, the remaining issues of DL SPS are discussed. 
2 Discussion for DL SPS
1.1 Joint SPS release 
RAN1 agreed to support joint release in a DCI for two or more SPS PDSCH configurations for a given BWP of a serving cell. The remaining issue is how to transmit HARQ-ACK of the DCI simultaneously releasing multiple DL SPS configurations. In Rel-15, a location in the semi-static codebook for HARQ-ACK information corresponding to a SPS release DCI is same as for a corresponding SPS PDSCH reception. To reuse Rel-15 mechanism as much as possible, one of multiple released DL SPS configurations by the same DCI can be chosen to locate the HARQ-ACK information for this SPS release DCI, e.g., choose SPS PDSCH reception of the released DL SPS configuration with the smallest configuration index.  
Proposal 1: For joint SPS release, a location in the semi-static codebook for HARQ-ACK information corresponding to a SPS release DCI is same as for a corresponding SPS PDSCH reception with smallest SPS configuration index. 
1.2 HARQ-ACK feedback for multiple SPS configurations 
With the appearance of multiple SPS PDSCHs from different SPS configurations, legacy HARQ-ACK feedback has to enhance to support more than one bit of HARQ-ACK feedback of SPS PDSCHs in a PUCCH resource. RAN1 agreed to introduce multiple PUCCH resources with different UCI payload range common for all SPS configurations and UE choses one of the PUCCH resources accordingly.  The remaining issue is how to order HARQ-ACK bits of multiple SPS PDSCHs to be multiplexed in a PUCCH with/without dynamic PDSCH. One simple way is to order HARQ-ACK bits of SPS PDSCHs according to time domain resource of SPS PDSCH receptions, e.g. slot and symbol index. In CA case, the HARQ-ACK bit should be ordered according to SPS PDSCH time domain resource within a serving cell and then among different serving cells. If there are also HARQ-ACK of dynamic PDSCHs in the same PUCCH, same as Rel-15, the HARQ-ACK bits of SPS PDSCHs are appended to HARQ-ACK bits of dynamic PDSCHs. It is noted that the first SPS PDSCH after activation DCI is treated as dynamic PDSCH, i.e. the HARQ-ACK of such SPS PDSCH is placed according to DAI in activation DCI together with dynamic PDSCHs rather than added after dynamic PDSCHs. 
Proposal 2: For cases of HARQ-ACK feedback for multiple SPS PDSCH configurations in one PUCCH resource, HARQ-ACK bits for SPS PDSCHs is ordered according to SPS PDSCH time domain resource within a serving cell and then among different serving cells. If there are also HARQ-ACK of dynamic PDSCHs to be transmitted in the same PUCCH resource, the HARQ-ACK of SPS PDSCHs appends to HARQ-ACK of dynamic PDSCH as Rel-15. 

1.3 HARQ-ACK timing  
In Rel-15, the UL slot to transmit HARQ-ACK of SPS PDSCH is determined by HARQ-ACK timing K1 and the end of SPS PDSCH. UE does not expect the HARQ-ACK resource falling into semi-static DL symbols, and HARQ-ACK transmission can be cancelled if gNB indicates DL or flexible symbol by SFI overlapping with HARQ-ACK resource. With at least 10ms periodicity, gNB would easily avoid conflicted resource allocation by implementation. However, with SPS PDSCH periodicity down to 1 slot, it would be quite difficult to coordinate UL/DL directions with SPS PDSCH and HARQ-ACK resource of SPS PDSCH, especially for TDD system. 
To avoid the case of valid SPS PDSCH resource while invalid HARQ-ACK resource caused by semi-static UL/DL configuration or SFI, it is desirable to support postponed HARQ-ACK transmission. More specifically, if the HARQ-ACK resource determined by K1 conflicts with DL or dynamic flexible symbols, the HARQ-ACK transmission is postponed to the next available UL slot/sub-slot with same PUCCH resource. 
Proposal 3: HARQ-ACK resource for SPS PDSCH in slot/sub-slot n can be postponed to the first available valid UL slot/sub-slot after slot/sub-slot n+K1. 

Another FFS aspect is whether to omit transmission of HARQ-ACK information, e.g., for the case the latency requirement cannot be met. This is intended to be a minor optimization as the network operation can always choose to ignore a HARQ-ACK reception as discussed in [2]. 
Observation: There is no need to configure a UE, or for a UE to dynamically determine, to not provide HARQ-ACK information. 
3 Conclusions
This contribution discussed remaining issues for IIoT related RAN1 issues. Following observations and proposals are summarized. 
Observation: There is no need to configure a UE, or for a UE to dynamically determine, to not provide HARQ-ACK information.
Proposal 1: For joint SPS release, a location in the semi-static codebook for HARQ-ACK information corresponding to a SPS release DCI is same as for a corresponding SPS PDSCH reception with smallest SPS configuration index. 
Proposal 2: For cases of HARQ-ACK feedback for multiple SPS PDSCH configurations in one PUCCH resource, HARQ-ACK bits for SPS PDSCHs is ordered according to SPS PDSCH time domain resource within a serving cell and then among different serving cells. If there are also HARQ-ACK of dynamic PDSCHs to be transmitted in the same PUCCH resource, the HARQ-ACK of SPS PDSCHs appends to HARQ-ACK of dynamic PDSCH as Rel-15. 

Proposal 3: HARQ-ACK resource for SPS PDSCH in slot/sub-slot n can be postponed to the first available valid UL slot/sub-slot after slot/sub-slot n+K1. 
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