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Introduction
The work item of “Support of NR Industrial Internet of Things (IoT)” was approved in the previous RAN #83 meeting [1] and there are the following agreements in the previous RAN1 meetings about DL SPS enhancements:
	Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs 


In this contribution, we will discuss some issues to be considered about the enhancements for DL SPS.
Discussion
[bookmark: _Ref16865337]HARQ-ACK feedback with short periodicities
It is concluded it is feasible to support short periodicities down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs. 
Once one SPS configuration is activated, the corresponding HARQ-ACK for each PDSCH transmission occasion should be reported. For example, if the periodicity of SPS is 1 slot, the corresponding PUCCH for this SPS HARQ-ACK feedback would also be in the periodicity of 1 slot as shown in the Figure 1(a). This would make the PUCCH much crowded and lead to the UE power consumption inefficient. One possible way to improve the power efficiency is to decide the PUCCH with HARQ-ACK feedback for a set of SPS PDSCHs. In the DCI for DL DPS activation, the timing gap between the set of SPS PDSCHs and the corresponding HARQ-ACK is indicated. This is illustrated in the Figure 1(b) where there is one PUCCH per 4 slots for SPS with periodicity of 1 slot.




[bookmark: _Ref16860461]Figure 1 PUCCH with HARQ-ACK feedback for a set of SPS PDSCHs
Proposal 1: Consider HARQ-ACK feedback for a set of SPS PDSCHs in one PUCCH.
Multiple active DL SPS configurations
Multiple DL SPS configurations have been agreed to be supported for different services. It would be inevitable HARQ-ACK information for more than one SPS is to be transmitted on the same PUCCH. Furthermore, as discussed in the 2.1, it is also possible HARQ-ACK for multiple PDSCHs from one SPS is to be transmitted on the same PUCCH. Then the order of HARQ-ACK bits for multiple SPS PDSCH within one HARQ-ACK codebook is to be considered.
Proposal 2: Consider the order of HARQ-ACK bits for multiple SPS PDSCH within a HARQ-ACK codebook.
As per [2]: 





“With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release.” 
It is observed that the HARQ-ACK for SPS release PDCCH depends on the slot where PDCCH is transmitted and the configured “dl-DataToUL-ACK”. For multiple SPS configurations, the parameters as “dl-DataToUL-ACK” could be different. On the other hand, it is assumed to handle joint activation/deactivation as the AI 7.2.6.6 for multiple SPS configurations. There is the following agreements in the previous meeting:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
Then, it is assumed to jointly release two or more DL SPS in one DCI. Since this DCI relates to multiple SPS which means different “dl-DataToUL-ACK”, how to decide the HARQ-ACK feedback time should be considered.
[bookmark: _GoBack]Proposal 3: Consider the HARQ-ACK feedback timing for the PDCCH which jointly release two or more DL SPS.
Conclusion
In this contribution, we discussed some issues to be considered about the enhancements for DL SPS. The following proposals are reached:
Proposal 1: Consider HARQ-ACK feedback for a set of SPS PDSCHs in one PUCCH.
Proposal 2: Consider the order of HARQ-ACK bits for multiple SPS PDSCH within a HARQ-ACK codebook.
Proposal 3: Consider the HARQ-ACK feedback for the PDCCH which jointly release two or more DL SPS.
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