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1 Introduction

In this contribution, we discuss some remaining issues on DL SPS enhancement for URLLC
2 Discussion
2.1 Remaining issues on SPS PDSCH collision 
In last R1#100 e-meeting, the following agreement was made on SPS PDSCH collision. 

Agreements:

For a UE not indicating a capability to receive more than one unicast PDSCH per slot, in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or SPS PDSCH release, a UE is not required to receive SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in a slot (regardless of whether SPS PDSCHs are overlapped or not).

· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in the slot
A remaining case for SPS PDSCH collision is when UE is indicated a capability to receive more than one (denote the number as n) unicast PDSCH per slot, and in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or SPS PDSCH release. A straightforward thinking is that at most n SPS PDSCHs can be received in a slot to maximize a UE’s capability, and then the related question is how to determine the corresponding at most n SPS PDSCHs.
To go along with the last meeting agreement, the SPS PDSCH with the lowest SPS configuration index within the slot can be identified as a first of the n SPS PDSCHs, a second SPS PDSCHs should be the one not overlapping with the first one and with the lowest SPS configuration index among the remaining SPS PDSCHs. This process can be repeated until the identified number of SPS PDSCHs is n, or all the SPS PDSCHs have already been checked. 
Proposal 1: When UE is indicated a capability to receive n unicast PDSCH per slot, and in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or SPS PDSCH release, the SPS PDSCH with the lowest SPS configuration index within the slot can be identified as a first of the n SPS PDSCHs, a second SPS PDSCHs should be the one not overlapping with the first one and with the lowest SPS configuration index among the remaining SPS PDSCHs. This process can be repeated until the identified number of SPS PDSCHs is n, or all the SPS PDSCHs have been checked
2.2 SPS PDSCH release for UEs with single PDSCH decoding per slot capability
The issue of HARQ-ACK for SPS PDSCH reception and SPS PDSCH release for a UE only with the capability to decode a single PDSCH per slot has been discussed a little in last meeting without achieving any agreements. From our point of view, Type 1 HARQ-ACK codebook will get impacted if the HARQ-ACK feedbacks of a SPS PDSCH release and a SPS PDSCH are in the same slot/subslot, since the current Type 1 HARQ-ACK codebook only provide one HARQ-ACK information for each slot/subslot if a UE is indicated a single PDSCH decoding per slot capability.
However, this issue can be avoided by gNB implementation easily, for example, if a SPS release DCI and a SPS PDSCH are in the same slot, then gNB should indicate a different k1 value from that indicated in the activation DCI of the SPS PDSCH.  And gNB should also guarantee that a SPS release and a SPS PDSCH from different slots would not be indicated k1 values that lead their HARQ-ACK feedbacks fall into the same slot.
Proposal 2: The issue of HARQ-ACK for SPS PDSCH reception and SPS PDSCH release for a UE with single PDSCH decoding per slot capability can be avoided by gNB implementation.
3 Conclusions

In this contribution, we discuss remaining issues on DL SPS for URLLC:
Proposal 1: When UE is indicated a capability to receive n unicast PDSCH per slot, and in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or SPS PDSCH release, the SPS PDSCH with the lowest SPS configuration index within the slot can be identified as the first of the n SPS PDSCHs, the second SPS PDSCHs should be the one not overlapping with the first one and with the lowest SPS configuration index among the remaining SPS PDSCHs. This process can be repeated until the identified number of SPS PDSCHs is n, or all the SPS PDSCHs have been checked.

Proposal 2: The issue of HARQ-ACK for SPS PDSCH reception and SPS PDSCH release for a UE with single PDSCH decoding per slot capability can be avoided by gNB implementation.
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