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1 Introduction

In this contribution, we discuss some remaining issues on UCI enhancement for URLLC
2 Discussion
2.1 HARQ-ACK priority indication
In last R1#99 meeting, the following working assumption was discussed for how to indicate the priority of HARQ-ACK for PDSCH. 

Working assumption:

When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 

· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0
In previous meetings, we have agreed that when two PUCCH carrying UCI with different priorities are overlapped with each other, the one with lower priorities will be dropped and only the one with higher priority will be transmitted. Four alternatives has been proposed in R1 #96b meeting to indicate the priority of HARQ-ACK for PDSCH in physical layer, that is by DCI format, RNTI, explicit indication in DCI or by CORESET/search space. Explicit indication such as 1-bit field in DCI offers more flexibility than other alternatives but will increase the DCI size, which is just opposite to the motivation why we design the new more compact DCI 0-2/1-2.
However, considering that unlicensed band has been taken into URLLC study item scope in R17, and in NR-U R16, a 1-bit PDSCH grouping ID field, which is also used to distinguish different HARQ-ACK codebooks, has been agreed to add in the DCI for scheduling PDSCH on unlicensed band, we think from the spec consistency view, it is better to use the same way for URLLC.
For DCI formats 0_0/1_0, they are both fallback DCI and can be used before dedicated RRC configuration. If this 1-bit field will be added in, then this field should be always existing in DCI, not dependent on RRC configuration. On one hand, it will increase the DCI size, on the other hand, since a R15 DCI formats 0_0/1_0 does not include such 1-bit field, UE has to try blind decoding to determine whether it is a R15 DCI formats 0_0/1_0 or a R16 DCI formats 0_0/1_0 before RRC configuration, which will increase UE complexity.
Proposal 1: Confirm the above working assumption. 
· 1-bit field in DCI can be configured as the PHY identification of the priority

· No indication of different priorities by DCI formats 0_0/1_0.
2.2 K1 unit indication
In R1 #96b meetings, we have agreed sub-slot-based HARQ-ACK feedback procedure, and K1 is defined following R15 approach but in unit of sub-slot to support multiple PUCCHs for HARQ-ACK within a slot. However, we have not specify how can a UE determine the k1 configured/indicated is in unit of slot or sub-slot.

For DL SPS, a k1 value is configured in the DL SPS configuration, and an explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release. It is a straightforward solution that the k1 for a DL SPS configuration which is configured HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.
For dynamically scheduled PDSCH, the same solution can be used. The k1 for a PDSCH which is indicated HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.
Proposal 2: The k1 for a DL SPS configuration which is configured HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.

Proposal 3: The k1 for a dynamically scheduled PDSCH which is indicated HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.

3 Conclusions

In this contribution, we discuss remaining issues on HARQ-ACK priority indication and K1 unit indication for URLLC:
Proposal 1: Confirm the above working assumption. 
· 1-bit field in DCI can be configured as the PHY identification of the priority

· No indication of different priorities by DCI formats 0_0/1_0.
Proposal 2: The k1 for a DL SPS configuration which is configured HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.

Proposal 3: The k1 for a dynamically scheduled PDSCH which is indicated HARQ-ACK codebook with higher priority is corresponding to sub-slot unit, otherwise, k1 is in slot unit.
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