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Introduction
In RAN1 #98bis, UCI enhancements for NR URLLC was discussed with following agreements:
Agreements:
· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· 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
· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:
2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook is separately configured.
Agreements:
R16 supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed, including: 
· One is slot-based and one is sub-slot-based.
· Both are slot-based.
· Both are sub-slot-based
Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.
· For DG
· UCI-OnPUSCH
· For CG
· FFS
· codeBlockGroupTransmission
· FFS K1
In this contribution, we discuss the remaining issues of UCI enhancements for URLLC.
Discussion
1.1 2-level PHY priority  
The following options were proposed for the PHY identification for identifying 2-level priority of CG PUSCH or HARQ-ACK codebook:
1) Opt.1: By DCI format
2) Opt.2: By RNTI
3) Opt.3: By explicit indication in DCI (FFS: new field or reuse existing field)
4) Opt.4: By CORESET/search space 
For Opt.3, the indication is most accurate without any scheduling limitation, and the main disadvantage is the payload sizes for both eMBB and URLLC DCI are increased. All of Opt. 1, 2 and 4 have restrictions on scheduling. However, comparing to Opt.1 and 4, the restrictions on MCS table for different traffic types may not lead to significant efficiency loss. Therefore, we support Opt.2 used to identify the PHY priority of CG PUSCH or HARQ-ACK codebook for dynamic PDSCH.
For SPS PDSCH and CG PUSCH, an explicit RRC indication of priority has been agreed. The benefit of further indication of HARQ-ACK codebook for SPS PDSCH or the priority of CG PUSCH in DCI is not clear, and additional UE behaviours can be expected. Therefore, we do not support indicating the priority of CG PUSCH or HARQ-ACK codebook for SPS PDSCH by DCI.
Proposal 1: MCS-RNTI can be used to identify the PHY priority of CG PUSCH or HARQ-ACK codebook for dynamic PDSCH.
Proposal 2: Do not support indicating the priority of CG PUSCH or HARQ-ACK codebook for SPS PDSCH by DCI.
1.2 Two HARQ-ACK codebooks
To guarantee the DL fallback transmission, we suggest that slot-based K1 shall be kept in DCI format 1_0. When two sub-slot-based HARQ-ACK codebooks are configured to a UE and DCI format 1_0 is received, the following methods can be considered to generate HARQ-ACK codebook:
· Method 1: The low-priority (or high-priority) sub-slot-based codebook falls back to slot-based codebook. The sub-slot-based HARQ-ACK bits are multiplexed with the HARQ-ACK corresponding to DCI format 1_0 in a slot-based codebook.
· Method 2: HARQ-ACK for DCI format 1_0 is mapped into the low-priority (or high-priority) sub-slot-based codebook.
· Method 3: The low-priority (or high-priority) sub-slot-based codebook is canceled. Slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority (or high-priority).
· Method 4: For a slot, if there has no sub-slot-based codebook, slot-based codebook for DCI format 1_0 is constructed; otherwise, Method 1 or 2 is used.
Comparing to method 3, method 1/2 may achieve a better system performance, because the probability of HARQ-ACK dropping is lower. However, additional enhancements are needed to support multiplexing of HARQ-ACK bits with different priority on one PUCCH. Therefore, for Rel-16 URLLC we slightly prefer Method 3. Further enhancements can be considered in Rel-17. 
Proposal 3: Slot-based K1 shall be kept in DCI format 1_0.
Proposal 4: When two sub-slot-based HARQ-ACK codebooks are configured and DCI format 1_0 is received, the low-priority (or high-priority) sub-slot-based codebook is canceled, and slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority (or high-priority).
1.3 Parameter configuration for two HARQ-ACK codebooks
When two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, the sets of slot timing values K1 for different HARQ-ACK codebooks should be separately configured:
· Option 1: Both the values and the number of values in each set can be different.
· Option 2: The values in each set can be different, but the number of values in each set is same.
The advantage of option 2 is that with a semi-static bit-length, the efficient usage of dl-DataToUL-ACK in DCI can be expected.
Proposal 5: The sets of slot timing values K1 for different HARQ-ACK codebooks should be separately configured.
Based on the agreements, for intra-UE collision handling, low-priority UL transmission will be dropped. Therefore, HARQ-ACK bits piggybacked into a CG PUSCH with a different priority never occur. The separate configuration related to HARQ-ACK feedback for CG is not needed.
[bookmark: _GoBack]Proposal 6: The separate configuration related to HARQ-ACK feedback for CG is not needed.
Conclusions
In this contribution, we show our views on UCI enhancements for URLLC with following proposals:
Proposal 1: MCS-RNTI can be used to identify the PHY priority of CG PUSCH or HARQ-ACK codebook for dynamic PDSCH.
Proposal 2: Do not support indicating the priority of CG PUSCH or HARQ-ACK codebook for SPS PDSCH by DCI.
Proposal 3: Slot-based K1 shall be kept in DCI format 1_0.
Proposal 4: When two sub-slot-based HARQ-ACK codebooks are configured and DCI format 1_0 is received, the low-priority (or high-priority) sub-slot-based codebook is canceled, and slot-based codebook only contains the HARQ-ACK for DCI format 1_0 is constructed with low-priority (or high-priority).
Proposal 5: The sets of slot timing values K1 for different HARQ-ACK codebooks should be separately configured.
Proposal 6: The separate configuration related to HARQ-ACK feedback for CG is not needed.
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