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1. Introduction
Based on current specification and agreements [1], following remaining issue related to UCI enhancement for Rel.16 is discussed in this contribution:
· Issues related to priority determination

2. Issue related to priority determination 
Priority determination for DG PUSCH/HARQ-ACK for DG PDSCH when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP
In RAN1 #99 meeting, following working assumption and agreement were made [2]:
	[bookmark: _Hlk39849040]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
Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored 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.
· This feature is UE optional


Regarding the working assumption for the priority indication for DG PUSCH/HARQ-ACK for DG PDSCH, when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, it has been captured in current specification. While when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, the priority determination for DG PUSCH or HARQ-ACK for DG PDSCH needs to be further studied. In the past RAN1 meeting, different interpretations of ‘UE optional’ were discussed, and following alternatives were proposed to be down-selected [3]:
	Potential proposal: 
Interpretation 1: A UE not indicating the support of [FG11-4b] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell.
· Alt. 1: DCI format 1_2 schedules PDSCH with HARQ-Ack of priority index 1. DCI format 1_1 follows current 38.213 specifications.
· Alt. 1b: Follow the current 38.213 (both are of priority 0, as not dynamically indicated).
 Interpretation 1 / Alt. 2: A UE not indicating the support of [FG11-4b] and being configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 for that BWP of a serving cell.


For a UE not indicating the capability that a DCI format can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities, which means that a DCI format can only be used to schedule DG PUSCH or HARQ-ACK for DG PDSCH with a priority, the DCI format can be used to identify the priority implicitly. Supporting indication of different priorities to the UE not supporting FG11-4b/12-1a without priority indicator field is important, and from that perspective, Alt. 1 and corresponding interpretation for DG PUSCH should be supported.
Proposal 1:
· A UE not indicating the support of [FG11-4b] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell
· DCI format 1_2 schedules PDSCH with HARQ-Ack of priority index 1. DCI format 1_1 follows current 38.213 specifications.
· A UE not indicating the support of [FG12-1a] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat0_1 and PriorityIndicator-ForDCIFormat0_2 for that BWP of a serving cell
· DCI format 0_2 schedules PUSCH of priority index 1. DCI format 0_1 follows current 38.213 specifications.
· Adopt following TP in TS 38.213 section 9
	9	UE procedure for reporting control information	
[….]
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, where the priority index can be provided by a priority indicator field in a DCI format, if the UE is capable of dynamic switching of PUSCH transmissions of any priority by DCI format 0_1 or 0_2, or of PDSCH receptions with corresponding HARQ-ACK information of any priority by DCI format 1_1 or 1_2. Otherwise, the priority index of a PUSCH transmission scheduled by DCI format 0_1 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_1 is 0, the priority index of a PUSCH transmission scheduled by DCI format 0_2 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_2 is 1. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit
-	a first PUCCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE cancels the transmission of the PUSCH or the second PUCCH before the first symbol overlapping with the first PUCCH transmission. The UE expects that the transmission of the first PUCCH does not start before  after a last symbol of the first PDCCH reception
 [….]



3. Conclusion
In this contribution, we discuss the remaining issue for UCI enhancement for Rel. 16 URLLC. Following is the summary:
Proposal 1:
· A UE not indicating the support of [FG11-4b] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat1_1 and PriorityIndicator-ForDCIFormat1_2 for that BWP of a serving cell
· DCI format 1_2 schedules PDSCH with HARQ-Ack of priority index 1. DCI format 1_1 follows current 38.213 specifications.
· A UE not indicating the support of [FG12-1a] which is configured for monitoring of DCI format 0_1 / 1_1 and 0_2/1_2 in a BWP of a serving cell, is not expected to be configured with PriorityIndicator-ForDCIFormat0_1 and PriorityIndicator-ForDCIFormat0_2 for that BWP of a serving cell
· DCI format 0_2 schedules PUSCH of priority index 1. DCI format 0_1 follows current 38.213 specifications.
· Adopt following TP in TS 38.213 section 9
	9	UE procedure for reporting control information	
[….]
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, where the priority index can be provided by a priority indicator field in a DCI format, if the UE is capable of dynamic switching of PUSCH transmissions of any priority by DCI format 0_1 or 0_2, or of PDSCH receptions with corresponding HARQ-ACK information of any priority by DCI format 1_1 or 1_2. Otherwise, the priority index of a PUSCH transmission scheduled by DCI format 0_1 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_1 is 0, the priority index of a PUSCH transmission scheduled by DCI format 0_2 or a PUCCH transmission for HARQ-ACK information for a PDSCH reception scheduled by DCI format 1_2 is 1. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit
-	a first PUCCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE cancels the transmission of the PUSCH or the second PUCCH before the first symbol overlapping with the first PUCCH transmission. The UE expects that the transmission of the first PUCCH does not start before  after a last symbol of the first PDCCH reception
 [….]
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