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1 Introduction
[bookmark: _Hlk505938201]In this contribution, we discuss the remaining issues of UCI enhancements including PHY priority and PUCCH resource determination for reduced size of PRI field.
2 PHY priority
1 
2 
In RAN1 #99 meeting, the following working assumptions/agreements were made towards PHY priority differentiation for HARQ-ACK or PUSCH:
Working assumption:
[bookmark: _Hlk36485598][bookmark: _Hlk36495152]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 
Generally, two scenarios need be considered:
1) [bookmark: _Hlk36496147]both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP;
2) only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP;
It is observed from the above working assumptions only scenario 2) is considered and no agreement has been reached towards scenario 1). Therefore, in this section, we further discuss the remaining issues for PHY priority differentiation.
Scenario 1):
DCI format 0_2/1_2 is designed to further reduce the payload size of PDCCH scheduling URLLC traffic, which can be much lower than fallback DCI and the reliability of URLLC PDCCH can be increased. Therefore, for Rel-16 UE with both URLLC traffic and eMBB traffic, it would be benefit to configure both DCI format 0_1/1_1 and DCI format 0_2/1_2, i.e. use DCI format 0_1/1_1 to schedule eMBB traffic for better flexibility and spectral efficiency while DCI format 0_2/1_2 is used to schedule URLLC traffic for higher reliability.
However, for the scenario where both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, there is no conclusion on how to indicate priority yet. In RAN1 #99 meeting, an optional UE capability was agreed that 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. Regarding the meaning of “optional”, companies held two different understandings:
· Interpretation 1: If a UE does not have the capability, all DCI formats cannot be used to indicate HARQ-ACK/PUSCH priority. 
· Interpretation 2: If a UE does not have the capability, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
The capability itself is not clear for us, however, as Intel commented last meeting, it was confused that why a UE is capable of dynamic priority indication when one pair of DCI formats is configured but not capable of dynamic priority indication in any DCI format when two pairs of DCI formats are configured. So we think interpretation 2 makes more sense and is more preferable.
Based on the above two interpretations, the following proposal was made by FL and unfortunately no consensus was achieved:
Proposal:
· If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_1 / 1_1, DCI format 0_2/1_2 or DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
· If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, down-select between the two:
· Alt-1 (based on Interpretation 1): The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· Alt-2 (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. 
For UEs support the above capability, it is simple and natural to reuse the solution for scenario 2) which is exactly the description of first bullet in the above proposal.
[bookmark: _Hlk39916047]For UEs not support the above capability, the basic principle should be to avoid additional solutions and minimum of spec impact is expected considering CR stage now. So it is preferred to add some scheduling restrictions on top of solution for scenario 1) instead of introducing new method, i.e. using different DCI format to indicate PHY priority for HARQ-ACK and PUSCH. Based on our analysis and preference on the above optional UE capability, Alt-2 is more preferred to achieve better flexibility.
Proposal 1: If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
Proposal 2:If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. 
Scenario 2):
The working assumption should be confirmed that 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. 
Proposal 3: Confirm the following working assumption:
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. 
· [bookmark: _Hlk36496205]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
Default priority:
[bookmark: _Hlk36495886]Moreover, the priority indicator in DCI format 0_1/1_1/0_2/1_2 exists only when higher layer parameter PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2 is configured. So default priority should be defined for DCI without the priority indicator field. It was agreed that in Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority. In addition, the agreement towards default priority of SR has been reached as: SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0). Therefore, considering one configured HARQ-ACK codebook case and common design with default SR priority, it is proposed that if priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.
Proposal 4: If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.
3 PUCCH resource determination for reduced size of PRI field
In last RAN1 meeting, PUCCH resource determination for reduced size of PRI field in DCI format 1_2 was discussed, but no consensus was made. Generally, three options were summarized:
· Option 1: Expand table, such that 0 bits PRI refers to the first PUCCH resource index.
· Option 2: Use an expression accounting for the number of CCEs, the index of the first CCE, and the number of PUCCH resources in the PUCCH resource set.
· Option 2a: Reuse the current expression from TS 38.213 for PUCCH resource sets with more than 8 PUCCH resources.
· Option 2b: An alternative expression.
·  Option 3: As Option 2, but expanded to also 1 and 2 bits field size PRI.

In Rel-15, PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1 bits are the first 8/4/2 configured PUCCH resources. So it can be simply extended to 0 bits case with option 1 and achieve common design with Rel-15 mechanism. Moreover, the Rel-15 PUCCH resource determination prior to RRC connection works only for 1-2 HARQ-ACK bits and is not applicable in general. Considering CR stage now, minimum of spec impact is expected, so option 1 is more preferred.
Proposal 5: PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources
4 Conclusion
In this contribution, we discussed the remaining issues of PHY priority differentiation and the following proposals are made:
Proposal 1: If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
Proposal 2:If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. 
Proposal 3: Confirm the following working assumption:
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
Proposal 4: If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.
Proposal 5: PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources
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