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1 Introduction
[bookmark: _Hlk505938201]In this contribution, we discuss the remaining issues of PHY priority differentiation.
2 PHY priority differentiation
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) only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP;
2) [bookmark: _Hlk36496147]both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP
It is observed from the above working assumptions only scenario 1) is considered and no agreement has been reached towards scenario 2). Therefore, in this section, we further discuss the remaining issues for PHY priority differentiation.
Scenario 1):
[bookmark: _Hlk36495886][bookmark: _Hlk36496075]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. 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. For DCI format 0_0/0_1/1_0/1_1, the default priority should be low. However, considering DCI format 0_2/1_2 is introduced mainly for scheduling URLLC transmission with low DCI overhead, the default priority of DCI format 0_2/1_2 should be high.
Proposal 1: 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
Proposal 2: the default priority of DCI format 0_0/0_1/1_0/1_1 is low, while the default priority of DCI format 0_2/1_2 is high.
Scenario 2):
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.
[bookmark: _Hlk36495923][bookmark: _Hlk36496299]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. For UEs support the above capability, it is simple and natural to reuse the solution for scenario 1). 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. Taking the motivation of configuring both DCI format 0_1/1_1 and DCI format 0_2/1_2 into account and if higher layer parameter PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2 is configured, UE does not expect to receive DCI format 0_1/1_1 scheduling HARQ-ACK or PUSCH with higher priority and to receive DCI format 0_2/1_2 scheduling HARQ-ACK or PUSCH with lower priority. If higher layer parameter PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2 is not configured, the default priority is the same with scenario 1).
Proposal 3: When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, 1-bit field in DCI can be configured as the PHY identification of the priority. 
· If UE is not capable of scheduling different HARQ/PUSCH priorities by a DCI format, UE does not expect to receive DCI format 0_1/1_1 scheduling HARQ-ACK or PUSCH with higher priority and to receive DCI format 0_2/1_2 scheduling HARQ-ACK or PUSCH with lower priority.
3 Conclusion
In this contribution, we discussed the remaining issues of PHY priority differentiation and the following proposals are made:
Proposal 1: 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 2: The default priority of DCI format 0_0/0_1/1_0/1_1 is low, while the default priority of DCI format 0_2/1_2 is high.
Proposal 3: When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, 1-bit field in DCI can be configured as the PHY identification of the priority. 
· If UE is not capable of scheduling different HARQ/PUSCH priorities by a DCI format, UE does not expect to receive DCI format 0_1/1_1 scheduling HARQ-ACK or PUSCH with higher priority and to receive DCI format 0_2/1_2 scheduling HARQ-ACK or PUSCH with lower priority.
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