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Introduction
In RAN1 #101e, UCI enhancements for NR URLLC was discussed with following working agreement:
Agreement
· DCI format 1_0 is associated with the lower priority HARQ-ACK codebook
· DCI format 0_0 is associated with the lower priority PUSCH
In this contribution, we discuss the remaining issues of UCI enhancements for URLLC.
Remaining issues
1.1 PHY priority
In RAN1 #100b, the following understandings of UE capability for supporting PHY priority were proposed:
· 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.
Our understanding is Interpretation 1, i.e. if a UE does not have the capability, PHY priority indication is not supported and the related procedures, e.g. two HARQ-ACK codebook, intra-UE cancellation, are not supported either.
Proposal 1: If a UE does not have the capability, all of the procedures related to PHY priority are not supported.

For the UE supporting PHY priority, based on current agreements made in the agenda of PDCCH enhancements, the Priority indicator fields in DCI format 0_1/1_1/0_2/1_2 are separately configured by different RRC signaling. Considering DCI format 0_2/1_2 is introduced mainly for scheduling URLLC transmission with low DCI overhead, the default priority should be different for DCI format 0_1/1_1/0_2/1_2 without the priority indicator field. Specifically, for DCI format 0_0/0_1/1_0/1_1, the default priority should be low, and the default priority of DCI format 0_2/1_2 should be high. Table 1 shows the determination of PHY priority for different DCI formats.
Proposal 2: If a UE is capable of supporting PHY priority,
· The priority of DCI format 0_1/1_1/0_2/1_2 is determined based the value of Priority indicator field, when Priority indicator field is configured for these DCI formats.
· The priority of DCI format 0_1/1_1 is low when Priority indicator field is not configured for DCI format 0_1/1_1.
· The priority of DCI format 0_2/1_2 is high when Priority indicator field is not configured for DCI format 0_2/1_2.
Table 1. Determination of PHY priority for different DCI formats
	DCI format 0_1/1_1
	DCI format 0_2/1_2

	
	With Priority indicator
	Without Priority indicator

	With Priority indicator
	· The priority of DCI format 0_1/1_1/0_2/1_2 is indicated by Priority indicator field.
· The priority of DCI format 0_0/1_0 is low.
	· The priority of DCI format 0_1/1_1/ is indicated by Priority indicator field.
· The priority of DCI format 0_0/1_0 is low.
· The priority of DCI format 0_2/1_2 is high.

	Without Priority indicator
	· The priority of DCI format 0_2/1_2 is indicated by Priority indicator field.
· The priority of DCI format 0_0/0_1/1_0/1_1 is low.
	· The priority of DCI format 0_0/0_1/1_0/1_1 is low.
· The priority of DCI format 0_2/1_2 is high.


Test Proposals
1.2 PHY Priority for SP-CSI on PUSCH
[bookmark: _GoBack]Based on the agreements made in RAN1#98bis, the priority of CG PUSCH is determined by RRC indication and the priority of PUSCH with SP CSI reporting is determined based the priority indicator field in DCI format 0_1 or DCI format 0_2 which activates the semi-persistent CSI reporting. 
In current specification, how to determine the priority of a PUSCH for SP CSI transmission without corresponding PDCCH is not described. The following TP is proposed.
Proposal 3: The priority of a PUSCH for SP CSI transmission without corresponding PDCCH should be clarified in TS38.213.
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190]---------------------------------------- Start of TP 38.213 V16.2.0 section 9-----------------------------------
9	UE procedure for reporting control information
<Unchanged parts are omitted>
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. For a PUSCH transmission with semi-persistent CSI reporting, a UE determines a priority index from a priority indicator field, if provided, in a DCI format 0_1 or DCI format 0_2 which activates the semi-persistent CSI reporting. 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. 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
---------------------------------------- End of TP 38.213 V16.2.0 section 9-----------------------------------



Conclusions
In this contribution, we show our views on remaining issues for URLLC UCI enhancements with following proposals:
Proposal 1: If a UE does not have the capability, all of the procedures related to PHY priority are not supported.
Proposal 2: If a UE is capable of supporting PHY priority,
· The priority of DCI format 0_1/1_1/0_2/1_2 is determined based the value of Priority indicator field, when Priority indicator field is configured for these DCI formats.
· The priority of DCI format 0_1/1_1 is low when Priority indicator field is not configured for DCI format 0_1/1_1.
· The priority of DCI format 0_2/1_2 is high when Priority indicator field is not configured for DCI format 0_2/1_2.
Proposal 3: The priority of a PUSCH for SP CSI transmission without corresponding PDCCH should be clarified in TS38.213.
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