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UCI enhancement
PHY identification of HARQ-ACK codebooks for dynamically-scheduled PDSCH
	Agreement in RAN1 #99

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



In the previous RAN1 meetings, it was agreed 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, 1-bit field in DCI can be configured as the PHY identification of the priority [1].
However, there is no agreement on the case that both DCI format 0_1 and 1_1 are configured and/or both DCI format 0_2 and 1_2 are configured in USS per BWP. In our opinion, there is no significant technical problem if 1-bit field in DCI is also used for the identification of PHY layer priority for this case. Considering that this is the CR stage of Rel-16, a unified and simple solution is preferred. Hence we have the following proposal.
Proposal #1: When both DCI format 0_1 and 1_1 are configured and/or both DCI format 0_2 and 1_2 are 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.
UCI multiplexing for more than one UL channels
Due to the introduction of subslot based PUCCH, for the UL channels of the same PHY layer priority, new cases for UCI multiplexing may occur in Release 16 and need to be handled by UE. In the following, we discuss one of the new cases.
PUSCH vs. multiple sub-slot based PUCCHs
This case is on a PUSCH overlapping with more than one sub-slot PUCCHs. For example, as illustrated in Figure 1, a 14-symbol slot is consist of 7 subslots and each of the subslot is consist of two symbols. There are two subslot based PUCCH, PUCCH#1 and PUCCH#3, within the slot and each of the PUCCH includes a HARQ-ACK information. A PUSCH (PUSCH#1) is overlapped with both PUCCH#1 and PUCCH#3 in time domain. The PUSCH (PUSCH#1) and the PUCCHs (PUCCH#1 and PUCCH#3) are of the same PHY layer priority.
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Figure 1. A PUSCH is overlapped with two PUCCHs

In the current specification, such case is not yet mentioned and hence UE is not able to handle it. In order to complete the specification, the simplest solution is to multiplex the UCI in the earliest overlapping PUCCH (PUCCH#1) to the PUSCH (PUSCH#1). Hence, we have the following proposal.
Proposal #2: For the UL channels of the same PHY layer priority, if a PUSCH is overlapped with more than one PUCCHs of the same UCI type (e.g. HARQ-ACK information), only the UCI in the earliest PUCCH is multiplexed within the PUSCH.

Conclusions
According to the discussion above, we have the following proposal:
Proposal #1: When both DCI format 0_1 and 1_1 are configured and/or both DCI format 0_2 and 1_2 are 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.
Proposal #2: For the UL channels of the same PHY layer priority, if a PUSCH is overlapped with more than one PUCCHs of the same UCI type (e.g. HARQ-ACK information), only the UCI in the earliest PUCCH is multiplexed within the PUSCH.
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