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1 Introduction
In this contribution, we present our views on an outstanding issue regarding the confirmation of the support of intra-UE prioritization of HARQ-ACK codebooks with different priority in the context of out of order HARQ-ACK operation. This contribution is a resubmission of [2].
2 On support of overlapping PUCCHs carrying HARQ-ACK with different priority indices
Following RAN1 #99, an email discussion on the following was organized [1]:
Possible Conclusion
· The UE is not expected to be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.
Email discussion/approval till 12/2 – Kianoush (QC)
During the email discussion [99-NR-13], almost all companies agreed that a UE, supporting intra-UE prioritization, can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier. Furthermore, some clarifications on the expected UE behavior in the context of not supporting out-of-order PDSCH-to-HARQ-ACK feedback was proposed and was close to achieving consensus in RAN1. However, due to concerns raised on some additional UE capabilities that were proposed, the entire discussion was deferred to RAN1 #100-E meeting. 
In this regard, first, to re-iterate our position, in our view, for a UE configured with two HARQ-ACK CBs (with low and high priorities respectively) and supporting intra-UE multiplexing, two PUCCHs with different priority indices may overlap in time-domain, and the UE is expected to prioritize the transmission of the PUCCH corresponding to the HARQ-ACK CB with priority index 1 as long as the specified time-line conditions for cancelation and transmission respectively are satisfied.
Proposal 1
· Confirm the following: 
· A UE, supporting intra-UE prioritization, can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.
Further, in the context of not supporting OOO HARQ-ACK in Rel-16, it could be clarified that the UE does not expect to be scheduled with any “Out-of-order PDSCH to HARQ-ACK timing” for two HARQ processes, with the exception of the cases wherein the PUCCHs may overlap such that it results in: (1) multiplexing of HARQ-ACK bits if the overlapping PUCCHs correspond to same HARQ-ACK CB (following Rel-15 mechanisms and timelines); or (2) prioritization of one HARQ-ACK CB over another when the overlapping PUCCHs correspond to different HARQ-ACK CBs (following Rel-16 intra-UE prioritization mechanisms and associated timelines). Thus, depending on whether or not the concerned PUCCHs correspond to same or different HARQ-ACK CBs, the interpretation of “overlapping PUCCHs” vary slightly. Accordingly, the following is proposed.
Proposal 2
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH. 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to overlap when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to overlap when they have time-domain overlap of at least one symbol.

Certain additional UE capabilities were proposed as well that allows to differentiate the support of intra-UE prioritization of HARQ-ACK CBs based on the following conditions:
· Whether or not the corresponding PDSCHs are scheduled in the same DL carrier or not 
· Whether or not the PUCCH corresponding to the second PDSCH starts before or at the same symbol as the originally indicated PUCCH for the first PDSCH
The first classification can enable certain UE implementations to support the feature, presumably only when the PDSCHs are scheduled in different DL cells, even though such implementations may not be able to support such interruptions if the PDSCHs correspond to the same serving cell. Thus, this may be a reasonable option to consider towards facilitating diverse UE implementations. 
However, given the time-line conditions have been agreed for cancelation and additional margins provided for preparation of the prioritized UL transmission, the justification behind further categorizing the capability depending on the relative timing of the first (original/deprioritized) and second (prioritized) PUCCHs remains unclear.
Considering the above, it is suggested to agree on Proposals 1 and 2 in this contribution, while the details of the potential UE capabilities could be discussed and considered further as part of UE features discussions for Rel-16 eURLLC and IIoT. 
Observation 1
· It may be considered further as part of Rel-16 UE features discussion to introduce capability signaling for a UE to indicate support of intra-UE prioritization (at least between HARQ-ACK CBs), separately for when the corresponding PDSCHs are scheduled in the same DL carrier or not. 
· Further separation of UE capability reporting on support of intra-UE prioritization (at least between HARQ-ACK CBs) based on relative timing of the starting symbols of the overlapping PUCCHs is not sufficiently justified.

3 Conclusions
In this contribution, we presented our views on an outstanding issue regarding the confirmation of the support of intra-UE prioritization of HARQ-ACK codebooks with different priority in the context of out of order HARQ-ACK operation. Our views can be summarized via the following proposals and observation.
Proposal 1
· Confirm the following: 
· A UE, supporting intra-UE prioritization, can be scheduled with two overlapping PUCCHs carrying HARQ-ACK with different priorities for two PDSCHs scheduled on the same carrier.
Proposal 2
· In a given scheduled cell, the UE is not expected to be scheduled with a first PDSCH and a second PDSCH, which is starting later than the first PDSCH, if the PUCCH carrying HARQ-ACK for the first and second PDSCHs do not overlap, and if the PUCCH carrying HARQ-ACK for the second PDSCH is transmitted earlier than that of the first PDSCH. 
· If the two PUCCHs correspond to same HARQ-ACK CB, 
· Two PUCCHs are said to overlap when they are mapped to the same slot or sub-slot
· If the two PUCCHs correspond to HARQ-ACK CBs with different priorities, 
· Two PUCCHs are said to overlap when they have time-domain overlap of at least one symbol.
Observation 1
· It may be considered further as part of Rel-16 UE features discussion to introduce capability signaling for the UE to indicate support of intra-UE prioritization (at least between HARQ-ACK CBs), separately for when the corresponding PDSCHs are scheduled in the same DL carrier or not 
· Further separation of UE capability reporting on support of intra-UE prioritization (at least between HARQ-ACK CBs) based on relative timing of the starting symbols of the overlapping PUCCHs is not sufficiently justified.
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