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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#99 meeting, the possible conclusion shown below for out-of-order was left to email discussion [1]. 
Table 1 – RAN1#99 proposals about OoO-HARQ 
	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)



No agreement or conclusion could be reached in the email discussion [99-NR-13]. The corresponding summary is shown in Table 2 below. However, it can be seen that a large number of companies supports overlapping PUCCHs associated with different priorities whereas only one company wanted to exclude this scenario.
Table 2 – Summary the companies’ views based on the email discussion [1]
	Now, to summarize the companies’ views, based on the feedbacks collected:
· 1 company (Qualcomm) proposed to agree to the proposed conclusion. 
· The main reason mentioned was that by aborting the transmission of the 1st PDSCH HARQ-ACK, the HARQ-ACK of the 2nd PDSCH is sent earlier. Based on the agreement made for OOO HARQ, such a case only happens if OOO HARQ is supported. Since OOO HARQ is not supported in Rel. 16, this case, i.e., overlapping PUCCHs carrying HARQ-ACK with different priorities for PDSCH scheduled on the same carrier, should be considered as an error event.
· 11 companies (Samsung, DCM, Sony, CATT, LGE, HW/HiSi, Nokia/NSB, ZTE, MTK, Ericsson and Intel) proposed to allow the PUCCH overlap. 
· Some companies mentioned that the PUCCH overlap was discussed under UCI AI, and not related to OOO HARQ.
· Some companies referred to the definition of OOO HARQ from Rel. 17, and used that as a basis for their proposal.
· Increasing the complexity of gNB scheduler and limiting the benefits of introducing multiple HARQ-ACK CBs and/or allowing for multiple HARQ-ACK reporting per slot were also mentioned as additional reasons for supporting the feature under discussion. 



In the RAN#87e meeting, another email discussion was initiated on this issue based the contribution [2]. The summary is as follows.
Table 3 – Summary of the email discussion based on RP-200225 [2]
	· 9 out of 10 companies which provided feedback in this email discussion have the common understanding that the dropping rule is already supported by the current Rel-16 specification for two overlapping PUCCHs carrying HARQ-ACK with different priorities.  One company raised objection to possibly making conclusion on this understanding. 
· No conclusion is drawn in this email discussion



In this contribution, we summarize and discuss this issue. 
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In our view, the current specification does allow overlapping PUCCH and also defines a solution to handle it. This is captured in 38.213, Section 9 which is copied below and where we have marked the relevant text in green:
	A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, 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. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-     a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-     a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH
-     a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.



One point that was brought up during the RAN#87e email discussion is that there is an editor note that the corresponding specification “can be updated after the conclusion of the [99-NR-13] email discussion”. No consensus nor any agreement was achieved during that email discussion. Thus, the specification cannot be updated according to the outcome of the email discussion. Only, if an explicit agreement had been reached to not support overlapping PUCCH, and update of the text in 38.213 might have been needed. 
Observation 1: The current specification 38.213 supports overlapping PUCCHs. An editor’s note was given that the specification can be updated according to the outcome of the email discussion [99-NR-13]. No conclusion was achieved in the email discussion. Thus, it is not needed to update the specification and the support of overlapping PUCCHs with different priorities remains.
Based on the above discussion, in our view nothing needs to do in RAN1. If people really wants to make it clear by some conclusion in RAN1, we have the following proposal for a potential conclusion:  
Proposal 1: It is concluded that two PUCCHs with different priorities overlapping in time and a corresponding dropping rule are already supported by the current Rel-16 specification.
Given the support of overlapping PUCCHs, a further point that was brought up in the RAN plenary email discussion was whether there is a need to discuss timelines.
In our view, this is not necessary because a corresponding agreement already has been made in the agenda item for UCI enhancements [3]:
	Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission



The agreement above applies to overlapping PUCCH transmissions with different priorities and defines timelines for the low priority channel and for the high priority channel. In case of overlap,
· The low-priority channel shall not be transmitted from Tproc,2+d1 after the end of the PDCCH scheduling the high priority transmission (where d1 is a UE capability). This should be fulfilled regardless if the low-priority transmission already has started or not. 
· The processing time of the high priority channel can be extended with d2 symbols, where d2 is a UE capability.  
Figure 1 is a simple illustration for the case of two overlapping PUCCHs carrying HARQ-ACK.
[image: ]
Figure 1 Timeline for overlapping PUCCHs with different priorities

In the agreement, an extra processing delay of d1 symbols is taken into account for stopping the low priority UL channel, and also an extra processing delay of d2 symbols is given for preparing the high-priority UL channel. The reason to potentially prolong the UL preparation time of the high-priority channel could be that some extra time is needed for stopping the low-priority UL channel. 
Proposal 2: No extra timeline is needed to support the dropping rule in case of two PUCCHs of different priorities overlapping with each other.

3 Conclusion
In this contribution, we discuss whether the dropping rule in case of two overlapping PUCCHs is supported and whether a new timeline is needed for this dropping. Observations and proposals are as follow.
Observation 1: The current specification 38.213 supports overlapping PUCCHs. An editor’s note was given that the specification can be updated according to the outcome of the email discussion [99-NR-13]. No conclusion was achieved in the email discussion. Thus, it is not needed to update the specification and the support of overlapping PUCCHs with different priorities remains.
Proposal 1: It is concluded that two PUCCHs with different priorities overlapping in time and a corresponding dropping rule are already supported by the current Rel-16 specification.
Proposal 2: No extra timeline is needed to support the dropping rule in case of two PUCCHs of different priorities overlapping with each other.
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