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Introduction
[bookmark: OLE_LINK1][bookmark: _Toc22234440]In RAN1 #99, the following conclusion was made for enhancements to scheduling/HARQ[1]:
Conclusion:
· For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 
Conclusion:
In Rel. 16 URLLC:
· The UE is not expected to be scheduled with two DG-PUSCH overlap in the time domain on the same carrier.

“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” was discussed by email discussion [99-NR-13] with no consensus.
In this contribution, we provide our views on processing time of HARQ-ACK feedback.
Discussion 
In Rel-15, more than one PUSCHs can be scheduled in one slot, and the out-of-order PUSCH scheduling is defined as the starting of the PUSCH scheduled by a later DCI is not earlier than the end of the PUSCH scheduled by an earlier DCI. On the other hand, the out-of-order HARQ is defined as the slot corresponding to a later PDSCH for ACK/NACK transmission is not before the slot corresponding to an earlier PDSCH for ACK/NACK transmission. 
One example of the overlapping PUCCHs for HARQ-ACK with different priorities agreed in Rel-16 URLLC scheduling/HARQ enhancement agenda is shown in Figure 1. Actually, the two overlapping PUCCHs still satisfy the Rel-15 limitation of out-of-order HARQ. Therefore, no UE functionality of out-of-order HARQ is introduced to support the collision of two PUCCHs carrying HARQ-ACK with different priorities. On the other hand, if the HARQ-ACK bits with different priorities must be scheduled with non-overlapped PUCCH resources, additional scheduling limitation is needed, then large latency can be expected. 
Observation 1: The Rel-16 overlapping PUCCHs for HARQ-ACK with different priorities satisfy the Rel-15 limitation of out-of-order HARQ.
Observation 2: No UE functionality of out-of-order HARQ is introduced to support the collision of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16.


Figure 1. An example of the overlapping PUCCHs for HARQ-ACK with different priorities

The necessity and benefits of supporting multiple PUCCHs within one slot and HARQ-ACK bits with different priorities are transmitted on separated PUCCHs have been fully discussed in scheduling/HARQ enhancement agenda, and the agreements made in scheduling/HARQ enhancement never depend on the supporting of out-of-order. Therefore, there is no reason to preclude the agreements made in scheduling/HARQ enhancement.
Proposal 1: There is no reason to preclude the agreements of the collision handling of two PUCCHs carrying HARQ-ACK with different priorities made in scheduling/HARQ enhancement agenda.

In Rel-15, the limitation on out-of-order HARQ is only defined for PDSCH transmision, i.e. “In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j”. On the other hand, the processing times for HARQ-ACK transmisison are defined as:
· The HARQ-ACK information in response to a SPS PDSCH release is transmitted no earlier than N symbols from the last symbol of a PDCCH providing the SPS PDSCH release. 
· The HARQ-ACK information in response to a PDSCH is transmitted no earlier than N1 + d1,1 symbols from the end of the PDSCH, where d1,1 = 0 or 3.
Table 1: Processing capability 1
	

	N1
	N

	
	Without additional DMRS
	With additional DMRS
	

	0
	8
	13 or 14
	10

	1
	10
	13
	12

	2
	17
	20
	22

	3
	20
	24
	25



Table 2: Processing capability 2
	

	N1
	N

	0
	3
	5

	1
	4.5
	5.5

	2
	9 for frequency rang 1
	11



Therefore, the out-of-order HARQ with the same priority shown in Figure 2 may exist. In our opinion, such schedulling should be avoid in both Rel-15 and Rel-16.

[bookmark: _GoBack]
Figure 2. Out-of-order HARQ for SPS PDSCH release
Proposal 2: The out-of-order HARQ with the same priority caused by the transmission of SPS PDSCH release should be avoid.
Conclusions
In this contribution, we show our views on the processing time of HARQ-ACK feedback with the following observations and proposals:
Observation 1: The Rel-16 overlapping PUCCHs for HARQ-ACK with different priorities satisfy the Rel-15 limitation of out-of-order HARQ.
Observation 2: No UE functionality of out-of-order HARQ is introduced to support the collision of two PUCCHs carrying HARQ-ACK with different priorities in Rel-16.

Proposal 1: There is no reason to preclude the agreements of the collision handling of two PUCCHs carrying HARQ-ACK with different priorities made in scheduling/HARQ enhancement agenda.
Proposal 2: The out-of-order HARQ with the same priority caused by the transmission of SPS PDSCH release should be avoid.
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