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1 [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#99 meeting, enhancement for Scheduling/HARQ are discussed. The following agreements are achieved [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.
In this contribution, we share our view on enhancement for Scheduling/HARQ.
2 Two overlapping PUCCHs
In RAN1#99 meeting, a left issue is whether UE can 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.
In Rel-15, for HARQ-ACK feedback with one priority, out-of-order HARQ may occur, i.e. gNB can indicate out of order HARQ-ACK timing within a slot. As shown in Figure 1, the starting symbol of PUCCH resource corresponding to the second PDSCH transmission is earlier than the start symbol of PUCCH resource corresponding to the first PDSCH. However, in Rel-15 UE will multiplex the two HARQ-ACK bits into one PUCCH resource within the slot such that there is no out-of-order issue for the actual PUCCH transmission. UE processes both PDSCH and feeds back HARQ-ACK using one PUCCH.
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Figure 1 Rel-15 scheduling
For PUCCHs carrying HARQ-ACK with different priorities, it is not necessary to restrict that gNB can only schedule two non-overlapping PUCCH in time domain. In UCI enhancement section, it has been agreed if two PUCCHs carrying HARQ-ACK corresponding to the different priorities are overlapping in time, HARQ-ACK with lower priority would be dropped and HARQ-ACK with the higher priority would be transmitted. It can be supported for both slot and sub-slot granularity. Taken figure 2 as an example, for a UE with eMBB and URLLC services, URLLC DL service may arrive after an eMBB transmission. In this case, a UE can be scheduled with a URLLC PDSCH after an eMBB PDSCH is scheduled and HARQ-ACK for the URLLC PDSCH is fed back in the same sub-slot where the HARQ-ACK for the eMBB PDSCH is transmitted. 
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Figure 2 Rel-16 scheduling
[bookmark: _Ref20487892]Proposal 1: UE can 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.
3 Conclusion
In the contribution, we have some investigations on enhancement to scheduling/HARQ, and propose that,
Proposal 1: UE can 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.

References
[1] Chairman notes RAN1 #99 meeting

1/2
image2.png
DL grant for PDSCHwith LP DL grant for PDSCH with HP

Sub-slot

DL

uL

[0 PDSCH transmission with lower
priority

W PDSCH transmission with higher
priority

[ HARQ-ACK transmission for lower
priority

l HARQ-ACK transmission for higher
priority





image1.png
DL grant for first PDSCH. DL grant for second PDSCH

slot

DL

uL

N3 ' [0 First PDSCH transmission

B second PDSCH transmission

HARQ-ACK transmission for the first
PDSCH

[l HARQ-ACK transmission for the
second PDSCH





