Page 1

3GPP TSG RAN WG1 #100b


R1- 2001607
e-Meeting, April 20th – 30th, 2020
Agenda item:
7.2.5.2
Source:
            Xiaomi
Title:
Discussion on remaining issues on UCI enhancement for URLLC
Document for:
Discussion
1 Introduction

In this contribution, we discuss some remaining issues on UCI enhancement for URLLC
2 Discussion
2.1 HARQ-ACK priority indication
In R1#99 meeting, the following working assumption was discussed for how to indicate the priority of HARQ-ACK for PDSCH, and it remains unconfirmed in last R1 #100 e-meeting.
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
But it seems that the newest version of TS 38.213(Subclause 9) has already taken it as an agreement as shown below.
“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”
Since the above working assumption is not controversial, it is better we can agree on it officially in this meeting. 
Proposal 1: Confirm the above working assumption. 
· 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.
2.2 Cancellation timeline
The following was agreed in RAN1#99: 

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

But this agreement would in some cases lead to the high priority channel be conflicted by the low priority channel since it is cancelled too late. An example as below in Fig.1, a FDD system with µ=2 and UE capability 1 is assumed. The UE is configured dmrs-AdditionalPosition = pos0 and report to gNB that d1=0，d2=0. The UE is scheduled a low priority 14 symbol PUSCH and an overlapping PUCCH for a high priority HARQ-ACK corresponding to a PDSCH with mapping type B. The length of PDCCH channel for the scheduling DCI of the PDSCH is 2 symbol and is followed immediately by the PDSCH.
According to the agreement above and the calculation defined in 38.214, Tproc,2 +d1=N2+ d1=23+0=23.That means the low priority PUSCH is cancelled after 23 symbols later than the end of the PDCCH channel. Whereas the nearest time for UE to transmit HARQ-ACK PUCCH is Tproc,1 +d2=N1+d1,1 +d2=17+3+0=20 symbols after the end of PDSCH, i.e. 22 symbol after the end of the PDCCH channel. That means, if the gNB wants to schedule the HARQ-ACK feedback with shortest delay, the PUCCH channel for HARQ-ACK will be conflicting with the low priority PUSCH by 1 symbol.
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Fig.1 high priority channel is conflicted by low priority channel

Some company proposed that we can restrict the scheduling of high priority channels to avoid such conflicting, which to us is not reasonable, since our purpose is to prioritize the high priority channel other than restrict it. For our opinion, the cancelling time defined in the above agreement is too relaxed, and sometimes is even longer than the time for preparing a high priority channel. Since in Release 16, both the low and high priority channels are applying the same processing capability, the cancelling time can certainly be shorten to no longer than the preparing time of the high priority channel. A straightforward solution is to cancel the low priority channel before the transmission of the overlapped high priority channel if the high priority channel is scheduled by a DCI.  
Proposal 2: The low priority channel should be cancelled before the transmission of the overlapped high priority channel if the high priority channel is scheduled by a DCI.

3 Conclusions

In this contribution, we discuss remaining issues on HARQ-ACK priority indication and K1 unit indication for URLLC:
Proposal 1: Confirm the above working assumption. 
· 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.
Proposal 2: The low priority channel should be cancelled before the transmission of the overlapped high priority channel if the high priority channel is scheduled by a DCI.
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