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1. Introduction 

In RAN1 AH 1801 meeting, there were discussions on false indication for DL pre-emption indication and the potential issues of pre-emption of URLLC DL. In this contribution, we provide our views on the remaining issues on DL preemption indication.
2. Remaining issues on DL preemption
2.1. False indication issues
According to [1], for a UE configured with DL preemption indication, the granularity for time-frequency resources is indicated by higher layer parameter INT-TF-unit for each serving cell in the set of serving cells. The reference DL resource in time domain is equally divided into 14 or 7 groups of consecutive symbols according to INT-TF-unit, where all the partitions are one-to-one mapped with the bitmap in a respective field in DCI format 2_1.  The number of symbols for each group is dependent on the duration of reference DL resource in time domain, i.e. monitoring periodicity for DCI format 2_1, and higher layer parameter INT-TF-unit. 
For TDD case, the UL symbols within the reference DL resource are excluded. Therefore, the number of symbols within reference DL resource in time domain could be less than that within the monitoring periodicity for DCI format 2_1. An issue of “false indication” is that a partition of reference DL resource may cross slot boundary if the monitoring periodicity is greater than 1 slot. Therefore, it could be possible that the actual preemption only happened in the former slot while “false” indication occurs in the later slot. There could be similar issue for FDD case.
For a UE, “false indication” cannot be avoided unless the time granularity for preemption indication is 1 symbol and the monitoring periodicity is 1 slot, regardless whether partitions of reference DL resource in time domain are crossing slot boundary. For a preemption indication, long duration of time region of reference DL resource and coarse granularity are motivated by saving power consumption for DL preemption indication monitoring and signaling overhead for indicating preempted resources. In this case, it should be tolerant for false indication when more than 1 slot monitoring periodicity is configured. If there could an issue for false indication, it can be fully eliminated by configuring 1-slot monitoring periodicity for preemption indication and 1 symbol time granularity. Therefore, it is up to gNB implementation to handle the issue of false indication.
Proposal 1: It is up to gNB implementation to handle the issue of false indication.
2.2. “Non-preemptable” DL resource for URLLC DL 
A UE1 configured with DL preemption indication may be scheduled with a PDSCH for URLLC data, where the scheduled PDSCH for the UE preempts the resources for another PDSCH of an eMBB UE2. This URLLC UE1 and the affected eMBB UE2 may be configured to detect the same DL preemption indication which indicates the same preempted resources by the URLLC transmission for UE1. In result, the URLLC UE1 may firstly decode the URLLC data scheduled on PDSCH and then may wrongly treat the decoded data as corrupted data if a preemption indication is detected. 
The issue for preemption of URLLC DL is caused by UEs with different latency and reliability requirements are grouped to monitor the same DL preemption indication. To avoid such issue, following solutions can be adopted. 
· Option 1: eMBB UE and URLLC UE cannot be configured to monitor a same DL preemption indication
· Option 2: It is up to UE implementation to either take into account the DL preemption indication or not
For option 1, gNB configures only eMBB UEs within the same group for monitoring a DL preemption indication, i.e. eMBB UE and URLLC UE cannot be configured to monitor a same DL preemption indication. In result, the issue of preemption of URLLC DL can be fully avoidable. 
For option 2, the issue can be handled by UE implementation. For example, a URLLC UE can try to decode the scheduled PDSCH before considering the received preemption indication. Since there is no mandatory UE behavior specified for UE detecting DL preemption indication, similar solution can be adopted for the case of preemption of URLLC DL, i.e.  it is up to UE implementation to either consider or not consider the detected DL preemption indication for the decoding of the URLLC data. 
As analyzed, either option 1 and option 2 can be used to solve the issue of preemption of URLLC DL. There is no need to modify the current specification.
Proposal 2: It is up to implementation to handle the issue of preemption of URLLC DL.

2.3. Issue related to cross carrier DL PI with BWP switching
When UE is configured with cross carrier DL PI, UE may switch its active DL BWP in the serving cell with which the PI is associated. For example, UE is configured to monitor DL PI on cell 1 where the DL PI is also used to indicate pre-emption for cell 2. If DL BWP is switched on cell 2, UE may apply the DL PI on cell 1 to a new DL BWP on cell 2. This is because the corresponding field in DL PI monitored on cell 1 is configured by RRC while DL BWP on cell 2 is switched dynamically. This may lead to “false indication”. Similar to the other cases that may cause false indication, it can be avoided by gNB implementation. E.g. UEs with different BWs are not grouped together.

Proposal 3: It is up to implementation to handle the issue of cross carrier DL PI with BWP switching.

3. Conclusion

In this contribution, we discussed remaining issues on DL preemption indication. The proposals are summarized below.
Proposal 1: It is up to gNB implementation to handle the issue of false indication.
Proposal 2: It is up to implementation to handle the issue of preemption of URLLC DL.
Proposal 3: It is up to implementation to handle the issue of cross carrier DL PI with BWP switching.
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