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1 Introduction
From the previous RAN1 meetings, we reached some agreements regarding preemption indication as follows:
#89 Agreements:
· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.
· FFS: timing of the preemption indication.
NR Ad-Hoc#2 Agreements:
· For downlink preemption indication
· It is transmitted using a group common DCI in PDCCH
· FFS: This group common DCI is transmitted separately from SFI

· Whether a UE needs to monitor preemption indication is configured by RRC signaling

· The granularity of preemption indication in time domain can be configured

· Details of granularity are FFS
#90 Agreements:
· Preempted resource(s) within a certain time/frequency region (i.e. reference downlink resource) within the periodicity to monitor group common DCI for pre-emption indication, is indicated by the group common DCI carrying the preemption indication

· The frequency region of the reference downlink resource is configured semi-statically

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The time region of the reference downlink resource is configured semi-statically 

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The frequency granularity of pre-emption indication is configured to be y RBs within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: The y RBs can correspond to the whole frequency region of the downlink reference resource.

· The time granularity of pre-emption indication is configured to be x symbols within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: Time/frequency granularities of pre-emption indication should take into account the payload size of the group common DCI carrying the pre-emption indication

In this contribution, we discuss some considerations on preemption indication for DL.
2 Discussions
From the last RAN1 meeting, it was agreed that preemption indication is transmitted using a group common DCI, however, it was not determined whether to transmit this group common pre-emption indication separately from SFI. Since we don’t see any correspondence between transmission of SFI and preemption indication, it is natural to separate the transmission of the group common DCI for SFI and preemption indication. Therefore, if a UE is configured to monitor preemption indication, a CORESET, where the UE should monitor PDCCH carrying group common DCI for preemption indication should be also configured. 
Proposal 1: CORESET for preemption indication should be configured and it should be independent on CORESET for group common PDCCH carrying SFI.

Preemption indication is for indicating time/frequency resources punctured and used for other latency critical, i.e. URLLC PDSCH transmission(s) within the allocated PDSCH resources for eMBB UE(s), and therefore it can be more like a scheduling DCI that only tells the time/frequency assignment that have been pre-empted. So, it is reasonable the time/frequency granularity of preemption indication follows time/frequency scheduling granularity of PDSCH resource allocation for URLLC. Therefore, frequency region of the reference downlink resource within where the pre-empted resource is indicated by the pre-emption indication DCI, could be configured such a similar manner of bandwidth part configuration. And time region of the reference downlink resource can be derived by the periodicity of the CORESET configured for pre-emption indication.
Proposal 2: Frequency region of the reference downlink resource can be configured explicitly; on the other hand, time region of the reference downlink resource can be derived by the periodicity of the CORESET configured for pre-emption indication.
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Fig 1. Multiple preemption by URLLC within on-going eMBB PDSCH transmission

In addition, there could be multiple PDSCH transmissions for URLLC that are pre-empting on-going eMBB PDSCH transmission as shown in figure 1 and it should be considered whether the multiple preemption i.e. non-consecutive preemption in time/frequency domain should be indicated by using separate group common DCIs or by using a single group common DCI. 

Proposal 3: it should be determined whether the multiple preemption i.e. non-consecutive preemption in time/frequency domain should be indicated by using separate group common DCIs or by using a single group common DCI
3 Summary
The following summarizes proposals in this contribution.
Proposal 1: CORESET for preemption indication should be configured and it should be independent on CORESET for group common PDCCH carrying SFI
Proposal 2: Frequency region of the reference downlink resource can be configured explicitly; on the other hand, time region of the reference downlink resource can be derived by the periodicity of the CORESET configured for pre-emption indication.
Proposal 3: it should be determined whether the multiple preemption i.e. non-consecutive preemption in time/frequency domain should be indicated by using separate group common DCIs or by using a single group common DCI
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