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1. Introduction

In last meeting, the following agreements have been achieved on preemption indication [1]:

· UE can be configured to monitor the group common PDCCH for SFI and the group common DCI for DL preemption indication within the same or different CORESETs
· As a working assumption
· The time duration of the reference downlink resource for preemption indication equals to the monitoring periodicity of the group-common DCI carrying the preemption indication

· For determination of the frequency region of the reference downlink resource for preemption indication, down select between the following options in RAN1#90bis

· Option 1: The frequency region of the reference downlink resource is configured explicitly by RRC

· Option 2: The frequency region of the reference downlink resource is implicitly derived by the active DL BWP

· NOTE: Companies are encouraged to address the issues highlighted in the offline summary T-doc R1-1716911

· The minimum periodicity for UE to monitor group common DCI for DL preemption indication is down-selected between

· Option 1: one slot

· Option 2: less than a slot
In this meeting, we will provide some considerations on the design of DL preemption indication.
2. Discussions 
In last meeting, there was a good offline discussion on the design of DL preemption indication and the main focus are on the signaling approach to indicate the preempted DL resource using group common PDCCH, UE behaviors when the DL preemption indication is received and Group common DCI for DL preemption indication. 

2.1 Signaling approach
As for the time duration of the reference downlink resource for preemption indication, a working assumption has been achieved in last meeting. In order to make a good progress for NR, this working assumption should be confirmed in this meeting and as a baseline for the further design for preemption indication. 
Proposal 1: Confirm the WA in last meeting for the time duration of the reference downlink resource for preemption indication.
For frequency domain, if we only fix the reference regions as the entire band, it can be achieved directly from system information. But if we want to bring more flexibility to frequency domain reference region, explicit signaling should be considered.

Proposal 2: The frequency region of the reference downlink resource is configured explicitly by RRC.
In last meeting, there was also a detailed offline discussion on signaling approach for the preempted time and frequency resource and there was a way forward (R1-1716910) addressing the problems. Two options in the way forward provided a good balance between preemption indication payload size and flexibility.
Proposal 3: Following the proposal in R1-1716910 as baseline for further preemption indication design.
2.2 UE behavior

When a UE receives the preemption indication, flushing buffer should be a default choice regardless of the relative receiving time of preemption indication to HARQ feedback. However, whether re-decode is performed will depend on the situation when preemption indication is received. If HARQ feedback has been sent when the preemption indication is received, then it is a good choice to decode the received data again after receiving the retransmission data. If preemption is received before HARQ feedback and the current decoding is wrong, then re-decode could be considered. It is should be noted that when re-decode is considered, the available time for re-decode before HARQ feedback is a key factor. If the available time for re-decode is sufficient, then UE can do a re-decode and change the feedback results. However, if the time is not enough, then even if the re-decode is carried out, it will not change the feedback results. On the assumption that the feedback results cannot be changed, the benefits of re-decode should be that UE is likely to get the correct decoding results earlier. However, from the whole system perspective, the re-decode that does not change the HARQ result can’t bring obvious benefit. Therefore, in order to make full use of the benefits of preemption indication, preemption indication should be supported before HARQ feedback. For UE side, after receiving preemption indication, whether or not to make re-decode should depend on the UE implementation.
Proposal 4: When a preemption indication is received, flushing buffer should be a default assumption for UE. 
  2.3 Group common DCI for DL preemption indication

Because of the irregularity of preemption, it brings some difficulties to UE monitoring preemption indication. For a normal system, the probability of preemption transmission should be kept at a very low level. If the probability of preemption is very high, it will have a big impact on the efficiency of the entire system. For frequent URLLC traffic, mini-slot transmission based on non-preemption should be considered. 
In order to monitor preemption indication, a dense detection cycle will bring additional burden and power consumption to UE. The advantage of a shorter monitoring cycle is that UE can have more action time after preemption indication is received. Compared with the minimum monitoring cycle of one slot, less than 1 slot monitoring cycles brings several symbol times for UE re-decode. However, according to the previous analysis, if the UE side does not carry out re-decode, then the benefits of these symbols are not obvious. 
Proposal 5: Minimum periodicity for UE to monitor DL preemption indication is one slot.

If preemption indication monitoring is event trigger, the detail of trigger event should be FFS. One example of trigger event for preemption indication monitoring is high layer RRC configuration. Besides trigger event, for some cases, there are still the possibilities that UE does not perform preemption indication monitoring by default, like in DRX slot. However, even some cases are specified not to monitor preemption indication, it is still need to further consider that if the actual preemption is allowed in these cases. 
Proposal 6: Specify the trigger event of preemption indication monitoring.

3. Conclusion
In summary, the following proposals are provided for the design of preemption indication:
Proposal 1: Confirm the WA in last meeting for the time duration of the reference downlink resource for preemption indication.
Proposal 2: The frequency region of the reference downlink resource is configured explicitly by RRC.
Proposal 3: Following the proposal in R1-1716910 as baseline for further preemption indication design.

Proposal 4: When a preemption indication is received, flushing buffer should be a default assumption for UE. 
Proposal 5: Minimum periodicity for UE to monitor DL preemption indication is one slot.

Proposal 6: Specify the trigger event of preemption indication monitoring.

Reference
 [1] Chairman notes for RAN1 Ad hoc #3 in Japan
PAGE  

