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Introduction
The following is the summary of previous agreements on preemption indication[1][2][3][4].
	RAN1#89 meeting
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.

RAN1#AH_NR2 meeting
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

RAN1#90 meeting
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

RAN1#AH_NR3 meeting
Agreements:
· 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

Agreements:
· 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

Agreements:
· 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



Based on the above agreements and the remaining issues in the offline summary document [5], we introduce our views on preemption indication in this contribution.

Downlink Preemption Indication
Remaining issues
According to the previous agreements, the group common DCI for preemption indication will be separate from the group common PDCCCH for SFI. However, whether other group common PDCCH except for SFI can also contain preemption indication is still FFS. The preemption indication is for UEs who their eMBB transmissions are preempted by URLLC transmission. Only limited UEs will be of interest to monitor this information. We cannot observe any specific relationship between preemption indication and any other group common DCI (if defined). Therefore, separate group common PDCCH for preemption indication should be defined. However, the same payload size with other DCI formats should be considered in order to reduce the number of blind decoding.

Proposal 1: The separate group common PDCCH for preemption indication should be defined. In order to reduce the number of blind decoding, the same payload size with other DCI formats should be considered.

Regarding the configuration of reference downlink resource, in case of time duration, the previous working assumption should be confirmed since we cannot see any clear benefit and reason for having different time duration from the monitoring periodicity. Moreover, explicit signaling of time duration may increase signaling overhead even though it would be RRC signaling. However, in case of frequency region of the reference downlink resource, explicit signaling will be needed since difference UEs may have different active bandwidth parts (BWPs). If the frequency region of reference downlink resource is implicitly derived from the active BWP and different UEs have different active BWPs, each UE may have different understanding and it may cause confusion and signaling overhead for preemption indication.

Proposal 2: For time duration of reference downlink resource, the working assumption should be confirmed. The frequency region of reference downlink resource should be explicitly configured by RRC since different UEs may have different active BWPs.

There are two options for the minimum periodicity of preemption indication monitoring need to be down-selected. One is one slot. The other is less than a slot. In case of less than a slot, it will be more helpful to improve decoding performance of corrupted eMBB PDSCH at the cost of increased number of blind decoding. However, in our view, eMBB PDSCH preempted by URLLC traffic will be most likely slot based transmission. In this perspective, option 1 seems to be more reasonable and it will require less power consumption. Therefore, we prefer that the minimum periodicity of preemption indication monitoring is defined as one slot.

Proposal 3: The minimum monitoring periodicity of preemption indication is one slot.

There is another issue on intended UE behaviors when DL preemption indication is received. Depending on the timing of receiving preemption indication, the UE behaviors might be different. However, it will be up to UE’s implementation and no need to specify UE behaviors.

Proposal 4: The UE behavior does not need to be specified and should be left to implementation.

Method of preemption indication
In this subsection, we introduce the details of preemption indication. Regarding the time domain granularity for preemption indication, we think one OFDM symbol granularity should be supported since it is suitable for supporting low latency and the preemption event can be occurred at any time. In addition to the minimum time granularity, the time duration for the non-slot based transmission should be also supported. In case of frequency domain granularity, we think the relatively coarse granularity compared to the time granularity will be enough since the URLLC transmission is typically using a large bandwidth and it will be helpful to reduce the signaling overhead for preemption indication. Therefore, the minimum one symbol granularity in time domain and coarse granularity in frequency domain should be supported respectively.
Based on the above considerations, we propose to use bitmap indication with mode selection. As the time granularity is increased (1, 2, 4, and 7 symbols), the frequency granularity is decreased (1, 1/2, 1/4, and 1/7 of configured reference downlink resource) in order to fix the number of bits for preemption indication. One of time and frequency granularity set will be selected by the mode selection. Then, one or multiple resource unit(s) will be indicated by bitmap indication based on the selected granularity.
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[bookmark: _Ref494628847]Figure 1. Example of bitmap indication with mode selection
Figure 1 shows an example of the bitmap indication with mode selection. With the mode selection, the granularity set of time and frequency is selected, and then in the selected mode preempted resource(s) are indicated by bitmap signaling. The mode selection bits can be included in the preemption indication together for more flexibility or configured by RRC in order to save the signaling overhead.

Proposal 5: The bitmap indication with mode selection should be considered for preemption indication.

[bookmark: _GoBack]Regarding how to indicate preemption events for multiple slots, two options can be considered. One is the various payload size according to the number of monitoring slots for preemption indication. Under the assumption that the payload size for one slot is ‘M’, if the number of slots for monitoring preemption indication is ‘N(≥1)’, the total payload size will be M∙N. Since the number of slots for monitoring preemption indication is related with the monitoring periodicity of preemption indication, if the monitoring periodicity is configured, the total payload size will be implicitly derived. The other option is fixed payload size regardless of the number of slots for preemption indication. In this option, the payload size should be defined considering the maximum number of monitoring slots. In order to save the payload size, the union of preemption indications for multiple monitoring slots can be signaled. Both options should be further studied considering the decision of monitoring periodicity.

Summary
In this contribution, we made the following proposals and observations.
Proposal 1: The separate group common PDCCH for preemption indication should be defined. In order to reduce the number of blind decoding, the same payload size with other DCI formats should be considered.
Proposal 2: For time duration of reference downlink resource, the working assumption should be confirmed. The frequency region of reference downlink resource should be explicitly configured by RRC since different UEs may have different active BWPs.
Proposal 3: The minimum monitoring periodicity of preemption indication is one slot.
Proposal 4: The UE behavior does not need to be specified and should be left to implementation.
Proposal 5: The bitmap indication with mode selection should be considered for preemption indication.
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