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Introduction
In RAN1#89, the following agreements on DL Pre-emption indication were reached [2]:
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.
In NR RAN1 ad hoc # 2, the following agreement were reached [1]:
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

[bookmark: _Ref178064866]Discussion
At the last RAN1 meeting a group common DCI was agreed to provide indication of downlink pre-emption. As the usage is different and the feature support in UEs will most likely also be different it is preferred to separate out the DL pre-emption indicator into a separate DCI message compared to the SFI indicator pre-emption indication message.
Proposal 1: The DL preemption indicator is provided in separate DCI message from the SFI
It is obviously most efficient to deliver the DCI message that indicates pre-emption of a DL transmission as early as possible to the UE. There is however no need to specify an associated timing for it. Rather the DCI message indicating a pre-emption has happened can be sent at any occasion in time almost. The DCI message would contain a field that indicates the timefield that tracks backwards in time from the reception for the pre-emption DCI. 
Proposal 2. The DL pre-emption DCI contains a bitfield that indicates backward in time which slot was pre-empted
· The bitfield has 3 bits with the values (0, -1, -2, -3 ,-4, -5, -6, -7)

Lastly the question is what level of granularity the DL pre-emption should be provided on. There are in principle three possibilities on high-level. Firstly, it is to indicate it based on CBGs, secondly on OFDM symbol basis and thirdly based on the resource allocation of pre-empted transmission. The first approach is generic, but misses potentially some granularity as it will be a rather coarse approach if the CBG maps out over multiple OFDM symbols. The second approach is a generic approach that can easily be used to indicate the amount of OFDM symbols used for other transmission(s). Keep in mind that there could potentially be multiple transmissions and not only one. The third one would require rather large signalling overhead and at the sametime not being able to cover the case that there are multiple pre-emptions. The most generic approach therefor seems to be the second approach, i.e. that the pre-emption indication is done on an OFDM symbol basis. This would require that the DCI message contains 14 bits to indicates DL pre-emptions to cover the longest possible PDSCH transmissions.
Proposal 3. The DL pre-emption DCI contains a bitfield that indicates which OFDM symbols was pre-empted in the affected slot
· The bitfield has 14 bits, each bit indicates the correspondingly a pre-empted OFDM symbol

A specific DCI message is used to deliver the DL pre-emption indication. Going for a new DCI message size for this message would increase the blind decodes. Consequently, it would be beneficial to reuse an existing DCI message to deliver the DL pre-emption indication, which DCI message this is needs to be determined after it has become clear which DCI messages the UE monitors. 
Proposal 4. The DL pre-emption DCI message reuses an DCI payload sizes that the UE is monitoring for other purposes

To be able to support different services it is assumed in the discussion currently that the UE can be assigned with multiple PDSCH within the same subframe. To get sufficient flexibility we see that it is sufficient to be able to handle to PDSCH for unicast simultaneously on one carrier for the UE. To provide sufficient flexibility in the design no restriction should be made on the allocated frequency resource and time resource for the two PDSCH(s). Note however that a UE can be assigned with many consecutive PDSCH(s) in time within a slot if they do not overlap in time.
Proposal 5. In total the UE can receive two PDSCH(s) that overlap in time on the same carrier
· Note they may also overlap in frequency

Conclusion
We discussed the code block group formation designs. We propose
· The DL preemption indicator is provided in separate DCI message from the SFI.
· The DL pre-emption DCI contains a bitfield that indicates backward in time which slot was pre-empted
· The bitfield has 3 bits with the values (0, -1, -2, -3 ,-4, -5, -6, -7)
· The DL pre-emption DCI contains a bitfield that indicates which OFDM symbols was pre-empted in the affected slot
· The bitfield has 14 bits, each bit indicates the correspondingly a pre-empted OFDM symbol
· The DL pre-emption DCI message reuses an DCI payload sizes that the UE is monitoring for other purposes
· In total the UE can receive two PDSCH(s) that overlap in time on the same carrier
· Note they may also overlap in frequency
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