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1. Introduction
At the last RAN1 meeting, following agreements have been achieved [1]:
	Agreements:
· For DL CBG-based (re)transmission,
· Following information can be configured to be included in the same DCI:
· Which CBG(s) is/are (re)transmitted.
· Which CBG(s) is/are handled differently for soft-buffer/HARQ combining.
· FFS: whether/how UE behavior is specified, e.g., part/whole of soft-buffer of indicated CBG(s) is flushed.
· FFS: timing of CBG-based (re)transmission.
· 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.



It was agreed to support two mechanisms for handling the data being pre-empted by other transmissions: one is to configure CBG-based (re)transmission together with different handling for soft-buffer/HARQ combining, and the other is to use preemption indication. In this contribution, we discuss some more details on the pre-emption indication agreed at the last RAN1 meeting. Details of CBG-based (re)transmission is discussed in our companion contributions [2] - [4].
2. Signaling of pre-emption indication
For the pre-emption indication, designing a new control channel would introduce much standardization effort. In addition, the UE may have to keep monitoring the new control channel for the preemption indication no matter whether a preemption happens or not. Therefore, it is not reasonable to design a new control channel for this purpose; consider using control channels agreed so far; i.e., a regular PDCCH or a ‘group-common PDCCH’.
Since the URLLC puncturing may only have impact on a subset of UEs with the scheduled data, the signaling can be UE-specific. On the other hand, the signaling can also be UE-group common, and each UE monitoring the signaling can decide by itself whether its own data is impacted or not. For example, the UE can compare the occupied resource region of its own data and the resource region signaled by preemption indication. If there is overlap between the resource regions, the UE can know that its own data transmission has been impacted by pre-emption transmission.
Considering that the pre-emption indication is not included in the DCI scheduling data, it is also not feasible to include the pre-emption indication in the other DCI since in this case two separate DCIs are necessary for each of the UEs impacted by the pre-emption indication. As the bandwidth/duration of the pre-empting data increases, the number of impacted UEs may increase, resulting in more number of DCIs to inform the pre-emption.
Therefore, we consider that for the pre-emption indication, use of ‘group-common PDCCH’ would be feasible. Monitoring a group-common PDCCH is configured by higher-layer and hence, the pre-emption indication can still be UE-specific, e.g., monitoring different group-common PDCCH having pre-emption indication can be configured for different UEs. This is also discussed in our companion contribution [5].
Proposal 1:
· Pre-emption indication is included in a group-common PDCCH.
· Monitoring a group-common PDCCH and the pre-emption indication in the group-common PDCCH is UE-specifically configured by higher-layer signaling.

3. Pre-emption indication granularity for time/frequency resources 
For a data scheduling, the scheduling DCI has time/frequency resource allocation field(s). Since pre-emption indication schedules “pre-empted resources” for the monitoring UE, it is possible to re-use resource allocation field(s) of the scheduling DCI for the pre-emption indication. 
For eMBB, a data is typically scheduled over a slot or slightly smaller than a slot. Therefore, the DCI for eMBB data should have resource allocation field(s) with fine granularity for frequency-domain (e.g., RBG-level bit-map [6]) and coarse granularity for time-domain (e.g., a few bits indication of starting position/duration [7]). For URLLC or low-latency services, DCI should have less payload (to achieve lower coding gain) and typically schedules a data at the same/similar timing, so that the delay between the DCI and the scheduled data is minimal [8]. Therefore, the DCI for URLLC data could have resource allocation field(s) with coarse granularity in both frequency and time-domains. The desirable granularity of pre-emption indication for time/frequency resources is fine for time-domain and fine/coarse in frequency-domain; which is NOT aligned either with that for eMBB data or that for URLLC data.
The duration of pre-empted resource should be aligned with URLLC data. Therefore, the granularity of time/frequency resources for pre-emption indication should be discussed together with the resource allocation mechanism/granularity for URLLC data.
Proposal 2:
· Granularity of time/frequency resources for pre-emption indication should be discussed together with the resource allocation mechanism/granularity for URLLC data.

4. Conclusion
In this contribution, we discussed pre-emption indication for downlink and made following proposals:
Proposal 1:
· Pre-emption indication is included in a group-common PDCCH.
· Monitoring a group-common PDCCH and the pre-emption indication in the group-common PDCCH is UE-specifically configured by higher-layer signaling.
Proposal 2:
· Granularity of time/frequency resources for pre-emption indication should be discussed together with the resource allocation mechanism/granularity for URLLC data.
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