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1. Introduction

In the RAN1#90bis meeting, a set of agreements on pre-emption indication were reached [1]:

Agreements:

· The time duration of the reference downlink resource for pre-emption indication equals to the monitoring periodicity of the group-common DCI carrying the pre-emption indication 
· In TDD, at least the semi-statically configured UL symbols are excluded from the reference downlink resource
· Note: This means the reference downlink resource only includes the DL or unknown symbols given by semi-static configuration within the semi-statically configured time duration of the reference downlink resource.
· FFS for the handling of reserved resource especially at RE level
Agreements:

· For minimum monitoring periodicity of pre-emption indication:
· At least slot level monitoring periodicity of preemption indication is supported
· FFS to additionally support other cases (e.g. non-slot level monitoring)
Agreements:

· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled
· UE is not required to monitor preemption indication in DRX slots
· UE is not required to monitor preemption indication for the deactivated DL BWP
· Note: not necessarily all of the above bullets will have spec impacts

Agreement: The HARQ timeline for a PDSCH transmission is not affected by preemption indication. 
Agreements:

· No concensus to introduce an explicit RRC configuration for frequency region of the reference downlink resource for pre-emption indication in Rel-15
· (working assumption) the frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
Agreements:

· A fixed payload size (excluding CRC and potential reserved bits) of the group-common DCI carrying the downlink pre-emption indication (PI), in the format of a bitmap is used to indicate preempted resources within the semi-statically configured DL reference resource

· The bitmap indicates for one or more frequency domain parts (N>=1) and/or one or more time domain parts (M>=1)

· There is no RRC configuration involved in determining the frequency or time-domain parts

· The following combinations are supported and predefined {M, N} = {14, 1}, {7, 2}

· A combination of {M,N} from this set of possible {M,N} is indicated 1bit by RRC configuration for a UE

In this paper, we discuss some remaining issues on pre-emption indication are also discussed.
2. Discussion
Minimum monitoring periodicity of pre-emption indication 
Slot-based monitoring periodicity has been agreed for pre-emption indication. The open issue is whether a smaller periodicity (e.g. symbol-level monitoring) is also needed. This depends on the duration of the pre-empted transmission. If considering a slot-based transmission is pre-empted by a non-slot-based transmission, the slot-based monitoring periodicity is sufficient for pre-emption indication. If a non-slot-based transmission is pre-empted by another, a smaller monitoring granularity may be needed. However, is this a reasonable use case? The key feature of non-slot-based transmission is the low-latency and scheduling flexibility. The duration of non-slot-based transmission can be flexibly indicated by DCI. We do not think unpredicted multiplexing between two non-slot-based transmission is a major use case for consideration. Hence we think the monitoring periodicity smaller than a slot does not needs to be supported.
Proposal 1: Monitoring periodicity of pre-emption smaller than a slot is not supported.
Reference frequency resource region for pre-emption indication
It is a natural consideration that the reference frequency resource region for pre-emption is the active DL BWP for the potential pre-empted UE. However, some also propose that a frequency region smaller than DL BWP is configured by RRC signaling. The advantage of this approach is to narrow down the region the pre-emption may take place, and thus reduce the overhead of frequency-domain indication in PI. However this would constrain the frequency range of non-slot-based transmission. The key feature of non-slot-based transmission is to allocate as much frequency resource as possible in an as short duration as possible, to achieve the low-latency transmission. From this point, it is not clear why the frequency range of the non-slot-based transmission is limited within a narrower subband. Hence we do not see the sounding justification of introducing the configurable reference frequency range for pre-emption indication.
Proposal 2: Confirm the WA that the frequency region of the reference downlink resource for pre-emption indication is the active DL BWP. Explicit RRC configuration for frequency region of the reference downlink resource for pre-emption indication is not supported. 
3. Conclusions
Proposal 1: Monitoring periodicity of pre-emption smaller than a slot is not supported.
Proposal 2: Confirm the WA that the frequency region of the reference downlink resource for pre-emption indication is the active DL BWP. Explicit RRC configuration for frequency region of the reference downlink resource for pre-emption indication is not supported.
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