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Introduction
[bookmark: _Toc497903691]In RAN1#91, the following agreements on DL Pre-emption indication were reached [1]:
Working assumption:
· DCI payload size for preemption indication is configurable by RRC
· FFS the interaction with DCI payload size for SFI especially in terms of RRC configuration, and potentially other DCI formats

Agreements:
· Within a PUCCH group, UE can be configured to monitor group common PDCCH for pre-emption indication for a Scell on a different serving cell
· One DCI can contain one or more pre-emption indication field(s) corresponding one or more serving cells
· Each field (14bits bitmap) for one serving cell
· RRC configures the PI field location in the DCI format that is applied to that cell
· No concensus to support mini-slot level monitoring periodicity of preemption indication in RAN1#91
· Confirm the following working assumption in RAN1#90bis
· The frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
· Configuration of UE monitoring of preemption indication is per DL BWP
· For the bitmap indication, the time-frequency blocks of the reference DL resource determined by {M, N} ({M, N}={14, 1}, {7, 2} ) are indexed in frequency first manner
· Note: The reference DL resource is partitioned with M time domain parts and N frequency domain parts. 
· Note: Current TS38.213 needs to be updated according to the above agreement.
· When a PI is detected, the time location of the corresponding reference DL resource (RDR) is determined by:
· The RDR starts at the 1st symbol of the previous CORESET for PI monitoring and ends right before the current CORESET at which the PI is detected. 
· The UE is not expected to take into account a PI detected in a BWP for a PDSCH scheduled in a different BWP of the same serving cell.
· 
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Agreements:
· Support 4 as additional PI monitoring periodicity value as part of the RRC configuration for the UE
· No other additional values in Rel-15
· 

Discussion
Based on the plenty of agreements in the last 3GPP meeting, we see two questions on pre-emption indication, which are summarized in subsections of this paper.
Monitoring periodicity and RDR partitioning
As it was agreed PI monitoring periodicity can be 1, 2, TBD1, TBD2 slots. According to current agreements we can conclude that there is no need to introduce complex RDR partitioning. We prefer even partitioning instead.
[bookmark: _Ref503428690]Proposal 1: RDR should be evenly partitioned in time. A partition size can be found as RDR size in OFDM-symbols divided by M value.

In principle, PI monitoring periodicity value can be upper bounded by HARQ timeline because after a while PI will not be useful. Then most interesting resolution values can be picked up from the list of candidate values. Let’s summarize PI monitoring values in Table 1.

Table 1. RDR characteristics at different PI monitoring periodicity values.
	
	PI periodicity
[slots]
	RDR size [os]
	M, N
	Time resolution [os]

	Agreed values
	1
	14
	{14, 1}
{7, 2}
	1
2

	
	2
	28
	{14, 1}
{7, 2}
	2
4

	
	4
	56
	{14, 1}
{7, 2}
	4
8

	Options for TBD1
	3
	42
	{14, 1}
{7, 2}
	3
6

	
	5
	70
	{14, 1}
{7, 2}
	5
10

	
	6
	84
	{14, 1}
{7, 2}
	6
12

	
	7
	98
	{14, 1}
{7, 2}
	7
14

	
	8
	112
	{14, 1}
{7, 2}
	8
16


[bookmark: _Ref498505269]
It could be noticed that periodicity value “7 slots” gives a slot and half-slot resolution, which can be useful for high numerologies, where we have longer HARQ timeline in terms of OFDM-symbols and expect rather big pre-emption allocation time-wise. 
[bookmark: _Ref503428693]Proposal 2: Maximum value of monitoring periodicity can be limited by HARQ timing. TBD1 is  7 slots.
UE behaviour on PI and FI
In principle, UE can be configured on receiving only pre-emption indicator (PI), only CBG flush indicator (CBGFI) or both indicators at the same time. When there is only one way for pre-emption indication, it is evident that UE must flush/restore PI- or FI-pointed parts of soft-buffer as soon as it can. But if PI and FI are configured together, the PI can help to determine which parts of a soft-buffer shall UE flush/restore, while CBGFI can be a trigger for soft-buffer modification. This two steps algorithm can help to avoid unnecessary flushing in beamforming and MU‑MIMO scenarios, when some eMBB UEs were not affected due to pre-emption allocation on different layers or beams.
[bookmark: _Ref498505273]Proposal 3: PI doesn’t trigger soft-buffer flushing when CBGFI is configured together with PI.
All soft-buffer related questions in case of pre-emption are discussed in our companion paper [2].
DCI for PI with multiple component carriers
It has been agreed that cross carrier preemption indication is supported, i.e. preemption indication can refer to a preemption in own CC, or another CC. This means that  pre-emptiong indication field in DCI  should be able to indicate preemption on multiple  component carriers. However, it is not practical to have always 14 bits field per CC as the DCI size will vary too much and add difficulties for UE to detect. To address this issue, some mapping between preemption on multiple carriers, and the PI in the DCI can be considered.
Proposal 4:  PI should be able to indicate preemption on multiple CCs
Conclusion
In this contribution, we made the following observations and proposals: 
Proposal 1: RDR should be evenly partitioned in time. A partition size can be found as RDR size in OFDM-symbols divided by M value.
Proposal 2	Maximum value of monitoring periodicity can be limited by HARQ timing. TBD1 is 7 slots.
Proposal 3	PI doesn’t trigger soft-buffer flushing when CBGFI is configured together with PI.
Proposal 4  PI should be able to indicate preemption on multiple CCs.
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