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1. Introduction
Some agreements made by previous RAN1 meetings regarding to downlink pre-emption are quoted below:

RAN1 #90b [1]
	Agreements:
· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled
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:
· 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.


RAN1 #91 [2]
	Agreements:
· 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.
Agreements:
· No concensus to support mini-slot level monitoring periodicity of preemption indication in RAN1#91



In this contribution, we discuss and clarify some unclear parts in the spec related to downlink pre-emption indication in view of above agreements.

2. Discussion
In spec 38.213 [3] subclause 11.2, if a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols that are indicated by the DCI format 2_1, from a set of PRBs and a set of symbols of the last monitoring period.
· The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.
· The set of symbols is determined as  symbols prior to the first symbol of the CORESET in the slot, where  is the PDCCH monitoring periodicity provided by the value of monitoringSlotPeriodicityAndOffset, as described in Subclause 10.1, is the number of symbols per slot,  is the SCS configuration for a serving cell with mapping to a respective field in the DCI format 2_1,  is the SCS configuration of the DL BWP where the UE receives the PDCCH with the DCI format 2_1, if a UE detects a DCI format 2_1 in a PDCCH transmitted in a CORESET in a slot.
Considering both the agreement in RAN1 #91 [2], the reference downlink resource 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, and this agreement is reflected in the following wording in the spec “the set of symbols is determined as  symbols prior to the first symbol of the CORESET in the slot”. There are two possible interpretations to the set of reference downlink symbols in the spec as shown in Fig.1. Though the interpretation in red follows the above agreements, it seems not a valid candidate for operation and the interpretation in green is correct.
Observation 1: There are two possible interpretations to the set of reference downlink symbols in the spec as shown in Fig. 1.
Observation 2: The interpretation that the RDR starts at “the 1st symbol of the previous CORESET for PI monitoring” and ends “right before” the current CORESET seems not valid when  and the first symbol of the CORESET does not align with the symbol boundary of the indicated cell.
Proposal 1: RAN1 confirms that RDR of PI should align symbol boundary of the indicated cell i.e. RDR would not always 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. [image: ]
Fig. 1
According to the agreement in RAN1 #91 [2], only slot-level monitoring periodicity is supported; however, the definition of “slot-level monitoring periodicity” is confusing. 
Considering the agreement in RAN1 #90b [1] that “For slot level monitoring periodicity, UE is not required to monitor pre-emption indication for a slot in which PDSCH is not scheduled” and the agreement in RAN1 #91 [2] that “mini-slot level monitoring periodicity of pre-emption indication is not supported”, which imply at most one DCI format 2_1 is expected to be monitored in a slot for PDSCH. However, according to current spec, considering cross-cell indicating PI with =1, and =0, UE shall monitor two DCI format 2_1 for a PDSCH scheduled in a SCS 15kHz slot, which seems contradicted to previous agreement of “slot level monitoring periodicity”. Moreover, a worst case would be illustrated in Fig. 2, considering scheduled PDSCH with =0, UE may need to monitor three DCI format 2_1 for the PDSCH when there is no restriction of starting OFDM symbol for monitoring DCI format 2_1. 
Observation 3: For slot level monitoring periodicity, it seems not inline with previous agreement if there is no restriction on PI monitoring occasions.
Observation 4: According to 38.213 [3], there is no restriction of starting OFDM symbol of CORESET in a slot for monitoring DCI format 2_1.
Proposal 2: RAN1 confirms no restriction needs to be defined for PI monitoring occasion is required. 
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Fig. 2
3. Conclusion
In this contribution, we discuss some unclear parts in the spec related to downlink pre-emption indication. We give some observations and proposals as following:
Observation 1: There are two possible interpretations to the set of reference downlink symbols in the spec as shown in Fig. 1.
Observation 2: The interpretation that the RDR starts at “the 1st symbol of the previous CORESET for PI monitoring” and ends “right before” the current CORESET seems not available when  and the first symbol of the CORESET does not align with the symbol boundary of the indicated cell.
Proposal 1: RAN1 confirms that RDR of PI should align symbol boundary of the indicated cell i.e. RDR would not always 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.
Observation 3: For slot level monitoring periodicity, it seems not inline with previous agreement if there is no restriction on PI monitoring occasions .
Observation 4: According to 38.213 [3], there is no restriction of starting OFDM symbol of CORESET in a slot for monitoring DCI format 2_1.
Proposal 2: RAN1 confirms no restriction needs to be defined for PI monitoring occasion is required.
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