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Introduction
Substantial progress was achieved in RAN1#101e towards finalizing the URLLC specifications on UL control and nearly all open issues were resolved. This contribution considers one aspect that was previously raised [1] but not discussed and is deemed to be important for potential deployments of UL CI. 


Resource overhead minimization to support DCI format 2_4 
UL CI deployments are to be applied in FR1 where the bandwidth of the active DL BWP can be small (e.g. smaller than 20 MHz) and a maximum bandwidth UE capability can be 20 MHz. 

For the CORESET used in a DL BWP for the PDCCH transmission with DCI format 2_4, PDSCH transmissions with lower priority (e.g. eMBB) in resources that overlap with the CORESET associated with DCI format 2_4 is typically scheduled prior to the PDCCH transmission with the DCI format 2_4. The gNB does not know at the time of the PDSCH transmission whether or not the corresponding CORESET will be used to transmit the PDCCH with DCI format 2_4. The following alternatives can be considered.
a) The CORESET for the search space set of DCI format 2_4 is included in the higher layer parameters for PDSCH rate matching (e.g. in rateMatchPatternGroup1). Considering the relatively large CCE aggregation level for the PDCCH with DCI format 2_4 and multiple occurrences of the CORESET within a slot, the resource loss per slot is material as typically there will not be any PDCCH transmission with DCI format 2_4 (or any PDCCH transmission according to a search space set using the CORESET). For example, for an aggregation level of 8 CCEs for the PDCCH with DCI format 2_4 and for a twice per slot occurrence after the first two symbols of a slot, a resource loss for a BWP of 20 MHz is 8.3% (and increases/decreases proportionally to the decrease/increase of the DL BWP size).
b) The CORESET is not included in the higher layer parameters for PDSCH rate matching (UE does not rate match a PDSCH reception over the CORESET). The gNB transmits a PDCCH with DCI format 2_1 at a later slot to indicate preempted DL resources (when any). This alternative is not preferable for several reasons including (a) link of support for DCI format 2_4 with support for DCI format 2_1 for a gNB/UE, (b) additional overhead from PDCCH/PDSCH retransmission due to buffer corruption, and (c) additional overhead for transmission of a PDCCH with DCI format 2_1 (when DL preemption is only due to PDCCH with DCI format 2_4). 
c) A UE monitors PDCCH for DCI format 2_4 when it is scheduled to receive PDSCH (in addition to when it is scheduled to transmit PUSCH/SRS). As the UE is receiving PDSCH, the additional power consumption is minimal. Further, the reliability of DCI format 2_4 is expected to be better than of DCI format 2_1. 

From the above alternatives, the third one has no impact on spectral efficiency when DCI format 2_4 is not transmitted as it avoids a corresponding semi-static resource reservation (first alternative), avoids the drawbacks of the second alternative, and is simpler from a UE implementation perspective than monitoring PDCCH for DCI format 2_4 when the UE transmits PUSCH/SRS but does not have DL reception. 

Proposal: A UE monitors PDCCH for DCI format 2_4 when it receives PDSCH, in addition to when it transmits PUSCH/SRS, and rate matches the PDSCH reception according to the CORESET when it detects DCI format 2_4. 


Conclusions
This contribution considered DL resource overhead due to semi-static resource reservation for PDCCH transmission with DCI format 2_4 considering that typically such a transmission does not occur. The following is proposed.

Proposal: A UE monitors PDCCH for DCI format 2_4 when it receives PDSCH, in addition to when it transmits PUSCH/SRS, and rate matches the PDSCH reception according to the CORESET when it detects DCI format 2_4. 
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