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1 Introduction

In RAN1’s LS (R1-1909840), regarding multiple frequency domain monitoring locations within a search space, RAN1 agreed:

Agreement:
For CORESET configuration in a serving cell with carrier bandwidth greater than LBT bandwidth, 

· For the case where a CORESET is confined within a LBT bandwidth, the search space set configuration associated with the CORESET can have multiple monitoring locations in the frequency domain (per LBT bandwidth)
· Send an LS to RAN2 informing them of this agreement and providing clarifications on the above if necessary
· Note: For scenarios in which gNB transmits PDCCH/PDSCH on a single BWP if CCA is successful at gNB for the whole BWP, CORESET(s) need not all be confined within an LBT bandwidth, and no specification impact is foreseen
Conclusion:

The following are unchanged from Rel-15 for PDCCH.
· The maximum number of monitored PDCCH candidates per slot and per serving cell.

· The maximum number of non-overlapped CCEs per slot and per serving cell.
· CCE-to-REG mapping rule and hashing function.
RAN1 further discuss the details and had the following agreements in last meeting:

Agreement:
For a search space set configuration associated with multiple monitoring locations in the frequency domain (as per the previous agreement defining such a search space set associated with a CORESET confined within an LBT bandwidth):

· PRBs allocated by frequencyDomainResources in the CORESET configuration are confined within one of LBT bandwidths within the BWP corresponding to the CORESET.

· Within the search space set configuration associated with the CORESET, each of the one or more monitoring locations in the frequency domain corresponds to (and is confined within) an LBT bandwidth and has a frequency domain resource allocation pattern that is replicated from the pattern configured in the CORESET.

· CORESET parameters other than frequency domain resource allocation pattern are identical for each of the one or more monitoring locations in the frequency domain.

· Include this and the prior agreement on this issue in an LS to RAN2

Our understanding on the enhancement to the legacy search space can be understood as:
1. Each search space set configuration associated with a CORESET can have multiple monitoring locations in the frequency domain;
2. Each monitoring location in the frequency domain is to be confined within an LBT bandwidth;
Currently, the monitoring location in the frequency domain for a search space set is determined by the associated CORESET, specifically by the parameter frequencyDomainResources in ControlResourceSet.
Based on RAN1’s recommendation, multiple monitoring locations in the frequency domain for a search space set can be achieved using a way which is similar as the parameter monitoringSymbolsWithinSlot in SearchSpace.

In this paper, we give our views on how to achieve the RAN1’s enhancements on multiple monitoring locations in frequency domain for a search space.
2 Discussion
In our view, in order to implement the enhancements requested from RAN1, a bitmap can be introduced in the SearchSpace, with the size equal to the maximum supported number of LBT subband in a BWP. Each field in the bitmap is corresponding to a LBT subband in the BWP. If the value of the corresponding field is set to 0, it means there is no monitoring location in the corresponding LBT subband; otherwise monitoring location in the corresponding LBT subband is the same as the monitoring location in the associated CORESET.
Proposal 1 Introduce a bitmap in the searchSpace, with the size equal to the maximum supported number of LBT subband in a BWP.

Proposal 2 Each field in the bitmap is corresponding to a LBT subband in the BWP.

Proposal 3 If the value of the field is set to 1, it means there is no monitoring location in the corresponding LBT subband, otherwise the monitoring location in the corresponding LBT subband is the same as the monitoring location in the associated CORESET.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce a bitmap in the searchSpace, with the size equal to the maximum supported number of LBT subband in a BWP.
Proposal 2
Each field in the bitmap is corresponding to a LBT subband in the BWP.
Proposal 3
If the value of the field is set to 1, it means there is no monitoring location in the corresponding LBT subband, otherwise the monitoring location in the corresponding LBT subband is the same as the monitoring location in the associated CORESET.
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