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1	Introduction
In RAN1#98bis meeting, RAN1 agreed the following:

 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

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

While the required changes to RAN1 specs are in RAN1 competence, RRC configuration is up to RAN2. Therefore, in this paper we discuss RRC configuration of the search space set associated with multiple monitoring locations in the frequency domain. 
2	PDCCH structures and reception

RAN1 background

In Release 15, gNB configures a dedicated CORESET with 45-bit bitmap (frequencyDomainResources) on a grid defined by carrier’s Point A, and the first bit of the bitmap is the first 6PRB block which is fully confined in a BWP.  The exact RAN1 wording is given by TS38.213 excerpt

	


For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs with starting common RB position  where the first common RB of the first group of 6 PRBs has common RB index . 





NR-U related RAN1 issue

To be able to fit 48PRB CORESET to each sub-band, for a CORESET confined within sub-band, the CORESET grid is determined by the first CRB of RB-set of usable RBs of a LBT sub-set. First bit of the 45-bit bitmap corresponds to the lowest 6PRB block of the RB-set. This is illustrated on the Figure 1, which shows two RB-sets separated by a guard-band (GB). If the CORESET grid would be common to all sub-bands, it may happen that the 8CCE CORESET would not fit anymore to the second RB-set, because “red” 6PRB clusters are not valid, such there are only floor[(51-4)/6]=7  6PRB clusters left in the RB-set#2.

Observation-1: Existing RAN1 CORESET grid is not suitable for NR-U operations with RB-sets


[image: ]
Figure 1 CORESET grid definition for CORESET mirroring

To fix this issue, RAN1 may define NR-U specific CORESET grid by the following text proposal.


	For a CORESET confined within sub-band, the bits of the 45-bit bitmap (frequencyDomainResources) have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in a RB-set s with starting common RB  



Aspects relevant to RAN2
Assuming that the CORESET grid issue is fixed in RAN1, RAN2, then needs to introduce only a parameter in a SearchSpace IE indicating to which RB-sets of a corresponding carrier the SearchSpace applies. This resulting into a mirroring a CORESET in those RB-sets.  The size of the bitmap may correspond to the number of RB-set on a carrier.  For the case when BWP associated with the SearchSpace IE does not overlap with all the RB-sets, a gNB may indicate CORESET mirroring only for the RB-sets which overlap with the BWP.


Proposal: Introduce a parameter in a SearchSpace IE indicating to which RB-sets of a corresponding carrier the SearchSpace applies. This resulting into a mirroring a CORESET in those RB-sets.  
· The size of the bitmap may correspond to the number of RB-set on a carrier.  
· When BWP associated with the SearchSpace IE does not overlap with all the RB-sets, a gNB may indicated CORESET mirroring only for the RB-sets which overlap with the BWP.


4	Conclusion
In this paper we discussed CORESET signalling for NR-U wideband operation – especially regarding RB-sets and how CORESET frequencyDomainResources can be implicitly mapped by UE to different RB-sets without requiring explicit added overhead by signalling offset for each RB-set indicating where the corresponding RB-set starting point is. Regarding RAN2 detail on how to signal for the search space which RB-sets are valid from CORESET signalling we propose:
Proposal: Introduce a parameter in a SearchSpace IE indicating to which RB-sets of a corresponding carrier the SearchSpace applies. This resulting into a mirroring a CORESET in those RB-sets.  
· The size of the bitmap may correspond to the number of RB-set on a carrier.  
· When BWP associated with the SearchSpace IE does not overlap with all the RB-sets, a gNB may indicated CORESET mirroring only for the RB-sets which overlap with the BWP.
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