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1. Background
In this contribution, we discuss maintenance aspect for Rel-18 DSS enhancements.

2. Discussion
Until Rel-17, a CORESET with the higher-layer parameter precoderGranularity = allContiguousRBs never overlaps with LTE-CRS pattern(s). In Rel-18, such CORESET can overlap with LTE-CRS pattern(s), as specified below in TS 38.211 Clause 7.3.2.2:
	For a CORESET configured by the ControlResourceSet IE: 
-	 is given by the higher-layer parameter frequencyDomainResources;
-	 is given by the higher-layer parameter duration, where  is supported only if the higher-layer parameter dmrs-TypeA-Position equals 3;
-	interleaved or non-interleaved mapping is given by the higher-layer parameter cce-REG-MappingType;
-	 equals 6 for non-interleaved mapping and is given by the higher-layer parameter reg-BundleSize for interleaved mapping;
-	 is given by the higher-layer parameter interleaverSize;
-	 is given by the higher-layer parameter shiftIndex if provided, otherwise ;
-	for both interleaved and non-interleaved mapping:, the UE may assume 
-	the same precoding being used within a REG bundle if the higher-layer parameter precoderGranularity equals sameAsREG-bundle the UE may assume the same precoding being used within a REG bundle 
-	if the higher-layer parameter precoderGranularity equals allContiguousRBs , 
-	the UE may assume the same precoding being used across the all resource-element groups within the set of contiguous resource blocks in the CORESET
-	, and the UE may assume that no resource elements in the CORESET overlap with an SSB
-	if the UE is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap, the UE may assume that no resource elements in the CORESET overlap with or LTE cell-specific reference signals as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2, if the higher-layer parameter precoderGranularity equals allContiguousRBs.



When a CORESET with the higher-layer parameter precoderGranularity = contiguousRBs overlaps with LTE-CRS pattern(s), DMRS for a PDCCH candidate is spread across entire contiguous RBs of the CORESET. Even if a PDCCH candidate itself does not overlap with LTE-CRS pattern(s), the associated DMRS REs may overlap with it. If a UE reports the UE capability for PDCCH reception overlapped with LTE-CRS (FG52-1) with indicating the need for at least one clean OFDM symbol, and if the UE is configured with a CORESET with the higher-layer parameter precoderGranularity = contiguousRBs, the UE should not be required to monitor a PDCCH candidate, if there is no clean OFDM symbol for DMRS associated with the PDCCH candidate, even when the PDCCH candidate itself does not overlap with LTE-CRS pattern(s).

Examples are illustrated in Fig. 1, where a 2-symbol or 1-symbol CORESET with the higher-layer parameter precoderGranularity = contiguousRBs partially overlaps with LTE-CRS in frequency-domain. In both examples, there is a PDCCH candidate that is not overlaps with LTE-CRS. However, DMRS for the PDCCH candidate overlaps with LTE-CRS within the contiguous RBs. If the UE needs at least one clean OFDM symbol for PDCCH reception overlapping with LTE-CRS, the PDCCH candidate of the 1-symbol CORESET in the right figure, even though not overlapped with LTE-CRS, is not decodable.
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Fig. 1	Examples of CORESET with precoderGranularity = contiguousRBs partially overlaps with LTE-CRS

TS38.213 Clause 10 specifies following:
	A UE is not required to monitor PDCCH candidates for a Type0/0A/0B/1/1A /2/2A -PDCCH CSS set when the active TCI state for a corresponding CORESET is not associated with physCellId in ServingCellConfigCommon.
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList, the UE 
-	is not required to monitor the PDCCH candidate if the UE is not provided pdcchCandidateReception-WithCRSOverlap,
-	monitors the PDCCH candidate if the UE is provided pdcchCandidateReception-WithCRSOverlap and the UE indicates an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList [18, TS 38.306].
If a UE is provided availableRB-SetsPerCell, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by an available RB set indicator field in DCI format 2_0 as described in clause 11.1.1. If the UE does not obtain the available RB set indicator for a symbol, the UE monitors PDCCH candidates on all RB sets in the symbol.



FG52-1 has component 2 as follows:
	2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}



Since TS38.213 does not specify which PDCCH candidate(s) may not be monitored when the UE is provided pdcchCandidateReception-WithCRSOverlap, it would be easier to add the clarification in the component 2 of FG52-1. For example, following clarification would work.

2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate and its associated DMRS is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate or its associated DMRS overlap with LTE CRS}

Proposal:
· For a CORESET with precoderGranularity = allContiguousRBs, channel estimation for a PDCCH candidate of the CORESET is based on “legacy CE assumption” or “CE on clean symbol(s) only” using DMRS over the entire contiguous RBs for the PDCCH candidate
· Update the component 2 of FG52-1 as follows:
· 2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate and its associated DMRS is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate or its associated DMRS overlap with LTE CRS}


3. Conclusion
In this contribution, we discuss maintenance for Rel-18 eDSS and propose the following.

Proposal:
· For a CORESET with precoderGranularity = allContiguousRBs, channel estimation for a PDCCH candidate of the CORESET is based on “legacy CE assumption” or “CE on clean symbol(s) only” using DMRS over the entire contiguous RBs for the PDCCH candidate
· Update the component 2 of FG52-1 as follows:
· 2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate and its associated DMRS is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate or its associated DMRS overlap with LTE CRS}
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