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[bookmark: _Ref4817]Introduction
After RAN1#110 meeting, Rel-18 Enhancement of NR Dynamic spectrum sharing (DSS) has been completed from RAN1 perspective. In this contribution, we provide our analysis and potential TPs on the remaining issues on PDCCH reception in symbols with LTE CRS REs. 
Discussion
TP for TS 38.211
Based on the TS 38.211-i00 [1], the UE may assume that no resource elements in the CORESET overlap with LTE CRS from lte-CRS-PatternList1, or lte-CRS-PatternList2 if the UE is not provided with pdcchCandidateReception-WithCRSOverlap. 
	[bookmark: _Toc29230367][bookmark: _Toc19796491][bookmark: _Toc45107465][bookmark: _Toc106014825][bookmark: _Toc26459717][bookmark: _Toc51774134][bookmark: _Toc36026626]7.3.2.2	Control-resource set (CORESET)
...
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: 
-	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 , 
[bookmark: _Hlk498503446]-	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
-	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  LTE cell-specific reference signals as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2.
...


While, LTE CRS from lte-CRS-PatternList3 should be also considered based on the component 1) of FG52-1a. Otherwise, UE may assume REs in the CORESET could be overlapped with REs from lte-CRS-PatternList3 if the UE is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap.
	52-1a
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 if the UE supports FG 14-1 or lte-CRS-PatternList3-r18 if the UE supports FG 52-2


As a result, the following TP is proposed to address the above issue, which is also aligned with the description in TS 38.213. 
Proposal 1: Adopt the following TP for sub-clause 7.3.2.2 in TS38.211.
	Reason for change: To complete the list of potential LTE CRS which may be overlapped with NR PDCCH.
Summary of change: Using lte-CRS-PatternList to represent all potential lists.
Consequences if not approved: UE may assume REs in the CORESET could overlapped with REs from lte-CRS-PatternList3 if the UE is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap.
7.3.2.2	Control-resource set (CORESET)
<Unchanged parts are omitted>
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: 
-	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
-	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  LTE cell-specific reference signals as indicated by the higher-layer parameter lte-CRS-ToMatchAround or lte-CRS-PatternList, lte-CRS-PatternList1, or lte-CRS-PatternList2.
<Unchanged parts are omitted>




Conclusion
In this contribution, the remaining issue on PDCCH reception in symbols with LTE CRS REs is provided with the following proposal.
Proposal 1: Adopt the following TP for sub-clause 7.3.2.2 in TS38.211.
	Reason for change: To complete the list of potential LTE CRS which may be overlapped with NR PDCCH.
Summary of change: Using lte-CRS-PatternList to represent all potential lists.
Consequences if not approved: UE may assume REs in the CORESET could overlapped with REs from lte-CRS-PatternList3 if the UE is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap.
7.3.2.2	Control-resource set (CORESET)
<Unchanged parts are omitted>
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: 
-	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
-	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  LTE cell-specific reference signals as indicated by the higher-layer parameter lte-CRS-ToMatchAround or lte-CRS-PatternList, lte-CRS-PatternList1, or lte-CRS-PatternList2.
<Unchanged parts are omitted>
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