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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 one TP on PDCCH reception in symbols with LTE CRS REs. 
Alignment between TS 38.211 and TS 38.213
In RAN1#114bis, the following TP to section 7.3.2.2 in TS 38.211 was agreed to reflect FG 52-1a [1]. That is, including lte-CRS-PatternList3-r18 to the list of LTE cell-specific reference signals as indicated by the higher-layer parameters when parameter precoderGranularity equals allContiguousRBs.
	Agreement
Adopt the TP to Section 7.3.2.2, TS38.211.
---------------------------------------- start TP to 38.211 sub clause----------------------- 
7.3.2.2	Control-resource set (CORESET)
<unchanged parts omitted>
-	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, lte-CRS-PatternList1, or lte-CRS-PatternList2, or lte-CRS-PatternList3.
<unchanged parts omitted>
----------------------------------------------------- end TP -------------------------


While, the description in TS 38.213 is still based on LTE-CRS-PatternList. This may lead to interpretation that lte-CRS-PatternList4 is involved which is not aligned with the agreement.
	Section 10, TS 38.213 based on the editor CR after RAN1#114bis 
10 UE procedure for receiving control information
< Unchanged parts are omitted >
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].
< Unchanged parts are omitted >
10.1	 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround or LTE-CRS-PatternList if the UE is not provided pdcchCandidateReception-WithCRSOverlap
-	a SS/PBCH block.
< Unchanged parts are omitted >



As a result, the following TP is proposed to address the above issues. 
Proposal 1: Adopt the following TP for Clause 10 and Clause 10.1 in TS38.213.
	Reason for change: To make the correct list of potential LTE CRS which may be overlapped with NR PDCCH. 
[bookmark: _GoBack]Summary of change: Use lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3 to represent LTE-CRS-PatternList so that lte-CRS-PatternList4 is precluded. 
Consequences if not approved: Incorrect UE behavior for PDCCH reception in symbols with LTE CRS REs  
10 UE procedure for receiving control information
< Unchanged parts are omitted >
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, lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3or 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].
< Unchanged parts are omitted >
10.1	 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround, lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3 or LTE-CRS-PatternList if the UE is not provided pdcchCandidateReception-WithCRSOverlap and the UE does not indicate an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList
-	a SS/PBCH block.
< 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 Clause 10 and Clause 10.1 in TS38.213.
	Reason for change: To make the correct list of potential LTE CRS which may be overlapped with NR PDCCH. 
Summary of change: Use lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3 to represent LTE-CRS-PatternList.
Consequences if not approved: Incorrect UE behavior for PDCCH reception in symbols with LTE CRS REs  
10 UE procedure for receiving control information
< Unchanged parts are omitted >
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, lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3or 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].
< Unchanged parts are omitted >
10.1	 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from
-	lte-CRS-ToMatchAround, lte-CRS-PatternList1, lte-CRS-PatternList2 or lte-CRS-PatternList3 or LTE-CRS-PatternList if the UE is not provided pdcchCandidateReception-WithCRSOverlap and the UE does not indicate an associated capability corresponding to the configuration of lte-CRS-ToMatchAround or of LTE-CRS-PatternList
-	a SS/PBCH block.
< Unchanged parts are omitted >
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