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Introduction
In this contribution, we discuss the remaining issues of  NR PDCCH reception in symbols with LTE CRS.
Discussion 
In the RAN1#114 bis meeting, the following TS38.211 TP was agreed in [1].
	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 -------------------------



In RAN1#114, FG 52-1a was updated to indicate support for 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-PatternList3-r18 if the UE supports FG 52-2 as showing in below table [2].
	52. NR_DSS_enh
	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

	52-1, at least one of {14-1, 52-2}
	Yes
	N/A

	52. NR_DSS_enh
	52-2
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier (regardless of support or configuration of multi-TRP)
	1) Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 within a part of NR carrier using 15 kHz overlapping with a LTE carrier (regardless of support or configuration of multi-TRP) for the case when crs-RateMatchPerCoresetPoolIndex is not configured
2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS: {2,3,4,5,6}
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
	5-28
	Yes
	N/A


UE with the capability of FG52-1a would monitor the PDCCH candidates overlapped with LTE CRS if UE is provided with parameter pdcchCandidateReception-WithCRSOverlap. However, if this parameter is not configured or UE doesn’t support the capability of FG52-1a, the UE behavior should be the same with lte-CRS-PatternList4 configured and both lte-CRS-PatternList3 and lte-CRS-PatternList4 configured. But according to current specification, if UE supports FG52-2, and if UE is provided with higher-layer parameter lte-CRS-PatternList4, and is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap, UE may assume there are REs overlapped in CORESET. Then UE would skip monitoring the PDCCH candidate. The UE behavior is not correct.
Therefore, we have the following TP to address the above issue. 
Reason for change: UE behavior is not correct, if UE is provided with higher-layer parameter lte-CRS-PatternList4, and is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap.

Summary of Change:
· Include lte-CRS-PatternList4 to the list of LTE cell-specific reference signals as indicated by the higher-layer parameters when parameter precoderGranularity equals allContiguousRBs
TP for TS 38.211 Section 7.3.2.2 is shown below. 
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<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, or lte-CRS-PatternList4.
<unchanged parts omitted>


Proposal 1: Adopt the above TP to TS38.211.
Summary
In this contribution, we discuss the remaining issues of  NR PDCCH reception in symbols with LTE CRS and have the following proposal1:
Proposal 1: Adopt the following TP to TS38.211.
	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, or lte-CRS-PatternList4.
<unchanged parts omitted>
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