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Introduction
RAN#94 in December 2021 approved a new WI: Enhancements of NR Dynamic spectrum sharing (DSS) [1], with the following objectives:
	The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence (RAN1):
· Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]
· Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS if there is the performance gain from the additional PDCCH resources.
· [bookmark: _Hlk93047154]Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP [RAN1, RAN2]



[bookmark: _Hlk510705081]This document discusses the second objective: Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP
Discussion
3GPP Rel-16 defines support for two overlapping CRS rate matching patterns in for multi-TRP operation.
The corresponding Rel-16 UE capability is defined as follows [TS38.306]:
	multipleRateMatchingEUTRA-CRS-r16
Indicates whether the UE supports multiple E-UTRA CRS rate matching patterns, which is supported only for FR1. The capability signalling comprises the following parameters:
-	maxNumberPatterns-r16 indicates the maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS. The UE can report the value larger than 2 only if UE reports the value of maxNumberNon-OverlapPatterns-r16 is larger than 1.
-	maxNumberNon-OverlapPatterns-r16 indicates the maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS.
The UE can include this feature only if the UE indicates support of rateMatchingLTE-CRS.



And the corresponding Rel-16 UE capability signalling is defined as follows [TS38.331]:
	-- R1 14-1: Multiple LTE-CRS rate matching patterns
multipleRateMatchingEUTRA-CRS-r16 		SEQUENCE {
	maxNumberPatterns-r16 					INTEGER (2..6),
	maxNumberNon-OverlapPatterns-r16 	INTEGER (1..3)
} 																					OPTIONAL,

-- R1 14-1a: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
overlapRateMatchingEUTRA-CRS-r16 		ENUMERATED {supported} 	OPTIONAL,



However, the overlapping capability was specified for multi-TRP-operation and the configuration restriction is hard-coded in the Rel-16 specifications in both RAN2 (RRC) and in RAN1 (38.214).
[TS38.331 - ServingCellConfig information element]
	lte-CRS-PatternList2
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH scheduled with a DCI detected on a CORESET with CORESETPoolIndex configured with 1. This list is configured only if CORESETPoolIndex configured with 1. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList1, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList1, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and there is at least one ControlResourceSet in one DL BWP of this serving cell with coresetPoolIndex set to 1.



[TS38.214 – subclause 5.1.4.2]
	-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to '0', or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to '1';
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.



Observation 1: Rel-16 specification supports configuring two frequency-overlapping LTE CRS rate matching patterns.
Observation 2: RRC specification restricts the configuration of multiple frequency overlapping LTE CRS rate matching patterns to be possible with multi-TRP operation
Observation 3: 38.214 only applies the frequency-overlapping lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 only if the UE is configured with multi-TRP operation.

Proposal: Lift the restriction of TS38.214 subclause 5.1.4.2 on applying the frequency-overlapping LTE CRS ratematching patterns only when the UE is configured with multi-TRP operation.
Conclusion
The following two observations are made on the Rel-16 specification restriction on multiple overlapping LTE CRS rate matching patterns.
Observation 1: Rel-16 specification supports configuring two frequency-overlapping LTE CRS rate matching patterns.
Observation 2: RRC specification restricts the configuration of multiple frequency overlapping LTE CRS rate matching patterns to be possible with multi-TRP operation
Observation 3: 38.214 only applies the frequency-overlapping lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 only if the UE is configured with multi-TRP operation.

In order to address the Rel-18 WI objective, the following proposal is made:
Proposal: Lift the restriction of TS38.214 subclause 5.1.4.2 on applying the frequency-overlapping LTE CRS rate matching patterns only when the UE is configured with multi-TRP operation.
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