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1. [bookmark: _Ref95743991]Introduction
The following objectives are included for the improvement of NR spectrum efficiency for LTE NR co-existence:
· 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.
· 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] 
In this contribution, we discuss the 2nd objective and provide our views on the spec impact of supporting two CRS patterns.
2. [bookmark: _Ref498564494]Discussion
For a cell-edge UE suffering serious interference from at least one neighboring cell, it may be beneficial to support two overlapping CRS patterns for PDSCH rate matching, no matter the UE is configured with MTRP or a single TPR. However, currently, only in the multi-TRP case, can gNB configure two overlapping CRS rate matching patterns to UE for PDSCH rate matching. Thus, it is proposed in the WID to support two overlapping CRS rate matching patterns for PDSCH rate matching for non-MTRP case.
First of all, it should be clarified that this work is only used for rate matching of dedicated PDSCHs. It is not expected to change the corresponding UE behavior of receiving a common PDSCH (e.g. SI/Paging/RAR etc.). Moreover, as this feature is for PDSCH RM on the DSS band, the feature should be applied to PDSCH with 15kHz SCS in FR1 only.
[bookmark: _Ref101901375]Proposal 1. Clarify that in this WID, the two overlapping CRS rate matching patterns are only applicable to PDSCH with 15kHz SCS scheduled by PDCCH with DCI format 1_1 or DCI format 1_2 with CRC scrambled with dedicated RNTI in non-MTRP case in FR1.
Second, to support this feature for PDSCH RM in the non-MTRP cases, there are two options:
· Option1. Reuse the existing RRC parameters lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, and remove the restriction that lte-CRS-PatternList2-r16 is configured only when two different values are configured for coresetPoolIndex.
· Option2. Introduce new RRC parameters, e.g., lte-CRS-PatternList1-r17and lte-CRS-PatternList2-r17, and corresponding descriptions in the spec.
Either option has a limited spec impact.
[bookmark: _Ref101713272]Proposal 2. To support two overlapping CRS rate matching patterns, the following options can be considered.
· Option1. Reuse the lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 and remove the restriction that lte-CRS-PatternList2-r16 is configured only when two different values are configured for coresetPoolIndex
· Option2. Introduce new RRC parameters, e.g., lte-CRS-PatternList1-r17 and lte-CRS-PatternList2-r17, for this feature and corresponding descriptions in the spec.
Last but not least, supporting this feature should be subject to UE capability. For example, the NR RedCap UE operating in a dedicated band instead of a refarming band does not have to support this feature. Therefore, a new UE capability should be introduced. For non-MTRP case, only when the new capability is reported to gNB, can gNB configure two overlapping CRS patterns to UE for PDSCH rate matching, otherwise, UE is not expected to be configured with two overlapping CRS patterns.
[bookmark: _Ref101901378]Proposal 3. A new UE capability should be introduced to indicate the support of two overlapping CRS patterns. Only when the new capability is reported to gNB, can gNB configure two overlapping CRS patterns to UE for PDSCH rate matching for non-MTRP case.

3. Conclusion
In this contribution, we focus on two overlapping CRS rate matching patterns, and have the following proposals:
Proposal 1. Clarify that in this WID, the two overlapping CRS rate matching patterns are only applicable to PDSCH with 15kHz SCS scheduled by PDCCH with DCI format 1_1 or DCI format 1_2 with CRC scrambled with dedicated RNTI in non-MTRP case in FR1.
Proposal 2. To support two overlapping CRS rate matching patterns, the following options can be considered.
· Option1. Reuse the lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 and remove the restriction that lte-CRS-PatternList2-r16 is configured only when two different values are configured for coresetPoolIndex
· Option2. Introduce new RRC parameters, e.g., lte-CRS-PatternList1-r17 and lte-CRS-PatternList2-r17, for this feature and corresponding descriptions in the spec.
Proposal 3. A new UE capability should be introduced to indicate the support of two overlapping CRS patterns. Only when the new capability is reported to gNB, can gNB configure two overlapping CRS patterns to UE for PDSCH rate matching for non-MTRP case.

