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Introduction
In RAN#94-e meeting, a new WI on Enhancement of NR Dynamic spectrum sharing was agreed in [1]. the objectives of this WI are showing below. 
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.
· 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 RAN1#109-e meeting [2], the following working assumptions and agreements were made.

Working Assumption
Introduce two new RRC parameters (i.e., list3 and list4). gNB cannot configure legacy list1/2 and new list3/4 simultaneously. If new list3/4 are configured, UE applies list3/4 regardless of whether CORESETPoolIndex= 1 is configured for any of DL BWPs of the serving cell.
Working Assumption
· Introduce two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig around which the UE shall do rate matching for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS. 
· The network does not configure lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. Lte-CRS-PatternList4-r18 is configured if lte-CRS-PatternList3-r18 is configured in ServingCellConfig. 
· For case when UE is not configured with two CORESET pools two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied
· For case when UE is configured with two CORESET pools two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· If UE is configured with crs-RateMatch-PerCoresetPoolIndex, lte-CRS-PatternList3-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘0’, and lte-CRS-PatternList4-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘1’
· Otherwise, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied.
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList31, and so on.”
Agreement 
· Introduce new UE capability(ies) for support of two overlapping LTE CRS patterns in Rel-18 DSS if the UE is NOT configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet. 
· NW can configure two LTE-CRS overlapping rate matching patterns without coresetPoolIndex only if the UE indicates support of the new capability(ies). 
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16.
· Maximum number of LTE-CRS rate matching patterns for PDSCH supported by a UE (i.e., maxNumberPatterns-r16 and maxNumberNon-OverlapPatterns-r16) is kept unchanged.
In this contribution, we discuss the further enhancement on DSS, especially on two overlapping CRS rate matching patterns and give our proposals.
Discussion
With the working assumption made in last meeting, the two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 would be used by UE to perform rate matching for both multi-TRP scenario ad non-MTRP scenario. For multi-DCI based multi-TRP, two overlapped LTE CRS patterns were already supported since Rel-16 and configured by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, the Rel-16 rate matching solution works well for MTRP and could be already implemented. Now the working assumption mixed the Rel-18 DSS and the multi-TRP together. It can divide into three different cases. 
1. Only support multi-TRP
RRC parameters lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 are applied. If Rel-18 DSS is supported later, two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied for DSS.
2. Only support Rel-18 DSS
Two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 would be used.
3. Support both multi-TRP and DSS at the same time
Two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 would be used.
Thus, which rate matching pattern list should be applied is according to implementation status or up to implementation choice.  In this way, two new UE capabilities can be defined, LTE CRS rate matching pattern list 3/4 is applied to Rel-18 DSS, or pattern list 3/4 is applied to both Rel-16 multi-TRP and Rel-18 DSS.
Proposal 1: Define two UE capabilities to support two overlapped LTE CRS rate matching pattern list
Capability 1: support two overlapping LTE CRS rate matching pattern lists, i.e., pattern list 3/4, for Rel-18 DSS
Capability 2: support two overlapping LTE CRS rate matching patterns lists, i.e., pattern list 3/4, for both multi-TRP and Rel-18 DSS
Summary
In this contribution, we discuss the aspects on UE supporting for two overlapping CRS rate matching patterns, and the relationship with Rel-16 multi-TRP. We have the following proposals:
Proposal 1: Define two UE capabilities to support two overlapped LTE CRS rate matching pattern list
Capability 1: support two overlapping LTE CRS rate matching pattern lists, i.e., pattern list 3/4, for Rel-18 DSS
Capability 2: support two overlapping LTE CRS rate matching patterns lists, i.e., pattern list 3/4, for both multi-TRP and Rel-18 DSS
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