3GPP TSG RAN WG1 #110		    	R1-2207012
e-Meeting, August 22nd – 26th, 2022
Agenda item:	9.9.2
Title:	Discussion on supporting two overlapping CRS rate matching patterns
Source:	MediaTek Inc.
Document for:	Discussion

1. Introduction
Due to the interference from neighboring LTE cells to NR cells, supporting two overlapping CRS pattern configuration has been discussion in RAN #94 meeting and captured in WID[1].  In RAN1 #109-e meeting, an working assumption on how to support the feature has been captured. To facilitate the discussion, our views is as follows.   

2. [bookmark: _Ref494794648]Two overlapping CRS rate matching patterns

During the discussion in RAN #94 meeting, companies have identified the need for supporting the configuration of two overlapping CRS rate matching patterns to mitigate the interference from neighbor LTE cell CRS transmission. Due to the limited TU, companies also identify the specification change should be limited and the same feature supported under m-TRP operation should be reused. However, directly reusing the same feature supported under m-TRP in s-TRP operation will cause issue on backward compatibility. In particular, repurposing lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 might lead to ambiguous UE behavior under s-TRP operation.  To address the issue, a working assumption was captured in RAN1 #109-e meeting as follows:

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.”

In principle, there is no technical issue on the working assumption except potential duplicating functionality with lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16. Some implementation overhead to handle 4 rate-matching lists will be needed. An alternative is to introduce a signaling to UE such that UE can perform rate-matching based on lte-CRS-PatternList2-r16 in s-TRP operation. 

[bookmark: _Ref92449662][bookmark: _Ref101538416]Proposal 1: Adopt one of the following proposals to support two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP
· Confirm the working assumption made in RAN1 #109-e meeting by replacing lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with lte-CRS-PatternList1-r18 and lte-CRS-PatternList2-r18, respectively.
· Reuse lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 and introduce an BWP-level configuration to indicate whether lte-CRS-PatternList2-r16 is used for rate-matching or not when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet.




3. Conclusion
In summary, we have the following proposals:
Proposal 1: Adopt one of the following proposals to support two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP
· Confirm the working assumption made in RAN1 #109-e meeting by replacing lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with lte-CRS-PatternList1-r18 and lte-CRS-PatternList2-r18, respectively.
· Reuse lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 and introduce an BWP-level configuration to indicate whether lte-CRS-PatternList2-r16 is used for rate-matching or not when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet.
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