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Introduction
The following agreements were made on the support of two overlapping CRS rate matching in RAN1#109e meeting [1]:
	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 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 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-PatternList3, and so on.”
[bookmark: _Hlk110538478]Agreement 
· Introduce new UE capability(ies) for support of two overlapping LTE CRS patterns in Rel-18 DSS. 
· 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.



Discussion
[bookmark: _Hlk110534664]Based on the discussions during RAN1#109e meeting, two overlapping CRS rate matching (RM) patterns can be configured regardless of configuration of MTRP. Two options for configuring two overlapping CRS RM patterns were discussed, i.e., 
· Option#1: Reusing existing parameters lte-CRS-PatternList1-r16 (pattern list 1) and lte-CRS-PatternList2-r16 (pattern list 2);
· Option#2: Introducing two new parameters lte-CRS-PatternList3-r18 (pattern list 3) and lte-CRS-PatternList4-r18 (pattern list 4);

Considering that both option#1 and option#2 can realize the two CRS overlapping CRS RM, introduction of pattern list 3/4 is redundant from this perspective. The only advantage of option#2 is that when a Rel-18 UE performs BWP switch from a BWP with MTRP configuration to another BWP with STRP configuration, the UE can still perform RM with a single CRS pattern list if configured with pattern list1/2 with option#2. Whereas, the UE must perform RM with two CRS pattern lists with option#1. Whether the above scenario needs to be supported is unclear to us. If the gNB judges that there are two LTE neighboring cells with strong interference, why does the UE need to switch to perform RM with single CRS pattern? Accordingly, we slightly prefer option#1. 
Proposal 1: Slightly prefer reusing existing parameters lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 for two overlapping CRS RM regardless of support or configuration of MTRP.
To support reusing existing parameters to realize two overlapping CRS RM patterns for eDSS UEs, TS38.214 relevant parts need to be updated. 
Proposal 2: To complete the functionality of two overlapping CRS patterns for eDSS UEs, a separate description marked in red can be added in TS 38.214 as follows:
	5.1.4.2 PDSCH resource mapping with RE level granularity
<omitted text>
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
………
-	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.
-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig and UE has the capability of [Rel-18 DSS capability(ies)], REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 are declared as not available for PDSCH.



Similarly, relevant parts of TS 38.331 for two overlapping RM patterns with existing parameters also need to be updated. 
Proposal 3: Send a LS to RAN2 to configure lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 for eDSS UEs as follows:
	ServingCellConfig field descriptions

	<unchanged text omitted>

	lte-CRS-PatternList1
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. The network does not configure this field and lte-CRS-ToMatchAround simultaneously.

	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 or if [Rel-18 DSS capability(ies)] specified in TS 38.306 is indicated. 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 or if [Rel-18 DSS capability(ies)] specified in TS 38.306 is indicated.

	<unchanged text omitted>



Conclusion
According to the above discussions, we have the following observations and proposals:
Proposal 1: Slightly prefer reusing existing parameters lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 for two overlapping CRS RM regardless of support or configuration of MTRP.
Proposal 2: To complete the functionality of two overlapping CRS patterns for eDSS UEs, a separate description marked in red can be added in TS 38.214 as follows:
	5.1.4.2 PDSCH resource mapping with RE level granularity
<omitted text>
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
………
-	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.
-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig and UE has the capability of [Rel-18 DSS capability(ies)], REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 are declared as not available for PDSCH.



[bookmark: _GoBack]Proposal 3: Send a LS to RAN2 to configure lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 for eDSS UEs as follows:
	ServingCellConfig field descriptions

	<unchanged text omitted>

	lte-CRS-PatternList1
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. The network does not configure this field and lte-CRS-ToMatchAround simultaneously.

	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 or if [Rel-18 DSS capability(ies)] specified in TS 38.306 is indicated. 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 or if [Rel-18 DSS capability(ies)] specified in TS 38.306 is indicated.

	<unchanged text omitted>
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