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9.9.1 NR PDCCH reception in symbols with LTE CRS Res
Agreement

If the feature “Reception of NR PDCCH candidates that overlap with LTE CRS REs “is supported, it is RAN1 understanding that the feature is supported by UE performing channel estimation with a regular legacy DMRS pattern in frequency dimension, i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation.
Agreement
Reception of NR PDCCH candidates that overlap with LTE CRS REs is supported by Rel18 UEs
PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15 from UE side.
Note: depends on UE capability 
Following options can be used for PDCCH-DMRS channel estimation
· legacy CE assumption 
· RAN1 consider support this, if no RAN4 performance requirements are defined
· CE on clean symbol(s) only (this channel estimation option does not apply for 1 symbol CORESET)

Note: Restriction on the symbols and/or LTE CRS patterns applicable for above agreements can be considered during UE capability session.
Conclusion

RAN1 understands above agreements applies to 15kHz SCS only.
R1-2207803
Summary#3 of AI: 9.9.1 NR PDCCH reception in symbols with LTE CRS Res
Moderator (Intel Corporation)
R1-2207802
Summary#2 of AI: 9.9.1 NR PDCCH reception in symbols with LTE CRS Res
Moderator (Intel Corporation)
R1-2207801
Summary#1 of AI: 9.9.1 NR PDCCH reception in symbols with LTE CRS Res
Moderator (Intel Corporation)
R1-2205864
Discussion on NR PDCCH reception in symbols with LTE CRS REs
Huawei, HiSilicon

R1-2205964
Discussion on NR PDCCH reception for DSS
ZTE

R1-2206003
Discussion on NR PDCCH reception in symbols with LTE CRS REs
Spreadtrum Communications

R1-2206057
Discussion on PDCCH reception on CRS symbol
vivo

R1-2206324
Discussion on NR PDCCH reception in symbols with LTE CRS REs
OPPO

R1-2206432
NR PDCCH overlapping with LTE CRS
Nokia, Nokia Shanghai Bell

R1-2206658
Discussion on NR PDCCH reception in symbols with LTE CRS REs
Xiaomi
R1-2206842
On PDCCH receptions in symbols with LTE CRS
Samsung

R1-2207011
Discussion on NR PDCCH reception in symbols with LTE CRS REs
MediaTek Inc.

R1-2207039
Discussion on NR PDCCH reception in symbols with LTE CRS REs
LG Electronics

R1-2207130
Evaluation of NR PDCCH overlapping with LTE CRS
InterDigital, Inc.

R1-2207249
NR PDCCH reception in symbols with LTE CRS REs
Qualcomm Incorporated

R1-2207347
Discussion on NR PDCCH reception in symbols with LTE CRS REs
Apple

R1-2207422
Discussion on NR PDCCH reception in symbols with LTE CRS Res
NTT DOCOMO, INC.

R1-2207439
NR PDCCH reception in symbols with LTE CRS REs
Ericsson

R1-2207591
Considerations on NR PDCCH for DSS
KT Corp.

9.9.2 UE support for two overlapping CRS rate matching patterns

Agreement

· 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 only 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.”
The working Assumption made in RAN1#109e does not need to be confirmed.
Working Assumption(RAN1#109e)

· 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.”
Agreement 
lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applicable to 15 kHz SCS PDSCH only.
Agreement

The following TP for sub-clause 5.1.4.2 of TS 38.214 h20 is endorsed in principle. 
	5.1.4.2
PDSCH resource mapping with RE level granularity

<omitted text>

A UE may be configured with any of the following higher layer parameters:

-
REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon 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. 

-
REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 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.

-
For the UE for broadcast reception, REs indicated by 'RateMatchPatternLTE-CRS' in PDSCH-Config-MCCH or PDSCH-Config-MCCH 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.
-
Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
-
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-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 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-PatternList3-r18 and lte-CRS-PatternList4-r18 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-PatternList3-r18 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList4-r18 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-
otherwise, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, in ServingCellConfig.

<omitted text>


Agreement

· Agree the following RRC parameters for support of two overlapping LTE-CRS patterns. 
· Send an LS to RAN2 about the agreed RRC parameters together with all RAN1 agreements in AI 9.9.2. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList3

	New
	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. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The network does not configure this field and lte-CRS-ToMatchAround, or this field and lte-CRS-PatternList1, or this field and lte-CRS-PatternList2 simultaneously.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList4

	New
	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. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] 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-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. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331


Agreement
The draft LS R1-2208193 is endorsed in principle by replacing
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16. 

With

· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16 in Rel-18 ASN.1.

Agreement 

Final LS R1-2208194 is endorsed.
R1-2208194
Draft LS to RAN2 on two overlapping LTE-CRS patterns in Rel-18 DSS
RAN1
R1-2208193
[Draft] LS to RAN2 on two overlapping LTE-CRS patterns in Rel-18 DSS
ZTE [RAN1]
R1-2207843
Feature lead summary #2 on UE support for two overlapping CRS rate matching patterns
R1-2205865
Discussion on UE support for two overlapping CRS rate matching patterns
Huawei, HiSilicon

R1-2205965
Discussion on support of two overlapping CRS patterns for DSS
ZTE, China TeleR1-com

R1-2206004
Discussion on UE support for two overlapping CRS rate matching patterns
Spreadtrum Communications

R1-2206058
Discussion on two overlapping CRS rate matching patterns
vivo

R1-2206325
Discussion on UE support for two overlapping CRS rate matching patterns
OPPO

R1-2206433
Support for 2 overlapping CRS patterns
Nokia, Nokia Shanghai Bell

R1-2206659
Discussion on UE support for two overlapping CRS rate matching patterns
Xiaomi

R1-2206843
Two overlapping CRS rate matching patterns
Samsung

R1-2207012
Discussion on supporting two overlapping CRS rate matching pattern
MediaTek Inc.

R1-2207131
Supporting two overlapping CRS rate matching patterns
InterDigital, Inc.

R1-2207250
UE support for two overlapping CRS rate matching patterns
Qualcomm Incorporated

R1-2207348
Disucssion on UE supporting for two overlapping CRS rate matching patterns
Apple

R1-2207423
Discussion on LTE CRS rate matching pattern
NTT DOCOMO, INC.

R1-2207440
UE support for overlapping CRS rate matching patterns
Ericsson

