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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
[bookmark: _Hlk113007499]Rapporteur Note: The main work for RAN1 is completed in Aug 2022. But the corresponding catB CRs will only be brought for approval towards end of WI in Q3, 2023.
2.1.1	Agreements
NR PDCCH reception in symbols with LTE CRS REs
RAN1#109-e (May 2022)
Agreement 
To evaluate the following options:
· Option-1-1: No NR-PDCCH-DMRS is transmitted for only the REs overlapping with LTE-CRS of the OFDM symbol, NR-PDCCH is punctured on REs colliding with LTE-CRS, NR-PDCCH must span at least 2 consecutive symbols with at least 1 symbol not overlapping with LTE-CRS 

· Option-1-2: No NR-PDCCH-DMRS is transmitted in any RE of the OFDM symbol, NR-PDCCH is transmitted on REs not colliding with LTE-CRS including the original DMRS, NR-PDCCH is punctured on REs colliding with LTE-CRS, NR-PDCCH must span at least 2 consecutive symbols with at least 1 symbol not overlapping with LTE-CRS 

· Option-2: NR-PDCCH or NR-PDCCH-DMRS is transmitted on REs not colliding with LTE-CRS, NR-PDCCH and NR-PDCCH-DMRS may or may not be punctured on REs colliding with LTE-CRS
· No puncture is baseline (UE side)
Observation
For evaluations consider the following options:
Option 1-1:
· PDCCH and PDCCH DMRS mapping to REs: Legacy
· PDCCH REs overlapping with LTE CRS: Receiver punctures
· [bookmark: _Hlk103593086]PDCCH DMRS REs overlapping with LTE CRS: All DMRS REs on overlapping symbol Not used for CE, or legacy pattern is assumed
· gNB transmits: Irrelevant what the gNB transmits on REs overlapping with the LTE CRS REs as indicated in the CRS RM pattern. 
· Channel estimator: operate on clean symbol DMRS only, Legacy

Option 1-2:
· PDCCH and PDCCH DMRS mapping to REs: New PDCCH rate-matching
· No PDCCH DMRS on the symbol overlapping with LTE CRS 
· PDCCH REs overlapping with LTE CRS: Receiver punctures
· PDCCH DMRS REs overlapping with LTE CRS: Not expected
· Channel estimator (UE assumption): Operate on clean symbol DMRS only
· gNB transmits: Irrelevant what the gNB transmits on REs overlapping with the LTE CRS REs as indicated in the CRS RM pattern

Option 2:
· PDCCH and PDCCH DMRS mapping to REs: Legacy
· PDCCH REs overlapping with LTE CRS: Baseline: Process as legacy 
· PDCCH DMRS REs overlapping with LTE CRS: Aware or unaware
· Channel estimator: Baseline: Process as legacy (Receiver does not puncture DMRS), Optional: Advanced receiver (Use the DMRS other than legacy behavior)
· gNB transmits: 
· Baseline: May puncture the PDCCH/PDCCH DMRS, or may superposition the two. 
· Optional: may puncture LTE CRS of Port#2&3. 
· Impact to LTE UEs should be considered if superposition is used.

Agreement
For evaluations consider the following list of scenarios:
Scenario#1A: 1 symbol CORESET, overlapped with CRS – Option 2 only
Scenario#2: 2 symbols CORESET, including 1 overlapping symbol and 1 clean symbol – Option 1-1/1-2/2
Scenario#3: 3 symbols CORESET, including 1 overlapping symbol and 2 clean symbols – Option 1-1/1-2/2

Agreement
LLS simulations assumptions, [] are optional:

	Parameters
	Values

	Carrier frequency
	2 GHz

	SCS
	15 kHz 

	Bandwidth 
	20 MHz [5, 10 MHz], LTE bandwidth equal or smaller than NR

	Channel model
	TDL-C 300, [TDL-A 300]

	Correlation
	Low

	Number of BS antennas
	4 Tx, (M,N,P,Mg,Ng;Mp,Np)= (1,2,2,1,1;1,1),
[2 Tx, (M,N,P,Mg,Ng;Mp,Np)= (1,1,2,1,1;1,1).]

	Number of UE antennas
	2 Rx (M,N,P,Mg,Ng;Mp,Np)= (1,1,2,1,1;1,1)

	DCI payload (excluding CRC)
	60 bits [50bits]

	Interleaving
	Non-Interleaved, [Interleaved]

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6 PRBs

	CRS
	single 4 port CRS pattern, [additional 4 port CRS pattern]

	Channel estimation
	practical – companies to report details

	UE speed
	30 kmph [3kmph, 120 kmph, 350 kmph]

	Power ratio of LTE-CRS RE/NR PDCCH RE, Power ratio of LTE-CRS RE/NR PDCCH-DMRS RE
	Companies to report (if applicable)




Agreement 
SLS simulations assumptions, [] are optional:

	Parameters
	Values

	Carrier frequency
	2.1 GHz

	SCS
	15 kHz

	Simulation bandwidth 
	20 MHz [5, 10 MHz]，same as that in LLS

	BS antenna height
	25 m

	UE height
	1.5m 

	TRP transmit power
	49 dBm 20 MHz

	Scenario
	Urban Macro (500m ISD), [Rma (1732m ISD)]

	Device deployment
	80% indoor, 20% outdoor (Uma) [50% indoor,50% in-car (Rma)]

	UE speeds
	Indoor users: 3km/h

	
	Outdoor users (in-car): 30 km/h

	BS noise figure
	5 dB

	BS antenna element gain
	8 dBi

	UE noise figure
	9 dB

	Thermal noise level
	-174 dBm/Hz

	Traffic geometry
	Full Buffer 

	Macro sites
	19

	Downtilt
	102° or according to Scenario

	Minimum BS to UE distance
	35m

	KPI
	Companies to report (e.g., total PDCCH capacity, PDCCH coverage/outage, Potential degradation of LTE, whether and how to achieve coexistence with legacy UEs)

	Others
	Companies to report (e.g., fraction of LTE UEs, fraction of Rel-18 DSS NR UEs, etc.). Companies to report considered baseline(s). Baseline(s) aim(s) to be comparable to the evaluated option(s)



RAN1#110 (August 2022)
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.

RAN1#110bis-e (October 2022)
Rapporteur Note: No new agreements.
RAN1#111 (November 2022)
Rapporteur Note: No new agreements.
RAN1#112 (February 2023)
Rapporteur Note: No new agreements.
RAN1#112b-e (April 2023)

Agreement
The draft CR in R1-2304277 for Rel-18 TS38.211 eDSS is endorsed in principle.

Agreement
The draft CR in R1-2304195 for Rel-18 TS38.213 eDSS is endorsed in principle.

Agreement
Regarding component 1 of FG 52-1,
· Component 1 of FG 52-1 is revised to “Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern(s) by configuration of one CRS rate matching pattern or multiple non-overlapping CRS rate matching patterns”.
· FFS whether to separate the capability to support reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of multiple non-overlapping CRS rate matching patterns

Agreement:
Introduce following FGs
	52. NR_DSS_enh
	52-1
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS

1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern [via lte-CRS-ToMatchAround]

[2) PDCCH-DMRS channel estimation 
Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption
Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS
Other values FFS]

[3) Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot]

[4) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or] USS that are monitored within the first 3 OFDM symbols of a slot]
	5-28
	Yes
	N/A
	UE is not required to support reception of NR PDCCH candidates overlapping with LTE CRS REs when it is provided with LTE CRS RM pattern by higher layers 
	[Per Band]
	[No]
	[No]
	[N/A]
	[Component 2 candidate value set: {Value 1, Value2, other values FFS}]

[Component 3 candidate value set: {Value 1, other values FFS}]

[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

[Note: For component 2, RAN1 consider support legacy CE only if no RAN4 performance requirements are defined for this option]

Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1a
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of multiple non-overlapping CRS rate matching patterns [via lte-CRS-PatternList1-r16]

	52-1, 14-1
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1b
	NR PDCCH reception that overlaps with LTE CRS within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	1) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or] USS that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	52-1, 22-12
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	52. NR_DSS_enh
	52-2
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)]
	1) Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)]
2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS: {2,3,4,5,6}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 3
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	[5-28]
	Yes
	N/A
	[UE support for two overlapping LTE-CRS RM patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier when UE is not supporting or configured with multi-TRP is not enabled]
	[Per Band]
	[No] 
	[No]
	[N/A]
	FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	Optional with capability singaling

	52. NR_DSS_enh
	52-2a
	Two LTE-CRS overlapping rate matching patterns with two different values of coresetPoolIndex within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with two different values of coresetPoolIndex within a part of NR carrier using 15 kHz overlapping with a LTE carrier
FFS additional clarification of relation between Rel-16 capability
	52-2, 16-2a
	Yes
	N/A
	
	[Per Band]
	[No] 
	[No]
	[N/A]
	
	Optional with capability singaling

	52. NR_DSS_enh
	52-3
	FFS: Support reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured
	
	52-1, at least one of 52-2 or 14-1a
	Yes
	N/A
	
	[Per Band]
	No 
	No 
	N/A
	
	




RAN1#113 (May 2023)
Agreement:
· Component 1 in FG 52-1 is confirmed as: Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern [via lte-CRS-ToMatchAround]

Agreement:
· Component 1 in FG 52-1a is confirmed as: Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns [via lte-CRS-PatternList1-r16 [or lte-CRS-PatternList3-r18]

Agreement
· Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}”
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

Agreement
· Component 3 in FG 52-1 is updated as: Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the X-th 2nd symbols of an NR slot. Candidate values for X: {only 2nd symbol, 1st and 2nd symbols}

Agreement
· Component 4 in FG 52-1 is confirmed as: NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS] that are monitored within the first 3 OFDM symbols of a slot
· FG 52-1b is confirmed as follows
	52. NR_DSS_enh
	52-1b
	NR PDCCH reception that overlaps with LTE CRS within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	1) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS] that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	52-1, 22-12
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling




Agreement
· Reporting type of FG 52-1/52-1a is per band for FR1 only

Conclusion
There is no consensus in RAN1 whether to introduce FG 52-3 for Support reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured

RAN1#114 (Aug 2023)
Agreement
· For component 4 of FG52-1 and component 1 of FG52-1b, NR PDCCH that overlaps with LTE CRS REs is in Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS.

Agreement
· Prerequisite FGs of FG 52-1a is updated as “52-1, at least one of {14-1, 52-2}”
· Component 1 is updated as: Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 if the UE supports FG 14-1 or lte-CRS-PatternList3-r18 if the UE support FG 52-2

Agreement
· For FG52-1b, the reporting type is per band.


Agreement
· For FG52-1, the note “Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15” is removed.


UE support for two overlapping CRS rate matching patterns
RAN1#109-e (May 2022)
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.
RAN1#110 (August 2022)
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.

RAN1#110bis-e (October 2022)
Rapporteur Note: No new agreements.
RAN1#111 (November 2022)
Rapporteur Note: No new agreements.
RAN1#112 (February 2023)
Rapporteur Note: No new agreements.
RAN1#112b-e (April 2023)
Agreement
The draft CR in R1-2304277 for Rel-18 TS38.211 eDSS is endorsed in principle.

Agreement
The draft CR in R1-2304195 for Rel-18 TS38.213 eDSS is endorsed in principle.

Agreement
The draft CR in R1-2304202 for Rel-18 TS38.214 eDSS is endorsed in principle.


Agreement:
Introduce following FGs
	52. NR_DSS_enh
	52-1
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS

1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern [via lte-CRS-ToMatchAround]

[2) PDCCH-DMRS channel estimation 
Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption
Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS
Other values FFS]

[3) Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot]

[4) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or] USS that are monitored within the first 3 OFDM symbols of a slot]
	5-28
	Yes
	N/A
	UE is not required to support reception of NR PDCCH candidates overlapping with LTE CRS REs when it is provided with LTE CRS RM pattern by higher layers 
	[Per Band]
	[No]
	[No]
	[N/A]
	[Component 2 candidate value set: {Value 1, Value2, other values FFS}]

[Component 3 candidate value set: {Value 1, other values FFS}]

[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

[Note: For component 2, RAN1 consider support legacy CE only if no RAN4 performance requirements are defined for this option]

Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1a
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of multiple non-overlapping CRS rate matching patterns [via lte-CRS-PatternList1-r16]

	52-1, 14-1
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	Note: 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.
	Optional with capability signaling

	52. NR_DSS_enh
	52-1b
	NR PDCCH reception that overlaps with LTE CRS within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	1) NR PDCCH that overlaps with LTE CRS REs is in [Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or] USS that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot
	52-1, 22-12
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	52. NR_DSS_enh
	52-2
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)]
	1) Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)]
2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS: {2,3,4,5,6}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 3
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	[5-28]
	Yes
	N/A
	[UE support for two overlapping LTE-CRS RM patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier when UE is not supporting or configured with multi-TRP is not enabled]
	[Per Band]
	[No] 
	[No]
	[N/A]
	FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	Optional with capability singaling

	52. NR_DSS_enh
	52-2a
	Two LTE-CRS overlapping rate matching patterns with two different values of coresetPoolIndex within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with two different values of coresetPoolIndex within a part of NR carrier using 15 kHz overlapping with a LTE carrier
FFS additional clarification of relation between Rel-16 capability
	52-2, 16-2a
	Yes
	N/A
	
	[Per Band]
	[No] 
	[No]
	[N/A]
	
	Optional with capability singaling

	52. NR_DSS_enh
	52-3
	FFS: Support reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured
	
	52-1, at least one of 52-2 or 14-1a
	Yes
	N/A
	
	[Per Band]
	No 
	No 
	N/A
	
	



RAN1#113 (May 2023)
Agreement
· FG 52-2 is confirmed as: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)]
· Component 1 in FG 52-2 is confirmed as: Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 within a part of NR carrier using 15 kHz overlapping with a LTE carrier [(regardless of support or configuration of multi-TRP)] for the case when crs-RateMatchPerCoresetPoolIndex is not configured

Agreement
· “FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6” is removed from component 2 in FG 52-2
· “FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1” is removed from component 2 in FG 52-2
· “FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 3” is removed from component 3 in FG 52-2
· “FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1” is removed from component 3 in FG 52-2
· Add a note in FG 52-2: If a UE supports FG52-2 and FG14-1, FG14-1 is reported for list1/2 and FG52-2 is reported for list3/4

Agreement
· Prerequisite FG for FG 52-2 is confirmed as FG 5-28

Agreement
· The consequence if UE does not support FG52-2 is “UE does not support two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 within a part of NR carrier using 15 kHz overlapping with a LTE carrier”

Agreement
· “FFS additional clarification of relation between Rel-16 capability” is removed from FG 52-2a
· Component 1 in FG 52-2a is confirmed as: Support of two LTE-CRS overlapping rate matching patterns configured by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with two different values of coresetPoolIndex within a part of NR carrier using 15 kHz overlapping with a LTE carrier for the case when crs-RateMatchPerCoresetPoolIndex is configured

Agreement
· Reporting type of FG52-2/2a is per band for FR1 only
RAN1#114 (Aug 2023)
Rapporteur Note: No new agreements.

2.1.2	Remaining Open issues
· None

2.2	RAN2
2.2.1	Agreements
RAN2#119bis-e (October 2022)
Endorse the Rel-18 TS 38.331 CR, the modification is the same as the TS 38.331 TP in R2-2210297.
Endorse the Rel-18 TS 38.306 CR, the modification is same as in R2-2210586, no need to update Rel-16/17 specs with the assumption that the same condition is already applicable to Rel-16/17 UEs based on RAN1 spec.
RAN2 waits for RAN1 regarding the RRC configuration and UE capability for PDCCH on CRS

R2-2210993	Running 38.331 CR for R18 DSS		Ericsson, ZTE Cporporation	DraftCR	Rel-18	38.331	NR_DSS_enh
Running CR is endorsed
R2-2210994	Running 38.306 CR for R18 DSS		Ericsson, ZTE Cporporation	DraftCR	Rel-18	38.306	NR_DSS_enh
Running CR is endorsed

RAN2#120 (November 2022)
R2-2211910	Running TS38.306 CR for R18 DSS	ZTE Corporation, Ericsson	draftCR	Rel-18	38.306	17.2.0	B	NR_DSS_enh
R2-2212386	Running 38.331 CR for R18 DSS	Ericsson, ZTE Corporation	CR	Rel-18	38.331	17.2.0	3697	-	B	NR_DSS_enh-Core
Both CRs above are endorsed (as running CRs)

RAN2#121 (February 2023)
Rapporteur Note: No new agreements.
RAN2#121bis-e (April 2023)
Rapporteur Note: No new agreements.
RAN2#122 (May 2023)
Rapporteur Note: No new agreements.
RAN2#123 (Aug 2023)
Rapporteur Note: No new agreements.

2.2.2	Remaining Open issues 
· Finalize RAN2 CRs for specification of RRC signaling (if any) including UE capability signaling
· to introduce support for reception of NR PDCCH candidates that overlap with LTE CRS REs 
· to introduce support for two overlapping CRS rate matching patterns 

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
RAN4 work is scheduled to start in Q4, 2023 according to agreed time plan in [2],[3].
2.4.1	Agreements
2.4.2	Remaining Open issues
· Specify necessary UE demodulation performance requirements for the objectives in the Core part of the WI.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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