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Introduction
[bookmark: _Hlk510705081]In this contribution, we discuss the our views on UE features for Rel-18 DSS enhancemnets WI with respect to the current status of the discussions after RAN1#112bis-e reported in [1] and the eDSS session notes in [2].
Discussion
On components of FG52-1 and 52-1a
	FG52-1 – 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 
[bookmark: _Hlk134642609]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]

	FG52-1a – 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]



Component 1: The reference to lte-CRS-ToMatchAround can be kept if the FG52-1a referring to lte-CRS-PatternList1-r16 cannot be merged to FG52-1

Proposal 1: Merge FG52-1a to FG52-1, or if the split to FGs is not agreeable, remove the square brackets on component 1 of both FG 52-1 and FG52-1a


Component 2: The values for component 2 could be clarified:
· Value 1: PDCCH channel estimation operates assuming that all the PDCCH DMRS REs are present, even if overlapping with LTE CRS
· Value 2: For CORESET duration greater than 1 symbol, PDCCH channel estimation is based on PDCCH-DMRS REs in symbols with no LTE CRS REs
· Value 3: PDCCH channel estimation is based on all PDCCH-DMRS REs not overlapping with LTE CRS REs

Proposal 2 Clarify component 2 of FG52-1 first two values and add a third one
· Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption operates assuming all the PDCCH DMRS REs are present, even if overlapping with LTE CRS
· Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation is based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS with no LTE CRS REs
· Value 3: PDCCH channel estimation is based on all PDCCH-DMRS REs not overlapping with LTE CRS REs

Component 3: The motivation for component 3 was not clear in RAN1#112bis discussions. Suggest removing component 3.
Proposal 3: Delete component 3 of FG52-1

Component 4: It is unclear what benefit this component brings and why the UEs ability to process PDCCH candidates overlapping with LTE CRS pattern would be dependent on the search space. Suggest removing component 4.
Proposal 4: Delete component 4 of FG52-1

On additional FGs
The FGs 52-1/1a limit the indication on the PDCCH DM-RS processing. as shown in [R1-2206432] (Nokia, Nokia Shanghai Bell), the UE that optimizes its PDCCH demodulator/decoder may reach different performance than one that exploits the “legacy” PDCCH demodulator/decoder that doesn’t take the PDCCH/CRS collisions into account. Specifically, for a given receiver type, the gNB could avoid using or even configuring the PDCCH candidates that it knows have a very high SNR requirement or can be expected to fail no matter what the SNR when colliding with REs. In addition it would be useful for the UE could drop the PDCCH AL2 that are known to fail with very high probability and not count these PDCCH candidates in the PDCCH blind decodin budget.
Observation 1: It is beneficial for the gNB to know to what the UE is capable of in terms of PDCCH decoding when overlapping with LTE CRS
Different UE capabilities helping the network to decide what to do with the colliding REs are:
· Is the PDCCH decoder puncturing or using the PDCCH REs colliding with the LTE CRS RE
· Is the PDCCH channel estimator and decoder able to leverage relative power difference information between the PDCCH and the LTE CRS REs

Knowing the above capabilities allows the gNB to decide what to do with the PDCCH/PDCCH REs that collide with the LTE CRS REs. These can be expressed as the following additional capabilities:
Proposal 5: Introduce the following new FGs for eDSS
	FG
	FG name
	Components
	Value range
	Note

	52-1b
	PDCCH decoding 
	Support for ignoring the PDCCH REs colliding with LTE CRS
	{Supported}
	52-1 is a pre-requisite capability

	52-1c
	PDCCH to LTE CRS configuration
	Support for PDCCH and PDCCH DMRS to LTE CRS power ratio configuration
	{Supported}
	52-1 is a pre-requisite capability



Conclusion
In this contribution the following modifications the RAN1#112bis DSS enhancements FGs are proposed:
Proposal 1: Merge FG52-1a to FG52-1, or if the split to FGs is not agreeable, remove the square brackets on component 1 of both FG 52-1 and FG52-1a

Proposal 2 Clarify component 2 of FG52-1 first two values and add a third one
· Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption operates assuming all the PDCCH DMRS REs are present, even if overlapping with LTE CRS
· Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation is based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS with no LTE CRS REs
· Value 3: PDCCH channel estimation is based on all PDCCH-DMRS REs not overlapping with LTE CRS REs

Proposal 3: Delete component 3 of FG52-1
Proposal 4: Delete component 4 of FG52-1
Proposal 5: Introduce the following new FGs for eDSS
	FG
	FG name
	Components
	Value range
	Note

	52-1b
	PDCCH decoding 
	Support for ignoring the PDCCH REs colliding with LTE CRS
	{Supported}
	52-1 is a pre-requisite capability

	52-1c
	PDCCH to LTE CRS configuration
	Support for PDCCH and PDCCH DMRS to LTE CRS power ratio configuration
	{Supported}
	52-1 is a pre-requisite capability
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Annex A: eDSS FGs after RAN1#112bis

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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
	
	




