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1. Introduction
In this contribution, we provide our views on UE features for NR_DSS_enh based on the agreements at RAN1#112bis-e meeting captured in R1-2304214.

2. FG52-1 (Reception of NR PDCCH candidates overlapping with LTE CRS REs)
Component 1:
Currently, [via lte-CRS-ToMatchAround] is with square bracket. Since there is another FG (52-1a) that is for multiple non-overlapping CRS rate matching patterns, it should be clear that FG52-1 is for single LTE-CRS rate matching pattern configured by lte-CRS-ToMatchAround. We propose to delete the square bracket and confirm this FG is for lte-CRS-ToMatchAround.
Component 2:
RAN1 agreement was that the two options can be used for PDCCH-DMRS channel estimations. Since channel estimation scheme is not the only factor that determines PDCCH reception performance, reporting channel estimation scheme is not beneficial for network while is problematic for UE. Therefore, we propose to delete the component 2.
Component 3:
According to the discussion so far, we see less use-cases of PDCCH reception overlapping with LTE CRS on the 1st symbol of a slot. Indeed, 1st symbol of a DSS carrier must typically has LTE PHICH/PCFICH and LTE-PDCCH and therefore it would not be able to accommodate NR PDCCH. Therefore, support of NR PDCCH overlapping LTE CRS only on 2nd symbol is most likely sufficient. If necessary, it is possible to introduce candidate values of {only 2nd symbol, 1st and 2nd symbols}.
Component 4:
We do not believe network will transmit broadcast PDCCH (Type-0/0A/2 CSS sets and Type-1 CSS set without dedicated RRC configuration) such that it is overlapped with LTE CRS on a DSS carrier, since then the broadcast PDCCH cannot be received by legacy UEs. Therefore, component 4 is valid and should be confirmed with removing the square bracket. 
Type
Same as in legacy DSS related FGs, the type of FG52-1 should be per band.
Proposal 1:
· Update FG52-1 as in the Appendix of this contribution.
· Confirm in component 1 that FG52-1 is for RRC parameter lte-CRS-ToMatchAround
· Remove component 2
· Confirm component 3
· If necessary, define candidate values {only 2nd, 1st and 2nd}
· Confirm component 4

3. FG52-1a (Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns)
Component 1:
Same as for FG52-1, applicable parameter should be clear. Multiple non-overlapping LTE-CRS patterns for this FG should be configured by lte-CRS-PatternList1-r16. 
Type
Same as in legacy DSS related FGs, the type of FG52-1 should be per band.
Proposal 2:
· Update FG52-1a as in the Appendix of this contribution.
· Confirm FG52-1a is for multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16

4. FG52-1b (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)
FG22-12 was introduced in Rel-16 to accommodate one more OFDM symbol for NR PDCCH reception in DSS carrier. Since this could be popular in the market at the timeframe where Rl8 eDSS features are available, we think combination of FG22-12 and PDCCH reception overlapping with LTE-CRS should be supported. 
 Proposal 3:
· Confirm FG52-1b to be introduced.

5. FG52-2 (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)])
FG name:
It would be good to clarify this is for the case regardless of support or configuration of multi-TRP. The square bracket on [(regardless of support or configuration of multi-TRP)] should be removed.
Component 1:
There are two separate FGs, 52-2 and 52-2a. FG52-2 is intended to indicate support of PDSCH rate-matching for multiple verlapping LTE CRS patterns that are commonly applied regardless of whether multi-TRP is supported or configured. This corresponds to the case where crs-RateMatchPerCoresetPoolIndex is not configured. We propose to add “i.e., for the case when crs-RateMatchPerCoresetPoolIndex is not configured” in component 1 to clarify this. 
Component 2:
We suggest to delete the first FFS under component 2. Regarding the second FFS, we understand the concern if a UE supports Rel-16 FG with a certain number of rate-matching patterns and Rel-18 FG with smaller number of rate-matching patterns. We propose to confirm this bullet under component 2. 
Component 3:
Same as for component 2.
Prerequisite:
Suggest to confirm FG5-28 is the prerequisite for this FG.
Type:
Suggest to confirm this FG is per band.
Proposal 4:
· Update FG52-2 as in the Appendix of this contribution.
· Clarify in component 1 that FG52-2 is for the case where crs-RateMatchPerCoresetPoolIndex is not configured
· Clarify in components 2 and 3 that if the UE supports FG52-2 and FG14-1, the values reported in components 2 and 3 should be equal to or larger than the numbers reported for FG14-1

6. FG52-2a (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)
Component 1:
FG52-2a indicates support of PDSCH rate-matching based on which CORESET the scheduling PDCCH is detected for multi-TRP operation. This is the case when crs-RateMatchPerCoresetPoolIndex is configured. This clarification should be captured in component 1.
Type:
Should be per band.
Proposal 5:
· Update FG52-2a as in the Appendix of this contribution.
· Clarify that FG52-2a is for the case where crs-RateMatchPerCoresetPoolIndex is configured

7. FG52-3 (Support reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured)
This FG itself is still FFS. We think support of FG52-2 for PDSCH reception was coming from commercial request in Rel-18 and hence it is beneficial to introduce FG52-3 for PDCCH reception. Otherwise, gNB has to take care of PDCCH configurations such that PDCCH candidate does not overlap with overlapping LTE-CRS patterns, in scenarios where overlapping LTE-CRS patterns are configured for PDSCH rate-matching. 
Further, some clarifications are necessary for this FG. First, this FG is for PDCCH receptions that overlap with LTE-CRS patterns provided via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18. Second, for PDCCH reception when two different values of coresetPoolIndex are configured, the UE takes into account (1) union of two LTE-CRS pattern lists if the UE is not configured with crs-RateMatchPerCoresetPoolIndex; and (2) one LTE-CRS pattern list associated with the CORESET based on the configured value of coresetPoolIndex if the UE is configured with crs-RateMatchPerCoresetPoolIndex.
Proposal 6:
· Confirm FG52-3 to be introduced.
· Clarify in component 1 that FG52-3 is for NR PDCCH reception overlapping LTE CRS when the UE is provided with LTE CRS rate matching patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· Clarify that 
· if the UE is configured with two different values of coresetPoolIndex,
· the UE takes into account union of all LTE CRS patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 if the UE is not configured with crs-RateMatchPerCoresetPoolIndex
· the UE takes into account LTE CRS patterns either via lte-CRS-PatternList3-r18 or lte-CRS-PatternList4-r18 depending on the value of coresetPoolIndex for the CORESET associated with the PDCCH reception if the UE is configured with crs-RateMatchPerCoresetPoolIndex
· otherwise if the UE is NOT configured with two different values of coresetPoolIndex
· the UE takes into account union of all LTE CRS patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 if the UE is not configured with crs-RateMatchPerCoresetPoolIndex
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Proposed UE feature lists for NR_eDSS

	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: {only 2ndValue 1, 1st and 2ndother 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
	[bookmark: _Hlk134197939]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, i.e., for the case when crs-RateMatchPerCoresetPoolIndex is not configured)]
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
	[bookmark: _Hlk134198695]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 for the case when crs-RateMatchPerCoresetPoolIndex is configured

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
	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 overlapping CRS rate matching patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18

If the UE is configured with two different values of coresetPoolIndex, the UE takes into account 
(1) union of all LTE-CRS rate matching patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 if the UE is not configured with crs-RateMatchPerCoresetPoolIndex; and
(2) LTE-CRS rate-matching patterns either via lte-CRS-PatternList3-r18 or lte-CRS-PatternList4-r18 for PDCCH reception with a CORESET with the value of coresetPoolIndex of the CORESET, if the UE is configured with crs-RateMatchPerCoresetPoolIndex.

If the UE is not configured with two different values of coresetPoolIndex, the NR PDCCH candidate is supposed to overlap with union of LTE CRS rate match patterns via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18.

	52-1, at least one of 52-2 or 14-1a
	Yes
	N/A
	
	[Per Band]
	No 
	No 
	N/A
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