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1. Introduction
In this contribution, we provide our initial views on UE features for NR_DSS_enh.

2. UE features for NR PDCCH reception that overlaps with LTE CRS
RAN1 made following agreements:
	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.




Since the legacy UEs that do not support NR-PDCCH reception overlapping LTE CRS REs, network should not configure Type-0/0A/2 CSS sets and Type-1 CSS set without dedicated configuration such that NR-PDCCH overlaps with LTE CRS REs. Therefore, we propose to limit the feature for USS set and Type-3 CSS set with dedicated configuration.
Proposal 1:
· NR PDCCH reception that overlaps with LTE CRS REs is limited to Type-1 CSS set with dedicated RRC configuration, Type-3 CSS set, and USS set 

Regarding the restriction on the symbols and/or LTE CRS patterns applicable for the agreements, we have the following views.
· For NR-PDSCH rate-matching around LTE-CRS REs, LTE-CRS pattern(s) or LTE-CRS pattern lists(s) can be configured using various parameters. For NR-PDCCH reception overlapping with LTE CRS REs, we assume no new parameter for indicating LTE-CRS pattern(s)/pattern list(s) is introduced, and the existing LTE-CRS pattern(s)/pattern list(s) parameters are re-used. The UE should be able to report which parameter(s) the UE can take into account for NR-PDCCH reception.
· In time-domain, NR-PDCCH reception overlapping with LTE-CRS REs should be limited to the first 3 (or 4) OFDM symbols. If a UE supports NR-PDCCH reception anywhere in a slot (e.g., FG3-2), the benefit of supporting NR-PDCCH reception overlapping with LTE CRS REs must be quite limited (or even be zero). The restriction can be part of UE features same as for FG3-1 and FG22-12.
Proposal 2:
· UE should be able to indicate support for one or multiple of the following:
· R15 parameter for single LTE-CRS pattern (lte-CRS-ToMatchAround)
· R16 parameter for single LTE-CRS pattern list (lte-CRS-PatternList1-r16)
· R16 parameters for two overlapping LTE-CRS pattern lists for m-DCI m-TRP (lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16) with two different values of coresetPoolIndex
· R18 parameters for two overlapping LTE-CRS pattern lists (lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18) without two different values of coresetPoolIndex
·  R18 parameters for two overlapping LTE-CRS pattern lists for m-DCI m-TRP (lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18) with two different values of coresetPoolIndex
· Separate UE feature groups for NR PDCCH reception that overlaps with LTE CRS REs for:
· The first 3 OFDM symbols in a slot 
· Within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot (prerequisite: FG22-12)

A UE may support m-DCI m-TRP and maybe configured with CORESETs with different values of coresetPoolIndex. For PDSCH rate-matching, in this case the UE uses an LTE-CRS pattern list associated with the CORESET with a value of coresetPoolIndex. In other words, one of two LTE CRS rate-matching pattern lists is dynamically selected for PDSCH rate-matching. For NR-PDCCH reception with LTE CRS REs, the same rule can apply. More specifically, if a UE is configured with CORESETs with different coresetPoolIndex, for NR-PDCCH reception with a CORESET with one value of coresetPoolIndex, the UE assumes LTE-CRS pattern list associated with the coresetPoolIndex for NR-PDCCH reception. This should be clarified for the case where a UE is configured with CORESETs with different values of coresetPoolIndex, and LTE-CRS-PatternList1-r16 and LTE-CRS-PatternList2-r16, or LTE-CRS-PatternList3-r18 and LTE-CRS-PatternList4-r18.
Proposal 3:
· Clarify following:
· If a UE is not configured with two different values of coresetPoolIndex for CORESETs, the UE takes into account all the LTE-CRS patterns/pattern lists configured by RRC
· If a UE is configured with two different values of coresetPoolIndex for CORESETs, the UE takes into account LTE-CRS patterns/pattern lists configured by lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 for NR PDCCH reception in CORESET with coresetPoolIndex =0 and by lte-CRS-PatternList2-r16 or lte-CRS-PatternList4-r18 for NR PDCCH reception in CORESET with coresetPoolIndex = 1


3. UE features for PDSCH rate-matching
RAN1 made following agreements.
	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.”



For this, we think separate UE features are necessary for single and two different values configured for coresetPoolIndex of the CORESETs. Other than this, it would be possible to refer to the legacy R16 FG.
Proposal 4:
· Separate UE features are necessary for:
· Two overlapping LTE-CRS patterns for the case where two different values of coresetPoolIndex are not configured
· Two overlapping LTE-CRS patterns for the case where two different values of coresetPoolIndex are configured
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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

	 x. NR_DSS_enh
	x-1
	NR PDCCH reception that overlaps with LTE CRS within the first 3 OFDM symbols of a slot
	1. Support of NR PDCCH reception that overlaps with LTE CRS REs configured by one or multiple LTE-CRS rate matching patterns from the following: 
· (1) lte-CRS-ToMatchAround
· (2) lte-CRS-PatternList1-r16
· (3) lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 with two values of coresetPoolIndex
· (4) lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· (5) lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 with two values of coresetPoolIndex
2. 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
Note: if a UE is not configured with two different values of coresetPoolIndex in ControlResourceSet, the UE takes into account all the LTE-CRS rate-matching patterns provided by either from (1) – (4) for NR PDCCH reception

Note: if a UE is configured with two different values of coresetPoolIndex in ControlResourceSet, the UE takes into account LTE-CRS rate-matching patterns provided by lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 for NR PDCCH reception in CORESET with coresetPoolIndex =0 and by lte-CRS-PatternList2-r16 or lte-CRS-PatternList4-r18 for NR PDCCH reception in CORESET with coresetPoolIndex = 1

Following options can be used for PDCCH-DMRS channel estimation:
· Legacy CE assumption
· CE on clean symbol(s) only
	5-28 for (1)

14-1 for (2)

14-1a & 16-2a-5 for (3)

x-3 for (4)
x-4 for (5)

	
	
	
	Per Band
	n/a
	FR1 only
	
	For 15kHz only
	Optional with capability signalling

Component 1: one or multiple from (1) – (5)



	
	x-2
	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 consective OFDM symbols that is within the first 4 OFDM symbols in a slot

	x-1, 22-12
	
	
	
	Per UE
	
	FR1 only
	
	For 15kHz only
	

	
	x-3
	Two overlapping CRS rate matching patterns for a NR carrier using 15kHz overlapping with a LTE carrier
	1. Support of two overlapping LTE-CRS rate matching patterns according to lte-CRS-PatternList3 and lte-CRS-PatternList4 for PDSCH reception without two different values of coresetPoolIndex in ControlResourceSet
2. Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15kHz SCS
3. Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15kHz SCS
	5-28
	
	
	
	Per Band
	n/a
	n/a (FR1 only)
	
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-18 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

Reporting of values of component 2 larger than two is only applicable when reporting values of compoentn 3 is larger than one.
	Optional with capability signalling

Component 1: {yes}

Component 2: {2, 3, 4, 5, 6}

Component 3: {1, 2, 2}

	
	x-4
	Two overlapping CRS rate matching patterns with two different values of coresetPoolIndex for a NR carrier using 15kHz overlapping with a LTE carrier
	1. Support of two overlapping LTE-CRS rate matching patterns according to lte-CRS-PatternList3 and lte-CRS-PatternList4 for PDSCH reception with two different values of coresetPoolIndex in ControlResourceSet

	5-28, 16-2a, x-3
	
	
	
	Per Band
	n/a
	n/a (FR1 only)
	
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-18 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

	Optional with capability signalling






- 5/226 -
