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1 Introduction
This contribution discusses UE features for Rel-18 eDSS including NR PDCCH reception in symbols with LTE CRS REs and UE support for two overlapping CRS rate matching patterns.

2 Discussion
2.1	UE capability on supported CE schemes

At the RAN1#110 meeting, following agreement regarding supported channel estimation (CE) scheme options was made.
	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.



At the RAN1#110bis-e meeting, it was discussed whether to introduce a UE capability to report supported CE schemes, but no agreement was reached [1]. 
As in the above agreement, there are two options for PDCCH-DMRS channel estimation, and one of them is same as legacy CE assumption/behaviour while another one is clearly new assumption/behaviour as UE performs CE on clean symbol(s) only even if PDCCH is also on symbol(s) with LTE CRS REs.
Accordingly, possible gNB transmission schemes are followings.
· puncturing DMRS REs overlapping with CRS (while no puncturing for PDCCH REs overlapping with CRS)
· superposition transmission of DMRS/PDCCH and CRS
In case that UE supports “legacy CE assumption” but does not support “CE on clean symbol(s) only”, gNB should apply “superposition transmission of DMRS/PDCCH and CRS”. Since the UE will perform legacy CE on both clean symbol(s) and non-clean symbol(s) where LTE CRS REs exist, “puncturing DMRS REs overlapping with CRS” will degrade the performance due to the lack of DMRS REs on non-clean symbol(s). 
On the other hand, if UE supports “CE on clean symbol(s) only”, gNB can apply either “puncturing DMRS REs overlapping with CRS” or “superposition transmission of DMRS/PDCCH and CRS” since anyway the UE in this case performs CE on clean symbol(s) only and above possible gNB transmission schemes (i.e., whether DMRS REs overlapping with CRS are transmitted or punctured) do not have any impact on the CE. However, in order to avoid unnecessary transmission, gNB may select “puncturing DMRS REs overlapping with CRS” instead of “superposition transmission of DMRS/PDCCH and CRS” if gNB is aware of the UE support for “CE on clean symbol(s) only”.
Therefore, the UE capability reporting on the optional support of “CE on clean symbol(s) only” would be necessary. There seems no need to support any other feature as prerequisite for the support of “CE on clean symbol(s) only”. The reporting type can be per UE without any differentiation.
Proposal 1: Support UE capability reporting on the support of “CE on clean symbol(s) only”.
· No prerequisite FG is necessary
· Reporting type is per UE without any differentiation
· Optional with capability signalling



2.2	UE capability on support of two overlapping CRS rate matching patterns

There is Rel-16 capability on support of two overlapping CRS rate matching patterns for multi-TRP (i.e., overlapRateMatchingEUTRA-CRS-r16). RAN1 sent LS to RAN2 to clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16 in Rel-18 ASN.1 [2]. In addition, following RRC parameters were also informed to RAN2 in the LS and RAN1 have assumed that there will be UE capability for Rel-18 eDSS.
	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



Therefore, for supporting two overlapping CRS rate matching patterns for Rel-18 eDSS, new capability signalling is necessary. The capability signalling structure for Rel-18 eDSS can reuse that of overlapRateMatchingEUTRA-CRS-r16.
Proposal 2: Support UE capability reporting on the support of “two overlapping CRS rate matching patterns”.
· Prerequisite FG is FG14-1 (multipleRateMatchingEUTRA-CRS-r16)
· Reporting type is per band, and it is applicable to FR1 only
· Optional with capability signalling


3 Conclusion
In this contribution, we presented our views on UE features for Rel-18 eDSS including NR PDCCH reception in symbols with LTE CRS REs and UE support for two overlapping CRS rate matching patterns. Based on the discussion, following proposals were made.
Proposal 1: Support UE capability reporting on the support of “CE on clean symbol(s) only”.
· No prerequisite FG is necessary
· Reporting type is per UE without any differentiation
· Optional with capability signalling
Proposal 2: Support UE capability reporting on the support of “two overlapping CRS rate matching patterns”.
· Prerequisite FG is FG14-1 (multipleRateMatchingEUTRA-CRS-r16)
· Reporting type is per band, and it is applicable to FR1 only
· Optional with capability signalling
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