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1. Introduction
At the RAN1#114 meeting, Rel-18 eDSS UE features were discussed [1], and the updated UE features list in [2] was endorsed. 
In this contribution, we discuss a remaining issue on Rel-18 eDSS UE features.

2. Precoder granularity of “allContiguousRBs”
In previous RAN1 meetings, whether the precoder granularity of “allContiguousRBs” is available for NR PDCCH reception in symbols with LTE CRS REs has been discussed in UE feature sessions, and it was argued that it should be discussed in maintenance phase [1].
	Question 2-7:
· For potential new FG on the precoder granularity of ‘allContiguousRBs’, is it necessary to wait for maintenance discussion?
· Alt.1: It is necessary to wait for the maintenance discussion.
· Supported by: Samsung
· Alt.2: It is not necessary to wait for the maintenance discussion.
	Company
	Comment

	Qualcomm
	We agree with proponents that this should be beneficial for low-bands where DSS is operated and hence should be supported. We are OK with either agreeing this here, or discussing in maintenance later. 

	Huawei, HiSilicon
	Either way is fine.

	NTT DOCOMO
	As there is no restriction on the precoder granularity for PDCCH reception on symbols overlapping with LTE-CRS in any CR/agreement, we assume the precoder granularity of ‘allContiguousRBs’ is available.
Then, we think whether new FG is necessary or not can be discussed in UE feature session. But we are also ok to wait for the maintenance discussion if there is any company having different understanding/assumption.

	Spreadtrum
	Whether or not to support allContiguousRBs can be discussed in this meeting. We are also OK to discuss it in maintenance.

	MediaTek
	We prefer to discuss this issue in maintenance stage.

	Ericsson1
	There is no restriction on precoder granularity of ‘allContiguousRBs’ for PDCCH reception on symbols overlapping with LTE-CRS.
As for separate FG based on precoder granularity, our preference is to not have separate FG for it.

	ZTE
	Similar view as Ericsson. 

	Samsung
	Prefer to discuss in maintenance. 

	Xiaomi
	Either is fine to us.

	Moderator
	No further discussion is expected in this meeting, but companies are free to propose in future meetings if they think it is critical.






Although there has been no agreement on the applicable precoder granularity for NR PDCCH reception in symbols with LTE CRS REs during Rel-18 eDSS WI, at least it should be clarified in maintenance session whether there is any restriction on the applicable precoder granularity [3]. We believe that both precoder granularities i.e., REG-bundle size and CORESET size should be applicable to NR PDCCH reception in symbols with LTE CRS REs. There has been no restriction on the precoder granularity for PDCCH reception on symbols overlapping with LTE-CRS in Rel-18 specifications, and hence no CR would be necessary but clarifying it in RAN1 is beneficial.
If above could be clarified in maintenance session, one remaining issue is whether a new FG on support of the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs is necessary or not. The precoder granularity of “allContiguousRBs” is optional capability in Rel-15, and hence there are two possibilities below. 
· Alt.1: no new FG is introduced
· If UE supports Rel-15 FG on “allContiguousRBs” and Rel-18 FG on NR PDCCH reception in symbols overlapping with LTE CRS REs, the UE supports the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
· Alt.2: new FG is introduced
· If UE supports the new FG, the UE supports the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
For other NR features in similar cases, Alt.1 approach is applied to some features while Alt.2 approach is applied to other features. In our understanding, Alt.2 approach is preferable if there is a case that UE supporting a Rel-15 optional feature and a Rel-18 new feature may not support (or may not be able to be tested) the combined operation of those features, otherwise Alt.1 approach is enough and can avoid introducing unnecessary new FG. For the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs, we think Alt.1 approach would be enough. If Alt.2 approach is necessary, the new FG should have FG3-7 and FG52-1 as prerequisite FGs, and the new FG should have the same reporting granularity with FG52-1 (i.e., per band) even though the reporting granularity of FG3-7 is per UE.
Proposal 1: It is preferable that no new FG is introduced for the support of precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
· If UE supports Rel-15 FG on “allContiguousRBs” and Rel-18 FG on NR PDCCH reception in symbols overlapping with LTE CRS REs, the UE supports the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
Proposal 2: If a new FG is introduced for the support of precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs, followings should be applied.
· FG3-7 and FG52-1 as prerequisite FGs
· The reporting granularity is per band


3. Conclusion 
In this contribution, we made following proposals.
Proposal 1: It is preferable that no new FG is introduced for the support of precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
· If UE supports Rel-15 FG on “allContiguousRBs” and Rel-18 FG on NR PDCCH reception in symbols overlapping with LTE CRS REs, the UE supports the precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs.
Proposal 2: If a new FG is introduced for the support of precoder granularity of “allContiguousRBs” for NR PDCCH reception in symbols overlapping with LTE CRS REs, followings should be applied.
· FG3-7 and FG52-1 as prerequisite FGs
· The reporting granularity is per band
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Appendix
	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) 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}

3) Reception of NR PDCCH candidates that overlap with LTE CRS REs on the X-th symbols of an NR slot. Candidate values for X: {only 2nd symbol, 1st and 2nd symbols}

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
	N/A
	N/A
	N/A
	For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

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 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 supports FG 52-2
	52-1, at least one of {14-1, 52-2}
	Yes
	N/A
	
	Per Band
	N/A
	N/A
	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
	N/A
	N/A
	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) 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}
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
	5-28
	Yes
	N/A
	 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
	Per Band
	N/A
	FR1 only
	N/A
	 If a UE supports FG52-2 and FG14-1, FG14-1 is reported for list1/2 and FG52-2 is reported for list3/4
	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 for the case when crs-RateMatchPerCoresetPoolIndex is configured

	52-2, 16-2a
	Yes
	N/A
	
	Per Band
	N/A
	FR1 only
	N/A
	
	Optional with capability singaling
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