3GPP TSG-RAN WG1 Meeting #114bis	R1-2308921 
Xiamen, China, October 9 - 13, 2023

Agenda Item:	8.16.10
Source:	Huawei, HiSilicon
Title:	UE features for eDSS
Document for:	Discussion and Decision

Introduction
1. 
A RAN1 NR UE feature list in [1] was endorsed in RAN1#114. For the eDSS feature, there are still some remaining issues. This contribution discusses our views for the remaining issue of all contiguous RB.
[bookmark: _Ref129681832]Discussion
[bookmark: _GoBack]precoder granularity of all contiguous RB
In Rel-15 when the UE attempts to decode the PDCCH, if the higher-layer parameter precoderGranularity equals sameAsREG-bundle, the UE would perform channel estimation using the DM-RS in the PDCCH candidate. And if the higher-layer parameter precoderGranularity equals allContiguousRBs, the UE would perform channel estimation using the DM-RS in all contiguous RBs in the CORESET (rather than PDCCH candidate). 
For Rel-18 eDSS feature, the UE reporting value (a) of component 2 for FG 52-1 in UE capability may perform channel estimation based on the DM-RS on the “clean symbol”. A “clean symbol” here means that the DM-RS used for channel estimation on this symbol does not overlap with the LTE CRS. Since the DM-RS used for channel estimation for the two precoder granularities are different, the definition of “clean symbol” should be different for these two precoder granularities.
In the RAN1 NR UE feature list [1], the “clean symbol” is described in candidate value (a) of component 2 for FG 52-1, that is, “at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS”. In that regard, the current description of “clean symbol” only applies when precoderGranularity equals sameAsREG-bundle, not when precoderGranularity equals allContiguousRBs. To support the joint operation of all contiguous RB and Rel-18 DSS, when precoderGranularity equals allContiguousRBs, it is necessary to introduce a new definition of “clean symbol” for 52-1, i.e., a “clean symbol” for allContiguousRBs should be introduced as “at least one symbol of the CORESET including the PDCCH candidate is not overlapped with LTE CRS”. By performing this update, 52-1 can be also applicable for the case of precoderGranularity = allContiguousRBs. 
According to the above discussion, we have the following proposal.
Proposal 1: Component 2 for FG 52-1 can be updated as:
“Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when precoderGranularity equals sameAsREG-bundle and at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, and when precoderGranularity equals allContiguousRBs and at least one symbol of the CORESET including the PDCCH candidate is not overlapped with LTE CRS if the UE supports FG 11-1 (precoderGranularityCORESET), b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}”.
Summary of updates
The summary for the FG updates (marked in red) is below.
	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 precoderGranularity equals sameAsREG-bundle and at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, and when precoderGranularity equals allContiguousRBs and at least one symbol of the CORESET including the PDCCH candidate is not overlapped with LTE CRS if the UE supports FG 11-1 (precoderGranularityCORESET), 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



Conclusion
Based on above analysis, we have the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Component 2 for FG 52-1 can be updated as:
“Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when precoderGranularity equals sameAsREG-bundle and at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, and when precoderGranularity equals allContiguousRBs and at least one symbol of the CORESET including the PDCCH candidate is not overlapped with LTE CRS if the UE supports FG 11-1 (precoderGranularityCORESET), b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}”.
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