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1 Introduction
At the RAN1#113 meeting, 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 were discussed [1], and the updated FGs for eDSS as shown in Appendix are captured in the Rel-18 RAN1 NR UE features list [2]. 
This contribution discusses remaining issues on UE features for Rel-18 eDSS.








2 Discussion
2.1	FG52-1: Reception of NR PDCCH candidates overlapping with LTE CRS REs
	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
	[bookmark: _Hlk141941836][Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

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



Based on the discussion at the RAN1#113 meeting, basic FG for the reception of NR PDCCH candidates overlapping with LTE CRS REs is updated as above. There are still some remaining issues as highlighted by yellow, and we provide our views on the issues below.

Component 4
Regarding the applicable search space set(s), there would be no difference on what UE needs to do to receive PDCCH on symbol(s) that overlap with LTE CRS REs in different search space types. So, the component 4 may not need to describe any restriction on search space type while the component 4 can focus on “within first 3 OFDM symbols of a slot” part.  On the other hand, in practice the network would not configure PDCCH candidates that overlap with LTE CRS REs for the cell-common search space set(s) as there would be UEs not supporting FG52-1 in the cell. Therefore, we think it is reasonable to limit the applicable search space set(s) to Type-1 CSS set with dedicated RRC configuration, Type-3 CSS set and USS set.

Proposal 1: Regarding component 4 of FG52-1, it is kept as it is and only brackets are removed, i.e., “Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS” is kept.

Note
Regarding the note “[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15]”, it was exactly agreed at RAN1#110 meeting as below. So, it should be no problem to keep the note if necessary. But whether the note is really necessary in this UE features list is a bit unclear for us. In that sense, it is also fine for us to remove the note.
	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.






2.2	FG52-1a: Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	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 [or lte-CRS-PatternList3-r18]

	52-1, 14-1
	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



For the reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns, there is only one remaining issue as highlighted by yellow, and we provide our view on the issue below.

CRS rate matching pattern configuration for multiple non-overlapping patterns
To configure non-overlapping CRS rate matching patterns, lte-CRS-PatternList1-r16 can be used if UE supports FG14-1. On the other hand, even if UE supports FG52-2, the UE may or may not support FG14-1 as it is not the prerequisite FG for FG52-2. In such case, lte-CRS-PatternList3-r18 would be used to configure non-overlapping CRS rate matching patterns for a UE supporting FG52-2 although list3/4 are introduced mainly for configuring multiple overlapping patterns. For FG52-1a, FG14-1 is the prerequisite FG, and hence the UE supporting FG52-1a can be configured with lte-CRS-PatternList1-r16. Nevertheless, it may be up to gNB whether to use lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 to configure multiple non-overlapping CRS rate matching patterns for a UE supporting both FG14-1 and FG52-2.

Proposal 2: Component 1 of FG52-1a is confirmed with removing the bracket, i.e., “or lte-CRS-PatternList3-r18” is kept.



2.3	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
	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]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



For 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, there are few remaining issues as highlighted by yellow, and we provide our views on the issues below.

Component 1
Regarding the applicable search space set(s), it should be same as for component 4 of FG52-1.

Proposal 3: Regarding component 1 of FG52-1b, it is kept as it is and only brackets are removed, i.e., “Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS” is kept.

Reporting type
Regarding the reporting type of FG52-1b, it should be same as that of FG52-1/1a.

Proposal 4: The reporting type of FG52-1b is per-band.



2.4	Others
At the RAN1#113 meeting, following proposals for potential new FGs were discussed [1]. 
	Question 2-8:
· Companies are encouraged to provide views on whether to introduce following capabilities
· 1) FG for precoder granularity of ‘allContiguousRBs’ – (Huawei)
· 2) FG for ignoring the PDCCH REs colliding with LTE CRS – (Nokia)
· 3) FG for PDCCH and PDCCH DMRS to LTE CRS power ratio configuration – (Nokia)



We provide our views on each proposal below.

FG for precoder granularity of ‘allContiguousRBs’
Although there is no agreement on the applicable precoder granularity for NR PDCCH reception in symbols with LTE CRS REs, it should be clarified. We think it could be applicable to both precoder granularities i.e., REG-bundle size and CORESET size. As precoder granularity of CORESET size is optional capability, adding new FG for NR PDCCH reception with precoder granularity of CORESET size in symbols with LTE CRS REs may be reasonable.

FG for ignoring the PDCCH REs colliding with LTE CRS
As in the note of FG52-1, it was agreed that PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15 from UE perspective. UE may or may not ignore the PDCCH REs colliding with LTE CRS as long as performance requirement is met. So, new FG for ignoring the PDCCH REs colliding with LTE CRS would not be necessary.

[bookmark: _Hlk141991226]FG for PDCCH and PDCCH DMRS to LTE CRS power ratio configuration
There is no agreement on power ratio configuration at all and different from precoder granularity, this proposal is not for clarification but for optimization for specific transmission scheme. In that sense, we think new FG for PDCCH and PDCCH DMRS to LTE CRS power ratio configuration should not be introduced at this stage.



3 Conclusion
In this contribution, we presented our views on UE features for Rel-18 eDSS. Based on the discussion, following proposals were made.
Proposal 1: Regarding component 4 of FG52-1, it is kept as it is and only brackets are removed.
Proposal 2: Component 1 of FG52-1a is confirmed with removing the bracket, i.e., “or lte-CRS-PatternList3-r18” is kept.
Proposal 3: Regarding component 1 of FG52-1b, it is kept as it is and only brackets are removed, i.e., “Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS” is kept.
Proposal 4: The reporting type of FG52-1b is per-band.
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Appendix: UE features list for eDSS in [2]
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
NR_DSS_enh
	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
	[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

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 [or lte-CRS-PatternList3-r18]

	52-1, 14-1
	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]
	[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) 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



