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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A preliminary RAN1 NR UE feature list in [1] was submitted in RAN1 #112bis-e. Some views for Rel-18 UE features for eDSS are summarized in this contribution.
[bookmark: _Ref129681832]Discussion
Reception of NR PDCCH candidates overlapping with LTE CRS REs
Two LTE-CRS overlapping RM patterns
In the UE feature discussions of the last meeting, the following question was raised:
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Question 2-1b:
· Regarding component 1 of FG 52-1 and FG 52-3, companies are encouraged to provide views on whether to support the reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured, e.g., as a component of FG 52-1 or as a separate FG 52-3.


What we have agreed for supporting R18 DSS of PDCCH puncture is based on the simulation results. As far as we know, in previous meetings, no simulation results were presented to justify the capacity gain under more than one LTE CRS patterns. Predictably, the performance gain will be low, or even negative.
Moreover, it will increase the UE complexity to receive PDCCH with two puncturing patterns.
In light of the above reasons, we prefer not to support the reception of the NR PDCCH candidates overlapped with LTE CRS REs from two configured LTE CRS pattern lists. 
For the issue on the handling of being configured with two CRS RM patterns and PDCCH reception on CRS symbols, there can be two alternatives:
Alt 1: UE is not expected to be configured with PDCCH candidates overlapped with two RM patterns.
Alt 2: UE does not monitor the PDCCH candidates overlapped with two RM patterns.
In our understanding, both alternatives are workable, and the specific alternative can be discussed further in the maintenance phase.
Proposal 1: Reception of NR PDCCH candidates overlapped with LTE CRS REs from two LTE-CRS overlapping rate matching patterns is NOT supported.

Component 2 for FG 52-1:
In the UE feature discussions of the last meeting, the following question was raised:
	Question 2-2-1:
· Companies are encouraged to provide views on which option you have strong concern.
· Opt1-1: 
· If no new RAN4 requirement is necessary for legacy CE,
· support of FG 52-1 includes support of legacy CE
· Introduce a separate capability to report whether CE on clean symbol only is supported or not
· Otherwise, support of FG 52-1 includes CE on clean symbol only
· Opt3: Component 2 in FG 52-1 is deleted (i.e., no need to report supported CE scheme(s))


It corresponds to the following FFS part in the FL summary.
	[2) PDCCH-DMRS channel estimation 
Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption
Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS
Other values FFS]


Since the channel estimation method is based on the UE implementation, for UE, reporting of the supported scenario (i.e., PDCCH reception pattern) seems more reasonable than the reporting of channel estimation method.
[bookmark: _Hlk134738296]For CE on clean symbol(s), the restricted scenario is at least one clean symbol. For legacy CE, there is no need for this restriction. 
The reporting of supported scenario (‘need clean symbol’ scenario or ‘no need clean symbol’ scenario) was raised and discussed in the last meeting. Regarding the reporting of supporting ‘need clean symbol’ scenario, there is not much controversy. On the other hand, there is more controversy about the reporting of supporting ‘no need clean symbol’ scenario. In particular, if a UE reports supporting ‘need clean symbol’ scenario, for a PDCCH candidate including clean symbol, the UE can use legacy CE or CE on clean symbol(s), which in our simulation provide different BLER performances. In this case, as the gNB does not know the UE’s CE method, it has no anticipation for the receiving performance of PDCCH for the proper configuration of the PDCCH parameters, such as AL level.
A solution for gNB to anticipate the receiving performance of PDCCH is that if the UE reports supporting ‘need clean symbol’ scenario, the gNB always interpret it according to the requirement of the legacy CE. Based on the agreement of RAN1 #110 meeting, the performance of the legacy CE depends on the future discussions of RAN4. If RAN4 does not define a new requirement (i.e., legacy Rel-15 requirement is reused), it means that the performance requirement of legacy CE will be even higher than CE based on clean symbol(s) (which we believe a new requirement will be defined by RAN4). Thus, supporting ‘no need clean symbol’ scenario seems a higher UE capability than supporting ‘need clean symbol’ scenario, which is inconsistent with the RAN1 evaluation results of legacy CE (i.e., lower performance than CE based on clean symbol(s)). Therefore, whether/how to introduce the supporting ‘no need clean symbol’ scenario may also be controversial in RAN4 in the future.
In order to guarantee the discussion of UE features is delayed by the discussion of RAN4, we suggest to defining the UE capability of supporting ‘need clean symbol’ scenario first, and leave the UE capability of supporting ‘no need clean symbol’ scenario FFS.
Proposal 2: Not to consider legacy CE in UE feature discussion before RAN4 decision.
Proposal 3: Component 2 for FG 52-1 can be updated as:
“Reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS
[FFS other values]”
 
Component 3 and component 4 for FG 52-1:
In the UE feature discussions of the last meeting, the following question was raised:
	Proposal 2-3:
· Component 3 in FG 52-1 is revised to “Symbols in which Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd OFDM symbol of an NR slot that overlap with LTE CRS REs is supported Value 1: 2nd OFDM symbol (s1) Other values FFS”
· Add a component in FG 52-1: 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 the first 3 OFDM symbols of a slot
· Introduce a separate FG 52-1b to indicate the support of NR PDCCH reception 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


It corresponds to the following FFS parts in the FL summary.
	FG 52-1
[3) Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot]
[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]

	FG 52-1b
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


In the DSS scenario, in addition to LTE CRS, PCFICH and PHICH are likely to exist on the first symbol, which results in limited or even negative gain for R18 eDSS. As per the comments from some company that the PHICH can also occupy the 2nd or 3rd symbol, it is our understanding that the eDSS occurs mainly for the case of relatively light LTE traffic load carrier (otherwise there is no spare space on the PDCCH region to be shared to NR); therefore, the typical case is that the LTE control channels (PDCCH and PHICH) are mainly limited on the 1st symbol. In that regard, we prefer not to receive PDCCH overlapped with LTE CRS in the first symbol of a slot. 
For the issue on whether to restrict the PDCCH on the first 3/4 symbols for 52-1 and 52-1b, it is our understanding that the main purpose of R18 eDSS is to resolve the NR PDCCH load problem in the DSS scenario, and NR PDCCH load problem mainly occurs when the NR PDCCH candidates can only be allocated in the first 3/4 symbols. Therefore, we support to only receive PDCCH candidates overlapped with LTE CRS within the first 3/4 OFDM symbols in a slot. Otherwise it is tangled with other UE capabilities.
In our understanding, USS is the main applicable scenario of R18 eDSS, so we prefer to limit the PDCCH as USS, i.e., 52-1/52-1b is not applicable to CSS. 
According to the above discussion, we have the following proposals:
Proposal 4: Accept component 3 for FG 52-1 as “Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot”.
Proposal 5: Accept component 4 for FG 52-1 as “NR PDCCH that overlaps with LTE CRS REs is in USS that are monitored within the first 3 OFDM symbols of a slot”.
Proposal 6: Accept FG 52-1b as: “NR PDCCH that overlaps with LTE CRS REs is in USS that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot”
 
Separate FG 52-1 by supported precoder granularity size
In the UE feature discussions of the last meeting, the following question was raised:
	Question 2-4:
[bookmark: _Hlk134526835][bookmark: _Hlk134526822]Companies are encouraged to provide views on whether to separate FG 52-1 by supported precoder granularity size (FG 3-1 or FG3-7).


In the last meeting, no conclusion was reached on whether precoder granularity of ‘allContiguousRBs’ is included in R18 eDSS, and if included, how to introduce it in the UE feature. Here, we discuss these two open issues.
For the first open issue (whether to support joint operation with ‘allContiguousRBs’), we support to include precoder granularity of ‘allContiguousRBs’ in R18 eDSS. The reason is that the discussion of R18 eDSS does not exclude this case, and both legacy CE and clean symbol CE can be used in precoder granularity of ‘allContiguousRBs’ without introducing extra effort.
For the second open issue (whether a separate UE capability is introduced), considering the FG 3-7 (Precoder-granularity of CORESET size) is optional, we slightly prefer to introduce the support of precoder granularity of ‘allContiguousRBs’ in a separate capability (e.g., 52-1c) with the prerequisite FG 3-7.
In addition, when precoderGranularity equals allContiguousRBs, UE will estimate channel for a PDCCH candidate with the assumption that the PDCCH DM-RS using same precoding is mapped to corresponding REs in all RBGs within the set of contiguous RBs in the CORESET where the UE attempts to decode the PDCCH. Therefore, for CE on the clean symbol(s), it is not enough to only require a clean symbol within a PDCCH candidate. It is necessary to require a clean symbol in the set of contiguous RBs in the CORESET including the PDCCH candidate.
Similar to the discussion in Component 2 for FG 52-1, we propose to introduce CE on clean symbol(s) for precoder granularity of ‘allContiguousRBs’ in UE feature and not to consider legacy CE at this stage.
Proposal 7: Additional sub-FG (e.g., 52-1c) is needed with the prerequisite FG 3-7 (Precoder-granularity of CORESET size):
“When precoderGranularity equals allContiguousRBs, reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] in all REGs within the set of contiguous RBs in the CORESET where the UE attempts to decode the PDCCH, at least one symbol is not overlapped with LTE CRS
 [FFS other values]”.

The summary for the FG updates (marked in red) is below.
	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) PDCCH-DMRS channel estimation 
Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption
Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS
Other values FFS]
2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS
[FFS other values]
 [3) Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot]

[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]
	[No]
	[No]
	[N/A]
	[Component 2 candidate value set: {Value 1, Value2, other values FFS}]

[Component 3 candidate value set: {Value 1, other values FFS}]

[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

[Note: For component 2, RAN1 consider support legacy CE only if no RAN4 performance requirements are defined for this option]

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 multiple non-overlapping CRS rate matching patterns [via lte-CRS-PatternList1-r16]

	52-1, 14-1
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[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
	52-1c
	When precoderGranularity equals allContiguousRBs, NR PDCCH reception that overlaps with LTE CRS
	When precoderGranularity equals allContiguousRBs, reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] in all REGs within the set of contiguous RBs in the CORESET where the UE attempts to decode the PDCCH, at least one symbol is not overlapped with LTE CRS
[FFS other values]
	3-7
	Yes
	N/A
	When precoderGranularity equals allContiguousRBs, a UE does not expect any RE of a CORESET to overlap with lTE CRS.
	[Per Band]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling




Two LTE-CRS overlapping rate matching patterns
In the UE feature discussions of the last meeting, the following FFS was raised for FG52-2:
	FG 52-2
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1



FG 14-1 is for list1 and list 2, FG 52-2 is for list 3 and list 4. 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. So our understanding is that FG 14-1 and FG 52-2 is decoupled and has no relationship. E.g. if FG 14-1 is reported as 4 and FG 52-2 is reported as 6, it means that 4 CRS patterns can be configured by list1/2, 6 CRS patterns can be configured by list3/4. But list3/4 and list1/2 should not be configured simultaneously. So we prefer to remove this FFS, and add a note: if a UE supports FG52-2 and FG14-1, FG14-1 is reported for list1/2 but FG52-2 is reported for list3/4.


Proposal 8: Remove “FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6” and “FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1”, and add a note: “if a UE supports FG52-2 and FG14-1, FG14-1 is reported for list1/2 and FG52-2 is reported for list3/4”.

In the UE feature discussions of the last meeting, the following FFS was raised for FG52-2a:
	FG 52-2a
FFS additional clarification of relation between Rel-16 capability



In Rel-16, the parameter crs-RateMatch-PerCoresetPoolIndex can only be configured for a UE who supports FG 16-2a-5 below.
	[bookmark: _Hlk42700411]16-2a-5
	Separate CRS rate matching
	1.	Whether the UE can rate match around configured CRS patterns which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
	16-2a and 14-1a
	separateCRS-RateMatching-r16
	MIMO-ParametersPerBand
	No
	FR1 only
	[bookmark: _Hlk42700422]Note: only applicable for 15kHz SCS
	Optional with capability signalling



In Rel-18, this parameter crs-RateMatch-PerCoresetPoolIndex is also reused for list3/4 in the agreed CR below [2].
	-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are declared as not available for PDSCH.
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList3-r18 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList4-r18 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, in ServingCellConfig.



So the question is that whether this parameter crs-RateMatch-PerCoresetPoolIndex can be configured or not for a UE who supports 52-2a. To make it clear we propose to add a note in FG52-2a “if the UE supports 16-2a-5, the UE also supports rate match around configured CRS patterns (list3/4) which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex”.

Proposal 9:  Add a note in FG52-2a “if the UE supports 16-2a-5, the UE also supports rate match around configured CRS patterns (list3/4) which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex”.

The summary for the FG updates (marked in red) is below.
	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)]
2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS: {2,3,4,5,6}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 3
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	[5-28]
	Yes
	N/A
	[UE support for two overlapping LTE-CRS RM patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier when UE is not supporting or configured with multi-TRP is not enabled]
	[Per Band]
	[No] 
	[No]
	[N/A]
	FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1

Note: 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
FFS additional clarification of relation between Rel-16 capability
	52-2, 16-2a
	Yes
	N/A
	
	[Per Band]
	[No] 
	[No]
	[N/A]
	Note: if the UE supports 16-2a-5, the UE also supports rate match around configured CRS patterns (list3/4) which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
	Optional with capability singaling





Conclusion
Based on above analysis, we have the following proposal:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Reception of NR PDCCH candidates overlapped with LTE CRS REs from two LTE-CRS overlapping rate matching patterns is NOT supported.
Proposal 2: Not to consider legacy CE in UE feature discussion before RAN4 decision.
Proposal 3: Component 2 for FG 52-1 can be updated as:
“Reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS
[FFS other values]”
Proposal 4: Accept component 3 for FG 52-1 as “Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot”.
Proposal 5: Accept component 4 for FG 52-1 as “NR PDCCH that overlaps with LTE CRS REs is in USS that are monitored within the first 3 OFDM symbols of a slot”.
Proposal 6: Accept FG 52-1b as: “NR PDCCH that overlaps with LTE CRS REs is in USS that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot”
Proposal 7: Additional sub-FG (e.g., 52-1c) is needed with the prerequisite FG 3-7 (Precoder-granularity of CORESET size):
“When precoderGranularity equals allContiguousRBs, reception of a NR PDCCH candidate in REs that overlap with LTE CRS when 
[Value 1:] in all REGs within the set of contiguous RBs in the CORESET where the UE attempts to decode the PDCCH, at least one symbol is not overlapped with LTE CRS
 [FFS other values]”.
Proposal 8: Remove “FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6” and “FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1”, and add a note: “if a UE supports FG52-2 and FG14-1, FG14-1 is reported for list1/2 and FG52-2 is reported for list3/4”.
Proposal 9:  Add a note in FG52-2a “if the UE supports 16-2a-5, the UE also supports rate match around configured CRS patterns (list3/4) which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex”.
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Annex
	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) PDCCH-DMRS channel estimation 
Value 1: PDCCH-DMRS channel estimation based on legacy CE assumption
Value 2: for CORESET duration greater than 1 symbol, PDCCH-DMRS channel estimation based on PDCCH-DMRS REs in symbols not overlapping with LTE CRS
Other values FFS]

[3) Reception of NR PDCCH candidates that overlap with LTE CRS REs only on the 2nd symbol of an NR slot]

[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]
	[No]
	[No]
	[N/A]
	[Component 2 candidate value set: {Value 1, Value2, other values FFS}]

[Component 3 candidate value set: {Value 1, other values FFS}]

[Note: From UE perspective, PDCCH candidates and PDCCH-DMRS RE mapping are based on that of R15] 

[Note: For component 2, RAN1 consider support legacy CE only if no RAN4 performance requirements are defined for this option]

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 multiple non-overlapping CRS rate matching patterns [via lte-CRS-PatternList1-r16]

	52-1, 14-1
	Yes
	N/A
	
	[Per Band]
	[No]
	[No]
	[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)]
2) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS: {2,3,4,5,6}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
3) Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS: {1,2,3}
· FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 3
· FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	[5-28]
	Yes
	N/A
	[UE support for two overlapping LTE-CRS RM patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier when UE is not supporting or configured with multi-TRP is not enabled]
	[Per Band]
	[No] 
	[No]
	[N/A]
	FFS: Note: If a UE supports FG52-2 and FG14-1, the maximum numbers reported for FG 52-2 should be equal to or larger than the numbers reported for FG 14-1
	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
FFS additional clarification of relation between Rel-16 capability
	52-2, 16-2a
	Yes
	N/A
	
	[Per Band]
	[No] 
	[No]
	[N/A]
	
	Optional with capability singaling

	52. NR_DSS_enh
	52-3
	FFS: Support reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured
	
	52-1, at least one of 52-2 or 14-1a
	Yes
	N/A
	
	[Per Band]
	No 
	No 
	N/A
	
	




