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1 Introduction
At the RAN1#112bis-e 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 agreed FG structure as shown in Appendix is captured in the Rel-18 RAN1 NR UE features list [2]. 
This contribution discusses remaining issues on UE features for Rel-18 eDSS based on the outcome of the discussion at the RAN1#112bis-e.








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) 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



Based on the discussion at the RAN1#112bis-e meeting, basic FG for the reception of NR PDCCH candidates overlapping with LTE CRS REs is agreed as above. There are number of remaining issues as highlighted by yellow, and we provide our views on the issues below.

Component 2
Regarding the potential reporting of UE’s supported CE option(s), there are several companies concerning to report the supported CE option(s) as it is up to UE implementation as long as performance requirements could be met. From our perspective, if UE supporting this FG supports appropriate CE option(s) so that performance requirements can be met for the cases with/without clean symbol(s), reporting of UE’s supported CE option(s) would be unnecessary. On the other hand, if some of UEs supporting this FG supports only specific CE option (either legacy CE or CE on clean symbol(s) only) so that those UEs can meet the performance requirements only in some of cases i.e., gNB needs to configure its PDCCH transmission for the UEs appropriately, gNB should be aware of necessary information about UEs. 

Proposal 1: Regarding component 2 of FG52-1, either one of following alternatives is applied
· Alt.1: Component 2 is revised to “Reception of NR PDCCH candidates only on symbol(s) that overlap with LTE CRS REs, and reception of NR PDCCH candidates on symbols including both symbol(s) that overlap with LTE CRS REs and symbol(s) that do not overlap with LTE CRS REs”
· Alt.2: Component 2 is revised to “Reception of NR PDCCH candidates only on symbol(s) including symbol(s) that overlap with LTE CRS REs and with or without symbol(s) that do not overlap with LTE CRS REs”
· Candidate value set is {with clean symbol(s), with and without clean symbol(s)}

Component 3
Regarding whether the symbol that overlap with LTE CRS REs can only be the 2nd symbol of NR slot or not, there are some companies arguing that there is nothing different for the UE to do to receive PDCCH in the first symbol vs. the second symbol. In addition, those companies also argued that potential performance impact to PHICH/PCFICH would not be so different between the case with first symbol and the case without first symbol. We think it would make some sense, but although as additional gain for NR PDCCH from the use of first symbol in addition to second (and third/fourth) symbol(s) may be limited, the performance requirements for NR PDCCH could be different between the case with first symbol and the case without first symbol. In that sense, if the case with first symbol is supported, it may be reasonable to allow for UE to report the support of it separately.

Proposal 2: Regarding component 3 of FG52-1, either one of following alternatives is applied
· Alt.1: Component 3 is kept as it is and the bracket is removed
· Note: Reception of NR PDCCH candidates that overlap with LTE CRS REs on the 1st symbol of an NR slot is not supported in Rel-18
· Alt.2: Component 3 is revised to “Reception of NR PDCCH candidates that overlap with LTE CRS REs on the 1st and/or 2nd symbol(s) of an NR slot”
· Candidate value set is {only on 2nd symbol, on 1st and 2nd symbols}

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 3: Regarding component 4 of FG52-1, it is kept as it is and only brackets are removed.

Reporting type
Regarding the reporting type of FG52-1, we think per-UE without any differentiation or per-band can be considered. This feature is anyway limited to 15 kHz SCS only and target bands are not so many. Therefore, we think per-UE without any differentiation would be sufficient. If there is a concern for it e.g., IoDT availability, per-band may also be fine.

Proposal 4: Reporting type of FG52-1 is per-UE without any differentiation (FR1 only).

CRS rate matching pattern configuration
In component 1 of FG52-1, the CRS rate matching pattern configuration is described as “when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern [via lte-CRS-ToMatchAround]”. We think it is ok to clarify which parameter is used for UE supporting this FG since there are multiple CRS rate matching pattern configuration parameters introduced in different releases and it may cause ambiguity issue that which parameter can be used for the UE supporting this FG. Therefore, we think the bracket can be removed.

Proposal 5: Component 1 of FG52-1 is confirmed as it is, i.e., with removing bracket on “via lte-CRS-ToMatchAround”.



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 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



Based on the discussion at the RAN1#112bis-e meeting, the reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns is agreed as separate FG from the basic FG52-1 as above. There are few remaining issues as highlighted by yellow, and we provide our views on the issues below.

Reporting type
Regarding the reporting type of FG52-1a, we think it should be same as FG52-1. Therefore, as in Proposal 4, we think per-UE without any differentiation would be sufficient. If there is a concern for it e.g., IoDT availability, per-band may also be fine.

Proposal 6: Reporting type of FG52-1a is per-UE without any differentiation (FR1 only).

CRS rate matching pattern configuration
Same as FG52-1, we think it is good to clarify which parameter is used for UE supporting this FG. To configure multiple non-overlapping CRS rate matching patterns, lte-CRS-PatternList1-r16 is used as FG14-1 is prerequisite for FG52-1a. Therefore, we think the bracket can be removed.

Proposal 7: Component 1 of FG52-1a is confirmed as it is, i.e., with removing bracket on “via lte-CRS-PatternList1-r16”.



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



Based on the discussion at the RAN1#112bis-e meeting, it is FFS whether 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 is introduced as separate FG or not.
As FG3-1 supports NR PDCCH monitoring within first 3 OFDM symbols in a slot while FG22-12 was introduced as optional capability for PDCCH monitoring with a single span of three contiguous OFDM symbols that is within the first four OFDM symbols in a slot, it is natural that UEs supporting NR PDCCH reception that overlaps with LTE CRS may or may not support FG22-12. So, the point is whether FG52-1b is necessary or just reporting FG52-1 and FG22-12 is enough. In other words, the point is whether there can be a UE supporting both FG52-1 and FG22-12 but not supporting 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. Although we think just reporting FG52-1 and FG22-12 may be enough, we are ok to introduce FG52-1b as there may be some IoDT availability issue.

If the FG52-1b is introduced, the reporting type should be same as FG52-1/52-1a. As FG22-12 is per-UE without any differentiation, we think per-UE without any differentiation would be sufficient.

Proposal 8: If FG52-1b is introduced, the reporting type of FG52-1b is per-UE without any differentiation (FR1 only).



2.4	FG52-2: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	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



Based on the discussion at the RAN1#112bis-e meeting, FG52-2 for Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier is agreed as above. There are number of remaining issues as highlighted by yellow, and we provide our views on the issues below.

FFS on total number reported by UE in FG14-1 and FG52-2
For both components 2&3, there is a FFS point that “FFS: total number reported by UE in FG 14-1 and FG 52-2 shall not exceed 6 (3)”.  FG14-1 is used to report maximum number of rate matching patterns configured via lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, while FG52-2 is used to report maximum number of rate matching patterns configured via lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18. As those two sets of lists are not configured simultaneously, there should be some UEs supporting up to 6 CRS rate matching patterns for the case with lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 while supporting up to 6 CRS rate matching patterns for the case with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18. In such case, the UE should report 6 for FG14-1 and 6 for FG52-2. Therefore, it is misreading that “total number reported by UE in FG14-1 and FG52-2 shall not exceed 6(3)”. There should be no need to have such restriction and note.

Proposal 9: The FFS parts regarding “total number reported by UE in FG14-1 and FG52-2” in component 2/3 of FG52-2 should be removed.

FFS on maximum number reported by UE in FG14-1 and FG52-2
For both components 2&3, there is also another FFS point that “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”. As FG52-2 is quite similar to FG14-1, it would be natural that if UE supports up to 6 CRS rate matching patterns for FG14-1, the UE should also support up to 6 CRS rate matching patterns for FG52-2. 

Proposal 10: The following note for component 2/3 of FG52-2 is kept.
· 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

Prerequisite FG
According to the discussion on components 2/3 of FG52-2, FG52-2 is independent from FG14-1, and hence FG14-1 should not be a prerequisite FG of FG52-2. FG5-28 is the basic FG on the support of rate-matching around LTE-CRS. So, only FG5-28 should be the prerequisite FG of FG52-2.

Proposal 11: Only FG5-28 is the prerequisite FG of FG52-2.

Consequence if UE does not support FG52-2
As clarified in the component 1 of FG52-2, this FG is for the 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. Even if UE does not support FG52-2, the support of two LTE-CRS overlapping rate matching patterns is still possible based on FG14-1/1a i.e., via lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16. So, the consequence if UE does not support FG52-2 should be “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”.

Proposal 12: The consequence if UE does not support FG52-2 is “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”.

Reporting type
The reporting type of FG52-2 should follow that of FG14-1, i.e., per-band.

Proposal 13: Reporting type of FG52-2 is per-band (FR1 only).



2.5	FG52-2a: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	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



Based on the discussion at the RAN1#112bis-e meeting, FG52-2a for 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 is agreed as above. 

FFS on additional clarification of relation between Rel-16 capability
For two overlapping CRS rate matching patterns in case of m-TRP, FG52-2/2a is for configurations of lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 while FG14-1/1a is for configurations of lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16. As there may be some UE/NW that start supporting two overlapping CRS rate matching patterns in case of m-TRP by using Rel-18 configurations i.e., without supporting Rel-16 configurations, FG52-2a and FG14-1a are independent and FG14-1a is not a prerequisite FG of FG52-2a. As current description for FG14-1a i.e., overlapRateMatchingEUTRA-CRS-r16 does not mention about specific configurations, it may be good to clarify it here as a note.

Proposal 14: The following note is added for FG52-2a.
· Note: FG52-2/2a is for configurations of lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 while FG14-1/1a is for configurations of lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16

Reporting type
The reporting type of FG52-2a should follow that of FG14-1a, i.e., per-band.

Proposal 15: Reporting type of FG52-2a is per-band (FR1 only).



2.6	FG52-3: Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	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
	
	



Based on the discussion at the RAN1#112bis-e meeting, it is FFS whether reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured is supported or not and whether it is introduced as separate FG or not.
Although such case has not been evaluated and well justified during the WI discussion, some companies argued that there may be the case where the UE supports both PDCCH reception on symbols overlapping with LTE-CRS and two overlapping CRS rate matching patterns, and the NW wants to configure both accordingly. We don’t have strong preference on the support of such case, but if such case is supported, the separate FG as FG52-3 is necessary. Regarding the reporting type, it can be same as FG52-2/2a, i.e., per band.

Proposal 16: If the reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured is supported in Rel-18, the FG52-3 is introduced and the reporting type is per-band (FR1 only).



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: Regarding component 2 of FG52-1, either one of following alternatives is applied
· Alt.1: Component 2 is revised to “Reception of NR PDCCH candidates only on symbol(s) that overlap with LTE CRS REs, and reception of NR PDCCH candidates on symbols including both symbol(s) that overlap with LTE CRS REs and symbol(s) that do not overlap with LTE CRS REs”
· Alt.2: Component 2 is revised to “Reception of NR PDCCH candidates only on symbol(s) including symbol(s) that overlap with LTE CRS REs and with or without symbol(s) that do not overlap with LTE CRS REs”
· Candidate value set is {with clean symbol(s), with and without clean symbol(s)}
Proposal 2: Regarding component 3 of FG52-1, either one of following alternatives is applied
· Alt.1: Component 3 is kept as it is and the bracket is removed
· Note: Reception of NR PDCCH candidates that overlap with LTE CRS REs on the 1st symbol of an NR slot is not supported in Rel-18
· Alt.2: Component 3 is revised to “Reception of NR PDCCH candidates that overlap with LTE CRS REs on the 1st and/or 2nd symbol(s) of an NR slot”
· Candidate value set is {only on 2nd symbol, on 1st and 2nd symbols}
Proposal 3: Regarding component 4 of FG52-1, it is kept as it is and only brackets are removed.
Proposal 4: Reporting type of FG52-1 is per-UE without any differentiation (FR1 only).
Proposal 5: Component 1 of FG52-1 is confirmed as it is, i.e., with removing bracket on “via lte-CRS-ToMatchAround”.
Proposal 6: Reporting type of FG52-1a is per-UE without any differentiation (FR1 only).
Proposal 7: Component 1 of FG52-1a is confirmed as it is, i.e., with removing bracket on “via lte-CRS-PatternList1-r16”.
Proposal 8: If FG52-1b is introduced, the reporting type of FG52-1b is per-UE without any differentiation (FR1 only).
Proposal 9: The FFS parts regarding “total number reported by UE in FG14-1 and FG52-2” in component 2/3 of FG52-2 should be removed.
Proposal 10: The following note for component 2/3 of FG52-2 is kept.
· 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
Proposal 11: Only FG5-28 is the prerequisite FG of FG52-2.
Proposal 12: The consequence if UE does not support FG52-2 is “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”.
Proposal 13: Reporting type of FG52-2 is per-band (FR1 only).
Proposal 14: The following note is added for FG52-2a.
· Note: FG52-2/2a is for configurations of lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 while FG14-1/1a is for configurations of lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16
Proposal 15: Reporting type of FG52-2a is per-band (FR1 only).
Proposal 16: If the reception of NR PDCCH candidates overlapping with LTE CRS REs when two LTE-CRS overlapping rate matching patterns are configured is supported in Rel-18, the FG52-3 is introduced and the reporting type is per-band (FR1 only).
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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
	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
	
	



