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1. Introduction
This document summarizes contributions submitted to AI 8.16.10 regarding UE features for eDSS.
According to the updated UE features list agreed in RAN1#114bis [1], there are following feature groups for eDSS.
· [bookmark: _Hlk85011108]FGs for NR PDCCH reception in symbols with LTE CRS REs
· 52-1	Reception of NR PDCCH candidates overlapping with LTE CRS REs
· 52-1a	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
· 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
· FGs for UE support for two overlapping CRS rate matching patterns
· 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)
· 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
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2. FGs for NR PDCCH reception in symbols with LTE CRS REs
In [1], FGs for NR PDCCH reception in symbols with LTE CRS REs are captured as 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 at least one symbol of the NR PDCCH candidate and the DMRS for demodulation 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
	FR1 only
	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
	FR1 only
	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
	FR1 only
	N/A
	
	Optional with capability signaling



Following inputs are provided in contributions for the RAN1#115 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	During the WI phase the discussion on UE’s indication of its PDCCH processing approach when overlapping with LTE CRS was deferred to the UE features discussions. Now that the baseline UE FGs for eDSS are essentially completed it is time to address this remaining aspect of eDSS.
As shown in [R1-2206432] (Nokia, Nokia Shanghai Bell), the UE that takes into account the presence of the LTE CRS in its PDCCH demodulator/decoder may reach different performance than one that uses the “legacy” PDCCH demodulator/decoder and doesn’t take the PDCCH/CRS collisions into account. Specifically, for a given receiver type, the gNB could avoid using or even configuring the PDCCH candidates that it knows have a very high SNR requirement or can be expected to fail no matter what the SNR when the candidate is colliding with CRS. Further, if the gNB knows that the UE doesn’t do any special processing then it could superposition the LTE CRS and NR PDCCH for improved PDCCH demodulation/decoding performance, while there’d be no benefit in doing so with the UEs that would anyway disregard the REs that overlap with the CRS.
Observation 1: It is beneficial for the gNB to know to what the UE is capable of in terms of PDCCH decoding when overlapping with LTE CRS
Different UE capabilities helping the network to decide what to do with the colliding REs are:
· Is the PDCCH decoder puncturing or using the PDCCH REs colliding with the LTE CRS RE
· Is the PDCCH channel estimator using all DMRS REs (legacy), ignore the DMRS REs overlapping with CRS REs, or ignore the DMRS REs of the symbol overlapping with the LTE CRS

Based on the discussions in RAN1#114bis, the proposal is simplified to the following:
Proposal 1: Introduce the following new FGs for eDSS
	[bookmark: _Hlk149808167]FG
	FG name
	Components
	Pre-requisite
	Value range
	Note

	52-1c
	RE puncturing for PDCCH decoding in DSS
	Puncturing the PDCCH REs colliding with LTE CRS in the PDCCH decoding process
	52-1
	{Supported}
	Absence means that gNB should not make any assumptions on the UE’s treatment of the overlapping REs

	52-1d
	DMRS RE usage in PDCCH channel estimation in DSS
	Usage of PDCCH DMRS REs on the PDCCH symbol(s) overlapping with the CRS symbol(s)
	52-1
	{DMRS REs not overlapping with LTE CRS REs, 
none of the DMRS REs}
	Absence means that gNB should not make any assumptions on the UE’s treatment of the overlapping REs




	[3]
	Spreadtrum Communications
	In RAN1#113 meeting [1], the following agreements were reached for support NR PDCCH reception in symbols with LTE CRS REs.

	Agreement
· Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “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}”
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined



In RAN1#114b-e meeting, the following agreements was reached for support NR PDCCH reception in symbols with LTE CRS REs [2][3]. 

	Agreement
· Update the component 2 of FG52-1 

	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 and the DMRS for demodulation 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}







In RAN4#108b-e meeting, whether to define PDCCH demodulation requirements for Rel-18 eDSS feature was discussed. The detailed test setup was discussed and following agreements were reached, including evaluation scenario, gNB assumption for PDCCH symbols overlapped with LTE CRS, channel estimation [4].

	Issue 2-1-1: Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:  Define PDCCH demodulation requirements for eDSS
Issue 2-1-2: Evaluation scenario
Agreement:  Option 2: 2 symbol CORESET
Issue 2-1-3: gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:  PDCCH data and DMRS REs  overlapped with LTE CRS are punctured
Issue 2-1-4: UE receiver assumption (e.g., channel estimation)
Agreement:  PDCCH channel estimation is assumed to use only the clean PDCCH symbol.



Based on RAN4’s discussion, it was agreed to evaluate the performance of PDCCH channel estimation using only the clean PDCCH symbol in case of 2-symbol CORESET. It means RAN4 does not define requirements with “legacy CE assumption” when considering PDCCH reception when PDCCH candidates overlap with LTE CRS REs. For value (b), legacy RAN4 requirement can be used. Thus, the value b) can be supported according to RAN1#114 agreement. So the note of component 2) can be deleted.
Observation 1. Based on RAN4’s agreement, the value b) can be supported.
Proposal 1. Delete the note of component 2). 
Based on RAN1 and RAN4’s discussion, capability value (a) UE can receive NR PDCCH candidate in REs that overlap with LTE CRS when at least one symbol is required, performing channel estimation based on clean symbol. So RAN4 new requirement is defined for capability value (a). Capability value (b) UE can receive NR PDCCH candidate in REs that overlap with LTE CRS and legacy CE can be used to perform channel estimation. 
Observation 2: The value a) is UE capability corresponding to new RAN4 requirement .The value b) is UE capability corresponding to legacy RAN4 requirement.
From our perspective, the capability both value (a) and value (b) should not be decoupled, which can be supported simultaneously by some UEs. It means the UEs with capability value (a) and capability value (b) should not be excluded. For value (b), there is no restriction on configuring CORESET on the network. It can provide great scheduling flexibility. For value (a), it require at least one clean symbol. So if the value (a) is reported, UE does not expect the configuration of the PDCCH candidate where all symbols of NR PDCCH candidate overlap with LTE CRS. It somehow reduces scheduling flexibility and scheduling possibility. 
We propose to add one candidate value of UE capability in component 2), which is value (a) + value (b). When there is one clean symbol of CORESET for demodulation, UE can follow value (a) behavior and get the potential performance benefit from value (a) capability. If all of symbols of NR PDCCH candidate overlap with LTE CRS, UE can follow value (b) behavior with legacy CE. As a result, full scheduling flexibility can be achieved from both network side and UE side. 
Proposal 2: Add one candidate value in component 2), i.e., value (a)+ value (b).
Proposal 3: Regarding component 2 on CE in FG 52-1, 
· Update the component 2 as “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, a)+b)”}
· Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

	[4]
	Huawei, HiSilicon
	In RAN1#110, the following was agreed.
	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)


The UE feature to capture this agreement is component 2 for FG 52-1 [1], including a note for component 2.
	Components
	
	Note

	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS
…
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 and the DMRS for demodulation 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}
…
	…
	Note: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined


The intention of this note is to support legacy CE when the performance of legacy CE can be the same as the performance of CE on clean symbol and there is no need to define separate requirements for legacy CE other than the Rel-15 requirement.
In RAN4#108bis meeting [2], the performance requirements for eDSS were discussed. The related agreements are shown as follows: 
	Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:
· Define PDCCH demodulation requirements for eDSS 

Evaluation scenario 
Agreement:
· 2-symbol CORESET
· Basic assumptions
· Rate matching pattern
· Option 1: Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
· Other options not precluded
· 4 CRS ports for LTE
· Symbol #0: LTE PDCCH/PCFICH
· Symbol #1: NR PDCCH overlapping with LTE CRS
· Symbol #2: NR PDCCH

gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:
· PDCCH data and DMRS REs overlapped with LTE CRS are punctured.

UE receiver assumption (e.g., channel estimation)
Agreement:
· PDCCH channel estimation is assumed to use only the clean PDCCH symbol.


During the discussion in RAN4#108bis, the common understanding is that the performance of legacy CE is much worse than that of CE on clean symbol. Therefore, only the test scenario of CE on clean symbol is considered by RAN4. In other words, RAN4 does not define the performance requirements for legacy CE due to poor performance, rather than believing the legacy Rel-15 requirement can be satisfied by value b) UE.
In this case, if value b) in component 2 for FG 52-1 is retained in UE feature, when gNB receives value b) from a UE, it does not know its anticipated performance and cannot make appropriate PDCCH configuration and scheduling accordingly. As a consequence, the network performance is impacted.
To avoid misaligned understanding on the PDCCH performance, we suppose to remove value b) and the corresponding note from UE feature.
Proposal 1: Component 2 for FG 52-1 is updated as:
“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 and the DMRS for demodulation 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}”.
Proposal 2: Remove the note corresponding to value b) for FG 52-1: “For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined”.
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 at least one symbol of the NR PDCCH candidate and the DMRS for demodulation 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
	FR1 only
	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







Discussion
Question 2-1:
· Companies are encouraged to provide views on whether/how to update the component 2 in FG 52-1 based on the agreement in RAN4#108bis
	Company
	Comment

	Moderator
	Agreement in RAN4#108bis
	Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:
· Define PDCCH demodulation requirements for eDSS 

Evaluation scenario 
Agreement:
· 2-symbol CORESET
· Basic assumptions
· Rate matching pattern
· Option 1: Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
· Other options not precluded
· 4 CRS ports for LTE
· Symbol #0: LTE PDCCH/PCFICH
· Symbol #1: NR PDCCH overlapping with LTE CRS
· Symbol #2: NR PDCCH

gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:
· PDCCH data and DMRS REs overlapped with LTE CRS are punctured.

UE receiver assumption (e.g., channel estimation)
Agreement:
· PDCCH channel estimation is assumed to use only the clean PDCCH symbol.



Summary of companies view
· Update component 2 in FG 52-1
· Keep candidate value b): SPRD
· Add candidate value of “a) and b)”: SPRD
· Delete candidate value b): HW/HiSi
· Delete “For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined” from the note column of FG 52-1: SPRD, HW/HiSi

If we just follow the note in FG 52-1, we can confirm the candidate value b) in component 2. SPRD further proposes to add candidate value of “a) and b)” for more scheduling flexibility. On the other hand, HW/HiSi proposes to delete candidate value b), since gNB does not know the performance achieved by b) and cannot make appropriate PDCCH configuration and scheduling accordingly

	Qualcomm
	We think candidate value b) should be kept. 
It is true that RAN4 agreed to define the performance requirements only when there is/are clean PDCCH symbol(s). However, this does not mean b) should be deleted. Rather, b) in the FG should be kept, since the RAN4 decision is aligned with the note in FG52-1 ‘For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined’.

	NTT DOCOMO
	We also think the candidate value b) in component 2 should be kept according to the note.

	ZTE
	Based on RAN4 agreement, we are ok to delete value b) and the corresponding note. 

	Huawei, HiSilicon
	From the RAN1 discussions at RAN1#110, the underlying reason of keeping value b) (legacy CE) with the condition of no definition of RAN4 requirement is that: UE may ensure the performance is the same as R15 so that the R15 requirement is reused, i.e., there is no performance loss on NR PDCCH compared to R15 due to the introduction of PDCCH being punctured by CRS. However, the reason why RAN4 did not consider legacy CE is that the performance of legacy CE is too bad that they do not deem it as useful to define such a low requirement.
Due to the above background, assuming the R18 UE with legacy CE CANNOT achieve the R15 performance requirement, gNB has no idea on the anticipated performance of R18 DSS UE, and therefore cannot perform appropriate PDCCH configuration (e.g., AL, CORESET, etc.).

	OPPO
	We prefer to keep the value b) and the note. The note would show its effect if RAN4 sees in future release the proposals to define the corresponding performance requirement. There seems no need to change FG52-1. 

	Vivo
	In our understanding, due to companies’ concerns on indicating a specific CE to NW, RAN1 agreed two values, i.e., a) and b), to provide a preference for the CORESET configuration. As a result, there is no explicit correlation between b) and specific CEs (although b) is likely for legacy CE in our understanding). With the new requirement for clean symbol-based CE, the note ‘Note is confirmed as: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined’ is still met at least for UE supporting for b) with legacy CE. Thus, b) can be kept.

	Spreadtrum
	Based on RAN4’s agreement, the value b) should be kept.
We think one candidate value of “a) + b)” should be supported. For value a), it requires at least one clean symbol and new RAN4 requirement. For value b), it can provide great scheduling flexibility and follow legacy performance requirement. If UE support value  “a) + b)”, UE can follow value (a) behavior and get the potential performance benefit from value (a) capability when there is one clean symbol of CORESET. UE can follow value (b) behavior with legacy CE if all of symbols of NR PDCCH candidate overlap with LTE CRS. As a result, full scheduling flexibility can be achieved from both network side and UE side. 

	Samsung
	Candidate value (b) should be kept.
There can be several cases where a NW can ensure PDCCH performance under (b) and there is no apparent need to preclude it (the expectation anyway was that RAN4 will not define new requirements). 

	MediaTek
	Our understanding on the Note: For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined
is any performance requirement on scenario related to value b) is defined by RAN4, then value b) should be removed. Since clean symbol is included in value b) and RAN4 make requirement on clean symbol case, then our understanding is value b) has RAN4 requirement and it should be removed.

	Ericsson1
	No update is needed to value b) of component 2 of FG 52-1. 
Regarding comments from HW/HiSi – The argument that value b) should be removed since there is no RAN4 performance requirement is circular considering that RAN1 already agreed to value b) with the Note.

	
	Summary of companies view
· Update component 2 in FG 52-1
· Keep candidate value b): SPRD, QC, DCM, OPPO, vivo, Samsung, E///
· Add candidate value of “a) and b)”: SPRD
· Delete candidate value b): HW/HiSi, ZTE, MTK
· Delete “For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined” from the note column of FG 52-1: SPRD, HW/HiSi, ZTE
· Keep: OPPO

Given majority companies prefer to keep candidate value b), which was agreed in previous RAN1 meeting, no proposal is made on this issue.

This issue was discussed during online session. Companies made common understanding that no update is necessary, and hence, this issue can be closed.




Question 2-2:
· Is it necessary to introduce following new FGs?
· 52-1c: Puncturing the PDCCH REs colliding with LTE CRS in the PDCCH decoding process	{Supported}
· Note: Absence means that gNB should not make any assumptions on the UE’s treatment of the overlapping REs
· 52-1d: Usage of PDCCH DMRS REs on the PDCCH symbols overlapping with the CRS symbols	{DMRS REs not overlapping with LTE CRS REs, none of the DMRS REs}
· Note: Absence means that gNB should not make any assumptions on the UE’s treatment of the overlapping REs
	Company
	Comment

	Moderator
	This issue has been discussed in previous RAN1 meetings but could not achieve any consensus. Proponent (Nokia/NSB) updated the proposal from previous one, so companies are encouraged to check the proposal again and provide the view.

	Qualcomm
	Here we should specify UE features for the solutions that were agreed during WI phase. 

	NTT DOCOMO
	Although we originally considered similar capability reporting like 52-1c/d, based on the RAN1 agreements regarding FG52-1 esp. component 2, we think there may be no chance to reach consensus on introducing them.

	Huawei, HiSilicon
	UE capability 52-1 is based on the assumption of CRS puncturing NR PDCCH/DMRS, as guided by the WID. Thus, there is no need to introduce duplicated 52-1c, and conflicted 52-1d

	The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence (RAN1):
· Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]
· Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS if there is the performance gain from the additional PDCCH resources.




	OPPO
	For PDCCH RE allocation in presence of overlapping with CRS, WI agreement is to let UE assume the same RE mapping as in Rel-15. So the principle in 52-1c goes beyond existing RAN1 agreement. For FG52-1d, in our understanding, even in the case with no RE overlapping between PDCCH and CRS, the spec does not mandate UE implementation to use DMRS(s) on specific RE locations. So FG52-1d is not needed. 

	Spreadtrum
	It is not necessary to introduce FG 52-1c and FG 52-1d during UE feature discussion. It is up to UE implementation issue whether to support 52-1c and 52-1d. Based on RAN1’s agreement, it was agreed that channel estimation is performed with a regular legacy DMRS pattern in frequency dimension. Thus, irregular DMRS pattern in 52-1d should not be captured as UE capability.

	Samsung
	OK to further discuss – similar to Huawei, we think 52-1c and 52-1d are already supported but it seems that is not a common understanding. 

	Xiaomi
	Open to discuss it.

	Ericsson1
	The proposed capability indication is beneficial from gNB perspective as it provides additional information about UE decoding. 
We are open to support direction of 52-1c but the Note about gNB assumption should be removed.



Conclusion
· There is no consensus in RAN1 to introduce following FGs in Rel-18
· Puncturing the PDCCH REs colliding with LTE CRS in the PDCCH decoding process	{Supported}
· Usage of PDCCH DMRS REs on the PDCCH symbols overlapping with the CRS symbols	{DMRS REs not overlapping with LTE CRS REs, none of the DMRS REs}



3. Conclusions
Following conclusion was made in this meeting.

Conclusion
· There is no consensus in RAN1 to introduce following FGs in Rel-18
· Puncturing the PDCCH REs colliding with LTE CRS in the PDCCH decoding process	{Supported}
· Usage of PDCCH DMRS REs on the PDCCH symbols overlapping with the CRS symbols	{DMRS REs not overlapping with LTE CRS REs, none of the DMRS REs}
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