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Introduction
Discussions on RAN4 Rel-18 UE feature list are scheduled to start from RAN4 #109 (November 2023) and this paper summarizes our views on the principles, timelines as described in Section 2. We also provide initial views on details of UE feature list for selected work items in Section 3.
General views
In accordance with the RAN4 #109 meeting arrangements the initial discussion on RAN4 Rel-18 UE feature list is scheduled to be kicked-off based on the following guidelines:
	· The dedicated agenda for Rel-18 feature list/UE capability will be set, and the topic thread & moderator will be assigned.
· Moderator will provide the template for Rel-18 feature list/UE capabilities before the meeting.
· For the newly proposed UE capabilities
· The proponents need submit the contribution with details to the agenda of the corresponding WI, and the decision should be made under the agenda of the individual WI. 
· The proponents also need submit the contribution to the dedicated agenda for Rel-18 feature list/UE capability. After the decision is made under the agenda of the individual WI, the corresponding UE capability will be captured in the Rel-18 feature list.
· If there is no corresponding agenda, the proponents can directly submit the contributions with technique details in the dedicated agenda for Rel-18 feature list/UE capability, and the decision will be made under the dedicated agenda.
· For the previous agreed UE capabilities,
· The rapporteur or other interested companies can submit the contributions with all the details following the template under the dedicated agenda for Rel-18 feature list, and the review and necessary discussion will be held under the dedicated agenda.
· During the meeting, the feature list will be reviewed and will be discussed in the joint sessions.


Timelines for Rel-18 UE feature list finalization
Based on the agreed Rel-18 time-plan [2] 3GPP will adopt a 6-month ASN.1 review process with the 'first review' in March 2024 and the final ‘freeze’ in June 2024. Overall, RAN2 is planning to have an almost complete ASN.1 version in March, while further adjustments can be made before the final freeze in June 2024. Taking into consideration that typically RAN4 UE feature discussion takes multiple (at least 3-4) WG meetings, we recommend the following RAN4 Rel-18 UE feature list discussion timelines to provide inputs to RAN2 to facilitate work on Rel-18 finalization in a timely manner:
1. Initial inputs in RAN4 #109 (Nov 2023)
2. Updated/Refined inputs in RAN4 #110 (Feb 2024)
3. Updated/Refined inputs in RAN4 #110bis (Apr 2024)
4. Final feature list in RAN4 #111 (May 2024)
Given that RAN2 needs time to work on the feature list implementation, it is highly desirable to provide inputs earlier during the meeting and not delay till the last day of the meeting week. On the other hand, we acknowledge that RAN4 discussions are usually conducted in a way that final conclusions / LSs are made on the last day of the meeting week. To facilitate RAN2 work it is recommended to send intermediate LSs during the meeting weeks (e.g., initial version on Tuesday and final versions on Friday) starting from February RAN4 #110 meeting.
Proposal #1:	Provide inputs to RAN2 on RAN4 Rel-18 UE feature list in accordance with the following schedule:
· Initial inputs in RAN4 #109 (Nov 2023)
· Updated/Refined inputs in RAN4 #110 (Feb 2024)
· Updated/Refined inputs in RAN4 #110bis (Apr 2024)
· Final feature list in RAN4 #111 (May 2024)
	Send intermediate LS to RAN2 during the RAN4 WG meeting weeks (e.g., initial version on Tuesday and final versions on Friday) starting from February RAN4 #110 meeting.
General principles
To facilitate efficient discussion in RAN4 and to streamline UE features implementation in RAN2 specifications we recommend the following principles while preparing the Rel-18 RAN4 UE feature list.
Proposal #2: Adopt the following general principles for RAN4 UE feature list:
· All RAN4 features shall be captured in the Rel-18 UE feature list and communicated to RAN2 in a LS in a consolidated manner. 
· RAN4 feature list shall include/summarize 1) all previously agreed UE features/capabilities, which were already decided and potentially communicated to RAN2 in individual LSs; 2) newly agreed UE features.
· Starting from RAN4 #109 meeting, RAN4 should not send RAN2 separate LSs requesting to introduce new capabilities for individual Rel-18 WIs or features.
· The feature list implementation in RAN2 is expected to be based on the consolidated RAN4 UE feature list and shall not be based on previously communicated LS on separate features (to avoid potential mismatches).
· Any overlap between RAN4 and RAN1 corresponding features shall be avoided, and proponents are recommended to check each of their proposed feature to avoid any overlapping.
· Like in Rel-17 it is recommended that initial discussion/agreements on the individual features are made under individual work items in the respective sessions (main, RRM, BDaT), and afterwards the respective features will be combined in the joint RAN4 feature list in the dedicated UE feature list thread by the moderator.
Feature list contents
Below we provide selected recommendations on the contents of UE feature list: 
Proposal #3:	Endorse that the below reference rules for work item RAN4 UE feature list drafting
· The feature list shall include the full set of information for each individual features: 
1) Feature group 
2) Components 
3) Prerequisite feature groups 
4) Need for the gNB to know if the feature is supported 
5) Applicable to the capability signalling exchange between UEs (V2X WI only) 
6) Consequence if the feature is not supported by the UE 
7) Type 
8) Need of FDD/TDD differentiation 
9) Need of FR1/FR2 differentiation 
10) Capability interpretation for mixture of FDD/TDD and/or FR1/FR2 
11) Notes (optional) 
12) Mandatory/Optional
· For the ‘type’ column 
· The values should be based on the granularity of 
· 1) Per UE 
· 2) Per Band 
· 3) Per BC 
· 4) Per FS 
· 5) Per FSPC
· Avoid declaring the feature as Per Band Per Band Combination and use “Per FS” granularity instead.
· Avoid declaring the feature as Per CC Per Band Per Band Combination and use “Per FSPC” granularity instead.
· For the ‘Mandatory/Optional’ column the following values are possible: 
· “Optional with capability signalling”
· “Optional without capability signalling”
· “Mandatory with capability signalling”
· “Mandatory without capability signalling”
· Values of each enumerated feature/component should not appear in 'component' column, however the values should be provided in the 'note' column.
· Undecided features/part of description shall be clearly indicated (e.g., in marked yellow, [] or via FFS/TBD), so that RAN2 know this and can make the decision whether the feature is stable enough to be implemented. Based on previously adopted principles in Rel-17 RAN2 did not implement the feature groups with any FFS (highlighted yellow, [] and marked as FFS/TBD) into the CRs. Also, the capabilities that are dependent on FFS capabilities were not implemented. Same principles are planned to be adopted for Rel-18. 
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Rel-18 UE feature list
NR_ENDC_RF_FR1_enh2
Our views on features for NR_ENDC_RF_FR1_enh2 WI [WID RP-230753] are provided below and summarized in Table 1.
Objective #1: Enable lower MSD capability for inter-band CA/EN-DC/DC combinations
As the result of work on this objective RAN4 agreed to introduce a new mechanism of “lower MSD UE reporting”, which can facilitate more efficient gNB scheduling and, hence, better overall performance. The lower MSD capability signalling details are described in detail in LSs R4-2306594, R4-2310276, R4-2315238. From the UE feature list perspective, we see two possible options on how to include the lower MSD: 1) include all details of lower MSD capability signalling into the feature list; 2) introduce a generic feature describing UE’s capability to provide lower MSD reporting and ability to meet the respective requirements. The latter approach seems more straightforward and recommended to be considered taking into consideration that the gNB may need to have flexibility to trigger lower MSD report once it gets UE indication that it can be supported.
Objective #2: Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices
As a part of this work RAN4 introduced the support of 4Tx RF requirements. However, in our understanding no new UE feature/capability is needed, and the support of 4Tx feature can be coupled with baseline existing Rel-15 RAN1 features. A new feature for the support of 4Tx TxD requirements was agreed to be introduced, and new feature shall be added to the feature list. In accordance with the recent LS on signalling for 4Tx TxD (R4-2317617) it was proposed to introduce Per Band Per Band Combination Granularity, which is equivalent to “per FS” in RAN2 terms. 
Objective #3: Enable 8Rx for CPE/FWA/vehicle/industrial devices
The support of 8Rx is already coupled with baseline Rel-15 UE capabilities on the number of DL MIMO layers, and RAN4 agreed that no new separate indication of the number of Rx chains shall be considered. Therefore, no new feature is required dedicated to 8Rx requirements. There is an ongoing discussion in RAN4 RF session on the support of SRS insertion loss reporting and associated UE behavior for the insertion loss compensation. A placeholder for the respective UE feature is recommended to be added, while more details can be added once the RAN4 design is finalized.
[bookmark: _Ref149820145]Table 1. Rel-18 NR UE features for NR_ENDC_RF_FR1_enh2 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 27. NR_ENDC_RF_FR1_enh2
	27-1
	Support of Lower MSD capability for inter-band CA/EN-DC/DC combinations
	1. Support of lower MSD capability UE reporting mechanism and respective RF requirements as specified in TBA
	No
	Yes
	N/A
	UE does not support of reporting and requirements for lower MSD
	[Per BC]
	No
	FR1 only
	N/A
	Component 1: true/false

The lower MSD capability reporting is in accordance with LSs 
R4-2306594, 
R4-2310276, 
R4-2315238
	Optional with capability signalling

	 27. NR_ENDC_RF_FR1_enh2
	27-2
	Support of 4Tx Transparent Tx Diversity
	1. Support of 4Tx Transparent Tx Diversity as specified in TS 38.101-1
	No
	Yes
	N/A
	UE does not support 4Tx Transparent Tx Diversity
	Per FS
	No
	FR1 only
	N/A
	Component 1: true/false

	Optional with capability signalling

	 27. NR_ENDC_RF_FR1_enh2
	27-3
	[SRS IL reporting and compensation]
	TBA
	No
	Yes
	N/A
	TBA
	TBA
	No
	FR1 only
	N/A
	TBA

	Optional with capability signalling



NR_channel_raster_enh 
Our views on UE features for the NR_channel_raster_enh WI [WID RP-230813] are provided below and summarized in Table 3. The work item aims to introduce channel raster enhancement enabling configuring a narrower UE channel BW inside a wider gNB channel BW. In the previous RAN4 meetings it was agreed to introduce new enhanced channel raster entries and the following agreements on the UE capabilities for enhanced channel raster were made:
· RAN4 #108
· R4-2314681 WF on channel raster enhancement
· Agreement:
· A new UE capability will be specified to support the WI objectives
· Open issues:
· The new UE capability should be per band.
· FFS from which release should the UE capability be applicable.
· Whether the capability should (at least for some bands) be mandatory from Rel-18 onwards.
· RAN4 #108bis
· R4-2317607 WF on NR channel raster enhancement
· Per-band UE capability will be introduced for the bands below 3GHz with 100KHz channel raster specified. 
· The UE capability is applicable for each band from Rel-16.
· R4-2317773 Draft LS to RAN2 on a capability for channel raster enhancement
· RAN4 has identified the need for a UE capability to indicate support of the enhanced channel raster.
· The capability should be indicated per band and be applicable for all TN and NTN FR1 bands below 3GHz with a 100 kHz channel raster.  
· The capability is not applicable for bands within FR2-1/FR2-2.
· RAN4 also prefers that the capability be considered for early implementation from Rel-16. Changes to the RAN4 specifications will be introduced from Rel-18.
In Table 2 we propose the description of the related feature based on LS R4-2317773. In addition, we propose to introduce the feature as mandatory with capability signalling at least from Rel-18 onwards.
Table 2. Rel-18 NR UE features for NR_channel_raster_enh WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	28. NR_channel_raster_enh
	28-1
	Enhanced channel raster 
	1. Support of enhanced channel raster for NR FR1 bands below 3GHz
	No
	Yes
	N/A
	UE does not support enhanced channel raster
	Per Band
	No
	FR1 only
	N/A
	1. The feature is applicable for all TN and NTN FR1 bands below 3GHz with a 100 kHz channel raster.  
2. The feature is not applicable for bands within FR2-1/FR2-2.
3. The capability shall be considered for early implementation from Rel-16. Changes to the RAN4 specifications will be introduced from Rel-18.
	Mandatory with capability signalling from Rel-18

Optional with capability signalling for Rel-16/17






NR_RF_FR2_req_Ph3 
Our views on UE features for the NR_RF_FR2_req_Ph3 WI [WID RP-222909] are provided below and are summarized in Table 3.
Objective #1: PUSCH 256QAM for FR2-1
In Rel-18 RAN4 defined the missing requirements for UL 256QAM operation in application to FR2-1 frequency bands. The existing Rel-15 pusch-256QAM feature already exists and can be already applied to declare related UE capabilities. Therefore, no new features shall be introduced.
Beam correspondence requirements for RRC_INACTIVE and initial access
UE capabilities/features for Beam Correspondence requirements were discussed for several meetings and the following high-level agreements on capabilities framework were reached:
· RAN4 105 (R4-2220517)
· No new UE capability for beam correspondence is introduced. 
· RAN4 106bis (R4-2306600)
· Follow previous RAN4 decision that new UE capability is not introduced for initial access.
· RAN4 107 (R4-2310259)
· Apply for Rel-18 onward UE. 
· Optional or mandatory is FFS.
· RAN4 108bis (R4-2317771)
· The spherical coverage requirement for BC in initial access is specified the same as the requirements in TABLE 6.2.1.3-3 in TS38.101-2 with 2 dB power tolerance (e.g., min EIRP at 50%-tile CDF for BC in IA is up to 2dB less than the requirements specified in table 6.2.1.3-3). The related feature is defined as mandatory. 
In our understanding the agreement above imply that no new UE capability signalling will be introduced, while the feature still needs to be defined as a mandatory feature without capability signalling.
[bookmark: _Ref149827086]Table 3. Rel-18 NR UE features for NR_RF_FR2_req_Ph3 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	29. NR_RF_FR2_req_Ph3											

	29-1
	Beam correspondence for RRC_INACTIVE and initial access
	1. Support of beam correspondence for RRC_INACTIVE and initial access defined in TS 38.101-2 Clause TBA
	No
	No
	N/A
	UE may not satisfy the beam correspondence requirements for RRC_INACTIVE and initial access
	N/A
	N/A
	FR2 only
	N/A
	
	Mandatory without capability signalling



NR_RRM_enh3
Our views on RAN4-centric features for the NR_RRM_enh3 WI [WID RP-223173] are summarized in Table 4.
[bookmark: _Ref149826622]Table 4. Rel-18 NR UE features for NR_RRM_enh3 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	31. NR_RRM_enh3
	31-1
	Enhanced L3 report after SCell activation command
	1. Support of enhanced UE L3 report after SCell activation command
	No
	Yes
	NA
	UE does not support enhanced L3 report after SCell activation command
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false
	Optional with capability signalling

	31. NR_RRM_enh3
	31-2
	Reduced UE beam sweeping factor for L3 and L1 RRM measurements 
	1. Support of reduced beam sweeping factor for L3 measurements in cell detection requirements: X1 value
2. Support of reduced beam sweeping factor for SSB-based L1-RSRP measurement reporting requirements: X2 value
	No
	Yes
	NA
	Legacy X1, X2 values are applied in measurement requirements
	Per Band
	No
	FR2 only
	NA
	Component 1 candidate value: true/false

Component 2 candidate value: true/false

	Optional with capability signalling

	31. NR_RRM_enh3
	31-3
	Replace SMTC periodicity with SSB periodicity & perform L1-RSRP measurements irrespective of DRX configuration
	1. Support of replacement of SMTC periodicity with SSB periodicity in measurement requirements
2. Support to perform L1-RSRP measurements assuming no DRX configuration is available irrespective of DRX configuration
	No
	Yes
	NA
	1. UE does not replace SMTC periodicity with SSB periodicity in measurement requirements
2. UE does not perform L1-RSRP measurements assuming no DRX configuration when DRX is configured to the UE in CONNECTED mode
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

Component 2 candidate value: true/false

	Optional with capability signalling



NR_MG_enh2
Our views on RAN4-centric features for the NR_MG_enh2 WI [WID RP-230755] are provided below and are summarized in Table 5 for NR and Table 6 for LTE.
Regarding the proposed 32-1 below, RAN4 had agreement to reuse NeedForNCSG-EUTRA siangling name and structure implemented in TS 38.331. Having this said this item still needs to be captured in the feature list table by the guidance from RAN2. Further, proposed 32-4 and the LTE feature in table 6 have the similar story to proposed 32-1 feature.
[bookmark: _Ref149826504]Table 5. Rel-18 NR UE features for NR_MG_enh2 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	32-1
	Inter-RAT EUTRAN measurements without measurement gap using vacant RF chain (case b-1)
	1. Support of inter-RAT EUTRAN measurements without gap with or without interruption
	No
	Yes
	NA
	The UE does not support inter-RAT EUTRAN measurements without gap for case b-1
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

The signalling name and structure are expected to be the same as the implementation of Rel-17 feature NeedForNCSG-EUTRA-r17 in TS38.331
	Optional with capability signalling

	32. NR_MG_enh2
	32-2
	Inter-RAT EUTRAN measurements without measurement gap when target CRS is within UE active bandwidth part (case b-2)
	1. Support of inter-RAT EUTRAN measurements without gap when CRS is fully contained within UE active BWP
	No
	Yes
	NA
	The UE does not support inter-RAT EUTRAN measurements without gap for case b-2
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

	Optional with capability signalling

	32. NR_MG_enh2
	32-3
	Support of effective measurement window (EMW) for Inter-RAT EUTRAN measurements without measurement gap
	1. Supported EMW patterns for Inter-RAT EUTRAN measurements without measurement gap
	32-1 or 32-2
	Yes
	NA
	The UE does not support the EMW configurations in addition to the mandatory ones specified in TS 38.133
	Per UE
	No
	No
	NA
	1. UE indicates the bitmap of supported EMW patterns (6 patterns in total)

2. EMW pattern #0, #1 specified in TS 38.133 are conditionally mandatory if the UE supports feature group 32-1 or 32-2

	Optional with capability signalling

	32. NR_MG_enh2
	32-4
	Intra and Inter-frequency measurement without gap using vacant RF chain
	1. Support of intra- and inter- frequency measurements without gap with or without interruption
	No
	Yes
	NA
	The UE does not support intra- and/or inter-frequency measurements without gap with or without interruption
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

The signalling name and structure are expected to be the same as the implementation of Rel-17 feature NeedForNCSG-NR-r17 in TS38.331
	Optional with capability signalling

	32. NR_MG_enh2
	32-5
	Concurrent measurement gap with Pre-MG
	1. Support of RRM requirements in TS 38.133 for multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. 
	1) 19-3-1 or 19-3-2 
2) 19-2-1
	Yes
	NA
	The UE does not support multiple per-UE (or per-FR) measurement gap patterns with at least one Pre-MG and related RRM requirements
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

	Optional with capability signalling

	32. NR_MG_enh2
	32-6
	Concurrent measurement gap with NCSG
	1. Support of RRM requirements in TS 38.133 for multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) NCSG. 
	[19-1a and 19-2-1]
	Yes
	NA
	The UE does not support multiple per-UE (or per-FR) measurement gap patterns with at least one NCSG and related RRM requirements
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

	Optional with capability signalling


[bookmark: _Ref149826505]Table 6. Rel-18 LTE UE features for NR_MG_enh2 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	x-x
	Inter-RAT NR measurement without gap using vacant RF chain
	1. Support of inter-RAT NR measurements without gap with or without interruption
	No
	Yes
	NA
	The UE does not support inter-RAT NR measurements without gap with or without interruption
	Per UE
	No
	No
	NA
	Component 1 candidate value: true/false

The signalling name and structure are expected to be the same as the implementation of Rel-17 feature NeedForNCSG-NR-r17 in TS38.331
	Optional with capability signalling



NonCol_intraB_ENDC_NR_CA  
Our views on RAN4-centric features for the NonCol_intraB_ENDC_NR_CA WI [WID RP-231066] are provided below and summarized in Table 7. The work item aims to introduce to support of non-co-located scenarios for FR1 intra-band non-contiguous NR-CA for 2-layer case. The agreements on the associated signalling are provided in RP‑232692 LS on signaling support for intra-band non-collocated NR-CA,EN-DC. In accordance to this LS, two key new features for the WI can be identified:
· Support of TDD-TDD intra-band non-collocated NR-CA operation
· Support of new BS signalling to differentiate between non-collocated scenarios / requirements
[bookmark: _Ref149913265]Table 7. Rel-18 NR UE features for NonCol_intraB_ENDC_NR_CA WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	33. NonCol_intraB_ENDC_NR_CA
	33-1
	TDD-TDD intra-band non-collocated NR-CA operation 
	1. Support of TDD-TDD intra-band non-collocated NR-CA operation with MTTD/MRTD requirements according to Table 7.5.4.1/Table 7.6.4-2 in TS 38.133 and UE RF requirements for intra-band non-collocated NR-CA including 7.10A in TS 38.101-1 (Type 2 capability requirement).
	No
	Yes
	N/A
	The UE supports TDD-TDD intra-band NR-CA operation with MRTD according to Table 7.6.4-1 in TS 38.133 and UE RF requirements for intra-band NR-CA except for 7.10A in TS 38.101-1 (Type 1 capability requirement)
	Per BC
	No
	FR1 only
	N/A
	Component 1: true/false
	Optional with capability signalling

	33. NonCol_intraB_ENDC_NR_CA
	33-2
	Support of network control of non-collocated MTTD/MRTD and UE RF requirements applicability
	1. Support of network control of non-collocated MTTD/MRTD and UE RF requirements applicability for TDD-TDD inter-band EN-DC with overlapping or partially overlapping bands

2. Support of network control of non-collocated MTTD/MRTD and UE RF requirements applicability for TDD-TDD intra-band NR-CA
	Component 1: 2-19 (Rel-16 RAN4 feature)

Component 2: 33-1 


	Yes
	N/A
	UEs supporting features 33-1 and 2-19 are required to meet corresponding non-collocated RRM/RF requirements for all conditions
	Per UE
	No
	FR1 only
	N/A
	Component 1: true/false

Component 2: true/false
	Optional with capability signalling



NR_HST_FR2_enh
Our views on RAN4-centric features for the NR_HST_FR2_enh WI [WID RP-222272] are provided below and summarized in Table 8.
To note that for the proposed feature groups on multi-panel simultaneous reception, a single indication element is used to indicate the UE capability to support all three components together.
[bookmark: _Ref149822101]Table 8. Rel-18 NR UE features for NR_HST_FR2_enh WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34. NR_HST_FR2_enh
	34-1
	Enhanced RRM requirements for CA HST FR2
	1. Support of the enhanced RRM requirements specified for CA and inter-frequency measurements for HST FR2 UE
	22-1
	Yes
	NA
	UE does not support enhanced RRM requirements for CA and/or inter-frequency measurements
	Per Band
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false
	Optional with capability signalling

	34. NR_HST_FR2_enh
	34-2
	Enhanced demodulation requirements for CA HST FR2
	1. Support of the enhanced demodulation requirements specified for CA for HST FR2 UE
	22-1
	Yes
	NA
	UE does not support enhanced demodulation requirements for CA
	Per Band
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false
	Optional with capability signalling

	34. NR_HST_FR2_enh
	34-3
	Support of enhanced UL timing adjustment
	1. Support of enhanced UL timing adjustment
	22-2
	Yes
	NA
	UE does not support enhanced UL timing adjustment 
	Per Band
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false

	Optional with capability signalling

	34. NR_HST_FR2_enh
	34-4
	Support of FR2 HST with multi-panel simultaneous
reception operation
	1. Support of RF requirements for FR2 PC6 UE with two panel simultaneous reception
2. Support of enhanced RRM requirements for FR2 PC6 UE with two panel simultaneous reception
3. Support of enhanced demodulation requirements for HST FR2 UE multi-panel receptions

	22-1
	Yes
	NA
	UE does not meet FR2 high speed train scenario with two panel simultaneous reception
	Per Band
	No
	FR2 only
	N/A
	A single indication element is used to indicate for all three componentscandidate value: true/false

	Optional with capability signalling

	34. NR_HST_FR2_enh
	34-5
	Enhanced IDLE mode FR2 HST UE measurement requirements
	1. Support of enhanced IDLE mode measurement requirements for FR2 HST UE
	No
	No
	NA
	UE does not support enhanced IDLE mode FR2 HST UE mobility
	NA
	No
	FR2 only
	NA
	
	Optional without capability signalling



NR_pos_enh2
Our views on RAN4-centric features for the NR_pos_enh2 WI [WID RP-230328] are provided below and summarized in Table 9.
On the proposed 37-1, several RAN1 feature groups are considered as the prerequisites for this one. RAN1 feature 28-1 is the general RedCap UE feature group defined in Rel-17; 27-3-1 is the M sample positioning measurement based on PRS feature in Rel-17; and 45-5-1 is the RedCap frequency hopping feature in Rel-18. Regarding 37-2 and 37-3, corresponding prerequisites are listed for each of the components and these prerequisites are all from Rel-18 RAN1 feature list.
[bookmark: _Ref149821839]Table 9. Rel-18 NR UE features for NR_pos_enh2 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	37.
NR_pos_enh2
	37-1
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 45-5-1
	Yes
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

	Optional with capability signalling

	37.
NR_pos_enh2
	37-2
	Support of reduced number of samples in positioning measurements with PRS/SRS bandwidth aggregation
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
2. Support of reduced number of samples in positioning measurements with SRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

Component 2 RAN1 feature 41-4-6
	Yes
	NA
	UE does not support reduced number of samples in positioning measurements with PRS and/or SRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Component 2 candidate value: true/false

	Optional with capability signalling

	37.
NR_pos_enh2
	37-3
	Support of reduced number of samples in sidelink positioning measurements based on SL-PRS
	1. Support of reduced number of samples in sidelink positioning measurements based on SL-PRS
	RAN1 feature 41-1-1
	Yes
	No
	UE does not support reduced number of samples in RSTD measurements based on SL-PRS
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

	Optional with capability signalling



NR_cov_enh2
Our views on RAN4-centric features for the NR_cov_enh2 WI [WID RP-221858] are provided below and in Table 10.
Objective #1: Power domain enhancements: Enhancements to realize increasing UE power high limit for CA and DC
The enhancements for increasing UE power high limit for CA and DC were introduced based on the existing Rel-17 feature (26-1 Higher Power Limit CA_DC higherPowerLimit-r17) via adding new BCs, and therefore, no new features are needed for such enhancements. 
Additional enhancements to support ΔPPowerClass reporting to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed were introduced. The respective enhancements aim to cover different scenarios including single carrier, CA/DC and also applicable to different power clasess. To simplify the UE capability reporting we think that a simple feature linked to UE’s capability to provide report/assistance to the gNB on the ΔPPowerClass shall be considered with per UE signalling granularity. 
Objective #2. Power domain enhancements: Enhancements to reduce MPR/PAR
Initial discussion on the associated UE capabilities/features for MPR/PAR enhancements took place in the previous meetings and the agreements are summarized below [WF R4-2317652]: 
· Power boosting for QPSK is available under network control. A new UE capability is assumed for transparent power boosting for QPSK.  
· FFS if the same boosting can be applied for 2/pi BPSK with FDSS shall also be available under network control. The assumption is that legacy power boosting for 2/pi BPSK is not changed, and this is added to the QPSK new capability.  
· FFS if this new capability is a single capability or there will be independent capabilities for e.g. power boosting alone or with FDSS.
With respect to the UE feature description, we propose to introduce a single feature “Enhancements to reduce MPR/PAR for PUSCH QPSK transmissions”: 
· A single capability can be used for transparent power boosting with or without FDSS, under assumption that a single set of requirements will be defined.
· In accordance with RAN4 #108bis discussion the respective requirements will be defined at least for PC3 UEs, while there are multiple proposals to additionally consider PC2. We acknowledge an importance to support PC2 power boosting as well and, therefore, suggest introducing feature in way to cover both PC2 and PC3 cases. For instance, 2 different feature components can be used to different power class capabilities, but we are also open for other approaches (e.g., introduce separate feature groups)
· Although the feature is designated as transparent power boosting, gNB still requires information on associated UE capabilities to be able to control when UE applies power boosting (since “Power boosting for QPSK is available under network control”) and also to adjust the RX processing accordingly taking FDSS into account. Therefore, we recommend introducing associated UE capabilities signalling.
· In accordance with previous RAN4 discussion, it is FFS whether the feature shall be linked with pi/2 BPSK power boosting capability. Given that pi/2 BPSK capability was introduced in the previous releases and applicable to PC3 UEs, we do not see much need to couple the support of both features. If additional agreements are made on pi/2 BPSK, then a separate feature group can be added. 
Other objectives
The remaining objectives (PRACH coverage enhancements and dynamic switching between DFT-S-OFDM and CP-OFDM) are RAN1-centric and no new RAN4-related features are anticipated.
[bookmark: _Ref149816646]Table 10. Rel-18 NR UE features for NR_cov_enh2 WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	41 NR_cov_enh2
	41-1
	Support of ΔPPowerClass reporting mechanism
	1. Support of UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed as defined in TS TBA
	No
	Yes
	N/A
	UE does not support of report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed
	[Per UE]
	No
	FR1 only
	N/A
	Component 1 candidate value: true/false
	Optional with capability signalling

	41 NR_cov_enh2
	41-2
	Enhancements to reduce MPR/PAR for PUSCH QPSK transmissions
	1. Support of MPR/PAR reduction for PUSCH QPSK transmissions for PC3
2. Support of MPR/PAR reduction for PUSCH QPSK transmissions for PC2

	No
	Yes
	N/A
	UE does not support MPR/PAR reduction for PUSCH QPSK transmissions 
	Per Band
	No
	FR1 only
	N/A
	Component 1 candidate value: true/false

Component 2 candidate value: true/false

	Optional with capability signalling


Netw_Energy_NR
Our views on RAN4-centric features for the Netw_Energy_NR WI [WID RP-230566] are provided below and summarized in Table 11. Rel-18 NR UE features for Netw_Energy_NR WI.Table 11.
Objective #1: SSB-less operation for NR FR1 inter-band CA
For SSB-less SCell operation RAN4 agreed to introduce a single set of RRM requirements covering different RTD and power imbalance conditions for NR FR1 inter-band CA scenarios. Based on latest RAN4 discussions we propose to introduce a single UE feature to “Support SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA”
· The overall description of the feature is recommended to be aligned as much as possible with the existing Rel-15 RAN1 feature 1-10 “Support SCell without SS/PBCH block” (TR 38.822).
· No pre-requisite features shall be considered, since the Rel-15 SSB-less SCell feature is appliable to intra-band contiguous CA and the new feature is introduced for inter-band CA.
· Per-FS capability granularity is suggested same as for existing Rel-15 feature “Support SCell without SS/PBCH block”. 
· Additional discussion in RRM session is needed on whether to introduce additional requirements and to extend the capability to intra-band non-contiguous CA scenario. Meantime, we recommend defining the feature in a generic manner to be applicable to both inter-band and intra-band non-contiguous CA cases.
Other objectives
Other WU objectives are in the scope of other WGs, and we don’t think that any new RAN4-sepecifc features need to be introduced. 
[bookmark: _Ref149816831][bookmark: _Ref149894333]Table 11. Rel-18 NR UE features for Netw_Energy_NR WI.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	42.
Netw_Energy_NR
	42-1
	Support of SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA
	1. Support of SCell without SS/PBCH block for NR FR1 inter-band [and intra-band non-contiguous] CA
	No 
	Yes
	N/A
	SSB-less operation for NR FR1 inter-band and [intra-band non-contiguous] CA scenarios is not supported
	Per FS
	No
	FR1 only
	N/A
	Component 1: Whether or not UE is able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block.

	Optional with capability signalling







Conclusion
In this paper we provide our initial views on RAN4 Rel-18 NR UE feature list. The following proposals on the general aspects are made:
Proposal #1:	Provide inputs to RAN2 on RAN4 Rel-18 UE feature list in accordance with the following schedule:
· Initial inputs in RAN4 #109 (Nov 2023)
· Updated/Refined inputs in RAN4 #110 (Feb 2024)
· Updated/Refined inputs in RAN4 #110bis (Apr 2024)
· Final feature list in RAN4 #111 (May 2024)
	Send intermediate LS to RAN2 during the RAN4 WG meeting weeks (e.g., initial version on Tuesday and final versions on Friday) starting from February RAN4 #110 meeting.
Proposal #2: Adopt the following general principles for RAN4 UE feature list:
· All RAN4 features shall be captured in the Rel-18 UE feature list and communicated to RAN2 in a LS in a consolidated manner. 
· RAN4 feature list shall include/summarize 1) all previously agreed UE features/capabilities, which were already decided and potentially communicated to RAN2 in individual LSs; 2) newly agreed UE features.
· Starting from RAN4 #109 meeting, RAN4 should not send RAN2 separate LSs requesting to introduce new capabilities for individual Rel-18 WIs or features.
· The feature list implementation in RAN2 is expected to be based on the consolidated RAN4 UE feature list and shall not be based on previously communicated LS on separate features (to avoid potential mismatches).
· Any overlap between RAN4 and RAN1 corresponding features shall be avoided, and proponents are recommended to check each of their proposed feature to avoid any overlapping.
· Like in Rel-17 it is recommended that initial discussion/agreements on the individual features are made under individual work items in the respective sessions (main, RRM, BDaT), and afterwards the respective features will be combined in the joint RAN4 feature list in the dedicated UE feature list thread by the moderator.
Proposal #3:	Endorse that the below reference rules for work item RAN4 UE feature list drafting
· The feature list shall include the full set of information for each individual features: 
1) Feature group 
2) Components 
3) Prerequisite feature groups 
4) Need for the gNB to know if the feature is supported 
5) Applicable to the capability signalling exchange between UEs (V2X WI only) 
6) Consequence if the feature is not supported by the UE 
7) Type 
8) Need of FDD/TDD differentiation 
9) Need of FR1/FR2 differentiation 
10) Capability interpretation for mixture of FDD/TDD and/or FR1/FR2 
11) Notes (optional) 
12) Mandatory/Optional
· For the ‘type’ column 
· The values should be based on the granularity of 
· 1) Per UE 
· 2) Per Band 
· 3) Per BC 
· 4) Per FS 
· 5) Per FSPC
· Avoid declaring the feature as Per Band Per Band Combination and use “Per FS” granularity instead.
· Avoid declaring the feature as Per CC Per Band Per Band Combination and use “Per FSPC” granularity instead.
· For the ‘Mandatory/Optional’ column the following values are possible: 
· “Optional with capability signalling”
· “Optional without capability signalling”
· “Mandatory with capability signalling”
· “Mandatory without capability signalling”
· Values of each enumerated feature/component should not appear in 'component' column, however the values should be provided in the 'note' column.
· Undecided features/part of description shall be clearly indicated (e.g., in marked yellow, [] or via FFS/TBD), so that RAN2 know this and can make the decision whether the feature is stable enough to be implemented. Based on previously adopted principles in Rel-17 RAN2 did not implement the feature groups with any FFS (highlighted yellow, [] and marked as FFS/TBD) into the CRs. Also, the capabilities that are dependent on FFS capabilities were not implemented. Same principles are planned to be adopted for Rel-18. 
The proposed UE feature list details are provided in Section 3 and to be discussed under individual work items.
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