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1. Introduction
In this paper, we provide our reviews on the Rel-18 RAN4 UE feature list on selective items. 

2. Proposed UE feature list
The detail discussions are provided in the discussion paper of individual WIs. Here, we only provide the collected inputs among WIs.

NR_ENDC_RF_FR1_enh2
	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-y
	Network query filter
	UE supports network query filter such as band(s), MSD types, power class, frequency range, minimum lower-MSD class, top-K largest MSD class and etc for low MSD reporting
	27-x [lower-MSD capability]
	Yes
	No
	Network cannot apply the query filter 
	per BC
	No
	FR1 only
	N.A
	
	Optional with UE capability





NR_FR2_multiRX_DL
	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

	30. NR_FR2_multiRX_DL
	30-1
	Support of requirements for multiRx_DL
	· Supports simultaneous reception of PDCCH/PDSCH and RS for L1 measurement with different QCL Type-D on overlapping OFDM symbols, and 
· Supports simultaneous measurement of 2 RS for L1 measurements different QCL Type-D on overlapping OFDM symbol(s), and
· Supports requirements for dual TCI state switch in TS38.133

Note: Above 3 bullets belong to one single UE capability
	16-2c
	Yes
	No
	UE does not follow the requirements 
	[Per band]
	TDD only
	FR2-1 only
	
	
	Optional with capability signalling

	30. NR_FR2_multiRX_DL
	30-2
	Fast beam sweeping for L1 measurement
	· Supports beam sweeping factor reduction for SSB-based layer 1 measurement.
	 
	No
	N/A
	UE’s L1 measurement delay is not reduced
	Per band
	TDD only
	FR2-1 only
	 
	Candidate values: {2,4,6} 
	Optional without capability signalling

	30. NR_FR2_multiRX_DL
	30-3
	Joint demodulation processing of multiple RX panels
	· Supports joint demodulation processing of multiple RX panels 
	16-2c [ and 30-1]
	Yes
	N/A
	In scenarios with cross-talk between RX panels demodulation performance is worse
	Per band
	TDD only
	FR2-1 only
	
	
	Optional with capability signalling



NR_RRM_enh3
	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
	Support network triggered L3 measurement report upon SCell activation command. 
	
	Yes
	No
	UE cannot support network triggered L3 measurement report upon SCell activation command
	Per UE
	[No]
	[No]
	N/A
	
	Optional with UE capability

	
	31-2
	Reduced beam sweeping factor 
	1. Value X1 for the reduce beam sweeping factor for L3 cell search during SCell activation
2. Value X2 for the reduce beam sweeping factor for SSB-based L1 measurements during SCell activation
	
	Yes
	No
	The beam sweeping factor is 8 for both cases
	Per band
	TDD only
	FR2 only
	N/A
	Candidate values for X1 ={1, 2, 4, 6}

Candidate values for X2 ={0, 1, 2, 3, 4, 5, ,6 ,7}
	Optional with UE capability

	
	31-3
	Enhanced SCell activation delay
	· Support of using SSB periodicity instead of SMTC periodicity during SCell activation 
· Perform L1-RSRP measurements with the delay assuming non-DRX during SCell activation even DRX is configured 
	
	Yes
	No
	UE will still use SMTC periodicity and follow the L1-RSRP measurement delay with DRX if DRX configured during SCell activation
	Per UE
	[No]
	[No]
	N/A
	
	Optional with UE capability



NR_MG_enh2
	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
	Concurrent gap with Pre-MG
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Detail in Table 9.1.x-1 of TS 38.133. 

	19-3-x and 19-2
x = 1 or 2 
	Yes
	No
	Network should not configure concurrent gap with Pre-MG
	Per UE
	No
	No
	
	
	Optional with capability signalling 

	
	32-2
	2 Pre-MG configuration with simultaneous activation/deactivation
	Support configurations of 2 Pre-MG with simultaneous activation/deactivation in the same FR. 
	32-1
	Yes
	No
	Network should not configure 2 Pre-MG in the same FR
	Per UE
	No
	No
	
	
	Optional with capability signalling 

	
	[32-3]
	Dynamic collision
	Support the RRM requirements when the activation/deactivation delay of Pre-MG overlaps the other measurement gap or Pre-MG
	32-1
	Yes
	No
	UE is not expected to meet the requirements
	Per UE
	No
	No
	
	
	Optional with capability signalling 

	
	32-4
	Concurrent gap with NCSG
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) NCSG. Detail in Table 9.1.y-1 of TS 38.133. 

	19-1 and 19-2
	Yes
	No
	Network should not configure concurrent gap with NCSG
	Per UE
	No
	No
	
	
	Optional with capability signalling 

	
	[32-5]
	2 NCSG configuration
	Support configurations of 2 NCSG in the same FR
	32-4
	Yes
	No
	Network should not configure 2 NCSG in the same FR
	Per UE
	No
	No
	
	
	Optional with capability signalling 

	
	32-6
	Inter-RAT EUTRAN measurement with RS on UE active BWP
	Support inter-RAT EUTRAN measurements with CRS contained within UE’s active DL BWP
	
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	
	
	Optional with capability signalling

	
	[32-7]
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	32-6
	Yes
	No
	Undefined UE behavior about when to measurement and scheduling restriction
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	[32-8]
	simultaneousRxDataCRS-DiffNumerology
	Support concurrent inter-RAT measurement on EUTRAN cell with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
	32-6
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	No
	
	
	Optional with capability signalling



NonCol_intraB_ENDC_NR_CA
	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
	non-collocated NR intra-band non-contiguous CA
	Indicates the UE supports NR TDD intra-band non-collocated non-contiguous CA with NR CA MRTD according to Table 7.6.4-2 in 38.133 in FR1 and inter-band RF requirements (i.e., Type 2 UE)
	-
	Yes
	N/A
	UE supports intra-band non-contiguous NR CA with MRTD<3us according to Table 7.6.4-1 in 38.133 in FR1 and intra-band RF requirements (i.e., Type 1 UE)
	[Per BC] 
	TDD only
	FR1
only
	N/A
	-
	Optional with UE capability signalling



NR_demod_enh3
	[bookmark: _Hlk149579158]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

	36.
NR_demod_enh3
	36-1
	Support of requirements for advanced receiver in MU‑MIMO scenarios
	· Supports new DCI field for network assistance signalling without modulation order blind detection of co-scheduled UEs
	
	Yes
	N/A
	UE does not follow the requirements (Fallback to Rel‑17 MU‑MIMO requirements)
	[Per FSPC]
	
	FR1 only
	
	
	Optional with capability signalling

	36.
NR_demod_enh3
	36-2
	Support of co-scheduled UE modulation order blind detection
	· Supports modulation order blind detection of co-scheduled UEs
	36-1
	Yes
	N/A
	UE does not follow the requirements that require modulation order blind detection of co-scheduled UEs
	[Per FSPC]
	
	FR1 only
	
	Candidate value options:
· {Supported,
Not supported}
· {All supported, Partial support,
Not supported
	Optional with capability signalling



NR_MC_enh
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (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

	38.
NR_MC_enh
	38-x
	Preferred switching band pairs
	Support the indication of UE’s preferred (switched-from, switched-to) switching band pairs for parallel UL transmission switching for a band combination consisting of four different bands
	38-1 [Rel-18 Tx switching]
	Yes
	No
	Network can only assume the maximum switch period
	Per BC
	No
	FR1 only
	N.A
	
	Optional with capability signalling



27. NR_Mob_enh2
	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

	39.
NR_Mob_enh2
	39-1
	Simultaneous L1-RSRP measurements for multiple cells with RTD > CP 
	1. Capability of simultaneous L1-RSRP measurements for more than 1 Cells with RTD > CP on the same OFDM symbol in one FR1 frequency layer
1. Capability of L1-RSRP measurements for more than 1 Cells with RTD > CP in one FR2 frequency layer

Note: Duplication with component 1 of 45-1 and 45-1a in RAN1 feature list. Suggest to handle in RAN4 feature list
	45-1, or 45-1a from RAN1 Rel-18 feature list

	Yes
	No
	[NW does not know which requirements UE will follow]
	Per UE
	No
	Yes 
	N/A
	Note: the max number of cells is up to 39-2
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-2
	Number of [neighbour] cells to be measured per frequency layer
	1. Number of [neighbour] cells to be measured for L1-RSRP per frequency layer per intra-freq layer
1. Number of neighbour cells to be measured for L1-RSRP per frequency layer per inter-freq layer

Note: Duplication with component 3 of 45-1 and 45-1a in RAN1 feature list. Suggest to handle in RAN4 feature list
	45-1, or 45-1a from RAN1 Rel-18 feature list


	Yes
	No
	NW does not know the max number of cells UE can measure
	Per band
	No
	[No]
	N/A
	Candidate values: 2, 3, [… TBD]
	Mandatory with capability signaling if UE supports 45-1, or
45-1a

	39.
NR_Mob_enh2
	39-3
	Interruption on DL symbols due to PDCCH- ordered RACH
	Capability on whether UE will cause interruption on DL symbols on serving cells due to PDCCH-ordered RACH
	45-5
	Yes
	No
	UE will not cause interruptions on DL symbols on serving cells due to PDCCH-ordered RACH
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination
	No
	No
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-4
	Early ASN.1 decoding and validity check before cell switch
	Capability of early ASN.1 decoding and validity check before cell switch to [reduce or skip] Texecution delay (refer to TS 38.133). 

Note: Additional conditions to apply the capability is FFS in RAN4. Additional components may be introduced to this FG later
	[Component 6 of 45-3 or 45-4]
	Yes
	No
	Texecution delay will not be [reduced or skipped]
	[Per UE]
	No
	No
	N/A
	[Candidate values: 0 or TBD]
	Optional with capability signaling

	39.
NR_Mob_enh2
	[39-5]
	Shorter UE processing time during cell switch
	Capability of reduced TLTM, processing delay (refer to TS 38.133). 

Note: Additional conditions to apply the capability is FFS in RAN4. Additional components may be introduced to this FG later
	[Component 6 of 45-3 or 45-4]
	Yes
	No
	TLTM, processing delay will not be reduced
	[Per UE]
	No
	No
	N/A
	Candidate values: TBD
	Optional with capability signaling

	39.
NR_Mob_enh2
	[39-6]
	Using L3 measurement results in L1-RSRP measurement report
	Capability of using L3 measurement results in L1 measurement report

Note: Additional conditions to apply the capability is FFS in RAN4. 
	45-1, or
45-1a
	[Yes or No]
	No
	UE will not use L3 measurement results in L1 measurement report
	[Per UE]
	No
	[Yes]
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	[39-7]
	Measurement validation during connection setup/resume
	Support of measurement validation during connection setup/resume
	
	[Yes]
	N/A
	UE does not support measurement validation during connection setup/resume
	[Per-UE]
	No
	[Yes]
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	[39-8]
	Enhanced measurement during RRC connection setup/resume
	Support of enhanced measurement during RRC connection setup/resume
	
	[Yes]
	N/A
	UE does not support enhanced measurement during RRC connection setup/resume
	[Per-UE]
	No
	[Yes]
	N/A
	
	Optional with capability signaling



NR_NTN_enh
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (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

	40.
NR_NTN_enh
	[40-1]
	Mechanical beam sweeping delay 
	For mechanical beam steering UE, to indicate the beam switching delay from one satellite to another in Ka band
	TBD
	Yes
	No
	
	Per Band (Ka band only)
	FDD only (Ka band only)
	TBD
	N.A
	Candidate values are TBD
	Optional with UE capability signalling



Netw_Energy_NR
	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
	Scell without SSB for FR1 inter-band collocated CA
	Support of Scell without SSB for FR1 inter-band collocated CA
	
	Yes
	No
	UE can not support this feature
	Per BC
	No
	FR1 only
	N.A
	
	Optional with UE capability



NR_DualTxRx_MUSIM
	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

	43.
NR_DualTxRx_MUSIM
	43-1
	Requirements for MUSIM gaps
	Support of requirements of MUSIM gap, including priority indication to network, collision handling between MUSIM gap and measurement gap and among MUSIM gaps
	
	Yes
	No
	UE cannot meet the requirement for MUSIM gap
	Per UE
	No
	No
	N/A
	
	Optional with UE capability

	
	43-2
	Keep solution
	Support the indication of keeping all MUSIM gaps upon colliding among MUSIM gaps
	43-1
	Yes
	No
	UE follows priority rule upon colliding among MUSIM gaps
	Per UE
	No
	No
	N/A
	
	Optional with UE capability



3. Discussions
Regarding 39-1 and 39-2 for NR_Mob_enh2, we understand similar issues were also discussed in RAN1 UE feature list. FG 39-1 has some overlap with component 1 of 45-1 and 45-1a in RAN1 feature list, while FG 39-2 has some overlap with component 3 of 45-1 and 45-1a in RAN1 feature list. However, in our view, these 2 FGs have larger impact in RAN4 RRM requirements, rather than in RAN1 spec. Corresponding open issues were captured in previous agreed WF [1]. Therefore, it seems more suitable to capture these 2 FGs in RAN4 UE feature list. Such that RAN4 can immediately update the FG detail based on new agreements. 
[bookmark: _Ref149850744]Proposal 1: In the LS to RAN1 and RAN2, request RAN1 to remove component 1 of 45-1 and 45-1a and component 3 of 45-1 and 45-1a from RAN1 feature list. Instead, RAN4 will handle them in RAN4’s UE feature list. 


4. Summary 
In this paper, we provide our suggestion of UE feature list on selective WIs. We also have the following proposal:

Proposal 1: In the LS to RAN1 and RAN2, request RAN1 to remove component 1 of 45-1 and 45-1a and component 3 of 45-1 and 45-1a from RAN1 feature list. Instead, RAN4 will handle them in RAN4’s UE feature list.
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