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0. [bookmark: _Ref5850594]Introduction
In this document, we share our initial views on Rel-18 NR UE features.
1. [bookmark: Title]Introduction
This contribution includes the RAN4 UE feature list for Rel-18 NR.

27. 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
(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

	 27. NR_ENDC_RF_FR1_enh2
	27-1
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Lower MSD for inter-band CA/EN-DC/DC combinations
	Indicates that UE is capable of supporting lower MSD than specified. The following components will be specified:
· MSD type: H2, H3, H4, H5, HR2, HR3, HR4, HR5, cross-band, IMD2, IMD3, IMD4, IMD5, Number of bits needed: 4 bits?
· MSD threshold: (number of bits needed: 3 bits)
Aggressor bands and victim bands (not sure if needed to be included in the feature list)
	N/A
	Yes
	N/A
	UE cannot support lower MSD capability
	Per BC
	No
	FR1 only
	N/A
	
	Optional with capability signalling




28. NR_channel_raster_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
(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

	28. NR_channel_raster_enh
	28-1
	Enhanced channel raster
	
	N/A
	Yes
	N/A
	UE cannot channel rasters with a step less than 100kHz
	[Per Band]
	No
	FR1 only
	N/A
	
	[Optional with capability signalling] 




29. NR_RF_FR2_req_Ph3
	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
(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

	29. NR_RF_FR2_req_Ph3
	29-1
	Beam correspondence in IA for PC3 UEs
	R18 onward UE shall support beam correspondence in initial access and satisfy the corresponding spherical coverage requirement for IA as specified in 38.101-2
	8-2
	No
	
	UE performance in IA in FR2 cannot be guaranteed
	Per UE
	N/A
	FR2 only
	
	
	Mandatory without capability signaling




30. 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
(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

	30. NR_FR2_multiRX_DL
	30-1
	Simultaneous reception of NR PDCCH/PDSCH and L1 measurement of reference signal or simultaneous L1 measurement of two RSes when the PDCCH/PDSCH and the L1 RS or two L1 RSes overlap in time and have different QCL Type-D
	1. Support of simultaneous reception of PDCCH/PDSCH and L1 measurement of reference signal overlapping in time and with different QCL Type-D.
2. Support of simultaneous measurement of two L1 reference signals overlapping in time and with different QCL Type-D.
	16-2c, [2-29a: groupBeamReporting]
	Yes
	N/A
	The UE does not support simultaneous reception/measurement
	[Per FSPC]
	N/A
	FR2 only
	
	
	
Optional with capability signaling 

	30. NR_FR2_multiRX_DL
	30-2
	Fast beam sweeping
	Support of fast beam sweeping (or smaller beam sweeping factor N) for SSB-based or CSI-RS based L1 measurement.

Candidate values for beam sweeping factor: {2,4,6} for FR2-1
	
	Yes
	N/A
	The UE does not support fast beam sweeping
	[Per FSPC]
	N/A
	FR2 only
	
	It’s agreed in RAN4. [R4-2310047] 
	Optional with capability signaling

	30. NR_FR2_multiRX_DL
	[30-3]
	[Joint Processing of received signal across all RX for single-DCI]
	[Support of joint processing for single DCI transmission schemes with different QCL Type D.]

	16-2c
	No 
	N/A
	UE doesn't support joint processing and cannot meet the demod requirements defined with joint processing
	[Per FSPC] 
	TDD only
	FR2 only
	
	Pending PDSCH demod requirements 
	Optional without capability signaling

	30. NR_FR2_multiRX_DL
	[30-4]
	[Joint Processing of received signal across all RX for multi-DCI]
	[Support of joint processing for multi-DCI fully overlapping transmission with different QCL Type-D.]
	16-2c
	No 
	N/A
	UE doesn't support joint processing and cannot meet the demod requirements defined with joint processing
	[Per FSPC] 
	TDD only
	FR2 only
	
	Pending PDSCH demod requirements 
	Optional without capability signaling




31. 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
(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

	31. NR_RRM_enh3
	31-1
	L3 measurement report for unknown SCell activation
	Support of reporting valid L3 measurement results for the target being-activated SCell after receiving the SCell activation command
	
	Yes
	N/A
	UE does not support reporting valid L3 measurement results after receiving the SCell activation command
	Per UE
	No
	No
	N/A
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.
	Optional with capability signaling

	31. NR_RRM_enh3
	31-2
	Beam sweeping factor reduction for FR2 unknown SCell activation
	Support of reducing beam sweeping factor for cell detection if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure

Support of reducing beam sweeping factor for SSB based L1-RSRP measurement if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure

	
	Yes
	N/A
	UE does not support beam sweeping factor reduction for cell detection during FR2-1 unknown SCell activation.

UE does not support beam sweeping factor reduction for SSB based L1-RSRP measurement during FR2-1 unknown SCell activation.
	Per Band
	N/A
	FR2 only
	N/A
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.

Candidate values for beam sweeping reduction for cell detection during FR2-1 unknown SCell activation are 1,2,4, or 6. [Agreed in WF R4-2310081]

Candidate values for beam sweeping reduction for SSB based L1-RSRP measurement during FR2-1 unknown SCell activation are 0,1,2,3,4,5,6, or 7. [Agreed in WF R4-2310081]
	Optional with capability signaling

	31. NR_RRM_enh3
	31-3
	Other measurement enhancement for unknown SCell activation
	Support of using SSB periodicity instead of SMTC periodicity for the measurement interval during unknown SCell activation when the SMTC is only configured in measurement object for enhanced unknown SCell activation requirement.

Support of performing L1-RSRP measurement in non-DRX mode even DRX is configured during unknown SCell activation

	
	Yes
	N/A
	UE does not use SSB periodicity instead of SMTC periodicity for the measurement interval during unknown SCell activation when the SMTC is only configured in MO for enhanced unknown Scell activation requirement.

UE does not support performing L1-RSRP measurement in non-DRX mode even DRX is configured during unknown SCell activation
	Per UE
	No
	No
	N/A
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.
	Optional with capability signaling



32. 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
(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

	32. NR_MG_enh2
	32-1
	Pre-configured MG and concurrent MG
	Simultaneous activation/deactivation of two Pre-MGs in the same FR
	1) 19-2, 
2) 19-3-1 or 19-3-2
	Yes
	N/A
	UE does not support simultaneous activation/deactivation of two Pre-MGs in the same FR
	[Per UE]
	No
	[Yes]
	N/A
	Agreed in RAN4#106 R4-2303197
	Optional with capability signaling

	32. NR_MG_enh2
	32-2
	NCSG and concurrent MG
	Concurrent gaps with NCSG in an FR
	1) 19-1a or 19-1b
2) 19-2
	Yes
	N/A
	UE cannot be configured with NCSG and concurrent gap in the same FR
	[Per-UE]
	No
	[Yes]
	N/A
	Agreed in RAN4#108 R4-2314323
	Optional with capability signaling

	32. NR_MG_enh2
	32-3
	Inter-RAT measurements without gaps
	Inter-RAT LTE measurements without gap when LTE CRS to be measured are fully contained within UE’s active BWP
	
	Yes
	N/A
	UE does not support inter-RAT LTE measurements without gap when LTE CRS to be measured are fully contained within UE’s active BWP
	Per-UE
	No
	Only FR1
	N/A
	Already sent LS to RAN2: R4- 2310158
	Optional with capability signaling




33. 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
(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

	33. NonCol_intraB_ENDC_NR_CA
	33-1
	Support of intra-band non-collocated NR CA operation
	Indicates the UE supports 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 38.133 [5] and UE RF requirements for intra-band non-collocated NR-CA including 7.10A in 38.101-1 [2]. And the UE also supports TDD-TDD intra-band NR-CA operation with MRTD according to Table 7.6.4-1 in 38.133 and UE RF requirements for intra-band NR-CA except for 7.10A in 38.101-1 [2].

If the capability is not reported, the UE supports TDD-TDD intra-band NR-CA operation with MRTD according to Table 7.6.4-1 in 38.133 and UE RF requirements for intra-band NR-CA except for 7.10A in 38.101-1 [2].
	
	Yes
	n/a
	Intra-band non-collocated NR CA operation is not supported.
	Per BC
	TDD only
	FR1 only
	
	
	Optional with capability signaling




34. NR_HST_FR2_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
(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

	34. NR_HST_FR2_enh
	34-1
	Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
	Support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE
	22-1, 16-2c
	Yes 
	N/A
	UE does not support simultaneous multi-panel reception
	[Per band or Per FSPC]
	N/A
	FR2 only
	N/A
	Agreed in R4-2314297
	Optional with capability signaling

	
	34-2
	Intra-band CA and Inter-frequency measurement enhancement
	FR2 HST CA and inter-frequency measurement enhancement
	22-1
	Yes 
	N/A
	UE does not support FR2 HST CA and inter-frequency measurement enhancement
	[Per-UE]
	N/A
	FR2 only
	N/A
	Agreed in R4-2314297
	Optional with capability signaling

	
	34-3
	Cross-RRH TCI State Switch
	Enhanced MAC CE indication
	22-2
	Yes
	N/A
	Upon TCI switch, UE does not know if there is a large timing difference between DL signals from two non-collocated RRHs, or the timing difference between DL signals from two RRHs or from the same RRH is smaller than a quarter of CP 
	[Per-UE]
	N/A
	FR2 only
	N/A
	Already sent to RAN2: R4-2314299
	Optional with capability signaling




35. NR_ATG

	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
(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

	35. NR_ATG
	35-1
	
	
	
	
	
	
	
	
	
	
	
	



36. NR_demod_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
(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

	36. NR_demod_enh3
	36-1
	MU-MIMO Interference Mitigation advanced receiver
	1) R-ML (reduced complexity ML) receivers with enhanced inter-user interference suppression for MU-MIMO transmissions for total 2 layers with 2 RX antennas.
2) R-ML (reduced complexity ML) receivers with enhanced inter-user interference suppression for MU-MIMO transmissions for 2,3, 4 total layers with 4 RX antennas.
	3-4
	Yes
	N/A
	UE not capable of advanced receiver to suppress inter-user inference in MU-MIMO 
	Per FSPC 
	N/A
	FR1 only
	
	Agreed in WF R4-2316915 to introduce optional UE capability for R-ML receiver for MU-MIMO
	Optional with capability signaling

	36. NR_demod_enh3
	[36-2]
	[Blind detection for co-UE modulation order]
	[Blind detection of modulation order for co-scheduled layers which has the same DMRS sequence as the target UE and in each PRB allocated to the target UE only single modulation order is allocated for the co-scheduled layers.]
	36-1
	Yes
	N/A
	UE not capable of blind detection for modulation order
	Per FSPC 
	N/A
	FR1 only
	
	If PDSCH demod requirements with blind detection of modulation order are introduced.
	Optional with capability signaling

	36. NR_demod_enh3
	36-3
	DMRS Configuration for MU-MIMO advanced receiver
	1) DMRS configuration supported with R-ML for MU-MIMO
2) Max number of DMRS ports for blind detection on co-scheduled layers with same DMRS sequence as co-scheduled UE. 
	36-1
	Yes
	N/A
	UE indication of number of ports it can detect
	Per FSPC 
	N/A
	FR1 only
	
	
	Optional with capability signaling



37. NR_pos_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
(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

	37.
NR_pos_enh2
	37-1
	
	
	
	
	
	
	
	
	
	
	
	




38. 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
(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

	38.
NR_MC_enh
	38-1
	UL Tx switching across 3  bands for single-TAG
	· UE to indicate support of dynamic UL Tx switching across 3 bands for inter-band UL CA, SUL or inter-band EN-DC 

· UE to declare the switching period for UL Tx switching across 3 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	
	yes

	no

	UE does not support Tx switching across 3 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, single-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	Agreed in RAN#98-e  RP-223557
	Optional with capability signalling


	
	38-2
	UL Tx switching across 4 bands for single-TAG
	· UE to indicate support of dynamic UL Tx switching across 4 bands for inter-band UL CA, SUL or inter-band EN-DC 

· UE to declare the switching period for UL Tx switching across 4 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	
	yes

	no

	UE does not support Tx switching across 4 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, single-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	Agreed in RAN#98-e  RP-223557
	Optional with capability signalling


	
	38-3
	UL Tx switching across 2 bands for dual-TAG
	· UE to indicate support of dynamic UL Tx switching across 2 bands for inter-band UL CA, SUL or inter-band EN-DC, dual-TAG mode

· UE to declare the switching period for UL Tx switching across 2 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations, dual-TAG mode. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	
	yes

	no

	UE does not support Tx switching across 2 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, dual-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	Agreed in RAN#101  RP-232418
	Optional with capability signalling


	
	38-4
	UL Tx switching across 3 bands for dual-TAG
	· UE to indicate support of dynamic UL Tx switching across 3 bands for inter-band UL CA, SUL or inter-band EN-DC, dual-TAG mode

· UE to declare the switching period for UL Tx switching across 3 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations, dual-TAG mode. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	38-1 and 38-2
	yes

	no

	UE does not support Tx switching across 3 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, dual-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	NOTE: Signalling structure is up to RAN2.
RAN4 will specify for UL CA and EN-DC for which band combinations DL interruptions are
Agreed in RAN#101  RP-232418
	Optional with capability signalling

	
	38-5
	UL Tx switching across 4 bands for dual-TAG
	· UE to indicate support of dynamic UL Tx switching across 4 bands for inter-band UL CA, SUL or inter-band EN-DC, dual-TAG mode

· UE to declare the switching period for UL Tx switching across 4 bands  for  in inter-band EN-DC, inter-band UL CA or SUL band combinations, dual-TAG mode. Switching period value to be from the set (35uSec, 140uSec, 210uSec)

	38-1 and 38-2
	yes

	no

	UE does not support Tx switching across 4 bands for inter-band EN-DC, inter-band UL CA and SUL band combinations, dual-TAG
	per band pair per BC

	No

	FR1 only

	N/A
	NOTE: Signalling structure is up to RAN2.
RAN4 will specify for UL CA and EN-DC for which band combinations DL interruptions are
Agreed in RAN#101  RP-232418
	Optional with capability signalling

	
	38-6
	DL interruption for Tx switching across 3 bands
	Capability to indicate that for the band where DL interruption is needed, the RRM interruption requirements defined in RAN4 shall be applied for duplex mode combinations except the combinations

· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern

	38-1, 38-2, 38-3
	yes

	no

	UE not reporting this capability means DL interruption is not required
	per band pair per BC

	No

	FR1 only

	N/A
	
	Optional with capability signalling


	
	38-7
	DL interruption for Tx switching across 4 bands
	Capability to indicate that for the band where DL interruption is needed, the RRM interruption requirements defined in RAN4 shall be applied for duplex mode combinations except the combinations

· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern

	38-1, 38-2, 38-3
	yes

	no

	UE not reporting this capability means DL interruption is not required
	per band pair per BC

	No

	FR1 only

	N/A
	
	Optional with capability signalling


	
	38-8
	Optional UE TX switching capability 
	·   For the band with the number of Tx chain unchanged due to switching, in addition to the baseline UE assumption agreed in RAN4 #104e, introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.
[image: ]
The swithing period is the switching period between band A and band B
	38-1
	yes
	no
	UE not reporting this capability means UE does not support optional Tx switching capability
	per band pair per BC

	No

	FR1 only

	N/A
	RAN2 to define how the UE could signal to the network its support of this this optional feature.

Agreed in RAN#98-e  RP-223557
	Optional with capability signalling


Additional UE optional capabilities have been proposed by proposed by few companies:
· UL Tx switching across 4 bands: In RAN4 Meeting#107, one company proposed a solution for solving the 4-band UL Tx switching ambiguity issue and improving the corresponding switching period: This proposal relies on introducing two new UE capabilities: The first one is the BandOrdering1T1Tto1T1T through which the UE indicates how the 4 bands (A, B, C, D) are mapped for (1,1,0,0) to (0,0,1,1) switching. The second capability is the preferredBandPairsTxChain which  allocates the UE’s preferred Tx switching band pairs to specific Tx chain. For example, for UL Tx 4-band switching across (A,C,B,D), if the UE declares the two capabilities described above with (A,C) the preferred band pair for TX chain#1 and (B,D) the preferred band band pair of TX chain#2, the following TX switching scenario will be realized for simultaneous dualUL switching: (A—>C) and (B—>D). If UE reports max(Tswitch_A-C, Tswitch_B-D)=SW1, and max(Tswitch_A-D, Tswitch_B-C)=SW2 with SW2>SW1, there will be an improvement of SW2-SW1 on the switching time.
·     UL Tx switching acoss 3 and 4 bands with at least one unaffected band : In RAN4 Meeting #108, another company proposed to extend the concept to switching cases where one band is not involved in the switching process (the unaffected band cases) with the goal to reduced the switching period. Supporting that capacity means that the switching period could be  min{max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)}for 3-band switching and min{max(Tswitch_A-C, Tswitch_B-C), Tswitch_A-B)} for 4-band switching. There was an issue with this proposal that was not addressed during the offline discussion: If UE declares Tswitch_A-C and Tswitch_B-D = 140uSec, and Tswitch_A-D and Tswitch_B-C = 35uSec, the resulting 4-band switching period would be 35uSec based on the formula above. We would prefer the UE to just declare Tswitch_A-C and Tswitch_C-D as the switching period for the 3-band and 4-band switching respectively.

39. 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
(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

	39.
NR_Mob_enh2
	39-1
	L1-RSRP measurement on LTM candidate cell
	SSB based intra-frequency L1 measurement with RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS
	45-1
	[Yes]
	N/A
	[FFS]
	[Per-band/BC]
	[No]
	[No]
	N/A
	Already sent to RAN1/2 R4-2303308
	Optional with capability signaling

	
	39-2
	PDCCH order based RACH to LTM candidate cell
	Interruption on DL during PDCCH order RACH transmission to LTM candidate cell
	45-5
	[Yes]
	N/A
	[FFS]
	[Per-FS]
	[No]
	[No]
	N/A
	Agreed in RAN4#108bis R4-2317330
	Optional with capability signaling

	
	39-3
	Early ASN.1 decoding and validity/compliance check [of LTM candidates]
	Early ASN.1 decoding and validity/compliance check [of LTM candidates]
	45-3
	[No]
	N/A
	10ms is allowed for ASN.1 decoding and validity/compliance check of target cell configuration
	[Per-UE/FR]
	[No]
	[No]
	N/A
	Agreed in RAN4#108bis R4-2317330
	Optional without capability signaling

	
	[39-4]
	Number of neighbor cells configured for L1-RSRP measurement
	Max number of neighbor cells configured for intra-frequency L1-RSRP measurement

Max number of neighbor cells configured for inter-frequency L1-RSRP measurement
	45-1 or 45-1a
	Yes
	No
	NW does not know the max number of cells UE can measure
	[Per FS]
	No
	[No]
	N/A
	
	Mandatory with capability signaling if UE supports 45-1, or
45-1a

	
	39-5
	Measurement validation during connection setup/resume
	Improvement on SCell/SCG setup delay based on existing measurement
	
	[Yes]
	N/A
	UE does not support measurement validation during connection setup/resume
	[Per-UE]
	[No]
	[Yes]
	N/A
	
	Optional with capability signaling

	
	[39-6]
	Enhanced measurement during RRC connection setup/resume
	Improvement on SCell/SCG setup delay based on 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




40. 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
(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

	40.
NR_NTN_enh
	40-1
	UE architectures for beam steering for band above 10GHz
	Support of UE architectures for beam steering in above 10 GHz bands, either fully electronically-steered beam UEs (Type 1 UE) or fully mechanically-steered beam UEs (Type 2 UE)
	[Support of above 10GHz band]
	Yes
	N/A
	UE does not support NTN communication on above 10GHz bands.
	Per band
	FDD only
	[FR2 only]
	N/A
	UE to indicate which architecture is used to support NTN above 10GHz:
(1)Type 1: fully electronically-steered beam UE, or
(2)Type 2: fully mechanically-steered beam UE.

[Agreed in R4-2314447]
	Optional with capability signaling

	40.
NR_NTN_enh
	40-2
	[Beam steering speed for fully mechanically-steered beam UEs (Type 2 UE)]
	Support of indicating the beam steering adjustment speed during mobility based measurement in inter-satellite Handover.
	40-x (Type 2 UE)
	Yes
	N/A
	Type 2 UE cannot complete the inter-satellite handover within a time delay requirement in TS38.133 [section 6.x.y]
	Per band
	FDD only
	FR2 only
	N/A
	UE to indicate which the beam steering adjustment speed during mobility based measurement in inter-satellite Handover, i.e., X degrees/sec. 

The candidate values for X can be {22, etc}
	Optional with capability signaling

	40.
NR_NTN_enh
	[40-3]
	[NTN communication with SCS of 120kHz for band above 10GHz]
	[Support of NTN communication with SCS of 120kHz for band above 10GHz.]
	[Support of above 10GHz band]
	[Yes]
	[N/A]
	[UE does not support NTN communication with SCS of 120kHz for band above 10GHz.]
	[Per band]
	FDD only
	[FR2 only]
	N/A
	[UE is required to meet the Tx timing requirement for SCS=120kHz in TS38.133 [section 7.x.y].]
	[Optional with capability signaling]

	40.
NR_NTN_enh
	40-4
	DMRS bundling for NTN coverage enhancement
	The range of [maxDurationDMRS-Bundling-r17] for NTN bands for which RAN4 has introduced requirements is restricted as follows:
· Up to [4] slots if ntn-ScenarioSupport-r17 is present and indicated as NGSO or only the IE field nonTerrestrialNetwork-r17 is present
· Up to [16] slots if ntn-ScenarioSupport-r17 is present and indicated as GSO

	[maxDurationDMRS-Bundling-r17], [ntn-ScenarioSupport-r17]
	Yes
	N/A
	UE cannot support this feature
	Per band
	
	
	N/A
	
	Optional with capability signalling



RAN1 has assumed “pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side” in order for the UE to meet the maximum allowable phase difference requirements for DMRS bundling.  Because the side conditions of the phase continuity requirement for DMRS bundling do no allow the UE to perform pre-compensation during the configured DMRS bundling window, the UE has to perform this operation at the beginning of the bundle.  Thus, the range of the maximum duration of DMRS bundling needs to be restricted for NTN bands as follows:
· Up to [4] slots if ntn-ScenarioSupport-r17 is present and indicated as NGSO or only the IE field nonTerrestrialNetwork-r17 is present
· Up to [16] slots if ntn-ScenarioSupport-r17 is present and indicated as GSO
It is proposed to reflect these restrictions in the Rel-18 UE feature list, with the understanding that RAN2 can accommodate the restriction in the capability value within the TS38.306 specification.  Alternatively, if this approach is deemed too difficult, RAN4 can consider introducing new NTN-specific capabilities for DMRS bundling with these restrictions applied.

41. NR_cov_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
(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

	41.
NR_cov_enh2
	41-1
	Power boosting for QPSK
	Indicates whether UE supports power boosting for QPSK at nominal power of advertised power class

	N/A
	Yes
	N/A
	UE cannot support power boosting for QPSK
	Per band
	TDD only
	FR1 only
	N/A
	A configuration signal from BS to UE is needed to activate this boosting option

	Optional with capability signalling


	
	41-2
	Power boosting for QPSK at reduced power
	Indicates whether UE supports power boosting for QPSK at lower power level than advertised power class i.e. when ΔPPowerClass = 3 dB.

	N/A
	Yes
	N/A
	UE cannot support power boosting for QPSK for ΔPPowerClass = 3 dB
	Per band
	TDD only
	FR1 only
	N/A
	A configuration signal from BS to UE is needed to activate this boosting option (same signal as for X-1)

	Optional with capability signalling




42. 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
(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

	42.
Netw_Energy_NR
	42-1
	FR1 Inter-band SSB-less SCell operation
	Support of SSB-less SCell operation for inter-band CA for FR1 and co-located cells
	
	Yes
	N/A
	UE does not support SSB-less SCell operation for inter-band CA for FR1 and co-located cells, and network cannot configure FR1 inter-band SSB-less SCell to the UE for CA.
	Per FSPC (per CC per band per band combination)
	No
	FR1 only
	N/A
	UE is required to meet the RRM requirement of FR1 inter-band SSB-less SCell operations in TS38.133.
	Optional with capability signaling



43. 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
(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

	43.
NR_DualTxRx_MUSIM
	43-1
	
	
	
	
	
	
	
	
	
	
	
	



44. 4Rx_low_NR_band_handheld_3Tx_NR_CA_ENDC
	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
(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

	44. XX
	44-1
	
	
	
	
	
	
	
	
	
	
	
	

	44. XX
	
	
	
	
	
	
	
	
	
	
	
	
	



45. NR_SL_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
(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

	45.
NR_SL_enh2
	45-1
	
	
	
	
	
	
	
	
	
	
	
	



XX. R18_3Tx_NR_CA_ENDC-core 
	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
(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

	XX.
NR_SL_enh2
	XX-1
	TxD capability in an inter-band combination
	Per band per combination indication on the support of TxD capability
	N/A
	Yes
	N/A
	TxD is not supported in an inter-band combination
	Per band per BC
	No
	FR1 only
	N/A
	
	Optional with capability signalling
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