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[bookmark: _Toc84413495][bookmark: _Toc84404886][bookmark: _Toc83580377]<Start of change >
[bookmark: _Toc84404801][bookmark: _Toc83580292][bookmark: _Toc84413410][bookmark: _Toc76717982][bookmark: _Toc76508992][bookmark: _Toc75466970]3	Definitions, symbols and abbreviations
[bookmark: _Toc29802085][bookmark: _Toc61367229][bookmark: _Toc68230552][bookmark: _Toc36107452][bookmark: _Toc69083965][bookmark: _Toc75466971][bookmark: _Toc76717983][bookmark: _Toc84413411][bookmark: _Toc21344177][bookmark: _Toc45888589][bookmark: _Toc45887990][bookmark: _Toc76508993][bookmark: _Toc83580293][bookmark: _Toc29802710][bookmark: _Toc61372612][bookmark: _Toc37251211][bookmark: _Toc84404802][bookmark: _Toc29801661]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Aerial UE: A UE supporting UAS (Uncrewed Aircraft Systems) as indicated by the capability aerialUE-Capability-r18 [15] and that has an aerial subscription as described in TS 23.256 [17]. The UE is considered to have access to UAS services after the UE ha performed a successful authentication and authorization with the USS as described in TS 23.256 [17].
Aggregated Allocation Bandwidth: Total bandwidth of all allocated RBs in a transmission occasion. Can be calculated for two aggregated CCs as LCRB, 1* 12* SCS1 + LCRB,2 * 12 * SCS2 .
Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
ATG UE: The terminals or user equipments which are mounted in aircraft and support ATG feature (i.e. UE capability airToGroundNetwork-r18) as defined in clause 4.2.2 from TS38.306[15].
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths.
Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.
Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Concurrent operation: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.
Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gap(s).
Enhanced channel raster: channel raster with a 10 kHz granularity in bands with a 100 kHz channel raster.
eRedCap UE: The UE with enhanced reduced capabilities as defined in clause 4.2.22.1 from TS38.306 [15].
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
[bookmark: _Hlk146465827]Inter-band concurrent operation: Operation of NR Uu carrier and NR Sidelink carrier in different operating bands.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
[bookmark: _Hlk47535083]Intra-band SL CA UE: UE that supports NR SL CA operation in a single band 
NR SL CA: Aggregation of two or more NR Sidelink component carriers in order to support wider transmission bandwidths
NR SL inter-band concurrent operating Band：Band combinations of NR Uu carrier and NR Sidelink carrier in different operating bands.
NR SL-U UE: UE that supports NR Sidelink operation in unlicensed bands (e.g. n46, n96, n102).
Railway Mobile Radio: railway operations encompassing GSM-R and its successor(s), including the Future Railway Mobile Communication System (FRMCS); in the context of this specification the Railway Mobile Radio is limited to NR operation in band n100, or n101.
RedCap UE: The UE with reduced capabilities as defined in clause 4.2.21.1 from TS38.306 [15].
Sub-band:  For a UE that supports shared spectrum channel access in wideband operation, a sub-band is the set of RBs within an approximately 20 MHz segment of the channel where the wideband channel is uniformly divided into an integer number of 20 MHz sub-bands.  Sub-bands may be separately allocated in uplink and downlink.
Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
Sub-block bandwidth: The bandwidth of one sub-block.
Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
Two Rx antenna port XR UE: A non-(e)RedCap XR UE that is equipped with only two Rx antenna ports in frequency band(s) where 4 Rx antenna ports are required. The UE is intended to be worn on human head. When in use, is intended to be supported only by/behind the ears and by a nose-bridge resulting in a constrained form factor with limited volume available for Rx chains.
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
Vehicular UE: A UE embedded in a vehicle, permanently connected to an embedded antenna system that radiates externally for NR operating bands.
NOTE:	Vehicular UE does not refer to other UE form factors placed inside the vehicle.
Wideband operation: For a UE that supports shared spectrum channel access, wideband operation refers to operation within a channel larger than 20 MHz in which intra-cell guard bands may be configured to distinguish individual RB-sets
<Next of change >
[bookmark: _Toc68230554][bookmark: _Toc37251213][bookmark: _Toc36107454][bookmark: _Toc84404804][bookmark: _Toc69083967][bookmark: _Toc45887992][bookmark: _Toc21344179][bookmark: _Toc76717985][bookmark: _Toc29802087][bookmark: _Toc29802712][bookmark: _Toc75466973][bookmark: _Toc84413413][bookmark: _Toc76508995][bookmark: _Toc45888591][bookmark: _Toc61367231][bookmark: _Toc29801663][bookmark: _Toc83580295][bookmark: _Toc61372614]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
ATG	Air-To-Ground
BS	Base Station
BW	Bandwidth
BWP	Bandwidth Part
CA	Carrier Aggregation
CA_nX-nY	Inter-band CA of component carrier(s) in one sub-block within Band nX and component carrier(s) in one sub-block within Band nY where nX and nY are the applicable NR operating bands
CC	Component Carriers
CG	Carrier Group
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DC	Dual Connectivity
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
DTX	Discontinuous Transmission
E-UTRA	Evolved UTRA
EIRP	Equivalent Isotropically Radiated Power
(e)RedCap	Redcap or eRedCap
eRedCap	enhanced Reduced Capability
EVM	Error Vector Magnitude
FR	Frequency Range
FRC	Fixed Reference Channel
FRMCS	Future Railway Mobile Communication System
FWA	Fixed Wireless Access
GSCN	Global Synchronization Channel Number
HD	Half Duplex
IBB	In-band Blocking
IDFT	Inverse Discrete Fourier Transformation
ITS	Intelligent Transportation System
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
MBW	Measurement bandwidth defined for the protected band
MCG	Master Cell Group
MOP	Maximum Output Power
MPR	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NS	Network Signalling
OCNG	OFDMA Channel Noise Generator
OOB	Out-of-band
P-MPR	Power Management Maximum Power Reduction
PRB	Physical Resource Block
PS	Public Safety
PSBCH	Physical Sidelink Broadcast CHannel
PSCCH	Physical Sidelink Control CHannel
PSFCH	Physical Sidelink Feedback CHannel
PSSCH	Physical Sidelink Shared CHannel
QAM	Quadrature Amplitude Modulation
RE	Resource Element
REFSENS	Reference Sensitivity
RedCap	Reduced Capability
RF	Radio Frequency
RMR	Railway Mobile Radio
RMS	Root Mean Square (value)
RSRP	Reference Signal Receiving PowerRx	Receiver
Rx	Receiver
SC	Single Carrier
SCG	Secondary Cell Group
SCS	Subcarrier spacing
SDL	Supplementary Downlink
SEM	Spectrum Emission Mask
SL	Sidelink
SL-MIMO	Sidelink-Multiple Antenna transmission
SL-U	Sidelink at unlicensed band
SNR	Signal-to-Noise Ratio
SRS	Sounding Reference Symbol
SS	Synchronization Symbol
S-SSB	Sidelink Synchronization Signal Block
SUL	Supplementary uplink
TAB	Transceiver Array Boundary
TAE	Time Alignment Error 
TAG	Timing Advance Group
Tx	Transmitter
TxD	Tx Diversity
UAS	Uncrewed Aircraft Systems
UAV	Uncrewed Aerial Vehicle
UL MIMO	Uplink Multiple Antenna transmission
ULFPTx	Uplink Full Power Transmission
USS	UAS Service Supplier
V2X	Vehicle to Everything
XR	eXtended Reality
<Next of change >
[bookmark: _Toc83580299][bookmark: _Toc84413417][bookmark: _Toc84404808]4.3	Specification suffix information
Unless stated otherwise, the suffixes shown in Table 4.3-1 are used for indicating at 2nd level clause. For shared spectrum channel access, suffixes A, B, and D are used for indicating at 3rd level clause. For V2X, suffixes A and F are used for indicating at 3rd level clause.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplementary Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	H
	Carrier Aggregation (CA) with UL MIMO

	I
	(e)RedCap

	J
	ATG

	K
	Aerial UE (UAV)

	L
	Carrier Aggregation (CA) with Tx Diversity



<Next of change >
[bookmark: OLE_LINK48]5.3I	Channel bandwidth for (e)RedCap
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1 with maximum channel bandwidth of 20MHz. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified channel bandwidths up to 20 MHz. When UE supports IE supportOfERedCap-r18 and does not support IE eRedCapNotReducedBB-BW-r18 the requirements in this specification apply with maximum transmission bandwidth of 25RBs for 15 kHz SCS and 12 RBs for 30 kHz SCS for PDSCH and PUSCH. The channel bandwidths are specified for both the TX and RX paths.
3MHz channel bandwidth is not applicable for (e)RedCap UE in the current release.
<Next of change >
5.4I	Channel arrangement for (e)RedCap
[bookmark: _Hlk178863660]5.4I.1	Channel spacing for (e)RedCap
For (e)RedCap UEs, the channel spacing requirements in clause 5.4.1 apply for each operating band.
[bookmark: _Hlk178863577]5.4I.2	Channel raster for (e)RedCap
5.4I.2.1	NR-ARFCN and channel raster
For (e)RedCap UEs, the NR-ARFCN and channel raster requirements in clause 5.4.2.1 apply for each operating band.
5.4I.2.2	Channel raster to resource element mapping
For (e)RedCap UEs, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each operating band.
5.4I.2.3	Channel raster entries for each operating band
For (e)RedCap UEs, the RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1 and additional intermediary NR-ARFCN with a step size of <2> for operating bands that are included in Table 5.4.2.3-1 with a step size of <20>, using the channel raster to resource element mapping in clause 5.4I.2.2.
For NR operating bands included in Table 5.4.2.3-1 with a step size of <20>, the channel raster for (e)RedCap UEs is defined with ΔFRaster = 2 × ΔFGlobal. In this case every 2nd NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster is given as <2>, every 10th of these channel raster entries coincides with entries defined in Table 5.4.2.3-1 for this operating band. 
5.4I.3	Synchronization raster for (e)RedCap
For (e)RedCap UEs, the synchronization raster requirements in clause 5.4.3 apply for each operating band. The synchronization raster and the corresponding SS block do not cover all possible RF channel bandwidths and locations on the channel raster defined in sub-clause 5.4I.2.
[bookmark: _Hlk178863472]5.4I.4	Tx-Rx frequency separation for (e)RedCap
For (e)RedCap UEs, the Tx-Rx frequency separation requirements in clause 5.4.4 apply for each operating band.
<Next of change >
6.2I	Transmitter power for (e)RedCap
6.2I.1	Maximum output power for (e) RedCap
For (e)Redcap UE, the requirements for power class 3 specified in clause 6.2.1 apply.
<Next of change >
7.1I	General
For a (e)Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
<Next of change >
[bookmark: _Toc29801914][bookmark: _Toc37251479][bookmark: _Toc45888386][bookmark: _Toc21344427][bookmark: _Toc76718472][bookmark: _Toc68231036][bookmark: _Toc84405328][bookmark: _Toc84413937][bookmark: _Toc29802963][bookmark: _Toc61367703][bookmark: _Toc36107705][bookmark: _Toc76509482][bookmark: _Toc29802338][bookmark: _Toc61373086][bookmark: _Toc45888985][bookmark: _Toc83580819][bookmark: _Toc69084449][bookmark: _Toc75467460]7.2	Diversity characteristics
[bookmark: _Hlk75461937]The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports. This requirement applies when the band is used as a standalone band or as part of a band combination.
Unless otherwise stated, the following applicability rules apply,
-	For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for four and eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports.
-	For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four Rx antenna ports, the UE shall be verified with eight Rx antenna ports and skip both two and four Rx antenna ports requirements in operating bands where the UE is equipped with eight Rx antenna ports unless the UE does not support eight Rx ports for band(s) in a band combination in which case those band(s) shall be verified with four Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.
-	The above rules apply for all clauses except for clause 7.9.
A (e)Redcap UE is required to be equipped with a minimum of single Rx antenna port and maximum of two Rx antenna ports. Clause 7 requirements for four Rx antenna ports do not apply to a (e)RedCap UE.
If aUE indicates intraBandNR-CA-non-collocated-r18, both Rx power imbalance requirements as specified in clause 7.10A and Rx requirements in clauses 7.3 – 7.9 shall be verified.
<Next of change >
[bookmark: _Toc36107708][bookmark: _Toc29801917][bookmark: _Toc83580822][bookmark: _Toc76509485][bookmark: _Toc84413940][bookmark: _Toc69084452][bookmark: _Toc29802341][bookmark: _Toc68231039][bookmark: _Toc45888389][bookmark: _Toc84405331][bookmark: _Toc61367706][bookmark: _Toc45888988][bookmark: _Toc29802966][bookmark: _Toc21344430][bookmark: _Toc76718475][bookmark: _Toc61373089][bookmark: _Toc37251482][bookmark: _Toc75467463]7.3.2	Reference sensitivity power level
[bookmark: _Hlk78840538]The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-1c, Table 7.3.2-1d , Table 7.3.2-2 and Table 7.3.2-2a .

Table 7.3.2-1a: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth

	[bookmark: _Hlk78840273]Operating Band
	SCS kHz
	3
MHz
(dBm)
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n1
	15
	
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	-90.1
	-89.6

	
	30
	
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	-90.2
	-89.7

	
	60
	
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	-90.3
	-89.7

	n2
	15
	
	-98
	-94.8
	-93
	-91.8
	-90.7
	-84.1
	-83.6
	-81.5
	
	

	
	30
	
	
	-95.1
	-93.1
	-92
	-90.8
	-84.2
	-83.7
	-81.6
	
	

	
	60
	
	
	-95.5
	-93.4
	-92.2
	-90.9
	-84.3
	-83.8
	-81.7
	
	

	n3
	15
	
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.2
	-82.3
	-81.3
	-79.7

	
	30
	
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.3
	-82.4
	-81.4
	-79.8

	
	60
	
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.4
	-82.6
	-81.5
	-79.9

	n5
	15
	
	-98.0
	-94.8
	-93.0
	-86.8
	-84.8
	
	
	
	
	

	
	30
	
	
	-95.1
	-93.1
	-88.6
	-84.9
	
	
	
	
	

	n71
	15
	
	-98.0
	-94.8
	-93.0
	-91.8
	-90.7
	-89.9
	-89.2
	-88.6
	
	-81.5

	
	30
	
	
	-95.1
	-93.1
	-92.0
	-90.8
	-90.0
	-89.3
	-88.7
	
	-81.5

	
	60
	
	
	-95.5
	-93.4
	-92.2
	-91.0
	-90.1
	-89.4
	-88.9
	
	-81.5

	n8
	15
	
	-97.0
	-93.8
	-91.4
	-85.8
	-83.6
	-81.3
	-78.4
	
	
	

	
	30
	
	
	-94.1
	-91.7
	-87.2
	-84.7
	-81.4
	-78.5
	
	
	

	n12
	15
	
	-97.0
	-93.8
	-84.0
	
	
	
	
	
	
	

	
	30
	
	
	-94.1
	-84.1
	
	
	
	
	
	
	

	n13
	15
	
	-97.0
	-93.8
	
	
	
	
	
	
	
	

	
	30
	
	
	-94.1
	
	
	
	
	
	
	
	

	n14
	15
	
	-97.0
	-93.8
	
	
	
	
	
	
	
	

	
	30
	
	
	-94.1
	
	
	
	
	
	
	
	

	n18
	15
	
	-100.0
	-96.8
	-95.0
	
	
	
	
	
	
	

	
	30
	
	
	-97.1
	-95.1
	
	
	
	
	
	
	

	n20
	15
	
	-97.0
	-93.8
	-91.0
	-89.8
	
	
	
	
	
	

	
	30
	
	
	-94.1
	-91.1
	-90.0
	
	
	
	
	
	

	n24
	15
	
	-100.0
	-96.8
	
	
	
	
	
	
	
	

	
	30
	
	
	-97.1
	
	
	
	
	
	
	
	

	
	60
	
	
	-97.5
	
	
	
	
	
	
	
	

	n25
	15
	
	-96.5
	-93.3
	-91.5
	-90.3
	-89.3
	-82.2
	-81.7
	-79.5
	-77.6
	

	
	30
	
	
	-93.6
	-91.6
	-90.5
	-89.4
	-82.3
	-81.8
	-79.6
	-77.7
	

	
	60
	
	
	-94.0
	-91.9
	-90.7
	-89.6
	-82.4
	-81.9
	-79.7
	-77.8
	

	n26
	15
	-99.7
	-97.56
	-94.56
	-92.76
	-87.6
	-84.5
	-81.7
	
	
	
	

	
	30
	
	
	-94.86
	-92.76
	-87.7
	-84.6
	-81.8
	
	
	
	

	n28
	15
	-100.2
	-98.5
	-95.5
	-93.5
	-90.8
	-84.2
	-78.5
	
	
	
	

	
	30
	
	
	-95.6
	-93.6
	-91.0
	-84.2
	-78.6
	
	
	
	

	n30
	15
	
	-99.0
	-95.8
	
	
	
	
	
	
	
	

	
	30
	
	
	-96.1
	
	
	
	
	
	
	
	

	n31
	15
	-95.7
	-93.5
	
	
	
	
	
	
	
	
	

	n65
	15
	
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	-89.2

	
	30
	
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	-89.3

	
	60
	
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	-89.4

	n66
	15
	
	-99.5
	-96.3
	-94.5
	-93.3
	-92.2
	-91.4
	-90.7
	-90.1
	-89.6
	

	
	30
	
	
	-96.6
	-94.6
	-93.5
	-92.3
	-91.5
	-90.8
	-90.2
	-89.7
	

	
	60
	
	
	-97.0
	-94.9
	-93.7
	-92.5
	-91.6
	-90.9
	-90.4
	-89.8
	

	
	15
	
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	
	
	
	
	

	n70
	30
	
	
	-97.1
	-95.1
	-94.0
	-92.8
	
	
	
	
	

	
	60
	
	
	-97.5
	-95.4
	-94.2
	-93.0
	
	
	
	
	

	n71
	15
	
	-97.2
	-94.0
	-91.6
	-86.0
	-84.19
-74.810
	-82.59
-67.110
	-80.79
-64.010
	
	
	

	
	30
	
	
	-94.3
	-91.9
	-87.4
	-84.29
-74.910
	-82.69
-67.210
	-80.89
-64.110
	
	
	

	n72
	15
	-95.7
	-93.5
	
	
	
	
	
	
	
	
	

	n74
	15
	
	-99.53
	-96.33
	-94.53
	-89.33
	
	
	
	
	
	

	
	30
	
	
	-96.63
	-94.63
	-89.53
	
	
	
	
	
	

	
	60
	
	
	-97.03
	-94.93
	-89.63
	
	
	
	
	
	

	n85
	15
	-99.2
	-97.0
	-93.8
	-84.0
	
	
	
	
	
	
	

	
	30
	
	
	-94.1
	-84.1
	
	
	
	
	
	
	

	n100
	15
	-102.2
	-100
	
	
	
	
	
	
	
	
	

	n105
	15
	
	-97.28
	-94.0
	-91.6
	-86.9
	-85.1
	-83.8
	-82.5
	
	
	

	
	30
	
	
	-94.3
	-91.9
	-87.9
	-85.5
	-84.3
	-82.6
	
	
	

	n106
	15
	-99.2
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE and two Rx antenna port XR UEs indicating UE capability supportOf2RxXR-r18. Four Rx antenna ports for (e)RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within     1475.9 - 1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7:	Void.
NOTE 8:	DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS
NOTE 9:	Applies to UEs that support a maximum uplink BW of 20 MHz in this band.
NOTE 10:	Applies to UEs that support optional symmetric UL/DL for this BW.


Table 7.3.2-1b: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	[bookmark: _Hlk78840377]Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n297
	15
	5,10
	-97 + 10log10(NRB/25)
	SDL

	
	30
	10
	-94.1 + 10log10(NRB/24)
	

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)
	

	n381
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)
	

	n39
	15
	5, 10, 15, 20, 25, 30, 35, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 35, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 35, 40
	-97.5 + 10log10(NRB/11)
	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-97.5 + 10log10(NRB/11)
	

	n411, n901
	15
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	-94.8 + 10log10(NRB/52)
	TDD

	
	30
	10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)
	

	n481
	15
	5, 10, 15, 20, 30, 40, 505
	-99 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.5 + 10log10(NRB/11)
	

	n50
	15
	5, 10, 15, 20, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 80
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 80
	-97.5 + 10log10(NRB/11)
	

	n51
	15
	5
	-100
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1
	

	
	60
	10
	-97.5
	

	n54
	15
	5
	-100
	TDD

	n677
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25)
	SDL

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24)
	

	n757
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25)
	SDL

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24)
	

	
	60
	10,15,20,25,30,40,50
	-97.5 + 10log10(NRB/11)
	

	n767
	15
	5
	-95.3 + 10log10(NRB/52)
	SDL

	n771,4
	15
	10, 15, 20, 25, 30, 40, 50
	-95.3 + 10log10(NRB/52)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-95.6 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.0 + 10log10(NRB/11)
	

	n781
	15
	10, 15, 20, 25, 30, 40, 50
	-95.8 + 10log10(NRB/52)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)
	

	n791
	15
	10, 20, 30, 40, 50
	-95.8 + 10log10(NRB/52)
	TDD

	
	30
	10, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)
	

	n91
	15
	5
	-100
	FDD

	n92
	15
	5,10,15,20
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20
	-97.1 + 10log10(NRB/24)
	

	n93
	15
	5
	-100
	FDD

	n94
	15
	5,10,15,20
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20
	-97.1 + 10log10(NRB/24)
	

	n101
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1 + 10log10(NRB/24)
	

	n1041,10
	15
	20, 30, 40, 50
	-90.7 + 10log10(NRB/106)
	TDD

	
	30
	20, 30, 40, 50, 60, 70, 80, 90, 100
	-90.8 + 10log10(NRB/51)
	

	
	60
	20, 30, 40, 50, 60, 70, 80, 90, 100
	-91.1 + 10log10(NRB/24)
	

	n10911
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) 
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) 
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE and two Rx antenna port XR UEs indicating UE capability supportOf2RxXR-r18. Four Rx antenna ports for (e)RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	Void.
NOTE 10:	A UE may implement two RX antenna ports for band n104 when conditions are met. The exact conditions are FFS.
NOTE 11: Applies for DL channels for which channels edges are > 15 MHz away from 2xFUL at 15 kHz SCS and > 30 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.



<Next of change >
7.3I	Reference sensitivity for (e)RedCap
7.3I.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.3I.2	Reference sensitivity power level for RedCap
For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a and Table 7.3.2-1b for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth
<Unchanged texts are omitted>
7.3I.3	Reference sensitivity power level for eRedCap
<End of change >

