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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.

Beam correspondence: the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping. 

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.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.
EIRP(Link=TX beam peak direction, Meas=Link angle): measurement of the EIRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-band eission and OBW
EIRP(Link=Link angle, Meas=Link angle): measurement of the UE such that the link angle is aligned with the measurement angle. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-band emission and OBW. 
EIRP(Link=Spherical coverage grid, Meas=Link  angle): measurement of the EIRP spherical coverage of the UE such that the EIRP link and measurement angles are aligned with the directions along the spherical coverage grid within an acceptable measurement error uncertainty. EIRP (indicator to be measured) can be replaced by EIS
EIS (equivalent isotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA

NOTE 1:
The sensitivity is the minimum received power level at which specific requirement is met.

NOTE 2:
Isotropic directivity is equal in all directions (i.e. 0 dBi).

Fallback group: Group of carrier aggregation bandwidth classes for which it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belongs to a different fallback group.
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.

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.
Link angle: a DL-signal AoA from the view point of the UE, as described in Annex N.

Measurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in Annex N.

radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply.

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found.
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.

TRP(Link=TX beam peak direction, Meas=TRP grid): measurement of the TRP of the UE such that the measurement angles are aligned with the directions of the TRP grid points within an acceptable measurement uncertainty while the link angle is aligned with the TX beam peak direction 
NOTE:
For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region.
TX beam peak direction: direction where the maximum total component of EIRP is found.
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.
<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.2.1.1.3.1
UE maximum output power for power class 1

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.1-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.1-1: UE minimum peak EIRP for power class 1

	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.1-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.1-2: UE maximum output power limits for power class 1

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55


The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.1-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.1-3: UE spherical coverage for power class 1

	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:
Minimum EIRP at 85%-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


6.2.1.1.3.2
UE maximum output power for power class 2

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.2-1: UE minimum peak EIRP for power class 2

	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n261
	29

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.2-2: UE maximum output power limits for power class 2

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43


The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.2-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.2-3: UE spherical coverage for power class 2

	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	
	

	n261
	18.0

	NOTE 1:
Minimum EIRP at 60%-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


6.2.1.1.3.3
UE maximum output power for power class 3

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-1 and Table 6.2.1.1.3.3-4.

Table 6.2.1.1.3.3-1: UE minimum peak EIRP for power class 3

	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n260
	20.6

	n261
	22.4

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance

NOTE 2:
Void


The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.3-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.3-2: UE maximum output power limits for power class 3

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.3-3 below. The requirement is verified with the test metric of the total component of EIRP, as defined in [5] (Link=Spherical coverage grid, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-3. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-3 and Table 6.2.1.1.3.3-4.

Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3

	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n260
	8

	n261
	11.5

	NOTE 1:
Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
Void

NOTE 3:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.1.3.3-1 and 6.2.1.1.3.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n. 

Table 6.2.1.1.3.3-4: UE multi-band relaxation factors for power class 3

	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
	≤ 1.0
	≤ 0.753

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260
	≤ 1.7
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	NOTE 1:
The requirements in this table are applicable to UEs which support only the indicated bands

NOTE 2:
For supported bands n260 + n261, ΔMBS,n is not applied for band n260

NOTE 3:
For n260, maximum applicable MBS,n is 0.4 dB


6.2.1.1.3.4
UE maximum output power for power class 4

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.4-2. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.4-1: UE minimum peak EIRP for power class 4

	Operating band
	Min peak EIRP (dBm)

	n257
	34

	n258
	34

	n260
	31

	n261
	34

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.4-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.4-2: UE maximum output power limits for power class 4

	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43


The minimum EIRP at the 20th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.4-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.4-3: UE spherical coverage for power class 4

	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25

	NOTE 1:
Minimum EIRP at 20%-tile CDF is defined as the lower limit without tolerance

NOTE 2:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.
<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.3.2.3
Minimum conformance requirement

The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports.

The transmit OFF power shall not exceed the values specified in Table 6.3.2.3-1 for each operating band supported. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.3.2.3-1: Transmit OFF power

	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259,n261
	-35
	-35
	-35
	-35

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.2.
An excess transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5.3.1.3
Minimum conformance requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5.3.1.3-2 apply for all transmitter band configurations (NRB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
Table 6.5.3.1.3-1: Boundary between NR out of band and spurious emission domain

	Channel bandwidth 
	50 MHz 
	100 MHz
	200
MHz
	400 MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800


The spurious emission limits in table 6.5.3.1.3-2 apply for all transmitter band configurations (RB) and channel bandwidths.

Table 6.5.3.1.3-2: Spurious emissions limits

	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	


The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5.3.2.3
Minimum conformance requirements

This clause specifies the requirements for the specified NR band, for co-existence with protected bands. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

The spurious emission UE co-existence limits in Table 6.5.3.2.3-1 apply for all transmitter band configurations (RB) and channel bandwidths.

Table 6.5.3.2.3-1: Spurious emissions UE co-existence limits

	NR Band
	Spurious emission 

	
	Protected band/frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1.

NOTE 2:
Void.


The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.1.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5.3.3.3
Minimum conformance requirements

The additional spurious emission limits in Table 6.5.3.3.3-1 apply for all transmitter band configurations (RB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

When "NS_201" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.3-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3-1 from the edge of the channel bandwidth.

Table 6.5.3.3.3-1: Additional spurious emissions (NS_201) test limits

	Frequency Range
	Maximum Level / Channel bandwidth
	Measurement bandwidth 
	NOTE

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	
	

	23.6 GHz f 24 GHz
	-8 dBm
	-8 dBm
	-8 dBm
	-8 dBm
	200MHz
	1

	NOTE 1:
The protection of frequency range 23600 - 24000 MHz is meant for protection of satellite passive services.


The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.2.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5A.2.1.0
Minimum conformance requirements

The requirement specified in this section shall apply if the UE has at least one of UL or DL configured for CA or if the UE is configured for single CC operation with different channel bandwidths in UL and DL carriers.
For intra-band contiguous carrier aggregation, the spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ± edge of the aggregated channel bandwidth (Table 5.3A.5-1). For any bandwidth class defined in Table 5.3A.5-1, the UE emission shall not exceed the levels specified in Table 6.5A.2.1.0-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

	Table 6.5A.2.1.0-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2

ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	( 0-0.1*BWChannel_CA
	-5 
	1 MHz 

	( 0.1*BWChannel_CA -2*BWChannel_CA
	-13
	1 MHz

	NOTE 1:
If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.


<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5A.3.1.0
Minimum conformance requirements

This clause specifies the spurious emission requirements for carrier aggregation. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid). The TX beam peak direction used for CA testing is the [same as that found for single carrier scenario in clause 6.5.3].
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

For intra-band contiguous carrier aggregation, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) from the edge of the aggregated channel bandwidth, where FOOB is defined as the twice the aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB, the spurious emission requirements in Table 6.5.3.1.3-2 are applicable. If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the spurious emissions requirement applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5A.3.2
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid). The TX beam peak direction used for CA testing is the [same as that found for single carrier scenario in clause 6.5.3].
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

6.5A.3.3.0
Minimum conformance requirements

The additional spurious emission for CA limits in Table 6.5A.3.3.0-1 apply for all transmitter band configurations (RB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

When "NS_201" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5A.3.3.0-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3-1 from the edge of the channel bandwidth.

Table 6.5A.3.3.0-1: Additional spurious emissions for CA (NS_201) test limits

	Frequency Range
	Maximum Level / Channel bandwidth
	Measurement bandwidth 
	NOTE

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	
	

	23.6 GHz f 24 GHz
	-8 dBm
	-8 dBm
	-8 dBm
	-8 dBm
	200MHz
	1

	NOTE 1:
The protection of frequency range 23600 - 24000 MHz is meant for protection of satellite passive services.


The normative reference for this requirement is TS 38.101-2 subclause 6.5A.3.2.

<<< Skip unchanged sections >>>
<<< START OF CHANGE >>>

7.3.2.3.1
Reference sensitivity power level for power class 1

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.1-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.3.1-1: Reference sensitivity for power class 1

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5

	n258
	-97.5
	-94.5
	-91.5
	-88.5

	n260
	-94.5
	-91.5
	-88.5
	-85.5

	n261
	-97.5
	-94.5
	-91.5
	-88.5

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.

Table 7.3.2.3.1-2: Uplink configuration for reference sensitivity

	Operating band
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD


Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
Table 7.3.2.3.1-3: Network signalling value for reference sensitivity

	Operating band
	Network Signalling value

	n258
	NS_201


7.3.2.3.2
Reference sensitivity power level for power class 2

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.3.2-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.3.2-1: Reference sensitivity for power class 2

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5
	-91.5
	-88.5
	-85.5

	n258
	-94.5
	-91.5
	-88.5
	-85.5

	
	
	
	
	

	n261
	-94.5
	-91.5
	-88.5
	-85.5

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.

Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
7.3.2.3.3
Reference sensitivity power level for power class 3

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.3-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle). 

For the UEs that support multiple FR2 bands, the minimum requirement for Reference sensitivity in Table 7.3.2.3.3-1 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∆MBP,n as specified in section 6.2.1.3. The requirement for the UE which supports a single FR2 band is specified in Table 7.3.2.3.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3.2.3.3-1 and Table 6.2.1.3-4.

Table 7.3.2.3.3-1: Reference sensitivity

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3

	n258
	-88.3
	-85.3
	-82.3
	-79.3

	n260
	-85.7
	-82.7
	-79.7
	-76.7

	n261
	-88.3
	-85.3
	-82.3
	-79.3

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.

Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
7.3.2.3.4
Reference sensitivity power level for power class 4

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.3.4-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.3.4-1: Reference sensitivity for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.0
	-94.0
	-91.0
	-88.0

	n258
	-97.0
	-94.0
	-91.0
	-88.0

	n260
	-95.0
	-92.0
	-89.0
	-86.0

	n261
	-97.0
	-94.0
	-91.0
	-88.0

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3.1-2.

Unless given by Table 7.3.2.3.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.2.
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7.3.2.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2 and A.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5) with peak reference sensitivity specified in Tables 7.3.2.5-1 to 7.3.2.5-4. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.5-1: Reference sensitivity for power class 1

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n258
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT

	n260
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n261
	-97.5+TT
	-94.5+TT
	-91.5+TT
	-88.5+TT


Table 7.3.2.5-2: Reference sensitivity for power class 2

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n258
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT

	n260
	
	
	
	

	n261
	-94.5+TT
	-91.5+TT
	-88.5+TT
	-85.5+TT


Table 7.3.2.5-3: Reference sensitivity for power class 3

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n258
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT

	n260
	-85.7+TT
	-82.7+TT
	-79.7+TT
	-76.7+TT

	n261
	-88.3+TT
	-85.3+TT
	-82.3+TT
	-79.3+TT


Table 7.3.2.5-3a: Test Tolerance (Reference sensitivity for power class 3)

	Test Metric
	f ≤ 40.8 GHz

	IFF (Quiet Zone size ≤ 30 cm)
	2.34 dB


Table 7.3.2.5-4: Reference sensitivity for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n258
	-97+TT
	-94+TT
	-91+TT
	-88+TT

	n260
	-95+TT
	-92+TT
	-89+TT
	-86+TT

	n261
	-97+TT
	-94+TT
	-91+TT
	-88+TT
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7.3.4.3
Minimum conformance requirements

The reference sensitivity power level REFSENS at a single grid point of the spherical grid 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.

The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.3.

For power class 1, the maximum EIS at the 85th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-1: EIS spherical coverage for power class 1

	Operating band
	EIS at 85th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-89.5
	-86.5
	-83.5
	-80.5

	n258
	-89.5
	-86.5
	-83.5
	-80.5

	n260
	-86.5
	-83.5
	-80.5
	-77.5

	n261
	-89.5
	-86.5
	-83.5
	-80.5

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4.

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.


For power class 2, the maximum EIS at the 60th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-2 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-2: EIS spherical coverage for power class 2

	Operating band
	EIS at 60th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-83.5
	-80.5
	-77.5
	-74.5

	n258
	-83.5
	-80.5
	-77.5
	-74.5

	
	
	
	
	

	n261
	-83.5
	-80.5
	-77.5
	-74.5

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4.

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.


For power class 3, the maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-3 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

For power class 3, the UEs that support operation in multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3.4.3-3 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∆MBS,n as specified in Table 7.3.4.3-4 below.

Table 7.3.4.3-3: EIS spherical coverage for power class 3

	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4

	n258
	-77.4
	-74.4
	-71.4
	-68.4

	n260
	-73.1
	-70.1
	-67.1
	-64.1

	n261
	-77.4
	-74.4
	-71.4
	-68.4

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.


Table 7.3.4.3-3a: UE multi-band relaxation factors for power class 3

	Supported bands
	∑MBS (dB)

	n257, n258
	≤ 1.25

	n258, n260
	≤ 0.753

	n258, n261
	≤ 1.25

	n260, n261
	≤ 0.752

	n257, n258, n261
	≤ 1.75

	n257, n260, n261
	≤ 1.253

	n258, n260, n261
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.753

	NOTE 1:
The requirements in this table are applicable to UEs which support only the indicated bands.

NOTE 2:
For supported bands n260 + n261, ΔMBS,n is not applied for band n260.

NOTE 3:
For n260, maximum applicable MBS,n is 0.4 dB.


For power class 4, the maximum EIS at the 20th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-4 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).

Table 7.3.4.3-4: EIS spherical coverage for power class 4

	Operating band
	EIS at 20th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0
	-85.0
	-82.0
	-79.0

	n258
	-88.0
	-85.0
	-82.0
	-79.0

	n260
	-83.0
	-80.0
	-77.0
	-74.0

	n261
	-88.0
	-85.0
	-82.0
	-79.0

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.


The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.4.3-5.

Table 7.3.4.3-5: Uplink configuration for reference sensitivity

	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	NR Band
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD


Unless given by Table 7.3.4.3-6, the minimum requirements specified in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Tables 7.3.4.3-4 shall be verified with the network signalling value NS_200 configured. 

Table 7.3.4.3-6: Network Signalling value for reference sensitivity

	NR Band
	Network Signalling value

	n258
	NS_201


For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.4.3-1, Table 7.3.4.3-2, Table 7.3.4.3-3 and Table 7.3.4.3-4 shall be increased by the amount given in ΔRIB,c defined in subclause [TBD] for the applicable operating bands.

The normative reference for this requirement is TS 38.101-2 [3] clause 7.3.4.
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7.3A.2.1.5
Test requirement

For each component carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.2 and A.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5) with peak reference sensitivity specified in Tables 7.3A.2.1.5-3 to 7.3A.2.1.5-7. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3A.2.1.5-1: ΔRIB EIS Relaxation per component carrier for intra-band contiguous CA

	Aggregated Channel BW ‘BWChannel_CA’ (MHz)
	ΔRIB (dB) / CC

	BWChannel_CA ≤ 800
	0.0

	800 < BWChannel_CA ≤ 1200
	0.5


Table 7.3A.2.1.5-2: ΔRIB EIS Relaxation per component carrier for intra-band non-contiguous CA

	Cumulative Aggregated Channel BW (MHz)
	ΔRIB (dB) / CC

	≤ 800
	0.0

	[> 800 and ≤ 1400]
	[0.5]


Table 7.3A.2.1.5-3: Reference sensitivity per component carrier for power class 1

	Operating band
	REFSENS (dBm) / CC

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB

	n258
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB

	n260
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n261
	-97.5+TT+ΔRIB
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB


Table 7.3A.2.1.5-4: Reference sensitivity per component carrier for power class 2

	Operating band
	REFSENS (dBm) / CC

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n258
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB

	n260
	
	
	
	

	n261
	-94.5+TT+ΔRIB
	-91.5+TT+ΔRIB
	-88.5+TT+ΔRIB
	-85.5+TT+ΔRIB


Table 7.3A.2.1.5-5: Reference sensitivity per component carrier for power class 3

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB

	n258
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB

	n260
	-85.7+TT+ΔRIB
	-82.7+TT+ΔRIB
	-79.7+TT+ΔRIB
	-76.7+TT+ΔRIB

	n261
	-88.3+TT+ΔRIB
	-85.3+TT+ΔRIB
	-82.3+TT+ΔRIB
	-79.3+TT+ΔRIB


Table 7.3A.2.1.5-6a: Test Tolerance per component carrier (Reference sensitivity for power class 3)

	Test Metric
	f ≤ 40.8 GHz

	IFF (Quiet Zone size ≤ 30 cm)
	3.37 dB


Table 7.3A.2.1.5-7: Reference sensitivity per component carrier for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB

	n258
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB

	n260
	-95+TT+ΔRIB
	-92+TT+ΔRIB
	-89+TT+ΔRIB
	-86+TT+ΔRIB

	n261
	-97+TT+ΔRIB
	-94+TT+ΔRIB
	-91+TT+ΔRIB
	-88+TT+ΔRIB
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7.9.3
Minimum conformance requirements

The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

Table 7.9.3-1: General receiver spurious emission requirements

	Frequency range
	Measurement

bandwidth
	Maximum level
	NOTE

	30MHz ( f < 1GHz
	100 kHz
	-57 dBm
	1

	1GHz ( f ( 2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	

	NOTE 1:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.


The normative reference for this requirement is TS 38.101-2 [3] clause 7.9.
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