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· Minimum output power requirement for FWA UE power class is added. 

Section 7.3
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>>>>>Start of Change 1<<<<<

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

AoA
Angle of Arrival
CA
Carrier aggregation

CC
Component carrier
FWA
Fixed Wireless Access
RIB
Radiated Interface Boundary

TRP
Total Radiated Power
UE
User Equipment
>>>>>End of Change 1<<<<<
>>>>>Start of Change 2<<<<<

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains.

6.2
Transmitter power

6.2.1
UE maximum output power

The following UE Power Classes 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 values listed on the table below are for handheld UE and FWA UE, defined as minimum peak EIRP.


	
	

	
	

	
	

	
	

	
	

	


Table 6.2.1-1: NR FR2 UE Power Class

	NR band
	Handheld Power Class Min Peak EIRP (dBm)
	FWA Power Class Min Peak EIRP (dBm)

	n257
	[21.2-25.2]
	36.4 dBm

	n258
	[21.2.25.2]
	36.4 dBm

	n260
	[19.4-23.7]
	34.6 dBm

	n261
	[21.2-25.2]
	36.4 dBm

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


The maximum output power values for TRP and EIRP are found on the table below. The max allowed EIRP is derived from regulatory requirements [8].

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	


Table 6.2.1-2: NR FR2 UE Maximum Output Power Limits
	
	Maximum Output Power TRP Limit (dBm)
	Maximum Output Power EIRP Limit (dBm)

	NR band
	Handheld Power Class
	FWA Power Class
	Handheld Power Class
	FWA Power Class

	n257
	TBD
	35
	43
	55

	n258
	TBD
	35
	43
	55

	n260
	TBD
	35
	43
	55

	n261
	23
	35
	43
	55


The spherical coverage requirement is defined by EIRP value at certain percentile (X%) on the EIRP CDF curve obtained by plotting the measured EIRP on test directions with uniform surface density over the sphere applicable to the UE. The spherical coverage requirement assures that UE shall transmit EIRP no lower than the defined limit over (100-X) percentile of its applicable sphere area. The spherical coverage requirement has only lower limit, i.e., UE meets the requirement as long as it exceeds the defined limit. Since the requirement is only lower limit, no tolerance is specified.
Table 6.2.1-3: NR FR2 UE Spherical Coverage

	
	UE Spherical Coverage requirement 
EIRP value at X% (dBm)

	NR band
	Handheld Power Class
	FWA Power Class

	n257
	TBD
	28.4dBm (X=85)

	n258
	TBD
	28.4dBm (X=85)

	n260
	TBD
	26.6dBm (X=85)

	n261
	TBD
	28.4dBm (X=85)


6.2.2
UE maximum output power for modulation / channel bandwidth

Detailed content of the subclause is TBD.

6.2.3
UE maximum output power with additional requirements

Detailed content of the subclause is TBD.

6.2.4
Configured transmitted power

Detailed content of the subclause is TBD.

6.3
Output power dynamics

6.3.1
Minimum output power

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.

The minimum output power is the EIRP [measurement details TBD]. The minimum output power shall not exceed the values specified in Table 6.3.1-1 for each operating band supported. The minimum power is verified in beam locked mode on the beam peak direction.


	
	

	

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 6.3.1-1: Minimum output power

	Operating band
	Channel bandwidth

(MHz)
	Handheld Power Class Minimum output power

(dBm)
	FWA Power Class Minimum output power

(dBm)
	Measurement bandwidth

(TBD)

	n257, n258, n260, n261
	50
	-13
	1
	

	
	100
	-13
	1
	

	
	200
	-13
	1
	

	
	400
	-13
	1
	


>>>>>End of Change 2<<<<<
>>>>>Start of Change 3<<<<<

7.3
Reference sensitivity 

7.3.1
General

7.3.2
Reference sensitivity power level

The reference sensitivity power level REFSENS is the EIS level (total component) at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in [Annex A] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3-1.

Table 7.3.2-1: Reference sensitivity for handheld Power Class
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-92.1 to -85.4 ]
	[-89.1 to -82.4 ]
	
	[-83.1 to -76.4 ]

	n258
	[-92.1 to -85.4 ]
	[-89.1 to -82.4 ]
	
	[-83.1 to -76.4 ]

	n260
	[-91.8 to -82.6 ]
	[-88.8 to -79.6 ]
	
	[-82.8 to -73.6 ]

	n261
	[-92.1 to -85.4 ]
	[-89.1 to -82.4 ]
	
	[-83.1 to -76.4 ]


Table 7.3.2-2: Reference sensitivity for FWA Power Class

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-95.91
	-92.91
	-89.91
	-86.91

	n258
	-95.91
	-92.91
	-89.91
	-86.91

	n260
	-92.81
	-89.81
	-86.81
	-83.81

	n261
	-95.91
	-92.91
	-89.91
	-86.91


>>>>>End of Change 3<<<<<
>>>>> Start of Change 4<<<<<
7.4
Maximum input level

The maximum input level is defined as the maximum mean power received at the UE RIB, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in the direction where peak gain is achieved.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X, (with one sided dynamic OCNG Pattern as described in Annex XXX) with parameters specified in Table XXXX.

Table 7.4-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	Power in Transmission Bandwidth Configuration for handheld power class
	dBm
	-25 (NOTE 2)

	Power in Transmission Bandwidth Configuration for FWA power class
	dBm
	FFS (NOTE 2)

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.X-X with PCMAX_L as defined in subclause X.X.X.

NOTE 2:
Reference measurement channel is specified in Annex A.X.X: [QPSK, R=X/X] variant with one sided dynamic OCNG Pattern as described in Annex XXXX.


>>>>>End of Change 4<<<<<
>>>>> Start of Change 5<<<<<
7.5
Adjacent channel selectivity

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

The UE shall fulfil the minimum requirement specified in Table 7.5-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5-2 and Table 7.5-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X, A.X.X and A.X.X (with QPSK, R=X/X and one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.X.X.X). For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.
Table 7.5-1: Adjacent channel selectivity

	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258, n261
	dB
	23
	23
	23
	23

	ACS for band n260
	dB
	22
	22
	22
	22


Table 7.5-2: Test parameters for adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 3
	100

/

-100

NOTE 3
	200

/

-200

NOTE 3
	400

/

-400

NOTE 3

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.3.1.

NOTE 2:
The REFSENS power level is specified in Table 7.3.2-1 and Table 7.3.2-2, which are applicable to different UE power classes respectively.
NOTE 3:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image2.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


Table 7.5-3: Test parameters for adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 2
	 100

/

-100

NOTE 2
	200

/

-200

NOTE 2
	400

/

-400

NOTE 2

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex X.X with one sided dynamic OCNG Pattern TDD as described in Annex A.X.X.X and set-up according to Annex C.X.X.

NOTE 2:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image4.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


>>>>>End of Change 5<<<<<
>>>>> Start of Change 6<<<<<
7.6
Blocking characteristics

7.6.1
General

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

7.6.2
In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.X.X.X) with parameters specified in Tables 7.6.1-1. 

Table 7.6.2-1: In band blocking requirements

	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB



	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS +  35.5 dB
	REFSENS +  35.5 dB
	REFSENS +  35.5 dB

	PInterferer
for bands n260
	dBm
	REFSENS +  34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB

	FIoffset
	MHz
	100 / -100

NOTE 5
	200 / -200

NOTE 5
	400 / -400

NOTE 5
	800 / -800

NOTE 5

	FInterferer
	MHz
	FDL_low + 25

to 
FDL_high - 25


	FDL_low + 50

to 
FDL_high - 50


	FDL_low + 100

to 
FDL_high - 100


	FDL_low + 200

to 
FDL_high - 200



	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.

NOTE2:
The REFSENS power level is specified in Table 7.3.2-1 and Table 7.3.2-2, which are applicable to different UE power classes respectively.

NOTE 3:
The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X

NOTE 4:
FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.

NOTE 5:
The absolute value of the interferer offset FIoffset shall be further adjusted to [image: image6.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.

NOTE 6: 
FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.


7.6.3
Out-of-band blocking

Detailed content of the subclause is TBD.
>>>>>End of Change 6<<<<<
