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------------------------ Unchanged part omitted ------------------------
7.2
Transmit power

7.2.1

Power Class

Power class of FR2 UEs is specified as a package of the minimum peak EIRP, maximum allowed TRP, maximum allowed EIRP and spherical coverage. 

Minimum Peak EIRP Requirement:
The peak EIRP is the maximum EIRP capability of UE to all directions and represents the beam forming capability of UE.  Unlike LTE, where each UE power class is specified as a nominal value with +/- tolerance, mmWave UE peak EIRP requirement only specifies a lower limit, i.e., no power class-dependent peak EIRP upper limit is specified. UE meets the requirement as long as it exceeds the defined limit in one direction and, since the requirement is only lower limit, no tolerance is specified.

	
	

	
	

	
	

	
	

	
	

	


Maximum TRP/EIRP Requirement:
On the other hand, an upper limit of TRP requirement is introduced in conjunction with EIRP-based power class to constrain UL co-channel interference. This encourages UE to achieve as better as possible EIRP performance by implementation improvement without causing additional co-channel interference. Some countries/regions have regulatory requirement on the maximum allowed EIRP for the mmWave UE. The requirement depends on UE types. For handheld UE that is supposed to be carried by people, a lower maximum allowed EIRP is required. But a higher EIRP is allowed for other UE types to enable higher data rates and better coverage.  To meet the regulatory requirement, the requirement for the maximum allowed EIRP is captured. The requirement varies depending on UE type and the peak EIRP shall not exceed the maximum allowed value.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Spherical Coverage Requirement

The spherical coverage requirement is defined by EIRP value at certain percentile on the CDF curve, where the percentile depends on power class (i.e., UE type). The reason to specify UE type-dependent percentile is because different UE types may have different applicable sphere area, e.g. for some UE types, a specific portion of its radiation sphere may be blocked and the spatial coverage requirement on the blocked directions should be excluded.
The CDF curve is obtained by plotting the measured EIRP on test directions with uniform surface density over the whole sphere  even if the target beam coverage area for certain UE type is less than 100% sphere.  The spherical coverage requirement assures that UE can transmit EIRP no lower than the defined EIRP limit over the required percentile.


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The power class is used to distinguish different UE types and each power class corresponds to a single UE type. Several UE types were identified and their power class were specified as summarized in Table 7.2.1-1. 
Table 7.2.1-1: Classification of UE Types
	UE Power class
	UE type

	1
	Fixed Wireless Access (FWA) UE following US FCC 55dBm EIRP power limit

	2
	Vehicle mounted UE following US FCC 43dBm EIRP power limit

	3
	Handheld UE following US FCC 43dBm EIRP power limit

	4
	High power non- handheld UE following US FCC 43dBm EIRP power limit


7.2.1.1
UE Power class 1
Power class 1 is specified, assuming to be applied for FWA UE.
7.2.1.1.1.    Minimum Peak EIRP requirement

How to derive the requirement
Proposal for FWA peak EIRP evaluation which contributes to the peak EIRP link budget is shown in Table 7.2.1.1.1-1 below. After discussion, Minimum peak EIRP is defined as 40dBm for 28GHz and as 38.0dBm for 39GHz.

Table 7.2.1.1.1-1: Proposal for FWA peak EIRP evaluation 
	Parameter
	Unit
	Freq. range 24.25-29.5 GHz
	Freq. range 37.0-40.0 GHz

	
	
	Source 1
	Source 2
	Source 3
	Source 1
	Source 2
	Source 3

	P_out per element
	dBm
	14
	14
	14
	14
	14
	14

	# of antennas in array
	
	16
	16
	16
	16
	16
	16

	Total conducted power per polarization
	dBm
	26
	26
	26
	26
	26
	24.6

	Avg. antenna element gain
	dBi
	4.5
	5
	5
	4.5
	4
	5

	Antenna roll-off loss vs frequency
	dB
	-1.0
	-2.0
	-1
	-1.5
	-2.5
	-0.7

	Realized antenna array gain
	dBi
	15.5
	14
	17
	15.0
	13.5
	17

	Polarization gain
	dB
	2.5
	2.80
	2.50
	2.8
	2.80
	2.50

	Mismatch and transmission line loss 
including load pull
	dB
	-2.1
	-3.00
	--
	-2.7
	-3.50
	--

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5
	-0.5
	--
	-0.5
	-0.5
	--

	Finite beam table
	dB
	-0.25
	-0.25
	--
	-0.25
	-0.25
	--

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	-0.25
	--
	-0.25
	-0.25
	--

	Form-factor integration losses
	dB
	-4.5
	-3.5
	--
	-5.5
	-4.5
	--

	Total implementation loss (worst-case)
	dB
	-7.6
	-7.5
	-5.00
	-9.2
	-9.00
	-7.00

	Peak EIRP (Minimum)
	dBm
	36.4
	35.3
	39.5
	34.6
	33.3
	36.4


Conclusion
The minimum Peak EIRP values is specified in Table 7.2.1.1.1-2.
Table 7.2.1.1.1-2: 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


7.2.1.1.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.1.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.1.2-1: 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


7.2.1.1.3.     Spherical coverage requirement 
How to derive the requirement

Fixed Wireless Access UE is installed on outside wall of building by professional, who can guarantee the direction difference between ideal boresight beam direction and LOS direction from FWA UE to gNB be well controlled within the angle of half beam width. Therefor the target beam coverage of power class 1 was allowed limited area of sphere.
Specifically, based on knowledge of FR2 CPE device deployment, it is expected that the beam coverage area should be +/-50 degree, i.e., the top sphere area with [image: image2.png]


in elevation direction provided that the boresight direction is along with z-coordinate. 
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Fig.7.2.1.1.3-1 Beam coverage area, i.e., top sphere area with θ≤50°in elevation direction 
With the simple math for sphere area, the beam coverage area is 17.8% of total surface area of sphere i.e., [image: image5.png]=178%



. To reserve certain margin for the outer range of beam coverage area, it was derived to use 85%-tile requirement for EIRP CDF of FWA’s spherical coverage performance.
The minimum allowed min Peak EIRP at 85%-tile CDF is derived from the simulation which evaluate   an achievable Spherical Coverage Performance. Based on the 4x4 array panel by which one direction is covered, the following beamforming pattern can be simulated, where beams with 39 directions are utilized for the beam coverage area with θ≤50°in elevation direction. Two observation angles are shown in below figures. 
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Fig.7.2.1.1.3-2 Beam coverage area, i.e., top sphere area with θ≤50°in elevation direction 
It can be observed that the antenna gain achieved by beams in the outermost beam layer can be at least 3dB less than the center boresight direction, while the boundary areas between individual beams can be further degraded with the amount as much as around 6-7 dB. 

CDF plot of achievable antenna gain based on ideal simulation environment is provided in the following figure, in which around 4dB degradation from peak direction can be observed at 85%-tile CDF point, i.e., 13.18dB at 85%-tile from 17dB in peak direction. In other words, the beam scanning loss without radome into account could be 4dB. 
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Fig. 7.2.1.1.3-3 CDF of ideal antenna gain for 4x4 panel at 28GHz,
                      5.5mm element-spacing in both x- & y-directions 
Furthermore, additional radome loss should also be considered, which arises when beam is steered away from boresight direction considering radome material can be beam-direction dependent and this loss has not been reflected in above simulation for ideal propagation environment. Based on our understanding and experience, at least 2.5dB should be reserved for this additional radome loss. Finally, additional 1.5dB should be reserved for implementation margin, to account for mmWave radiation distortion, practical design options for directional beam book design, and inaccuracy of pre-coder implementation etc. 

As a summary, it was proposed to have 8.0dB at 85%-tile from peak EIRP value, with the breakdown of 8.0 dB as below:

        . Scan Loss w/o Radome: ~4 dB

        . Additional Radome Loss: 2.5 dB

        . Implementation Margin: ~1.5 dB
Conclusion
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 7.2.1.1.3-1 below.
Table 7.2.1.1.3-1: UE spherical coverage requirement for Power class 1 

	Operating Band
	Min EIRP at 85%-tile CDF [dBm]

	n257
	32.0

	n258
	32.0

	n260
	32.0

	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 only applicable for UE which supports single band in FR2


7.2.1.2
UE Power class 2 
Power class 2 is specified, assuming to be applied for only Vehicle mounted UE, which is installed on a motor vehicle like a car.
7.2.1.2.1.    Minimum Peak EIRP requirement 
How to derive the requirement 

Several companies proposed the minimum allowed Peak EIRP for Power class 2 as shown in following Table 7.2.1.2.1-1. After discussion, minimum peak EIRP for power class 2 was defined as 29 dBm at band n257, n258, n261.
Table 7.2.1.2.1-1: survey of reported UE Minimum Peak EIRP for Power class 2 

	Parameter
	Unit
	Source 1
	Source 2
	Source 3

	Pout per element
	dBm
	12
	13
	16

	# of antennas in array
	
	8
	8
	8

	Total conducted power per polarization
	dBm
	21
	22
	25

	Avg. antenna element gain
	dBi
	4.5
	4
	5

	Antenna roll-off loss vs frequency
	dB
	-1.0
	-2.0
	-1

	Realized antenna array gain
	dBi
	12.5
	11
	14

	Polarization gain
	dB
	2.5
	--
	--

	Mismatch and transmission line loss including load pull
	dB
	-2.5
	--
	--

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5
	--
	--

	Finite beam table
	dB
	-0.25
	--
	--

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	-1
	--

	Form-factor integration losses
	dB
	-4.5
	-1.5
	--

	Total implementation loss (worst-case)
	dB
	-8.0
	-4
	-5

	Peak EIRP (Minimum)
	dBm
	28
	29
	29.5


Conclusion 
The minimum Peak EIRP values is found in Table 7.2.1.2.1-2 below.
Table 7.2.1.2.1-2: UE Minimum Peak EIRP for Power class 2 

	Operating Band
	 Min Peak EIRP (dBm)

	n257
	29.0

	n258
	29.0

	n261
	29.0

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


7.2.1.2.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.2.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.2.2-1: 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


7.2.1.2.3.     Spherical coverage requirement 
How to derive the requirement 
Vehicle Mounted UE is attached on a body or a rooftop of a motor vehicle. Therefor the target beam coverage is limited half sphere because the body of vehicle blocks off radiation from vehicle mounted UE at the body side of the contact face. The spherical coverage requirement is originally agreed as 20%-tile on half spherical coverage. However, the definition of spherical coverage is full sphere so that spherical coverage of power class 2 is redefined at 60%-tile on full spherical coverage. This does not mean to relax the requirement. Practically EIRP at blocked side of vehicle should be sufficiently small and original requirement of half spherical coverage should be satisfied.

The value at CDF percentile of 20% (for half spherical) coverage was obtain to evaluate CDF of antenna gain for 28GHz based on the half sphere as show in Figure 7.2.1.2.3-1.
[image: image9.emf]-2 0 2 4 6 8 10 12 14

Antenna Gain[dB]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

CDF of NR FR2 UE Type #2 for 28GHz


Figure 7.2.1.2.3-1: Antenna gain for Power class 2 UE 
Based on the above CDF curves, it was proposed to define the required EIRP corresponding to 20% CDF percentile of the half spherical coverage considering some implementation margin, it was defined as 11dB at 20%-tile from peak EIRP value for half spherical coverage, i.e. 18dBm.
Conclusion
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 7.2.1.2.3-1 below.

Table 7.2.1.2.3-1: UE spherical coverage requirement 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 only applicable for UE which supports single band in FR2


7.2.1.3
UE Power class 3 
Power class 3 is specified, assuming to be applied for Handheld UE like a smartphone.
7.2.1.3.1
Minimum Peak EIRP requirement

How to derive the requirement 
Several companies have provided minimum peak EIRP numbers based on feasible implementation assumptions. A summary of the reported minimum peak EIRP values is found in Table 7.2.1.2.3. After discussion, minimum peak EIRP was agreed as 22.4dBm for 28GHz and as 20.6dBm for 39GHz.
Table 7.2.1.3.1-1: Survey of reported minimum peak EIRP for Power class 
	Parameter
	Unit
	Source 1
	Source 2
	Source 3
	Source 4
	Source 5
	Source 6
	Source 7

	Frequency range
	GHz
	24.2-29.5
	37-40
	24.2-29.5
	37-40
	24.2-29.5
	37-40
	24.2-29.5
	37 - 40
	24.2-29.5
	37 – 40
	24.2-29.5
	37 – 40
	24.2-29.5
	37-40

	# ant elements
	 
	4
	4
	 4
	4 
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Avg. element gain
(per polarization)
	dBi
	4.00
	4.00
	 5.00
	 4.0
	4.50
	4.50
	4.0
	4.50
	4.50
	4.50
	2.50
	1.50
	4.00
	4.00

	Antenna roll-off
loss vs frequency
	dB
	-2.00
	-2.50
	 -1.00
	 -1.50
	-3.00
	-1.50
	-1.00
	-1.00
	-1.00
	-1.50
	-0.50
	-0.50
	-1.00
	-1.50

	Realized antenna
array gain
	dBi
	8.00
	7.50
	 10.00
	8.5 0
	7.50
	9.00
	9.00
	9.50
	9.50
	9.00
	8.00
	7.00
	9.00
	8.50

	Polarization gain
	dB
	2.80
	2.80
	 2.50
	2.50
	2.50
	2.50
	2.00
	2.00
	2.50
	2.80
	2.80
	2.80
	2.80
	2.80

	Total implementation
loss (nominal)
	dB
	-6.75
	-7.95
	 -7.25
	 -8.50
	-5.10
	-6.10
	-4.85
	-5.85
	-6.75
	-7.75
	-4.25
	-4.25
	-7.95
	-9.15

	Total implementation
loss (worst-case)
	dB
	-9.60
	-10.90
	 -10.00
	-11.45
	-7.45
	-8.55
	-8.70
	-8.80
	-9.60
	-10.20
	-6.10
	-6.70
	-10.80
	-12.10

	P1d per PA (nominal)
	dBm
	14.00
	14.00
	 14.00
	14.00 
	14.00
	12.50
	14.00
	12.00
	14.00
	12.50
	14.00
	14.00
	14.00
	14.00

	P1d per PA (minimum)
	dBm
	14.00
	14.00
	 14.00
	14.00
	14.00
	12.50
	14.00
	12.00
	14.00
	12.50
	14.00
	14.00
	14.00
	14.00

	Peak EIRP (nominal)
	dBm
	24.05
	22.35
	 25.25
	 22.5
	24.90
	23.90
	26.15
	23.65
	25.25
	24.05
	26.55
	25.55
	23.85
	22.15

	Tolerance
	dB
	3.85
	3.95
	 3.75
	 3.95
	3.85
	3.45
	3.85
	3.95
	2.85
	3.45
	2.85
	3.45
	3.85
	3.95

	Peak EIRP (minimum)
	dBm
	20.20
	18.40
	 21.50
	 18.55
	21.05
	20.45
	22.30
	19.70
	22.40
	20.60
	23.70
	22.10
	20.00
	18.20

	NOTE 1: We encourage companies to provide implementation losses and P1d numbers for nominal and worst cases to facilitate the analysis of nominal and minimum definitions of max EIRP; the current RAN4 agreement is to define power class as the minimum of the max EIRP without tolerance


Conclusion
The minimum Peak EIRP values are found in Table 7.2.1.3.1-2 below.
Table 7.2.1.3.1-2: 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


7.2.1.3.2.      Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.3.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.3.2-1: 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


7.2.1.3.3.
Spherical coverage requirement 
How to derive the requirement 

Due to study the sensitivity of the network performance to the EIRP percentile, outage performance and throughput performance were evaluated through system simulation. Network simulation assumptions are found in Table 7.2.1.3.3-1.
Table 7.2.1.3.3-1: Network simulation assumptions
	Scenario (in TR38.803)
	Indoor hotspots
	Dense Urban
	Urban Macro

	UE Elevation distribution
	Uniform from 0 to 180 degree.

	Indoor ratio
	100%
	0%(baseline), 20%, 100%

	Resource Allocation (UL)
	・20MHz for outage evaluation

・200MHz for mean throughout evaluation

	Blockage Modeling
	No body blockage and hand grip modelling

	Target UL SNR
	22dB

	Antenna pattern Modeling
	Option1: Based on mathematical modelling

Option2: Based on measured simulated pattern


To understand the sensitivity of the network performance to the 50%-tile value, the EIRP was degraded by several dB for all UEs whose EIRP percentile is lower than 50%. In another sets of simulations, the EIRP was reduced as same for all UEs whose EIRP percentile is lower than 20%. By comparing the outage and throughput loss performances, it was observed that the network performance was less sensitive to the variations of EIRP at 20%-tile and slightly decreased at 50%-tile case. Therefor several companies suggested that defining the spherical coverage requirement at 20%-tile value for Power class 3 is impractical but should be specified at not smaller than 50%-tile value. On the other hand, due to lack of sufficient measurement experience, there was the opinion not to be specified below 50%-tile.  After discussion, percentile of spherical coverage for Power class 3 was agreed as 50%-tile.
Based on above evaluation, several companies proposed 50%-tile value. But there was a variety of assumptions for the reported data and some was based of simulations, while a few were based on measurements. To help analyze the data, two tables are provided below summarizing the 50%-tile values for 1 panel and 2 panels. After discussion, spherical coverage in one power class is one specification. Finally, minimum EIRP at 50%-tile CDF is defined as 11.5dBm for 28GHz and as 8dBm for 39Hz. 
Table 7.2.1.3.3-2: Summary of 50%-tile values – 1 panel 
	Source
	Data type
	28GHz
	39GHz           

	
	
	Drop
	EIRP
	Drop
	EIRP

	Source 1
	Simulated
	-14.50
	8.00
	-18.0
	2.5

	Source 2
	Measured
	-14.00
	8.40
	-15.4
	5.2

	Source 3
	Simulated
	-11.60
	10.8
	-13.6
	7.0

	Source 4
	Measured
	-13.10
	9.30
	-
	-

	Source 5
	Simulated
	-11.70
	10.7
	-
	-

	Average
	
	-12.98
	9.44
	[-18 to

-13.6]
	[2.5-7.0]


Table 7.2.1.3.3-3: Summary of 50%-tile values – 2 panel 
	Source
	Data type
	28GHz
	39GHz           

	
	
	Drop
	EIRP
	Drop
	EIRP

	Source 1
	Simulated
	-13.0
	9.5
	-16.5
	4.0

	Source 2
	Simulated
	-8.00
	14.4
	-10.0
	10.6

	Source 3
	Measured
	-11.6
	10.8
	-11.6
	9.0

	Source 4
	Measured
	-9.10
	13.3
	-9.20
	11.4

	Source 5
	Simulated
	-10
	12.4
	-12.2
	8.4

	Source 6
	Simulated
	-7.40
	15.0
	[-8.90]
	[11.7]

	Source 7
	Simulated
	-10.3
	12.1
	-
	-

	Source 8
	Simulated
	-12.2
	10.2
	-
	-

	Source 9
	Simulated
	-9.0
	13.4
	
	

	Average
	
	-10.1
	12.3
	[-11.4]
	[9.2]


Conclusion
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 7.2.1.3.3-3 below.
Table 7.2.1.3.3-4: UE spherical coverage requirement for Power class 3 

	Operating Band
	Min EIRP at 50%-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: The requirements in this table are only applicable for UE which supports single band in FR2


7.2.1.4
UE Power class 4 
Power class 4 is specified, assuming to be applied for High power non-handheld UE 
7.2.1.4.1.    Minimum Peak EIRP requirement 
How to derive the requirement 
Proposal for Power class 4 peak EIRP evaluation which contributes to the peak EIRP link budget is shown in Table 7.2.1.4.1-1 below. 
Table 7.2.1.4.1-1:  Power class 4 EIRP budgets for 24-30GHz frequency bands 

	Parameter
	Unit
	Case 1
	Case 2

	
	
	08 patches
	16 patches
	32 patches
	64 patches
	08 patches
	16 patches
	32 patches
	64 patches

	Pout per element
	dBm
	16
	10
	4
	-1.5
	19
	13
	7
	1

	# of antennas in array
	
	8
	16
	32
	64
	8
	16
	32
	64

	Total conducted power per polarization
	dBm
	25
	22
	19
	16.5
	28
	25
	22
	19

	Avg. antenna element gain
	dBi
	4
	4
	4
	4
	4
	4
	4
	4

	Antenna roll-off loss vs frequency
	dB
	-1.5
	-1.5
	-1.5
	-1.5
	-1.5
	-1.5
	-1.5
	-1.5

	Realized antenna array gain
	dBi
	11.5
	14.5
	17.5
	20.5
	11.5
	14.5
	17.5
	20.5

	Polarization gain
	dB
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8

	Total implementation loss
	dB
	-4
	-4
	-4
	-4
	-7
	-7
	-7
	-7

	Peak EIRP (Minimum)
	dBm
	35.3
	35.3
	35.3
	35.8
	35.3
	35.3
	35.3
	35.3


After discussion, Minimum peak EIRP is defined as 34dBm for 28GHz and as 31.0dBm for 39GHz.
Conclusion
The minimum Peak EIRP values is found in Table 7.2.1.4.1-3 below.
Table 7.2.1.4.1-2: UE Minimum Peak EIRP for Power class 4 

	Operating Band
	 Min Peak EIRP (dBm)

	n257
	34.0

	n258
	34.0

	n260
	31.0

	n261
	34.0

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


7.2.1.4.2.    Maximum TRP/EIRP requirement 
The maximum output power values for TRP and EIRP are found in Table 7.2.1.4.2-1 below. The maximum allowed EIRP is derived from regulatory requirements [3].
Table 7.2.1.4.2-1: 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


7.2.1.4.3.     Spherical coverage requirement 
How to derive the requirement 

The spherical coverage requirement is originally agreed as 20%-tile on half spherical coverage. The value at CDF percentile of 20% coverage was obtain to evaluate CDF of antenna gain for 28GHz as show in Figure 7.2.1.4.3-1.
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Figure 7.2.1.4.3-1: Simulated CDF of EIRP at 28GHz 
Based on the above CDF curves, it was proposed to define the required EIRP corresponding to 20% CDF percentile considering some implementation margin, it was defined as 9dB at 20%-tile from peak EIRP value. Similar approach has been undertaken for 39GHz band.
Conclusion
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 7.2.1.4.3-1 below.
Table 7.2.1.4.3-2: UE spherical coverage requirement 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 only applicable for UE which supports single band in FR2
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