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<< start of change >>
[bookmark: _Toc535321062]7.2.1.4	UE Power class 3
Power class 3 is specified, assuming to be applied for Handheld UE like a smartphone.
[bookmark: _Toc535321063]7.2.1.4.1	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 7.2.1.4.3. After discussion, minimum peak EIRP was agreed as 22.4dBm for 28GHz and as 20.6dBm for 39GHz.
Table 7.2.1.4.1-1: 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 7.2.1.4.1-2 below.
Table 7.2.1.4.1-2: 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



[bookmark: _Toc535321064]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 [12].
Table 7.2.1.4.2-1: 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



[bookmark: _Toc535321065]7.2.1.4.3.	Spherical coverage requirement 
How to derive the requirement 
[bookmark: _Hlk525230351]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 7.2.1.4.3-1.
Table 7.2.1.4.3-1: Network simulation assumptions used to derive Rel-15 PC3 requirements
	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



Following the adoption of the MPR = 0 dB region in the specification, the UL resource allocation of the network simulation assumptions is updated as shown in Table 7.2.1.4.3-1b.
Table 7.2.1.4.3-1b: Updated 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)
	・15 MHz for outage evaluation
・60 MHz 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 7.2.1.4.3-2: 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 7.2.1.4.3-3: 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 7.2.1.4.3-3 below.
Table 7.2.1.4.3-4: UE spherical coverage requirement for Power class 3 
	Operating Band
	[bookmark: _Hlk522749810]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



<< end of change >>
