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1. Introduction

In the last RAN4 #85 meeting, UE power class requirements were discussed and agreed the WF[3] as below,
Work plan for RAN4 #AH18-01: 
· The handheld UE peak EIRP range is defined as follows and will be captured in TS38.101-2 in this meeting
· For 28 GHz: [21.2-25.2] dBm
· For 39 GHz: [19.4-23.7] dBm
· Companies are encouraged to provide additional analysis with the intention to finalize the UE peak EIRP requirement
Hence, in this paper, we provide our further evaluation results for power class definitions at mmWave.
2. Detail description for NR UE power class
The power class for NR UE in mmWave are discussed and encouraged to propose the detail parameters of interested companies to define reasonable UE power class in mmWave. 
Table 1: RF parameters for mmW UE power class
	Parameter
	Unit
	Proposed levels
	Comment

	Frequency range
	GHz
	24.2-29.5
	37 – 40
	

	Pout per element
	dBm
	14.0
	14.0
	

	# ant elements
	 
	 4
	4 
	

	Total conducted power per polarization
	dBm
	20.0
	20.0
	conducted Tx power

	Avg. element gain (per polarization)
	dBi
	 5.0
	 4.0
	Element gain

	Antenna roll-off loss vs frequency
	dB
	 -1
	 -1.5
	

	Realized antenna array gain
	dBi
	 10.0
	8.5 
	=  Element gain +array gain – antenna roll off loss = 5+6-1=10

	Polarization gain
	dB
	 2.5
	2.5
	

	Total implementation loss (nominal)
	dB
	 -7.25
	 -8.0
	= line loss + BF loss + integration loss w/ cover loss = 1 +0.75 + 5.5 = 7.25 

	Total implementation loss (worst-case)
	dB
	 -10.0
	-11.0
	Worst Deployment loss

	Peak EIRP (nominal)
	dBm
	 25.25
	 23.0
	=20+10+2.5-7.25

	Tolerance
	dB
	 3.75
	 3.95
	

	Peak EIRP (minimum)
	dBm
	 21.50
	 19.05
	


Based on Table 1, we proposed NR FR2 UE power class as Table 2.

Table 2: NR FR2 UE Power Class
	NR band
	Handheld Power Class Min Peak EIRP (dBm)

	n257
	[21.5]

	n258
	[21.5]

	n260
	[19.4]

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


Figure 1 show the CDF curve for the EIRP on all angels of mmW based on the worst NR UE. In Figure 1, we see the 50% EIRP is 10dBm for worst UE at mmWave. Also the 20% is about 4dBm as real measured level at chamber.
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Based on our CDF curves to cover spherical coverage, we propose to define power class for spherical coverage as shown in Table 3 considering above implementation factors to derive UE power class.
Table 3. Power class for CDF based test point at mmWave (n257)
	
	Required EIRP

	EIRP (50%)
	10 dBm


Proposal 1: For the peak EIRP level of power class at mmWave, RAN4 should consider the proposed EIRP level in Table 2. 
Proposal 2: For the spherical coverage of power class at mmWave, RAN4 should define 50% CDF test point.
Proposal 3:  The required EIRP power level for both peak and spherical coverage can define averaged value of the proposed EIRP levels from the interested companies.
3. Conclusions


In this contribution, we provide further evaluation results according to best UE and worst UE at mmWave. Based on the analysis in session 2, we share our proposals as below
Proposal 1: For the peak EIRP level of power class at mmWave, RAN4 should consider the proposed EIRP level in Table 2. 
Proposal 2: For the spherical coverage of power class at mmWave, RAN4 should define 50% CDF test point.
Proposal 3:  The required EIRP power level for both peak and spherical coverage can define averaged value of the proposed EIRP levels from the interested companies.
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