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1. Introduction

In the last RAN4 #86BIS meeting, RAN4 agreed the UE minimum peak EIRP level and CDF test points at FR2 as below 
Agreement: 
· For Rel-15 

· For 28GHz

· Min peak EIRP is 22.4 dBm

· 50%-tile requirement for EIRP CDF is FFS

· For 39GHz 

· Min peak EIRP is 20.6 dBm

· 50%-tile requirement for EIRP CDF is FFS

Note: for 50%-tile, the values are FFS.

Hence, in this paper, we provide the measured EIRP levels of proto type NR UE for CDF based spherical coverage definitions at mmWave.
2. Measurement EIRP levels according to antenna type
Based on Proto type NR UE for mmWave (n257), we measured the EIPR level based on two antenna type as shown in Figure 1.
1) Power of each Beam ID for Dipole antenna 

2) power of each Beam ID for Patch antenna

3) Combined Beam power for both Dipole and Patch antenna
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Figure 1 # of Beam of Dipole antenna and patch antenna of NR UE
In Figure 1, the number of beam is composed with 6 beam IDs or 5 beam for dipole or patch antenna type, respectively. 
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Figure 2 The NR UE coordinate system in chamber
Figure 2 show the NR UE test coordination grid with (theta, phi) in Anechoic Chamber for mmWave. The test density was compensated with equal density.
Based on above test information, we measured the EIRP power level per antenna according to two antenna types and derived combined CDF EIRP curve as below Figure 3 without back cover.
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Figure 3 Measured EIRP CDF curve using both Dipole and Patch antennas
In Figure 3, the orange colour with dot line is the merged EIRP levels to find maximum level of total 11 beams which is shown the required offset between peak EIRP level and the EIRP level of 50%-tile is 13.9 dB.
In CDF simulation, the proposed offset level is 12.5 dB between peak EIRP and the EIRP level (21.5dBm) of 50%-tile of EIRP level (9dBm) in CDF curve as shown in Figure 4. 

However, the measured EIRP results in Figure 3 is not aligned the EIRP simulation results in Figure 4. In those figure, we can see the measured EIRP level is relaxed than 1.4dB compare to simulated EIRP levels in CDF curve.
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Figure 5 CDF of peak EIRP simulation results for NR UE
We summarize the difference of required power level at 50%-tile according to simulation and measurement basis in Table 1.
Table 1. The power difference between measurement and simulation results
	
	Simulation basis 

(Figure 4)
	Measurement basis (Figure 3)

	Peak EIRP
	22.4 dBm
	22.4dBm

	Spherical EIRP (50%)
	22.4 -12.5 =9.9dBm
	22.4 -13.9 = 8.5 dBm


Based on the analysis, we propose the spherical test EIRP level should be consider 1.5 dB power offset between measurements vs. simulations point from peak EIRP for spherical coverage requirements as shown in Table 2.
Table 2. Spherical EIRP requirements 
	
	Required EIRP
(at n257/n258)
	Required EIRP
(at n260)

	Peak EIRP
	22.4 dBm
	20.6dBm

	Spherical EIRP (50%)
	22.4-12.5-1.5 =8.4 dBm
	20.6-13.9-1.5 = 5.2 dBm


Proposal 1: For the spherical coverage of power class at mmWave, RAN4 should specified the 50%-tile spherical coverage as shown in Table 1 with considering 1.5dB measurement vs. simulation power offset.
3. Conclusions


In this contribution, we provided the EIRP measurement results of proto type NR UE at n257. Based on the analysis in session 2, we share our proposals as below
Proposal 1: For the spherical coverage of power class at mmWave, RAN4 should specified the 50%-tile spherical coverage as shown in Table 1 with considering 1.5dB measurement vs. simulation power offset.
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