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1. Introduction
This paper is resubmission of [4]

In RAN4#84 Berlin a WF about mmW UE Reference sensitivity was agreed [1]. WF stated the basic formula for sensitivity and outlined options how to define reference sensitivity. In RAN4#-NR-AH#3 only agreement was the following

· Agreement: Two requirements for EIS for the peak and supplemental spherical coverage

· EIS for the peak

· EIS for spherical coverage which is determined in the next meeting.

As noted in chairman minutes. 

In this paper we present our understanding on feasible values for EIS. The spherical coverage part should follow EIRP agreement.     
2. Discussion

How to specify mmW key parameters have been discussed mostly at TX side for EIRP and for output power definition [2]. In lasted WF on this topic a list of parameters which may impact output power have been agreed. In RX WF, peak and CDF %-tiles have been mentioned with the formula below.

Sensitivity = -174dBm(kT) + 10*log(Max. RX BW) + NF – Total Ant. gain - diversity + SNR + ILs
where

Total ant. gain = element gain + beamforming gain
ILs: Implementation Losses
In table 1 below we present our understanding on feasible parameters. 
Table 1 Parameters for sensitivity definition for 100 MHz received BW
	 
	28 GHz
	39 GHz

	Max. RX BW [MHz]
	100
	100

	NF  [dB]
	10
	11.6

	Single element KTBF [dB]
	-84
	-82.4

	Number of antennas
	4
	4

	Single element gain [dB]
	2.7
	4.4

	Implementation margin [dB]
	2
	2

	Angle Independent Plastic losses  [dB]
	1
	1.6

	Diversity gain [dB]
	2.2
	2.2

	SNR min, QPSK-cell edge [dB]
	-3
	-3

	QPSK-cell edge EIS Bore sight [dBm]
	-94.9
	-94.4

	80%-tile [dBm]
	-88.3
	-86.6

	10 %-tile [dBm]
	-91.6
	-89.9


What the formula does not recognize are the plastic losses due to casing despite it has been discussed in many papers and even experimental results have been shown [3]. Plastic loss has an impact to the CDF as well since when beam is pointed to other direction than boresight, the case will cause reflections and the volume of plastic is greater towards the angle of radio wave. Simple cartoon of the situation is shown in Figure 1.
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Figure 1 Explanatory diagram of angle of arrival impact to plastic losses

 Plastic losses are a greater at higher frequency. This added losses are embedded in the CDF calculation in and Table 1 we show parameters for the boresight angle of arrival denoted as “Angle independent Plastic losses”.   

3. Conclusion
We discussed the EIS parameters and values for mmW UE in accordance to the agreed WF [1] and agreement in AH#3
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