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1. Introduction

In 3GPP RAN4 Meeting #82, [1] was approved which gives the baseline measurement methodology for UE RF tests based on a two-probe FF method. This paper aims to give an estimate of overall measurement uncertainty of the full measurement setup. 
2. Description
 Figure 1 shows a possible far field setup for a single probe based on D = 5cm, 28 GHz with a 15 dBi gain horn antenna.
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Fig.1 OTA setup for D=5cm for 28GHz

The path loss and far field distance from [2] are given in Table 1.
Table 1. FF distance and Path loss values for the different DUT dimensions for the baseline measurement methodology

	DUT Size [m]
	Freq [GHz]
	FF distance [m]
	Path Loss [dB]

	0.05
	28
	0.47
	-55

	0.15
	28
	1.5
	-74


For an EIRP of 23 dBm, the received level at the base station emulator is -30.5 dBm. As the DUT is rotated to make off-axis measurements, the power will rapidly reduce. 
This should be considered a very simple setup without use of amplifiers or remote radio heads in the chamber.
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A more capable test setup for RF/ RRM OTA test setup may be as shown in Fig. 2 in which the mmWave RRH is moved as close to the measurement antenna as possible. By using a mmWave remote radio head, the losses in the 8 m feeder cable are minimized to allow a higher receive level at the instrument of -24 dBm.
Fig.2 OTA setup for D=5cm for 28GHz with mmWave RRH 

Considering an end to end loss of 35 dB (air path loss + Horn antenna gain + cable loss), the typical overall link budget that can be supported for the test setup is shown in Table 2. 

Table 2. Typical CW signal levels at UE plane for Figure. 2
	DL power level at UE (0dBi UE antenna gain):
	-40 to -85 dBm

	Measurable UL power level (EIRP)
	28 dBm to -50 dBm


Each element of the test setup has its own measurement uncertainty. At mmWave devices tend to have poor matching which leads to higher mismatch uncertainty between components. Also, the test equipment needs to support wide bandwidth modulated signals with high PAPR which reduces the CW operating limits given in Table 2. Table 3 gives an indication potential MU elements for this typical setup.
Table 3. Measurement Uncertainty for modulated signal (PAPR=5dB)
	
	MU (95%)

	Base station Emulator output power accuracy
	± 0.8dB

	mmW RRH
	± 3dB

	Cable Mismatch 
	± 0.5dB

	Range loss uncertainty
	± 1dB

	
	

	Worst Case MU
	± 5.3dB

	RSS MU
	± 3.3dB


3. Conclusions
The paper gives provisional UL/DL power ranges and the measurement uncertainty levels that can be supported for one probe of the baseline mmWave FF OTA test setup with D = 5 cm @ 28 GHz.
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