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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution introduces test equipment measurement uncertainties for the NR UE RF baseline system based MU assumptions outlined in [1]. 
Discussion
The side conditions for the initial MU assessment of the NU UE RF baseline system have been outlined in [2]. 
· The group will study the MUs as part of this SI at the highest frequency of the agreed range 2 frequency range, i.e., 43.5GHz (assumed to be the worst cases)
· It is agreed to consider only traditional max output power [TRP/EIRP] and REFSENS [TRS/EIS] OTA MUs as part of this SI. 
· The MU assumptions of this SI are based on a smartphone DUT [RAN4 #82bis R4-1704396] with max quiet zone size of 15cm in diameter
Based on these conditions, TE vendors discussed and agreed suitable system setups for in-band test cases excluding carrier aggregation in two separate conference calls. The system setup is introduced in [1]. Two assumptions for D, i.e., 5cm and 15cm, used in the Fraunhofer far-field distance equation, 2D2/, were agreed to be considered for the assessment of the MU. Based on these assumptions, the test equipment MUs for state-of-the-art VNAs, spectrum analysers, and power meters can be determined from equipment data sheets. An overview of uncertainties for such equipment is shown in the attached Excel sheet.
An initial review of TE measurement uncertainties was provided in [3]. 
VNA MU
The VNA is the most appropriate test equipment for the calibration stage, split into the conducted and the radiated stage. As the radiated stage has the higher system losses, only the MUs from that stage are considered here. Table 1 lists the system losses from [1] for the respective assumptions of D and the measurement uncertainties of high-end VNAs. The increase in system loss between 5cm and 15cm is largely related to the cable losses inside the anechoic chamber, i.e., the increase of cable lengths between the chamber interface and the measurement antenna as well as the chamber interface and the reference AUT is resulting in higher cable losses.  
[bookmark: _Ref498650089]Table 1: VNA Measurement Uncertainties
	Assumption for D
	System Loss, i.e., |transmission magnitude| [1]
	MU of high-end VNAs 

	5cm
	25dB
	0.2dB (expanded)

	15cm
	115dB
	>10dB (expanded)


Spectrum Analyser (SA) MU for EIRP
The spectrum analyser has traditionally been the most appropriate test equipment for EIRP measurements due to its lower MU at very small power levels. Table 1 lists the system losses from [1] for the respective assumptions of D and the measurement uncertainties of high-end VNAs. At mm-wave frequencies and the levels investigated, the power meter might be more suitable.
[bookmark: _Ref498686000]Table 2: Spectrum Analyser Measurement Uncertainties
	Assumption for D
	Receiver Power (with UE antenna gain of 0dBi [1])
	MU of high-end SAs 

	5cm
	-15dBm
	2dB (expanded)

	15cm
	-65dBm
	>2dB (expanded)


Power Meter (PM) MU for EIRP
At lower receiver power levels and mm-wave frequencies, the power meter is indeed the better choice due to its lower MU compared to the spectrum analysers, while at low power levels, the MUs are similar. 
[bookmark: _Ref498686002]Table 3: Power Meter Measurement Uncertainties
	Assumption for D
	Receiver Power (with UE antenna gain of 0dBi [1])
	MU of high-end PMs 

	5cm
	-15dBm
	0.6dB (expanded)

	15cm
	-65dBm
	2.5dB (expanded)




Summary
Proposal: take the MU values for VNAs (Table 1), spectrum analysers (Table 2), and power meters (Table 3) into account when assessing the MU of baseline test systems
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