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1 Introduction
In the last meeting the MU budgets for many Tx directional requirements were approved for up to 3 different chamber types. In all cases however the contribution for the RF measurement equipment was kept in square brackets to enable further checking time.

This contribution further presents values for the test equipment MU for the OTA Output power dynamics requirement for E-UTRA requirements (UTRA are discussed in a  separate document)
2 Discussion

2.1 OTA Output power dynamics
All of the output power dynamics requirements are differential requirements and are based on code channel or RE power

OTA Total power dynamic range - The total power dynamic range is the difference between the maximum and the minimum output power for a specified reference condition. 

For E-UTRA, the total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.

OTA RE Power control dynamic range – E-UTRA only 

As the requirement is differential many of the errors will cancel out hence the total MU is smaller. It can be seen for the conducted requirements:

	Requirement
	Unit
	Equivalent Conducted MU

	
	
	Ref: 36.141 subclause4.1.2.1

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6 GHz

	(9.2) Radiated Transmit power
	dB
	0.7
	1 dB
	1.5 dB

	(9.4) OTA Output power dynamics
	dB
	0.4


2.1.1 Test equipment

The test equipment inaccuracy for the differential power measurements is not given explicitly, however it can be assumed that whilst many errors cancel out, there are a number of things which may result in error:

· Max power accuracy is 0.28dB (i.e. 95% 1.06*1.4)  but RE measurement is 0.65dB, so when comparing a delta of max power to RE power, an error must still exist. (in this case it is approx 0.4dB)

· When comparing max output power and min output power, the rest equipment is likely in a different range (i.e. input attenuators, RX gain etc). So calibration in gain may not cancel

· When measuring min power the low power level makes the measurement more uncertain.

As the errors in the conducted measurement other than the test equipment can be expected to cancel out a test equipment MU of 0.4dB can be used.

2.1.2 OTA system

Many of the OTA system errors will also cancel out however it is worth briefly examining each error source. It should be noted that as both measurements for the differential power requirement are for wanted signals, and hence it can be expected that they have the same beam forming weights applied and hence OTA errors which could be dependent on beam shape will be common (and hence cancel out).

Applying this to the NF anechoic chamber:

	UID
	Uncertainty source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]
	comment

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	

	Stage 2: DUT measurement
	 

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	3
	Quality of quiet zone
	0
	0
	Gaussian
	1
	1
	0
	0
	Common

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	6
	Phase curvature
	0
	0
	Gaussian
	1
	 
	0
	0
	Common

	7
	Uncertainty of the RF Power Measurement Equipment
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	Use 0.4dB/1.96

	8
	Impedance mismatch in the receiving chain
	0
	0
	U-shaped
	√2
	1
	0
	0
	Common

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	Random so keep

	Stage 1: Calibration measurement
	 

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0
	0
	U-shaped
	√2
	1
	0
	0
	Common

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0
	0
	U-shaped
	√2
	1
	0
	0
	Common

	13
	Quality of quiet zone
	0
	0
	Gaussian
	1
	1
	0
	0
	Common

	14
	Polarization mismatch for reference antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	16
	Phase curvature
	0
	0
	Gaussian
	1
	1
	0
	0
	Common

	17
	Uncertainty of the network analyzer
	0
	0
	Gaussian
	1
	1
	0
	0
	Common

	18
	Influence of the reference antenna feed cable
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	19
	Reference antenna feed cable loss measurement uncertainty
	0
	0
	Gaussian
	1
	1
	0
	0
	Common

	20
	Influence of the receiving antenna feed cable
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	21
	Uncertainty of the absolute gain of the reference antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	22
	Uncertainty of the absolute gain of the receiving antenna
	0
	0
	Rectangular
	√3
	1
	0
	0
	Common

	Combined standard uncertainty (1σ) [dB]


	0.21
	0.21
	 

	
	
	
	

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.42
	0.42
	 

	
	
	
	


Examining each of the errors it seem only the random error can be justifiably kept. This makes little difference to the total error. The CATR does not include any random error in its budget so the total MU is the same as the test equipment (i.e. 0.4dB)

It is proposed a MU of 0.4dB (95%  Gaussian distribution) is maintained.
2.2 Summary

The dynamic range requirements are all differential and hence most of the uncertainties cancel out. It is still beneficial however to examine each of the OTA errors to assess it effect on the uncertainty for the dynamic range requirements.
The uncertainty budget has been carried out using the conducted MU as the conducted measurement equipment contribution. These result was a few hundredths of a dB higher but not sufficient to increase he final value hence:

Proposal 1: 1.1
OTA Output power dynamics MU is 0.4 dB for f≤4.2GHz
3 References



















































