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1 Introduction
In the last meeting methods to measure signal close to the noise floor were presented in [3] and [4]. During the online discussion a number of comments were made concerning the test equipment accuracy and contributors to the MU budget were captured.
This contribution summarizes the method and addresses the issues raised in the meeting.

2 Discussion

Noise power needs to be measured from the co-location reference antenna for the following requirements:
· Tx OFF level (E-UTRA only),
-106 dBm/MHz
· Protection of own other Rx,
-119dBm/100kHz (E-UTRA BC2), -120 dBm/100kHz (UTRA)
· Co-location with other BS, -129dBm/100kHz (E-UTRA, GSM bands),  -122dBm/100kHz (UTRA, GSM bands)
The worst case is the UTRA co-location requirement which is only 2dB above the thermal noise floor.
2.1 Measurement System

In [3] it was shown that a measurement system with a NF of approx 4dB could be constructed and that with such a system the noise rise method could be used to extract the noise of the DUT as follows:
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Figure 2: effect of small power levels and measurement noise floor on measured power level

There were a number of points raised, particularly the issue of the accuracy of RF power measurement close to the noise floor was raised by the test equipment vendors. 

Currently accuracy values are given at power levels over -70dBm, in the example give an amplified with a gain of approx 30dB was included meaning the measured noise power of a noise likely signal (i.e. -120dBm) would be input to the test equioment at approx -90dBm. This is below the stated -70dBm.
As the measurement is measuring the difference in 2 wide band power levels results seem to indicate that accuracy is not such a problem, however if the level is an issue additional gain could be added in front of the test equipment so that the power being measured is >-70dBm.

If this is done additional MU could be added to take into account variation is the gain of the additional amplifier.

2.2 MU analysis 
It was commented during the meeting that the MU budget takes no account for the variation in the co-location reference antenna, the MU budget does have a term to account for variation due to positioning misalignment but not for variation in the co-location reference antenna itself (it has been suggested in another contribution that for testing a co-location test antenna is defined which is a tolerance version of the co-location reference antenna).

Based on the comments the MU has additional terms for an additional amplifier and also the co-location test (reference) antenna variation.

2.2.1 MU budget

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the co-location reference antenna
	

	2
	Polarization mismatch between the AAS BS and the receiving antenna
	

	3
	Gain variation in LNA
	

	4
	Measurement receiver accuracy
	

	5
	Impedance mismatch in the receiving chain
	

	6
	Random uncertainty
	

	7
	Co-location test antenna variation
	

	8
	Gain variation in measurement amplifier
	

	Stage 1: Calibration measurement

	10
	Noise figure measurement accuracy
	


2.2.2  MU values

	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]

	
	
	f<3 GHz
	3<f<4.2 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the co-location reference antenna
	0.23
	0.23
	Gaussian
	1
	1
	0.23
	0.23

	2
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	3
	Gain variation in LNA
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	4
	Measurement receiver accuracy
	[0.14]
	[0.26]
	Gaussian
	1
	1
	[0.14]
	[0.26]

	5
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.1
	0.23

	6
	Random uncertainty
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	7
	Co-location test antenna variation
	FFS
	FFS
	FFS
	FFS
	1
	FFS
	FFS

	8
	Gain variation in measurement amplifier
	0.25
	0.25
	Gaussian 
	1
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	10
	Noise figure measurement accuracy
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	Combined standard uncertainty (1σ) [dB]
	FFS
	FFS

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


It should be noted that the existing MU for conducted emissions close to the noise floor is 3dB, ignoring the variation in the co-location test antenna the current budget here is only approx 1dB, so there is considerable margin for error before we approach the accuracy of the existing conducted accuracy, a co-location test antenna variation of 1.5dB (1 sigma) results in a total variation of only approx 3.1 dB.
3 Summary

The issues raised for the noise rise measurement method in the last meeting have been addressed and additional terms added to the MU budget to account for them. We believe that the noise rise methodology is a suitable method for characterising the power level of signals close to the measurement noise floor.

The MU budget presented does not include values currently for the co-location test antenna variation however it is noted that the MU is considerably less than that used for the existing conducted measurements and hence quite large co-location test antenna variation can perhaps be tolerated.
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