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1 Introduction
Out of band blocking test descriptions are almost complete and to finish the eAAS WI on time the MU and TT values must be decided this meeting.
This paper proposed the MU budget for oob blocking.

2 Discussion

The out of band blocking conducted MU are as follows:

	Requirement
	Unit
	Conducted MU

	
	
	Ref: 36.141 subclause 4.1.2.2
38.141-1 subclause 4.1.2.3

	Name
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	
	AAS
	AAS
	E-UTRA

	Blocking (OOB) 
	 
	 

	1MHz < finterferer ≤ 3 GHz
	dB
	1.3
	1.5
	1.9

	3.0GHz < finterferer ≤ 4.2 GHz
	dB
	1.5
	1.7
	2

	4.2GHz < finterferer ≤ 12.75 GHz
	dB
	3.2
	3.3
	3.5


The conducted out of band blocking MU is calculated in the same way as the in-band receiver interference requirements

Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer Broadband noise effect is systematic, and is added arithmetically.

Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + Broadband noise effect.

Out of band blocking, using CW interferer:

Wanted signal level:

± 0.7 dB up to 3 GHz

± 1.0 dB up to 4.2 GHz

Interferer signal level:

± 1.0 dB up to 3 GHz

± 3.0 dB up to 12.75 GHz

Impact of interferer Broadband noise 0.1 dB
A similar methodology can therefore be used to calculate the OTA MU. I.e. from [1]
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In this case the pathe between the test chamber anetna and the AAS BS for the wanted signal and the interferer are different 

[image: image2.png]Testantenna <
polarisation can Testantenna L;ff;;:;g';m
be adjusted \ (inband) N
I
| AAS BS
i
Signal Generator forthe |
wanted signal %)
Signal Generator forthe -+ 0 ©
interferingsignal '
i
Testantenna |
(outofband) ;
|

AAS declared coordinate reference
pointand orientation

ANANNNNNANNNNA

Test system enclosure




hence the method for calculating the MU must be modified:
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Looking at each of these:

2.1 MU wanted signal

This is quite straight forward as is the same as the in-band interference requirements:
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3<f≤4.2GHz
2.2 Interfering signal

2.2.1 Out of band chamber MU

The interfering signal is transmitted from a separate antenna and covers a much wider frequency range.

The uncertainty contributor investigated for the out of band spurious emissions [2] can be used to estimate the MU for the OYA chamber out of band. These are summarized below:

Test antenna gain

MU is 0.45dBm/MHz, the error can be considered rectangular and evenly distributed.

Reference antenna gain

MU is 0.9dBm/MHz, the error can be considered rectangular and evenly distributed.
Free Space Path Loss

Error due to variation in path loss <0.1dB

Chamber quite zone

MU is 0.4dB 

Alignment an pointing errors

Same as in-band MU 

Mismatch

Mismatch uncertainty = 0.2dB,
30MHz<f≤4GHz,
0.45dB,
6GHz<f≤19GHz,


Other uncertainties

Other uncertainties such as polarization uncertainty, cable uncertainty etc are small and unlikely to be effected greatly by frequency so the same values are used.

The MU budget for the chamber out of band is hence

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

	
	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤12.75GHz
	
	
	
	30MHz<f≤4 GHz
	4GHz<f ≤19GHz
	4.2GHz<f ≤12.75GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the test antenna
	0.3
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17
	0.17

	3
	Quality of quiet zone
	0.4
	0.4
	0.4
	Gaussian
	1
	1
	0.4
	0.4
	0.4

	4
	Polarization mismatch between the AAS BS and the test antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

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

	6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	8
	Impedance mismatch in the test chain
	0.2
	0.2
	0.45
	U-shaped
	√2
	1
	0.14
	0.14
	0.32

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

	 
	Measurement antenna frequency variation
	0.45
	0.45
	0.45
	Rectangular
	√3
	1
	0.26
	0.26
	0.26

	 
	FSPL estimation error
	0.1
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1
	0.1

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the test antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the test antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04
	0.04

	13
	Quality of quiet zone
	0.4
	0.4
	0.4
	Gaussian
	1
	1
	0.4
	0.4
	0.4

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

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

	16
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.2
	0.2
	0.2
	Gaussian
	1
	1
	0.2
	0.2
	0.2

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06
	0.06

	20
	Influence of the test antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.9
	0.9
	0.9
	Rectangular
	√3
	1
	0.52
	0.52
	0.52

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

	Combined standard uncertainty (1σ) [dB]
	0.88
	0.88
	0.92

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.72
	1.72
	1.81


2.2.2 Interferer MU
The interfering power level is specified as 0.36 V/m
The wanted signal EIS must be in the far field so this must be approx 30m (e.g. d=1.5m, Fwanted=2GHz), the interfere power at this distance must be
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As the requirement is wide band and the test antenna may not be able to provide gain at all frequencies, this power level is higher than a signal generator can provide. Hence some uncertainty for a PA should be included. The residual unceratingt after calibration is 0.5dB.
The MU for the interfere is updated to:
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30MHz<f≤3 GHz 
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3GHz<f ≤4.2GHz
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4.2GHz<f ≤12.75GHz
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2.3 Total MU

Adding the contributors together gives:
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Where the Noise effect = 0.1dB the same as the conducted calculation.

Proposal 1: the following MU values are proposed for the out of band blocking MU
	OOB blocking MU
	Wanted signal operating band

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6.0GHz

	Interferer frequency
	30MHz<f≤3 GHz
	2.40
	2.56
	x

	
	3GHz<f ≤4.2GHz
	3.74
	3.85
	x

	
	4.2GHz<f ≤12.75GHz
	3.70
	3.89
	x


Currently there is no OTA budget for in-band between 4.2 to 6GHz, once this is done the values can be added.

2.4 TT

The TT for the other receiver requirement has been discussed in [3] and we think TT should be either zero or equal to the MU.
In the case of out of band blocking the TT is currently zero.

Following the same principle as in band then we believe the out of band blocking TT should also be zero

Proposal 2: Out of band blocking TT=0
3 Summary

Using a similar method to the in-band receiver requirements with a separate OTA chamber MU assessment for the out of band frequencies the out of band blocking MU have been calculated and are proposed as follows:

 Proposal 1: the following MU values are proposed for the out of band blocking MU
	OOB blocking MU
	Wanted signal operating band

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6.0GHz

	Interferer frequency
	30MHz<f≤3 GHz
	2.50
	2.56
	x

	
	3GHz<f ≤4.2GHz
	3.74
	3.85
	x

	
	4.2GHz<f ≤12.75GHz
	3.70
	3.89
	x


Proposal 2: Out of band blocking TT=0
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