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	Reason for change:
	Newly introduced MU contributions should be described in B.2.1, B.2,2 and B.2.3. 
· Multiple measurement antenna uncertainty

· DUT repositioning

· Influence of noise
Added editor’s note in B.2.1.10.

	
	

	Summary of change:
	Added descriptions of new MU contributions.
Added editor’s note in B.2.1.10.

	
	

	Consequences if not approved:
	Newly introduced MU contributions are missed in B2- Measurement error contribution descriptions.
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	B.2.1, B.2.2, B.2.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This CR is outcome of 3 revisions of R5-188059.

R1: Captured all agreed MU contributors during #81 meeting - Multiple measurement antenna uncertainty, DUT repositioning, Influence of noise, and Beam peak search.   
Added a new reference of TR 38.810 in section 2.  
R2: Removed description of B.2.1.28 Beam peak search (also B.2.2.28, B.2.3.30).
Removed the addition of reference [11] in section 2. (So no change needed in this CR for section 2).

Additional text included in B.2.1.25 Multiple measurement antenna uncertainty.

Wording change in B.2.1.26.

Changed name of contributor of B.2.3.26 to align with R5-188062r1.

Inserted a reference in B.2.3.26 and removed description.

Added editor’s note in B.2.1.10.

R3: Added a clarification with the text below in B.2.1.25.

In a case of electrical switching system, if the measurement antenna configuration is the same for the quality of the quiet zone.....
Removed the description of beam peak search and spherical coverage measurement from the text in B.2.1.26. 


<< Unchanged sections omitted >>
B.2.1.10
Influence of the XPD

Editor’s note: Need to take into consideration of total EIRP measurement.
This factor takes into account the uncertainty caused due to the finite cross polar discrimination (XPD) between the two polarization ports of the measurement probe. The XPD of the probe antenna is TBD, as defined in antenna datasheet.

A typical probe antenna can have XPD of 30dB 

For example if a linearly-polarized sine wave is input to the measurement antenna with a gradient of 45 degrees like the case in the following figure, then a signal level of V-antenna and H antenna are equal.

When we consider a leakage from V to H, or H to V, they can be described with the following equations.
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(1)
[image: image5.png]ReceivedSignal @Ant(H) = A-sin(2nft) + LeakageComponentFromV
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Worst case can be assumed as the case that the phase of signal and leakage are same, and it can be shown as follows

[image: image8.png]Leaka geComponentFromH = A- sin(2uft) 10 30
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(3)
If we put equations (1) and (2) in (3), we get following 2 equations.
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Difference of amplitude between the case that there is a leakage and not can be calculated as follows. 

-
Amplitude when there is not the leakage: [image: image12.emf]𝐴  


-
Amplitude when there is the leakage (Worst): [image: image13.emf]𝐴 ൬ 1 + 10 𝑋𝑃𝐷 20 ൰  
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[image: image16.emf]
For example, if the XPD = -30dB, the calculated value can be as follows.
[image: image17.emf]𝑀𝑈𝑏𝑦𝑋𝑃𝐷 = 20 log 10 ൬ 1 + 10 − 30 20 ൰ = 0 . 27   ሾ 𝑑𝐵 ሿ  


<< End of changes >>
<< Unchanged sections omitted >>
B.2.1.24
Mean error related to TRP calculation applying sin(θ)-weighting

When calculating TRP making use of sin(θ)-weighting of constant step size data, a mean error shall be taken into account. The value of this contributor depends on the number of measurement grid points.

No mean error has to be taken into account for constant density approach (using the charged particle or the golden spiral implementation) for non-sparse antenna arrays.

This measurement uncertainty contributor represents a systematic uncertainty and must not be root sum squared with contributors described by standard deviation.
B.2.1.25 Multiple measurement antenna uncertainty
This contributor describes the uncertainty caused by switching multiple measurement antennas either by mechanically or electrically to measure TRx spurious emission.  
A frequency range of spurious tests (e.g. general spurious emission) is defined from 6 GHz to second harmonic of FR2 bands such as 80 GHz. Since that frequency range is quite wide, it is impossible to cover the whole range only by one measurement antenna. Therefore to provide a feature of the spurious emission measurement by FR2 test system, the system has to equip a capability to switch corresponding measurement antennas in an anechoic chamber. One of the mechanical antenna switching methods can be a structure of a slider. Then a repeatability of a bending loss of a feeder cable which is connected to the measurement antennas shall be taken into account. On the other hand for electrical antenna switching, since multiple antennas need to be aligned in a chamber with a different position, the quiet zone characteristics might receive an influence by a displacement from the ideal focal point. In a case of electrical switching system, if the measurement antenna configuration is the same for the quality of the quiet zone measurement and the DUT measurement, then this uncertainty term is encompassed in the quality of the quiet zone results.
B.2.1.26
DUT repositioning
This contributor describes the uncertainty due to a displacement of a DUT.  The DUT may need to be re-positioned to avoid forming its beam toward the support structure during the measurement, or if the battery runs low in charge.
B.2.1.27
Influence of noise
This contributor describes an offset uncertainty factor caused by a noise floor especially in a case of low SNR. This contributor works as a bias to measured results only to a direction to increase values and thus this shall be included in the uncertainty budget table as a systematic uncertainty. The uncertainty value can be derived by the following equation. 
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<< End of changes >>
<< Unchanged sections omitted >>
B.2.2.24
Mean error related to TRP calculation applying sin(θ)-weighting

See B.2.1.24.
B.2.2.25
Multiple measurement antenna uncertainty
See B.2.1.25.
B.2.2.26
DUT repositioning
See B.2.1.26.
B.2.2.27
Influence of noise
See B.2.1.27.
<< End of changes >>
<< Unchanged sections omitted >>
B.2.3.25

Leakage and Crosstalk
This uncertainty can be addressed by measurements on the actual system setup. The leakage and crosstalk cannot be separated from the random amplitude and phase errors so that the relative importance should be determined. This uncertainty is assumed to have a normal distribution.
B.2.3.26
Systematic error due to TRP calculation/quadrature
See B.2.1.24 
B.2.3.27
Multiple measurement antenna uncertainty
See B.2.1.25.
B.2.3.28
DUT repositioning
See B.2.1.26.
B.2.3.29
Influence of noise
See B.2.1.27.
<< End of changes >>



