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1
Introduction
The measurement uncertainty terms agreed upon in TR 38.810 are not consistent between measurement methods (DFF and IFF1). TR 38.903 v 0.1.0 has incorporated these budgets verbatim.  Different companies contributed to the uncertainty budgets of each method and therefore are not completely aligned. One type of discrepancy is that all terms are not included in both budgets because the term has zero contribution.  In practice uncertainty budgets list all terms even those which are zero to show that it has been considered.  The second type of discrepancy is the terms exist in both budgets, but the label is different.  Some duplicate terms have been found and others which can be considered unnecessary.     
This contribution presents the discrepancies between the DFF and IFF1 method and proposes methods to align them.
2
Uncertainty Terms not listed for both methods
The following uncertainty terms are not included in both budgets.  In most cases it is because they are considered to have zero contribution to the overall budget, but in good practice all terms should be shown to be considered.
The following are missing in the DFF uncertainty budget:

DUT Measurement:

· Standing wave between DUT and measurement antenna
 This term should be considered for all measurement systems.
· RF leakage (from measurement antenna to receiver)
 This term should be considered for all measurement systems. 
· Insertion Loss Variation of receiver Chain 

This term has been included in both budgets for the calibration measurement but with a different label.  This term should be considered in both budgets but should be made generic for any additional loss measurement.  See Section 3 for ‘Uncertainty Terms with different labels’

Calibration Measurement:

· Mismatch (in the connection of calibration antenna)
  Should either be added to IFF1 or noted in the mismatch section (B.2.1.4 of TR 38.903 [1])
· Influence of the calibration antenna feed cable (Flexing cables, adapters, attenuators, connector repeatability)
 This term should be considered for all measurement systems.

· RF leakage (from measurement antenna to receiver)
 This term should be considered for all measurement systems.
· Standing wave between reference calibration antenna and measurement antenna
   
   This term should be considered for all measurement systems.

The following are missing in the IFF1 uncertainty budget:

DUT Measurement:
· Measure distance uncertainty
· Phase curvature 
Calibration Measurement:

· Phase Center Offset of the calibration antenna
 All the items listed above are considered to be zero due to the quality of the quiet zone. For clarity, these terms should be listed and set to zero with an explanation as to why they do not contribute to the uncertainty of the measurement.
3
Uncertainty Terms with different labels




Calibration Measurement: 
· Mismatch (DFF) vs Mismatch (RX chain) (IFF1)  

This is a trivial change, but the IFF1 budget should list ‘Mismatch’ vs ‘Mismatch (RX chain)’

· Reference antenna feed cable loss measurement uncertainty (DFF) vs Insertion loss variation of receiver chain (IFF1) 

This term is to capture any difference in the path loss between the calibration stage and the measurement.  This term should be re-labelled to ‘Insertion Loss’ and made consistent in the DFF and IFF1 budget and considered for both the Calibration and DUT measurement.
4
Duplicate Uncertainty Terms

In the DFF budget, in the calibration measurement section, the misalignment of the measurement antenna to the reference antenna is listed twice 

In the IFF1 budget there are two items related to positioning, one is the misalignment of the positioning system and the other related to the misalignment of the reference antenna to the measurement antenna.  These are two different terms, and this is what the DFF budget should include.
•
Reference antenna positioning misalignment (DFF) vs Misalignment positioning system (IFF1)

DFF lists the reference antenna positioning / pointing alignment twice. The same term is listed in B.2.1.11[1] and B.2.1.15 [1].  B.2.1.11 [1] should be changed to match that in the IFF1 budget B.2.2.11 [1].  
5
Unnecessary Uncertainty Terms

The DFF budget lists the uncertainty term related to ‘Absolute antenna gain uncertainty of the measurement antenna’.  This term normally never considered because the measurement antenna remains fixed.  The same measurement antenna is used for the calibration and the measurement.
· Absolute Antenna Gain uncertainty of the measurement antenna – DFF B.2.1.5 [1] should be removed given that it is not a normal scenario.  If it remains, then it should be included in the IFF1 budget.
6
Missing Uncertainty Terms

Both Measurement Uncertainty Budgets should include the measurement uncertainty related to the measurement grid.  
7
Proposals

Align the two measurement uncertainty budgets, taking into consideration sections 2 – 6, for the two measurement methods included in TR38.903.
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