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1
Introduction
In 3GPP TSG-RAN WG5 Meeting #79 R5-183039 was presented highlighting the uncertainty terms which are not consistent between the DFF and IFF1 methods.  Some of the terms listed for the two methods are the same but named differently and in other cases one method is not listing all uncertainty terms.  In some cases duplicate items have been found and others which can be considered as unnecessary.  
With the specification as written it is not possible to accurately compare the measurement uncertainty between different testing methodologies.

This contribution outlines the proposed changes to the uncertainty terms in 38.903.
2
DFF measurement uncertainty terms and analysis
The following changes are proposed for the DFF uncertainty terms and analysis
Missing Terms:

The following uncertainty terms were included in the IFF1 test method and are also pertinent to the DFF testing methodology. For completeness add the following uncertainty terms to DFF:

DUT Measurement:

· Standing wave between DUT and measurement antenna

· RF leakage (from measurement antenna to receiver/transmitter)

· Insertion Loss Variation 

Calibration Measurement

· Standing wave between eh reference antenna and the measurement antenna

· Influence of the calibration antenna feed cable 

· RF leakage (from measurement antenna to receiver/transmitter)

Items which should be relabelled:

For the calibration measurement there is a term labelled “Positioning and pointing misalignment between the reference antenna and the receiving measurement antenna”.  For the calibration measurement the measurement antenna can either transmit or receive so the word “receiving” should be removed.

Redundant terms:
There are two terms related to the pointing error between the reference antenna and the measurement antenna while there is none for the alignment accuracy of the positioner, for example if there is a mast on which the reference antenna is mounted, is the rotation tilted…  The alignment of the positioning system must be considered.

Terms which can be simplified and generalized: 

For the calibration portion of the uncertainty analysis there is an uncertainty term for the insertion loss of the cable which is connected to the antenna.  This is system specific and does not capture all possibilities for an additional insertion loss.  It is proposed to generalize this uncertainty term and label it as “Insertion Loss Variation”.
Unnecessary uncertainty terms:

An uncertainty term has been included for the absolute antenna gain uncertainty of the measurement antenna.  The measurement antenna is required for the calibration measurement, so this term is unnecessary.

3
IFF measurement uncertainty terms and analysis

Missing Terms:

The following uncertainty terms were included in the DFF test method.  Although they are considered negligible for IFF1 for completeness they should be listed and set to zero.  

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

· Phase Center Offset of the calibration antenna
Terms which can be simplified and generalized:

· Mismatch (RX chain) relabelled to Mismatch
· Insertion loss variation of receiver chain relabelled to Insertion loss variation to generalize the uncertainty term 
3
Changes to the Uncertainty Term description



Insertion Loss Variation
Reference antenna feed cable loss measurement uncertainty (DFF B.2.1.13) and Insertion loss variation of receiver chain (IFF1 B.2.2.5)
Change to:

This uncertainty contribution comes from introducing an additional cable which is not present for both the calibration and DUT measurement.  If the cables remain the same for the calibration and DUT measurement, then the contribution should be set to zero.

If an additional cable is added for one part of the test, the insertion loss must be accounted for in the measurement results.  If the insertion loss is measured the uncertainty contribution will be the combined uncertainty related to the insertion loss measurement.  The insertion loss can also be taken from the datasheet and assumed to have a rectangular distribution. 
Standing Wave Between the DUT and the measurement antenna (IFF1 B.2.2.3)
This value is extracting the uncertainty value and standard deviation of gain ripple coming from standing waves between DUT and measurement antenna. This value can be captured by sliding (lambda/4) the DUT towards the measurement antenna as the standing waves go in and out of phase causing a ripple in measured gain. DUT scattering/interaction can also cause standing wave.
Change to: 

This uncertainty term is related to the amplitude ripple coming from the standing waves between the DUT and measurement antenna.  If this term is not considered to be negligible one method to obtain this value is to slide the DUT lambda/4 towards the measurement antenna while measuring the amplitude.  The uncertainty term can be derived by performing the standard deviation on the results  
Influence of the calibration antenna feed cable (Flexing cables, adapters, attenuators, connector repeatability) (IFF1 B2.2.14)
During the calibration phase this cable is used to feed the calibration antenna (SGH) and any influence it may have upon the measurements is captured. This is assessed by repeated measurements while flexing the cables and rotary joints. The largest difference between the results is recorded as the uncertainty.
Change to 
During the calibration measurement a cable (adapters, attenuators) is used to feed the calibration antenna.  This uncertainty captures any influence the cable may have on the measurements result.   This term can be assessed by repeating measurements while flexing the cables and rotary joints and using the largest difference between the results as the uncertainty.  For some calibration test configurations this uncertainty can be considered to be zero. 
Standing wave between reference calibration antenna and measurement antenna (IFF1 B.2.2.16
)
This value is extracting the uncertainty value and standard deviation of gain ripple coming from standing waves between SGH and measurement antenna. This value can be captured by sliding (lambda/4) the SGH towards the measurement antenna as the standing waves go in and out of phase causing a ripple in measured gain. SGH scattering/interaction can also cause standing wave.

Change to

This term comes from the amplitude ripple caused by the standing waves between the reference antenna and measurement antenna. This value can be captured by sliding (lambda/4) the reference antenna towards the measurement antenna as the standing waves go in and out of phase causing a ripple in amplitude.  The uncertainty term can be derived by performing the standard deviation on the results  
4
Order of terms
 With all the terms common between the methods it is possible to put the terms in the same order for all measurement methods.  This will help when comparing the methods.
5
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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