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Introduction

TSG RAN WG4 has considered R4-000397 “Questions on confidence level of measurement uncertainty and measurement equipment environmental range“ which is appended.

On the first question regarding the definition of 95% confidence, the explanation given in R4-000397 was accepted. A minor clarifying note will be presented in a CR to 25.141 at RAN4 #13.

Regarding the second question on the meaning of the environmental ranges specified in 25.141 section 4.1.1, the assumption in R4-000397 was not correct. The purpose of section 4.1.1 is to specify the accuracy with which the environmental range should be set for the DUT. The original text from the GSM standard was more specific, and a clarifying note note will be presented in a CR to 25.141 at RAN4 #13.

Finally, the proposal that measurement uncertainty is specified only over the useful range of measurement results was accepted. Examples of this kind of specification will become apparent when the final measurement uncertainty values are agreed.
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Introduction

This document is based on Tdoc T1R000134 submitted to TSG T1/RF #12 in Yokohama which was provisionally approved.

TSG RAN WG4 are in the process of defining 25.141 Section 4.1 “Acceptable uncertainty of measurement equipment”. The BTS core requirement 25.104 section 4 does not mention confidence levels for measurement equipment but forward references to Section 4.1 of 25.141 which is still to be finalised. 25.141 states in section 4.1:

“All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.”
Discussion

Before is will be possible to define acceptable limits on the uncertainty of measurement equipment it is necessary to have a common understanding of the concept of  “confidence level” introduced in 25.141.

The following is proposed as a reasonable interpretation in this context of confidence level:

For a two-sided distribution, the confidence level represents the probability that the real result lies within the range bounded by the reported value minus the declared measurement uncertainty and the reported value plus the declared measurement uncertainty.

For a single-sided distribution, this range will be the reported value plus the declared uncertainty, or, the reported value minus the declared uncertainty depending on the measurement context.

Assuming the measurement equipment performance has a normal distribution, a confidence level of 95% for a two-sided measurement would approximately equal 2 sigma variation about the mean reported result.

The declared equipment uncertainty should take into account the following factors:

1. The best estimate of the equipment’s mean performance

2. The best estimate of the standard deviation about the mean performance

3. The uncertainty of the process used to verify the actual performance (e.g. a production test system or theoretical calculation)

4. The effect of the measurement equipment environment as stated in 25.141 section 4.1.1.

5. Any additional guardband deemed necessary by the measurement equipment manufacturer to take account of additional factors e.g. aging

TWG RAN WG4 is asked to confirm this understanding, and if so, incorporate it into 25.141 Section 4.

Environmental considerations

Clarification is sought regarding the environmental range over which the measurement equipment uncertainty is to be defined. 25.141 section 4.1.1. Test Environments for measurement equipment states:

-
Pressure
5 kPa.
-
Temperature
2 degrees.
-
Relative Humidity
5 %.
-
DC Voltage
1,0 %.

-
AC Voltage
1,5 %.

-
Vibration
10 %.

-
Vibration frequency
0,1 Hz.

However, it is clear that this range is much smaller than the environmental range over which the DUT is to operate which is given in table 4.2 of section 4.4:

Table 4.2: Limits of conditions for Normal Test Environment

Condition
Minimum
Maximum

Barometric pressure
86 kPa
106 kPa

Temperature
15(C
30(C

Relative Humidity 
20 %
85 %

Power supply
Nominal, as declared by the manufacturer

Vibration
Negligible

Is it intended that the DUT may be subjected to an environment during test that could vary over the entire ranges given in Table 4.2 whilst the measurement equipment is maintained over the much narrow ranges given in section 4.1.1? If as would seem likely this is the case, it would also seem necessary to define the nominal values for the measuring equipment environment over which the ranges specified in 4.1.1 are to be applied. For example, the effect of 5% relative humidity at 20% is far less significant on measurement equipment than a similar variation at 85%, so a nominal measurement equipment environment should be defined rather than just a variation somewhere within the range 4.2. 

Signal levels for which measurement uncertainty is applicable

Clarification is also sought regarding the range of signals for which the measurement uncertainty is to apply. For many of the specifications, e.g.

Subclause 6.2, Base station output power:

-
base station maximum output power
([0,5] dB.
there is no issue as the range of the DUT over which the measurement is being made is two-sided and arrowly defined. However there are other speicifications such as:

Subclause 6.5.2.2, Adjacent Channel Leakage power Ratio (ACLR):

-
ACLR ± 5 MHz (Relative carrier power)
0,8] dB;

which is a concern, as although there is a one-sided specification that the DUT must meet, there is no lower signal limit defined for which the measurement uncertainty must apply. Clearly, it is necessary for the measurement to be accurate at the DUT specification, but realistically, the measurement needs to perform below that point in order that some margin exists for designers to work to.

For measurements such as these, it is proposed that a range or ranges are specified over which an acceptable measurement uncertainty is to apply. For instance for ACLR, a 3 dB margin could be specified like: 

Subclause 6.5.2.2, Adjacent Channel Leakage power Ratio (ACLR):

-
ACLR ± 5 MHz (Relative carrier power)
0,8] dB; at or above –48 dBc

-
ACLR ± 10 MHz (Relative carrier power)
0,8] dB. at or above –53 dBc

or, being even more specific, specifying the measurement uncertainty either side of the conformance limit:

Subclause 6.5.2.2, Adjacent Channel Leakage power Ratio (ACLR):

-
ACLR ± 5 MHz (Relative carrier power)
0,8] dB; –48 dBc < result < -42 dBc

-
ACLR ± 10 MHz (Relative carrier power)
0,8] dB. –53 dBc < result < -47 dBc

Obviously measurement equipment manufacturers would be free to extend performance beyond this range, but unless it is necessary, uncertainty should not be specified at result levels that are well outside the DUT conformance specification. For example, measurement equipment ACLR performance for a –10dBc result is of no consequence.

