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1 Introduction

The shared risk concept for test equipment measurement uncertainty handling was discussed in RAN4 from stone age but it was not well captured in LTE specification and not well understood by both RAN4 and RAN5. With OTA introduced as test method for NR RF and RRM it’s important to find a fair way of introducing requirments to balance the risk. In this contribution, we go through the background first for shared risk and further propose what we should target for NR.
2 Background of shared risks
2.1 36.101 definition [2]
The following texts are defined in 36.101 for the minimum requirements related to measurement uncertainty.
4.1
Relationship between minimum requirements and test requirements
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 36.521-1 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements.

The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].
2.2 36.521-1 definition [3]

While in 36.521-1 the following related texts are specified.

F.2      Interpretation of measurement results (normative)
The measurement results returned by the Test System are compared – without any modification – against the Test Requirements as defined by the shared risk principle.
The Shared Risk principle is defined in ETR 273-1-2 clause 6.5.
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause F.1 of the present document.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause F.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows:

Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the Test Requirement, making the test harder to pass. For some tests, for example receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause F.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause F.1 had been used.
2.3 ETR 273-1-2 definition [4]
The referred document of ETR has the following definition of shared risk
6.5Conclusions

Before the first document on measurement uncertainty was published by ETSI in 1991, a formal

agreement was reached for treating uncertainty among regulators, manufacturer's and testing laboratories

that produced products firstly as Private Mobile Radio's (within RES 02 LMR STC) and later in other areas

of the ETSI's endeavours. This agreement is called the "shared risk".

Under the "shared risk" agreement there is:

an agreed method of calculating the measurement uncertainty (so that everyone includes all relevant information);

a maximum acceptable value for this uncertainty (stated in the Standard);

an agreement to use the numerical value of a measurement as the pass/fail criteria.

The reason for the expression "shared risk" is that if the true value of a measurand lies exactly on the limit

value all parties agree to take the risk (and the consequences) that the EUT is outside the specification

limits.

This approach provides the following solutions:

manufacturers have a 50 % chance of a borderline equipment failing when it should have passed;

regulators have a 50 % chance of a borderline equipment passing when it should have failed;

test houses no longer have to admit that they don't know if a borderline equipment passes or fails.

This approach to measurement uncertainty provides a level playing field to all testing laboratories without

giving arbitrary advantage to those with better or worse equipment and facilities
2.4 Agilent paper from 2000 [1]

So, from the current specifications both from RAN4 [2] or RAN5 [3] or their referred documents [4] and [5] the shared risk is not stated clearly “how the risk is shared”. Then finally from all the history documents there is one paper from Agilent from 2000 gave a better overview on how to understand the shared risks.

More details of the definition of consumer risks and supplier risks from [1] are copied into Annex. So the shared risk should be in between the both risks as a balance of risks on both sides as shown in Figure below.
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3 LTE tests and NR OTA tests

3.1 LTE test system
From all the background of shared risk especially the paper from Agilent explains how the risk should be shared and what is the status from LTE test specs. The shared risk is supposed to have a balance between consumer risk (never fail a good UE) and supplier risk (never pass a bad UE) but right now for LTE tests it’s only consumer risk considered and utilized. It seems to be a mistake to have the shared risk written in the specification if it’s not really considered or included in the requirements.
Observation 1: The shared risk is supposed to have a balance between consumer risk (never fail a good UE) and supplier risk (never pass a bad UE) but right now for LTE tests it’s only consumer risk considered and utilized.

Observation 2: It is a mistake to have the shared risk written in the specification if it’s not really considered or included in the requirements.

To have a clear understanding and correct specification the shared risk part should be removed in RAN4 specification since it’t not used in the requirement setup. And it should be clearly stated that if there is no shared risk used in RAN4. Then it’s up to RAN5 to decide if the same needs to be removed in RAN5 specification.
Proposal 1: The shared risk part should be removed in RAN4 specification because it’s not used for the requirement setup. It’s up to RAN5 to decide if the same needs to be removed in RAN5 specification.
3.2 NR OTA tests

For the measurement uncertainty part, it is supposed to be a RAN5 scope for all the WCDMA/LTE time with conducted tests but now for OTA all the discussions on testability is performed in RAN4 so RAN4 should clarify all the aspects when it relates to shared risk.

Also for the upcoming OTA tests in case the MU (measurement uncertainty) is too large and can’t really fulfil a good test purpose such risk should be considered as shared risk but not only consumer risk so for NR we should target to have a shared risk for both consumer and supplier risks in a 50/50 split way. How to define the percentage between consumer risk and supplier risk could be further discussed based on the measurement uncertainty decided later from the test equipment and test method.
Proposal 2: For NR OTA tests the shared risk concept should be clarified and further discussed.

Proposal 3: For NR OTA tests, we we should target to have a shared risk for both consumer and supplier risks in a 50/50 split way but not only consumer risk (100/0).

Proposal 4: How to define the percentage between consumer risk and supplier risk could be further discussed based on the measurement uncertainty decided later from the test equipment and test method.

4 Conclusions

In this contribution, we provide our views on the UE categories and UE capabilities for NR with observations and proposals as the following.

Observation 1: The shared risk is supposed to have a balance between consumer risk (never fail a good UE) and supplier risk (never pass a bad UE) but right now for LTE tests it’s only consumer risk considered and utilized.

Observation 2: It is a mistake to have the share risk written in the specification if it’s not really considered or included in the requirements.
Proposal 1: The shared risk part should be removed in RAN4 specification because it’s not used for the requirement setup. It’s up to RAN5 to decide if the same needs to be removed in RAN5 specification.
Proposal 2: For NR OTA tests the shared risk concept should be clarified and further discussed.

Proposal 3: For NR OTA tests, we we should target to have a shared risk for both consumer and supplier risks in a 50/50 split way but not only consumer risk (100/0).

Proposal 4: How to define the percentage between consumer risk and supplier risk could be further discussed based on the measurement uncertainty decided later from the test equipment and test method.
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6 Annex
7 Calculating test limits – three different approaches
The final step in the process is deciding if particular equipment meets the specified criteria. In order to make a decision; the measured value has to be compared against a test limit. There are three main ways of calculating test limits from conformance limits and measurement uncertainty.

7.1 Supplier Risk (Never pass a bad DUT)

The first approach calculates test limits by narrowing the conformance limits by the measurement uncertainty. This is the most conservative of the three approaches, and it guarantees that only equipment with an actual performance inside the original conformance limits will pass. The percentage of equipment that passes will always be slightly less than the percentage that actually meets the conformance limits. Just how much less depends on the ratio of measurement uncertainty to conformance limits.

The term Supplier Risk conveys that it is the supplier of the equipment that accepts responsibility to guarantee performance. An attribute of this approach is that if the same equipment is re-measured with different measurement equipment that has the same measurement uncertainty, the DUT will always pass. Supplier Risk is not often used as a method for end-user equipment, but it is the de-facto standard for the specification of measurement equipment as it is the only one of the three methods that guarantees a distribution. Figure 4 shows where the Supplier Risk limits would be set.

[image: image1]
7.2 Consumer Risk (Never fail a good DUT)

The opposite of Supplier Risk is Consumer Risk. In this case, the test limits are calculated from the conformance limits by widening the conformance limits by the measurement uncertainty. This is the least conservative of the three approaches, and it results in some proportion of equipment with an actual performance outside the original conformance limits being passed. As a result, the percentage of equipment that passes will always be slightly greater than the percentage that actually meets the conformance limits. Just how much more depends on the ratio of measurement uncertainty to conformance limits.

The term Consumer Risk conveys that it is the consumer of the equipment that accepts the risk that the performance may be outside the conformance limit. An attribute of this approach is that if the same equipment is re-measured with different measurement equipment that has the same measurement uncertainty, the test result may be different which can lead to finger-pointing. Figure 4 shows where the Consumer Risk limits would be set.

7.3 Shared Risk

The second approach calculates the test limits by simply adopting the conformance limits without change. The effect of measurement uncertainty is therefore ignored. However, this does not mean that the measurement uncertainty is unimportant since its value directly effects the number of false fails and false passes. A false fail refers to equipment whose actual performance lies close to but still inside the conformance limits, but due to measurement uncertainty, is reported as lying outside the conformance limits. The opposite case of false fails occurs when equipment that is actually outside the conformance limit but due to measurement uncertainty is reported as lying inside the conformance limits. Clearly, the lower the measurement uncertainty, the fewer false passes and false fails.

The term Shared Risk comes from the fact that there is a sharing of risk between supplier and consumer. . For a typical Gaussian distribution of equipment performance, the percentage of equipment that passes will be very slightly lower than the percentage that actually met the conformance limit. This is due to their being a slightly larger number of false fails than false passes since the distribution of performance around the conformance limits is dropping off.

Figure 4 Test limits
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