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1 1 Introduction
 A discussion was started in RAN5 meeting #37 about Test Tolerance for UE OTA testing [17]. 
As outcome, a LS was sent to RAN4 asking for suggestions and guidance about the test methods to adopt for the UE OTA testing.
This document provides a comparison of the two methods, highlighting  some critical aspects related to the system performance and finally it proposes a way forward.
2 Comparison of test methods 
In the following paragraph we report a brief explanation of two methods to be applied, in order to show the impact of each method on the performance verification. The example given refers to the case of the measurement of TRP of an UE operating in bands around 2 GHz, for which, a minimum requirements of 15 dBm together with a recommended performance  of 18 dBm are considered, as agreed in TS 25.144 [1]   

2.1 “Never fail a conformant UE” method 

The so called “Never fail a conformant UE” method is based on the introduction of a Test Tolerance (TT) which in practice means that a specific core requirement, generally addressed in 3GPP as the Minimum Requirement, is relaxed by the relevant tolerance: this new threshold is called Test Requirement. The choice of the figure for the specific TT, to adopt test by test, outlined in [2] and referred in [5], can be briefly explained in the following steps:
· estimation of the measurement uncertainty in terms of std deviation, σm
· definition of a confidence level of 95%, in the sense of defining a range containing the 95% of the measured value distribution. This range, addressed as “Spread Measurement Uncertainty” (MU) (is obtained considering the σm by a K factor which is 1.64 or 1.96 respectively for “one side” or “two side” case (see Figure 2‑1).  
· The TT is assumed to be equal to the MU.      
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Figure 2‑1: 95% “one side” Confidence level
In the figure 2-2 the thresholds involved in the test and the actual value to be measured are depicted for the case of TRP, with TT= 1.5 dB as proposed in [12]. 
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Figure 2‑2: “Never fail a Conformant UE” method graphic representation
In the case the actual value is higher than the Test Requirement but lower than the Minimum requirements, the related UE has a probability up to 50% to PASS the test; the maximum probability corresponds to the case where the actual value is equal to the Test Requirement, (see figure 2-2). The same conclusion is outlined in [5]. 
This implies that the system performances are seriously harmed, because there is a high probability that the actual TRP is lower then the minimum requirement while the UE is still compliant. This is a serious risk for the network operator. 

[image: image3]
Figure 2‑3: “Never fail a Conformant UE” – extreme case
On the other hand, in the case reported in figure 2-3 where the actual value is equal to the Minimum Requirements, a conformant UE has about 5% of probability to be considered not compliant. Actually this constitutes a limited risk for UE Manufactures.
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Figure 2‑4: “Never fail a Conformant UE” – extreme case II
  Finally, this method could lead to passing UE’s which are outside the core requirement by the double of the TT (see figure 2-4): the related probability is “only” 5%, but considering that these are very bad UE’s, this constitutes a significant non zero probability to harm seriously the system performance as pointed out also in [6].
2.2  “Shared Risk” Method

The Shared Risk approach is essentially based on the assumption that no test tolerance is taken into account and the Test Requirement is equal to the Minimum Requirement (see figure below). The test is PASSED if the measured value is higher than the Minimum Requirement.
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Figure 2‑5: 95% “one side” Confidence level
When the actual value is very close to the requirement (see fig 2-5), it may happen that:
a) a conformant UE has about 50% of probability to be considered not compliant. Actually this constitutes a risk for UE Manufacturer. 

b) a not conformant UE has about up to 50% probability to be considered compliant harming the system performance. This is a risk for the Operator.

From the figures above, it can also be argued that a UE outside the core requirement and passing the test due to the 5% of the probability, has a much better actual value for the Shared Risk (Min_req – MU) than the one allowed by the Never Fail a Conformant UE (Min_req. – 2 ( MU)
.
Simply considering the statistical evidences above reported, the “Shared-Risk” approach applied to the Minimum Requirement is a wise and fair approach between Operators and UE Manufactures goals.
3 Discussion
According to the analysis above, it is important to consider the impact on the system due to the actual UE performance. 

The Shared risk is already applied to verify regulatory and critical performance requirement:  in TS 34.121 a TT=0 is applied to Occupied bandwidth, Spurious Emission, Transmit Intermodulation, Error Vector Magnitude (TX side) and Adjacent Channel Selectivity (ACS), Blocking Characteristics, Inter modulation Characteristics (RX side).
As stated in the previous paragraphs, from a network operator perspective the OTA performance have the same degree of criticality as the above mentioned radio requirements, hence the same approach has to be used.
On the other hand the application of “Never fail a Conformant UE” for OTA testing needs a confident estimation of the measurement uncertainty in order to relax the test limits by the same figure.  However this goal can be difficult to achieve. In fact a preliminary budget for TRP and TRS measurement uncertainty was presented in [12] but more detailed analysis was requested in RAN5 [13]. 

For this reason, the “Shared Risk” would seem a more “unbiased” estimator of performance [14].
In order to limit the impacts on the system performance, one solution could be to reduce the measurement uncertainty: but this is not a viable solution firstly due the fact that this uncertainty is strictly linked to physical nature of measurement process. In any case tight the measurement uncertainty may have impacts on the testing process because it imposes strong requirement on the test equipment and on the methodology, increasing the costs and the time to market.
Finally it has to be noted that similar discussions took place in the past for Rel-99 conformance testing by ad hoc WG TEM. According to the technical analysis performed, TEM highlighted that the “Shared Risk” approach was the preferred method [6].
Having considered the benefits of the proposed approach, it is however necessary to also address the implication on the UE side. RAN WG4 has extensively discussed about the definition of Minimum Requirements for UE OTA performances, because of its crucial importance in terms of network coverage, quality of the service and end-user experience. 

Therefore TRP and TRS Requirements accurately chosen and agreed, are based on an extensive collection of measurements provided by several Companies ([9]-[11]) and already take into account, the technology limits, margins due to the implementation issues, body loss and in general the real state of the art.
4 Proposal

Following the analysis provided in this paper the following it is proposed to:

· decouple the concept of Test tolerance and Measurement uncertainty by applying the Shared Risk  approach as test method;
· evaluate possible constraints on the UE implementation;

· send a LS to inform RAN5 about the decision.
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� In “Never fail a conformant UE” approach in fact, TT is chosen coincident with the “spread Measurement Uncertainty”.
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