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1 Introduction

TS38.521-2 [1] Section 6.2.1 specifies the following five Figures of Merits for UE Maximum Output Power and Reference Sensitivity TCs:

a. Max EIRP

b. Max TRP

c. Min Peak EIRP

d. Min EIRP at 85/60/50/20%-tile CDF

e. Max EIS

In Contribution R5-183909[2], the discussion about TT calculation from MU in FR2 is started, the proposals and observations for TT definition from MU in FR2 are as follows
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When Test Tolerance is equal to Maximum Test System Uncertainty (MTSU), standard deviation = 2σ and Passing rate for a “good UE” is 97.7%.

When Test Tolerance is equal to 0, standard deviation = 0 and Passing rate for a “good UE” is 50%.

The purpose of this discussion paper is to propose values for FR2 test tolerance (TT) for UE spherical coverage for power class 3 which is Min EIRP at 50%-tile CDF based on statistical data.   

2 Discussion
 2.1 Measurement Grids
According to TR 38.810 Section G.4, Coarse EIRP/EIS beam peak searches can be used for EIRP/EIS spherical coverage analyses as long as they meet the minimum number of measurement points (200 grid points for constant density using the charged particle implementation and 266 for constant step size) [3]. 
Observation 1: From measurement grids perspective, EIRP/EIS spherical coverage measurement grids can be used from Coarse EIRP/EIS beam peak search grids [4].
 2.2 Uncertainty Assessment of Test System
According to TR 38.903 Annex B, Uncertainty assessment for EIRP and EIRP Spherical Coverage have similar uncertainty contribution for DUT measurement and Calibration measurement [5]. 
Observation 2: From measurement uncertainty perspective, EIRP and EIRP Spherical Coverage have similar DUT measurement and Calibration measurement uncertainty contributions. 

 2.3 Relationship between TT & MU
The test tolerance is the amount by which the minimum requirement is relaxed, to give the test requirement. In many cases the amount of this relaxation is equal to the test system uncertainty, so that the test system will not fail a good device under test, within the agreed confidence limits. However, in some cases such as regulatory requirements it is not acceptable to relax the minimum requirement in this way, and then the test tolerance is stated to be zero.

In this contribution, we provide a numerical analysis of the relationship between TT and MU using 90% passing rates of a “good UE” (standard deviation = 1.3σ) in Figure 2.3-1 and 2.3-2.
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Figure 2.3-1: Probabilty Distribution of Measurement Uncertainty of Figure 2.3-2: Probabilty Distribution of Measurement Uncertainty of
borderine Good UE (TT = 0.65"MU) borderline Bad UE (TT = 0.65"MU)




Observation 3: about 10% of borderline Good UE will be misjudged to fail the test when TT = 0.65*MTSU

Observation 4: Good UE suffers 4 times misjudgement comparing TT = 0.65*MTSU and TT = MTSU
Observation 5: In contribution R5-188058 [6], TT values = 0.65 * MU are defined for Min Peak EIRP, Max TRP, and Max EIS. Based on observation 1, 2, 3, and 4, the ratio of test tolerance and measurement uncertainty for Max TRP, Min Peak EIRP, Min EIRP at 50%-tile CDF, Max EIS and Max EIS at 50%-tile CDF shall be the same.
Proposal 1: Adopt TT = 0.65 * MU for EIRP/EIS Spherical Coverage FR2a and FR2b for DUT size = 15 cm and 30 cm for Power Class 3 
3 Proposal
Proposal 1: Adopt TT = 0.65 * MU for EIRP/EIS Spherical Coverage FR2a and FR2b for DUT size = 15 cm and 30 cm for Power Class 3 
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Observation 1: about 50% of borderline Good UE will be misjudged to fail the test when TT is 0.


Observation 2: about 50% of borderline Bad UE will be misjudged to pass the test when TT is 0.


Observation 3: about 2.5% of borderline Good UE will be misjudged to fail the test when TT is MU.


Observation 4: about 97.5% of borderline Bad UE will be misjudged to pass the test when TT is MU.


Observation 5: It is reasonable to start the discussion about TT calculation from MU using the probabilities of borderline Good UE and borderline Bad UE misjudgement since currently we cannot have the information about the distribution of RF performance of NR UEs.
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