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1 Introduction
From 5.13.3, phase discontinuity is defined as the change in phase between any two adjacent timeslots. The result of phase discontinuity is defined as the difference between the absolute phase used to calculate EVM for each time slot. Hence, the test system uncertainty of phase discontinuity can be considered the sum of uncertainties of phase in each timeslot.

In this document, we propose how the test system uncertainty is defined for 5.13.3. In order to define the test system uncertainties practically, the based on the average noise floor with measurement of EVM at low power is considered.
2 Uncertainty of EVM and Phase Discontinuity 

Considering uncertainty of EVM as below figure, the amplitude of vector component and phase component are main factors. Also, the uncertainty ratio of the amplitude component and the phase component in measurement uncertainty of EVM can be different for each test system.
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From this, the determining the test system uncertainty of phase discontinuity can be considered with the test system uncertainty of EVM in phase component.
In TS34.121 Annex F.1.2, test system uncertainty in EVM is specified as +/– 2.5% that has the confidence level of 95% according to Annex F.1. With the specified value, we can calculate the acceptable uncertainty in the phase with the same confidence level of 95%.
2.5/ 100 = 2 * sin (
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= 2 * sin -1 (2.5/ 100/ 2)
= 1.432 (degree)

3 Noise Influence on test system

In 5.13.1, EVM is measure at greater than or equal to –21dBm; hence we should consider that acceptable uncertainty for test system is +/– 2.5% at the power level. On the other hand, phase discontinuity is measure from the minimum power specified in 5.4.3 to the maximum power specified in 5.2. Therefore we should consider uncertainty of phase discontinuity for test system with the noise influence while measuring the lower power level.  
In general, test system is composed of two or more measuring instruments, and phase discontinuity can be measured with one of measuring instruments, a signal analyzer. 

In order to define the test system uncertainty for phase discontinuity, the noise level at the input and the influence of the average noise floor in the signal analyzer should consider.
The equivalent noise level at the UE antenna is calculating as below. –150dBm is the average noise floor of the typical SS vendors’ values, and 12 dB is the cable loss, which is considered a worst case. 

Equivalent noise level = -150 + 10 * Log (3.84 * 10 6) + 12 
= -72.1567 (dBm/ 3.84MHz)
Furthermore, the EVM and phase in worse case at low level of -50dBm is calculated as below.

EVM-50dBm  = 10 ^ ((-72.1567 - (-50)) / 20) * 100 = 7.8013 (%)

Phase-50dBm  = 2 * sin -1 (EVM -50dBm /
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/ 2) = 3.1610 (degree)
4 Proposal

From 2), the acceptable uncertainty in phase is calculated with the same confidence level of 95%. From 3), phase in worse case is calculated with the based on the average noise floor with measurement of EVM at low power, which is influenced by noise. Calculation of 3) is considered uniform distribution. Therefore, the uncertainty in phase, which is considered with noise influence, is calculated as below.

θ2 = 2 * ( (θ / 2 )2 + (Phase-50dBm /
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) 2 ) 1 / 2　
Additionally, uncertainty of the phase in each timeslot is considered to be uncorrelated.
Hence, uncertainty for test system in phase discontinuity,（Θ）is determined as below.

Θ= 2 *
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Reference:

Typical signal analyzers’ average noise floor 

Agilent

PSA Series（E4445A）3Hz～13.2GHz　 

　-152dBm/Hz @2.2GHz：Standard

　-165dBm/Hz @2.2GHz：with Option

8560EC Series（8562EC）30Hz～13.2GHz　 

　-141dBm/Hz @2.2GHz：Standard

　-151dBm/Hz @2.2GHz：with Option

ESA-E Series（E4405B）9kHz～13.2GHz　 

　Typical　-148dBm/Hz @2.2GHz：Standard

　Typical　-162dBm/Hz @2.2GHz：with Option

R&S

FSU Series（FSU26）20Hz～26.5GHz　 

　-150dBm/Hz @2.2GHz：Standard

　-160dBm/Hz @2.2GHz：with Option

FSQ Series（FSQ26）20Hz～26.5GHz　 

　-150dBm/Hz @2.2GHz：Standard

　-160dBm/Hz @2.2GHz：with Option

FSP Series（FSP13）9kHz～13.6GHz　 

　-148dBm/Hz @2.2GHz：Standard

Anritsu

MS8609A　9kHz～13.2GHz　　
　-145.4dBm/Hz @2.2GHz：Standard

　-157.3 dBm/Hz @2.2GHz：with Option

MS2665C　 9kHz～21.2GHz　 

　-141.7 dBm/Hz @2.2GHz：Standard
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