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1. Introduction
In the last meeting RAN4#78bis held in San Jose del Cabo, different companies proposed different uncertainty values for EIRP/EIS measurement. In order to efficiently work out the OTA test tolerance values,　after online and offline discussion, the following was agreed and recorded in the RAN4#78bis RF chairman’s note.
-------------------------------------------------- Start of the citation -------------------------------------
Agreements: 
1) All uncertainty budgets are only applicable for existing frequency bands defined in MSR.  
a. Uncertainty budget value for f <3 GHz
b. Uncertainty  budget value for f 3 - 4.2 GHz
Each purposed uncertainty budget should specify which is applies (either a or b) 
2) Align the uncertainty value of the reference antenna used for calibration stage
3) Align the uncertainty distribution of each value between different test methods for the same uncertainty element
4) Network analyzer, power meters, or other equipment uncertainty, should align with a common value for different test methods taking into account dynamic range operation
5) Use signal generator uncertainty from 37.141 if no other information available
------------------------------------------------ End of the citation ----------------------------------------------
This paper discusses the common equipment and proposes their uncertainty distributions and values to calculate the uncertainty budget. 
2. Discussion
The common equipment used in all test methods that were identified during the offline discussion in the last meeting includes:
· Power measurement equipment like spectrum analyzer and power meter used at the EIRP measurement stage
· RF signal generator used at the EIS measurement stage
· Network analyzer used at the calibration stage
· Reference antenna used at the calibration stage
These are discussed separately in the following. 
· Power measurement equipment
The power measurement equipment generally used includes a Base Station Simulator (BSS), spectrum analyzer (SA), or power meter (PM). Generally they occurs an uncertainty contribution from limited absolute level accuracy and non-linearity. 
There are two options to obtain the uncertainty of the power measurement equipment,
1. Based on datasheet of equipment manufactures
2. Based on the Test Tolerance value for conducted output power measurement specified in TS36.141. 
We prefer option 2 because different companies use different equipment, it may be difficult to achieve consensus to derive the uncertainty value from datasheet. The TT of TS36.141 can be a better start point. 
Furthermore, there are two options to obtain the uncertainty of measurement equipment using TT:
1. Use TT directly as the uncertainty of the measurement equipment
2. Subtract the uncertainty contribution of other factors except measurement equipment from the TT to obtain the uncertainty of the measurement equipment.
The measurement uncertainty contribution factors to the conducted output power can be recognized as:
a. Uncertainty of the measurement equipment
b. Impedance mismatch in the between the DUT and the measurement equipment
c. Uncertainty of the cable loss measurement
d. Influence of the cable repeatability
The relationship between the TT and the standard uncertainty of these contribution factors is supposed to be as the follow formula. 
                               (1)
where  and represents the standard uncertainty of measurement equipment and other contribution factors, respectively.
Our proposed values for  following our study results during deriving the EIRP measurement uncertainty value proposed in [1] is 0.15dB for f≦3.0GHz, and 0.24dB for 3.0GHz<f≦4.2GHz. Based on the equation (1), the standard uncertainty of the measurement equipment is obtained as 0.32dB for f≦3.0GHz, and 0.45dB for 3.0GHz<f≦4.2GHz. We consider this value is more reasonable than using the TT directly.
Proposal1 Derive the uncertainty of power measurement equipment by subtracting the uncertainty contribution of other factors except measurement equipment from the TT specified for output power in TS36.141.
Proposal2 The standard uncertainty of the measurement equipment is 0.32dB for f≦3.0GHz, and 0.45dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian.
· RF signal generator
Uncertainty of the RF signal generator has absolutely the same story as the power measurement equipment. We also think it is a better way to subtract the uncertainty contribution of the other factors except measurement equipment from the TT to obtain the uncertainty of the SG.  
Our proposed values for  following our study results during deriving the EIS measurement uncertainty value proposed in [2] is 0.15dB for f≦3.0GHz, and 0.19dB for 3.0GHz<f≦4.2GHz, based on which, the standard uncertainty the measurement equipment is obtained as 0.32dB for f≦3.0GHz, and 0.47dB for 3.0GHz<f≦4.2GHz. 
Proposal3 Derive the uncertainty of signal generator by subtracting the uncertainty contribution of other factors except measurement equipment from the TT specified for output power in TS36.141.

Proposal4 The standard uncertainty of the signal generator is 0.32dB for f≦3.0GHz, and 0.47dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian. 
· Network analyzer and reference antenna
The standard uncertainty of these two equipment does not have reference from 3GPP. We propose the following values based on the datssheet of manufactures. 
Proposal5 The standard uncertainty of the Network analyzer is 0.1dB for f≦3.0GHz, and 0.11dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian.
Proposal6 The standard uncertainty of the absolute gain of the reference antenna is 0.29dB for f≦3.0GHz, and 0.17dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Rectangular.
3. Conclusion
This contribution discusses the common equipments and proposes their uncertainty values and distributions to calculate the uncertainty budget.
Proposal1 Derive the uncertainty of power measurement equipment by subtracting the uncertainty contribution of other factors except measurement equipment from the TT specified for output power in TS36.141.
Proposal2 The standard uncertainty of the measurement equipment is 0.32dB for f≦3.0GHz, and 0.45dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian.
Proposal3 Derive the uncertainty of signal generator by subtracting the uncertainty contribution of other factors except measurement equipment from the TT specified for output power in TS36.141.
Proposal4 The standard uncertainty of the signal generator is 0.32dB for f≦3.0GHz, and 0.47dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian.
Proposal5 The standard uncertainty of the Network analyzer is 0.1dB for f≦3.0GHz, and 0.11dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Gaussian.
[bookmark: _GoBack]Proposal6 The standard uncertainty of the absolute gain of the reference antenna is 0.29dB for f≦3.0GHz, and 0.17dB for 3.0GHz<f≦4.2GHz when calculating the uncertainty budget. The distribution is Rectangular.
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