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1 Introduction
In the last meeting the MU budgets for many Tx directional requirements were approved for up to 3 different chamber types. In all cases however the contribution for the RF measurement equipment was kept in square brackets to enable further checking time.

This contribution further presents values for the test equipment MU for the DL RS power requirement 
2 Discussion

2.1 DL RS power

The DL RS power measurement is an absolute power requirement.

The conducted MU for DL-RS power can be found in TS 36.141 and is:

	6.5.4 DL RS power
	±0.8 dB, f ≤ 3.0GHz

±1.1 dB, 3.0GHz < f ≤ 4.2GHz
±1.6 dB, 4.2GHz < f ≤6.0GHz
	


Unfortunately no derivation is provided as to the contribution of the test equipment and the contribution of calibration and other uncertainties.

There are 3 approaches which can be taken to find a suitable MU for the OTA DL RS measurement
· Remove the measurement equipment error for eth OTA chamber uncertainty assessment and add the chamber uncertainty to the existing conducted MU (similar to the approach used for the receiver OTA directional requirements)

· Use the existing conducted MU and extract a correction factor (Eadditional_DLRS) and apply this to the existing OTA EIRP measurement.

· Find the test equipment MU separately from manufacturers data.

The 2nd method whilst it seems the more obvious could result the value being different from the one used in the original conducted MU calculation. Also it is often difficult 

2.1.1 Add the conducted MU to the OTA chamber uncertainty

This method boasts simplicity and also traceability to the existing conducted MU values being used. The directional OTA assessments used for the EIRP measurements in TR 37.842 can be easily adapted to remove the measurement equipment.

This method has also been proposed for the RX directional requirements so also adds consistency to the approach.

The conducted test set up in TS 36.141 is shown as:
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Figure 2.1.1-1 (Figure I.1-1) Measuring system Set-up for base station output power, output power dynamics, transmitted signal quality, Frequency error, EVM, DL RS power, Unwanted emissions

The OTA test set up for EIRP in TS 37.154-2 is:
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Figure 2.1.1-2 (Figure D.1.1-1) Measurement set up for Radiated Transmit Power
Point A in both pictures can be regarded as the same point. As the Conducted error sand the OTA chamber errors are independent the total can be found from
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If the Measurement receiver is removed from the EIRP MU budget then the following are achieved:
	chamber
	f<3 GHz
	3<f<4.2 GHz

	Indoor anechoic
	0.83
	0.92

	CATR
	0.96
	1.05

	Near field
	0.85
	0.85

	MU
	1
	1.1


Hence the MU for DL_RS would be 
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2.1.2 Extracting MU from conducted MU’s

It can be assumed that the test set up is the same as for the conducted output power measurement, the output power measurement MU is also given in TS 36.141 as:

	6.2. Base station output power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6.0GHz

±1.0 dB for standalone NB-IoT


It’s possible therefore separate the additional MU which is due to the DL-RS measurement


f < 3GHz,
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3 < f < 4.2GHz,
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This could then be added to the test equipment value used to measure EIRP for the existing OTA measurement

f < 3GHz,
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3 < f < 4.2GHz,
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This results in the following MU for OTA DL_RS:

	chamber
	f<3 GHz
	3<f<4.2 GHz

	Indoor anechoic
	0.95
	1.15

	CATR
	1.07
	1.25

	Near field
	0.97
	1.09

	MU
	1.1
	1.3


2.1.3 Manufacturers Data

The keysight E7517A UXM wireless test set [2] quotes the following:
LTE power measurements

Level range (BW 20 MHz, OFDM, 64QAM) –45 to +30 dBm, RMS

LTE channel power accuracy ±0.65 dB nominal
Assuming this is for the standard 95% confidence level this is equivalent to a 1σ value of 0.33dB.
Note. the value given is not frequency specific, although for this piece of equipment the CW power accuracy is the same for below and above 3GHz so this is not surprising. The CW accuracy is 0.45dB (or 0.23dB σ) this is comparable with the value used for >3GHz when considering EIRP accuracy. 
Using this value for the measurement equipment uncertainty in the OTA uncertainty analysis gives:

	chamber
	f<3 GHz
	3<f<4.2 GHz

	Indoor anechoic
	1.05
	1.13

	CATR
	1.16
	1.23

	Near field
	1.06
	1.07

	MU
	1.2
	1.2


2.2 Summary

Three methods have been presented to find the OTA MU for the directional TX measurements the DL-RS measurement has been used as an example
The results are as follows:

Using this value for the measurement equipment uncertainty in the OTA uncertainty analysis gives

	chamber
	f<3 GHz
	3<f<4.2 GHz

	Add the conducted MU to the OTA chamber uncertainty
	1.3
	1.6

	Extracting MU from conducted MU’s
	1.1
	1.3

	Manufacturers Data
	1.2
	1.2


There is not a great deal of difference between the methods, the 1st method sis perhaps pessimistic as the conducted MU likely includes some consideration for calibration (cables attenuators etc) which when doing an OTA test would be included in the OTA calibration.

Method 3 uses only a single manufacturers piece of data and also does not differentiate between frequency ranges, but the result is very similar to option 2.

Option 2 therefore seems like the simplest and also has traceability to the conducted requirements so it is proposed this method is used:

Proposal 1: DL RS OTA MU is 1.1dB for f≤3GHz and 1.3dB for 3<f≤4.2GHz
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