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1.	Introduction
Latest version of TR38.903 ([1] + [2]) still has some open issues regarding specification for ACLR measurement uncertainty for FR2 for an IFF testing methodology. Additionally, it doesn’t contain all the changes proposed and endorsed in [3].
This contribution provides company views on this topic and makes proposals to conclude this discussion.
2.	Discussion
2.1	Positioning and pointing misalignment between the reference antenna and the measurement antenna
According to [3], this MU term impacts the absolute power measurement for e.g. max output power, however when measuring the power in the wanted channel and the adjacent channel, this value does not contribute to the error in relative power between those two channels.
Proposal 1: Set Positioning and pointing misalignment between the reference antenna and the measurement antenna MU term to 0 dB
2.2	Quality of Quiet Zone
In [4], the following proposal is done:
	Proposal 5: Assume a fixed 0.2dB QoQZ MU Impact on ACLR for the DUT measurement stage and 0.10dB QoQZ MU impact for the calibration stage. 


Proposal 2: Set Quality of Quiet Zone MU term to 0.2 dB and Quality of quiet zone for calibration process MU term to 0.1 dB for IFF (either DUT size=15 cm or DUT size=30 cm).

2.3	Amplifier uncertainties
Regarding amplifiers uncertainty for the calibration stage, square brackets could be removed as the impact of amplifiers was consolidated in the DUT measurement stage 2. [3] also indicates that this term should be set to 0 dB.
Proposal 3: Remove square brackets from amplifier uncertainty for the calibration stage so it remains 0 dB.
In [5], the following proposal was done:
	Proposal 2: Define amplifier uncertainties for in-band UL measurements (including SEM and ACLR) as 2.1 dB.


Proposal 4: Define amplifier uncertainties for in-band UL measurements (including SEM and ACLR) as 2.1 dB.

2.4 	Influence of the XPD
Regarding influence of the XPD, it was shown to be almost insignificant for absolute power measurements as shown in [1]+[2] (0.01dB). It is assumed that for ACLR measurements (relative power measurement at closely spaced frequencies) this term is negligible.
Proposal 5: Consider influence of XPD negligible for ACLR measurements.

2.5 	RF leakage (from measurement antenna to the receiver/transmitter)
Regarding RF leakage (from measurement antenna to the receiver/transmitter), it was already zero for absolute power measurements as shown in [1]+[2]. Hence, it should be also zero for relative power measurements.
Proposal 6: Set RF leakage (from measurement antenna to the receiver/transmitter) MU term to 0 dB for ACLR measurements.
2.6 	Uncertainty of the Network Analyzer
In [6], it is proposed that VNA calibration is composed of 3 different terms:
	Proposal 4: Define Calibration VNA MU factor as 0.73 dB:
	MU value [dB]
	Distribution
	Divisor
	MU component

	VNA uncertainty
	0.64
	Normal
	2
	0.32

	Temperature variation
	0.26
	Uniform
	1.732
	0.15

	Interpolation
	0.2
	Uniform
	1.732
	0.12

	SQRT (RSS addition)
	0.37

	Extended MU
	0.73





If we analyze VNA uncertainties on VNA datasheets, it can be seen that frequency response is minimal for the spam required for ACLR test case. Hence this term will composite out when doing relative measurements as ACLR.
Temperature variation and interpolation will depend on calibration strategy and temperature control on the environment where the VNA is used for calibration. It could happen that part of the temperature variation and the interpolation could cancel out but on the other hand, these terms must be considered in 2 absolute power measurements. Hence, it si proposed to consider the same values as for an absolute measurement.
Proposal 7: Define VNA uncertainties for ACLR measurements as 0.38 dB.
	
	MU value [dB]
	Distribution
	Divisor
	MU component

	VNA uncertainty
	0
	Normal
	2
	0

	Temperature variation
	0.26
	Uniform
	1.732
	0.15

	Interpolation
	0.2
	Uniform
	1.732
	0.12

	SQRT (RSS addition)
	0.19

	Extended MU
	0.38



2.7 	Uncertainty of the absolute gain of the calibration antenna
Regarding Uncertainty of the absolute gain of the calibration antenna, is assumed that for ACLR measurements (relative power measurement at closely spaced frequencies) this term is cancelled out.
Proposal 8: Consider Uncertainty of the absolute gain of the calibration antenna negligible for ACLR measurements.
2.8 	Influence of the calibration antenna feed cable
According to [9], this MU term is related to rotary joints. As it is not clear whether this term is constant with frequency, it is proposed to consider the same value as for MOP test, i.e. 0.14 dB.
Proposal 9: Use 0.14 dB for Influence of the calibration antenna feed cable in ACLR measurements 

[bookmark: _Hlk1164761]2.9 	Multiple measurement antenna uncertainty 
Taking into account how the MU term due to multiple measurement antenna uncertainty was modelled (refer to [7]: cable bending test and cable aging), taking into account that:
· ACLR measurement is a relative power measurement at closely spaced frequencies
· Almost flat response for bending cable results for frequencies involved in an ACLR test
this term will cancel out.
Proposal 10: Consider Multiple measurement antenna uncertainty negligible for ACLR measurements.
2.10 	Random uncertainty
[1] defines random uncertainty as:
	[bookmark: _Toc532998416]B.2.1.9	Random uncertainty
This contribution is used to account for all the unknown, unquantifiable, etc. uncertainties associated with the measurements.
Random uncertainty MU contributions are normally distributed. 
The random uncertainty term, by definition, cannot be measured, or even isolated completely. However, past system definitions provide an empirical basis for a value. Current LTE SISO OTA measurements have random uncertainty contributions of ~0.2dB. A value of 0.5dB is suggested due to increased sensitivity to random effects in more complex, higher frequency NR test systems.


With such an open definition, it is difficult to quantify whether some of its components could cancel out. Hence, it is proposed to keep the same value as for maximum output power TRP measurements (0.5 dB).
Proposal 11: Set for ACLR measurement, random uncertainty equal to 0.5dB.
2.11 	Influence of TRP measurement grid
[Work in progress]
2.12 	Mismatch
[Work in progress]
2.13 	Uncertainty of the RF power measurement equipment 
[Work in progress]
3. Conclusion
In this contribution, we provided company views on ACLR MU for FR2 (for IFF testing methodology).
The following proposals were done:
Proposal 1: Set Positioning and pointing misalignment between the reference antenna and the measurement antenna MU term to 0 dB
Proposal 2: Set Quality of Quiet Zone MU term to 0.2 dB and Quality of quiet zone for calibration process MU term to 0.1 dB for IFF (either DUT size=15 cm or DUT size=30 cm).
Proposal 3: Remove square brackets from amplifier uncertainty for the calibration stage so it remains 0 dB.
Proposal 4: Define amplifier uncertainties for in-band UL measurements (including SEM and ACLR) as 2.1 dB.
Proposal 5: Consider influence of XPD negligible for ACLR measurements.
Proposal 6: Set RF leakage (from measurement antenna to the receiver/transmitter) MU term to 0 dB for ACLR measurements.
Proposal 7: Define VNA uncertainties for ACLR measurements as 0.38 dB.
	
	MU value [dB]
	Distribution
	Divisor
	MU component

	VNA uncertainty
	0
	Normal
	2
	0

	Temperature variation
	0.26
	Uniform
	1.732
	0.15

	Interpolation
	0.2
	Uniform
	1.732
	0.12

	SQRT (RSS addition)
	0.19

	Extended MU
	0.38


Proposal 8: Consider Uncertainty of the absolute gain of the calibration antenna negligible for ACLR measurements.
Proposal 9: Consider Influence of the calibration antenna feed cable negligible for ACLR measurements.
Proposal 10: Consider Multiple measurement antenna uncertainty negligible for ACLR measurements.
Proposal 11: Set, for ACLR measurement, random uncertainty equal to 0.5dB.
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