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1.
Introduction
In this contribution we show our view on a measurement uncertainty (MU) caused by antenna switching during FR2 OTA test.
2.
Discussion
2.1
Antenna switching during FR2 spurious emission measurement
 For FR2 test cases, as it is already described in TS 38.521-2, frequency range of spurious tests (e.g. general spurious emission) are defined from 6 GHz to second harmonic of FR2 bands such as 80 GHz. Since that frequency range is quite wide, it is impossible to cover the whole range only by one measurement antenna. Therefore to provide a feature of the spurious emission measurement by FR2 test system, the system has to equip a capability to switch corresponding measurement antennas in an anechoic chamber. The switching methods can be categorized depending on a way to switch mechanically or electrically. 
2.1.1 Mechanical antenna switching
One of the antenna switching methods can be achieved mechanically. For example a structure of a slider can have multiple antennas on it. In that case what we have to care is to avoid re-calibration of the quiet zone. Since the evaluation of QZ takes at least a few weeks even only with in-band range, and it is not practical to carry out the re-calibration every time we switch the measurement antenna, we need to avoid none-negligible impacts by moving the slider and also connected components with antennas such as feeder cables. So we need to consider a design of the structure to switch antennas at least with a level which we only need to adopt an idea of repeatability.
Observation 1: Considering the evaluation period of the quiet zone, a design of the mechanical antenna switching structure shall be considered with which we can avoid the re-calibration of the quiet zone.

 Now by surrounding a wave absorber around antennas, slider and connected cables, we assume that it is possible to remove the influence of switching antennas. Then a remaining uncertainty factor would be a repeatability of a bending loss of a feeder cable which is connected to the measurement antennas. 
Observation 2: It is possible to remove the influence of mechanical antenna switching structure to the quiet zone by optimizing a design and also by the QoQZ evaluation with the same structure.
Proposal 1: Define a new measurement uncertainty contribution of “Influence of the Measurement antenna feed cable:  Flexing cables repeatability” in the measurement stage.
 Since a repeatability of bending loss of a cable depends on a cable cost and manufacturer, it is not appropriate to define this uncertainty value by the worst case. So we would just refer to one of a brochure to compare cables from a vendor and decide a typical value from it [1].
Proposal 2: Define 0.5 dB as the MU value of “Influence of the Measurement antenna feed cable:  Flexing cables repeatability”.
Another example of implementation for mechanical switching is just to replace the antenna and feed cable if needed manually during the measurement at the cost of some level of loss of usability. But this implementation also has some level of impact from repeatability (mismatches, etc…) anyway, and also a care must be taken to avoid changing the characteristics of QoQZ in the chamber.
2.1.2 Electrical antenna switching

 Another antenna switching method can be achieved by switching antennas electrically. In that case we do not need to take care of the influence to the quiet zone caused by the physical move in the anechoic chamber. However since multiple antennas need to be aligned in a chamber with a different position, the quiet zone characteristics might receive an influence by a displacement from the ideal focal point.

Observation 3: In a case of electrical antenna switching, an influence of displacement from the ideal focal point shall be included in the MU budget table for IFF.  
Note whether to treat such influence in the QoQZ or separated contributor can be an open item.
 Considering both of switching methods in clause 2.1.1 and 2.1.2, they have impacts on the total uncertainty in any way. Therefore it might be appropriate that a new generic MU contributor is introduced in the MU budget table which incorporates both mechanical and electrical antenna switching impacts.       
Proposal 3: Introduce a new MU contributor “Multiple measurement antenna uncertainty” which incorporates both mechanical and electrical antenna switching impacts. Actual value to apply to is FFS.
2.2
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	6 GHz to 80 GHz

	#3
	Size of QZ for IFF
	N/A

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	N/A

	#6
	Temperature variation impact
	-55 to +75 degrees C (for cable spec.)

	#7
	UE power class
	N/A

	#9
	Characterization for QoQZ for spurious measurements
	N/A




3. Conclusion
In this contribution, we showed our view on a measurement uncertainty (MU) caused by antenna switching during FR2 OTA test. There are various types of implementation for spurious emission measurement, but whichever method can have some impact from antenna switching to MU budget.
Observation 1: Considering the evaluation period of the quiet zone, a design of the mechanical antenna switching structure shall be considered with which we can avoid the re-calibration of the quiet zone.

Observation 2: It is possible to remove the influence of mechanical antenna switching structure to the quiet zone by optimizing a design and also by the QoQZ evaluation with the same structure.
Proposal 1: Define a new measurement uncertainty contribution of “Influence of the Measurement antenna feed cable:  Flexing cables repeatability” in the measurement stage.
Proposal 2: Define 0.5 dB as the MU value of “Influence of the Measurement antenna feed cable:  Flexing cables repeatability”.

Observation 3: In a case of electrical antenna switching, an influence of displacement from the ideal focal point shall be included in the MU budget table for IFF.  

Proposal 3: Introduce a new MU contributor “Multiple measurement antenna uncertainty” which incorporates both mechanical and electrical antenna switching impacts. Actual value to apply to is FFS.
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