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Introduction
This contribution is addressing preliminary MU aspects of the new n262 band. 
Discussion
In the RAN4#97-e WF on n262 [1], it was decided to use 49 GHz as upper frequency for testability discussions
	WF1: Agreements on testability parameters
· Upper frequency limit includes the OOB region (i.e. 48.2 + 0.8 = 49 GHz)


While RAN5 will continue to be responsible with the final MU/MTSU definitions, RAN4 has been tasked to determine whether any additional MU elements need to be defined and to prepare a preliminary MU assessment (where applicable). 
The MU elements based on the existing antenna pattern assumptions, i.e., Positioning misalignment, Influence of beam peak search grid, DUT repositioning, Influence of spherical coverage grid, will remain the same since they are frequency independent.
On the other hand, the MU elements based on the test equipment and external components, i.e., mismatch, Uncertainty of the RF power measurement equipment, gNB emulator uncertainty, Amplifier uncertainties, Influence of the XPD, Uncertainty of the absolute gain of the calibration antenna, Influence of Noise, etc. need to be further analysed. 
Since the n262 band is near the upper limit of the FR2 limit of 52.6GHz, there were concerns/comments raised whether this frequency range can be supported with a single probe antenna or whether (offset) antennas must be leveraged to support some of the newer frequency bands, e.g., n259 and n262. 
In case multiple measurement antennas are used to cover bands of interest within FR2, the existing MU element ‘Multiple measurement antenna uncertainty’ could be leveraged which covers multiple measurement antennas switched into operation mechanically or electrically [2]. 
	B.2.1.25 Multiple measurement antenna uncertainty 
This contributor describes the uncertainty caused by switching multiple measurement antennas either by mechanically or electrically to measure TRx spurious emission. 
A frequency range of spurious tests (e.g. general spurious emission) is 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. One of the mechanical antenna switching methods can be a structure of a slider. Then a repeatability of a bending loss of a feeder cable which is connected to the measurement antennas shall be taken into account. On the other hand for electrical antenna switching, 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. In a case of electrical switching system, if the measurement antenna configuration is the same for the quality of the quiet zone measurement and the DUT measurement, then this uncertainty term is encompassed in the quality of the quiet zone results.


While this MU element is currently applicable to spurious emissions, it could be augmented/adjusted for offset antennas to split FR2 testing among multiple probe antennas. The value and applicability of this MU element is FFS. 
[bookmark: _Ref61375722]Proposal 1: No additional MU elements are needed for n262 but several MU elements need to be further analysed. 
We believe that all of FR2 could be covered with a single probe antenna. This contribution presents preliminary Quality of QZ (QoQZ) results for all test frequencies (defined so far +49 GHz which has not been addressed in in RAN5): 23.45 (n257, n258, n261), 32.125 (n257, n258, n261, n260), 40.80 (n260, n259), 44.30 (n259, low end QoQZ test frequency range of n262?), and 49.00 GHz (n262). 
In [3], we showed that 14 TRP measurements with a single antenna orientation (forward looking with ==0o) at 7 different positions, P1-P7, with two orthogonal reference antenna polarizations (pol=0o and 90o) approximates the QoQZ MU well for the TRP metric while taking the re-positioning concept into account. 

	[bookmark: _Ref531013812]Table 3: Analysis of TRP QoQZ std. deviations from [3] for different subsets of reference AUT orientations
	Frequency [GHz]
	TRP Standard Deviation [dB]
	Number of Measurements
	Angles  [o]
	Angles  [o]
	Angles Pol [o]

	23.45
	0.32
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.38
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.31
	14
	0
	0
	0, 90

	32.125
	0.44
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.50
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.50
	14
	0
	0
	0, 90

	40.8
	0.37
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.44
	70
	-90, 0, 90
	0, 90, 270
	0, 90

	
	0.37
	14
	0
	0
	0, 90






A similar analysis of the QoQZ data from [4] for the EIRP metric compiled in Table 1 also shows good correlation of the abbreviated EIRP QoQZ MU scan with the full EIRP QoQZ MU scan.
[bookmark: _Ref46761212]Table 1: Analysis of EIRP QoQZ std. deviations from [4] for different subsets of reference AUT orientations
	Frequency [GHz]
	EIRP Standard Deviation [dB]
	Number of Measurements
	Angles  [o]
	Angles  [o]
	Angles Pol [o]

	23.45
	0.33
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.41
	14
	0
	0
	0, 90

	32.125
	0.46
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.56
	14
	0
	0
	0, 90

	40.8
	0.39
	238
	-90, -45, 0, 45, 90
	0, 45, 90, 270, 315
	0, 90

	
	0.47
	14
	0
	0
	0, 90


[bookmark: _Ref46763612]
[bookmark: _Ref46764081]Observation 1: The abbreviated QoQZ scan with 14 measurement points shows good correlation with the full scan for the EIRP QoQZ MU. 
This contribution is based on a set of abbreviated EIRP&TRP QoQZ MU campaigns with 14 measurement points. The quiet zone size evaluated in this contribution is a 30cm sphere and the procedure is following the procedure and requirements outlined in [3] other than the number of measurements. A full evaluation with all 238 measurements is currently on-going. 
The EIRP/TRP QoQZ standard deviations/MUs from this abbreviated QoQZ scan are tabulated in Table 2.
[bookmark: _Ref46762806]Table 2: EIRP and TRP std. deviations from the abbreviated 14 measurement point QoQZ scan
	Frequency [GHz]
	Standard Deviation [dB]

	
	EIRP
	TRP

	23.45
	0.43
	0.34

	32.125
	0.39
	0.42

	40.8
	0.37
	0.23

	44.3
	0.43
	0.29

	49.0
	0.59
	0.27


Clearly, the EIRP MUs are a generally a bit higher than the TRP MUs but these values are all within the 0.6dB example value defined in RAN5 for QZ up to 30 cm. As such, little to no increase in QoQZ MU is expected for 49 GHz.
[bookmark: _Ref61375721][bookmark: _Ref46763613]Observation 2: The preliminary QoQZ MU at 49 GHz is within the example MU value defined in RAN5. 
[bookmark: _Ref47349871]Observation 3: Little to no increase in QoQZ MU is expected for 49 GHz. 
This contribution will get revised once the full set of measurements has been completed. 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: The abbreviated QoQZ scan with 14 measurement points shows good correlation with the full scan for the EIRP QoQZ MU.
Observation 2: The preliminary QoQZ MU at 49 GHz is within the example MU value defined in RAN5.
Observation 3: Little to no increase in QoQZ MU is expected for 49 GHz.
Proposal 1: No additional MU elements are needed for n262 but several MU elements need to be further analysed.
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