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1.	Introduction
Latest version of TR38.903 ([1] + [2]) doesn’t contain the specification for OBW measurement uncertainty for FR2 for an IFF testing methodology.
This contribution provides company views on this topic and makes proposals to conclude this discussion.
2.	Discussion
2.1	Conducted measurement uncertainty
Measurements have been performed to characterize OBW MU at conducted reference plane in 10 different test systems, including:
· FR2 Frequencies for either band 260 and 261
· Channel BWs of 50 and 100 MHz
· Considering TX beam peak splitting power equally between 2 measurement antenna polarizations and considering 20 dB unbalance between them
Results obtained are as follows:
Table 1: OBW conducted MU terms at mmWave frequencies
	Theoretical NR BW (MHz)
	Total uncertainty (kHz)
	Channel BW percentage

	50
	885
	1.77%

	100
	1853
	1.85%



Observation 1: OBW conducted measurement uncertainty in FR2 is slightly higher than in FR1
Proposal 1: Define OBW conducted measurement uncertainty as 2.2% of channel BW

2.2	Radiated measurement uncertainty
2.2.1 Quality of Quiet Zone
In [3], the following proposal is made:
	[bookmark: _Ref534630177]Proposal 1: The impact of QoQZ impact on the OBW relative to the CBW shall be considered 0.1%


This proposal was done after considering different frequency dependent distributions for QoQZ (flat, linearly increasing power distribution, V-shaped and “bathtub”).
Proposal 2: Define impact of QoQZ uncertainty for OBW test as 0.1% of channel BW

2.2.2 Other uncertainty terms
In [3], the following observation is made:
	[bookmark: _Ref534630168]Observation 2: A random contribution (0.56dB peak-to-peak) of the QoQZ impact on the OBW results has no effect on the OWB.


Additionally, [4] included an analysis about which terms of MU could be disregarded when considering relative power measurements. This analysis is applicable to OBW MU.
Regarding the remaining MU terms (listed in Table 2 below) are assumed to be flat with frequency in the frequency range to be considered in OBW test case, and, as indicated in [3], they have no impact on OBW MU: 
	[bookmark: _Ref534630172]Observation 3: Different distributions superimposed to the flat transmitted spectrum have almost no effect on the Occupied Bandwidth.


Table 2: MU terms which could be disregarded for OBW MU at mmWave frequencies
	UID
	Uncertainty source

	4
	Mismatch

	8
	Amplifier Uncertainties

	9
	Random Uncertainty

	10
	Influence of XPD

	15
	Multiple measurement antenna uncertainty

	20
	Uncertainty of the Network analyzer

	22
	Uncertainty of the absolute gain of the calibration antenna

	25
	Quality of the Quiet Zone for calibration process

	26
	Influence of the calibration antenna feed cable


Proposal 3: Consider negligible impact on OBW uncertainty for MU terms listed in Table 2 above.

2.3	Noise impact uncertainty
To characterize the impact of the noise in total MU, similar simulations to the ones done in [3] have been done.
Worst case for the noise impact has been considered in the simulations (0 dB SNR for the adjacent channel frequencies and 16 dB SNR for the wanted channel frequencies assuming combination of both polarizations) as shown in Figure 1:
Figure 1: Noise addition used in simulations to determine noise impact on OBW measurement at mmWave frequencies
[image: ]
Table 3: Noise impact in a OBW measurement
	Wanted channel SNR
[dB]
(Adjacent channel SNR+ FR2 ACLR worst case requirement)
	Adjacent channel SNR
[dB]
	Resulting MU due to noise [%CBW]

	16 dB
	0 dB
	0.41%



Proposal 4: Consider 0.41% of channel BW as the noise impact for OBW measurement.

2.4	Total OBW measurement uncertainty
Total OBW MU will be calculated doing RSS of QoQZ and Uncertainty of the RF OBW measurement equipment, calculating expanded MU and adding systematic error caused by noise impact.
Hence total MU for OBW will be 2.57% of CBW (same values for either IFF 15cm or 30 cm).
[bookmark: _GoBack]Table 4: Total OBW MU
	UID
	Uncertainty source
	Uncertainty value
[%CBW]
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [%CBW]
	Standard uncertainty (σ) [MHz for 400 MHz CBW]

	Stage 2: DUT measurement

	1
	Positioning misalignment (NOTE 7)
	0
	Normal
	2
	0
	 0

	2
	Measure distance uncertainty
	0
	Rectangular
	1.73
	0
	 0

	3
	Quality of Quiet Zone (NOTE 1)
	0.1
	Actual
	1
	0.1
	0.4

	4
	Mismatch (NOTE 2, NOTE 7)
	0
	Actual
	1
	0
	 0

	5
	Standing wave between the DUT and measurement antenna
	0
	U-shaped
	1.41
	0
	 0

	6
	Uncertainty of the RF OBW measurement equipment (NOTE 3) (NOTE 7)
	2.2
	Normal
	2
	1.1
	4.4

	7
	Phase curvature
	0
	U-shaped
	1.41
	0
	 0

	8
	Amplifier uncertainties (NOTE 7)
	0
	Normal
	2
	0
	 0

	9
	Random uncertainty
	0
	Normal
	2
	0
	 0

	10
	Influence of the XPD (NOTE 7)
	0
	U-shaped
	1.41
	0
	 0

	11
	Insertion Loss Variation
	0
	Rectangular
	1.73
	0
	 0

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0
	Actual
	1
	0
	 0

	13
	Influence of beam peak search grid (NOTE 5)
	0
	Actual
	1
	0
	 0

	14
	Multiple measurement antenna uncertainty (NOTE 8)
	0
	 
	1
	0
	 0

	15
	DUT repositioning (NOTE 8)
	0
	Rectangular
	1.73
	0
	 0

	Stage 1: Calibration measurement 

	16
	Mismatch
	0
	U-shaped
	1.41
	0
	 0

	17
	Amplifier Uncertainties (NOTE 7)
	0
	Normal
	2
	0
	 0

	18
	Misalignment of positioning System (NOTE 7)
	0
	Normal
	2
	0
	 0

	19
	Uncertainty of the Network Analyzer (NOTE 7)
	0
	Normal
	2
	0
	 0

	20
	Uncertainty of the absolute gain of the calibration antenna
	0
	Normal
	2
	0
	 0

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna (NOTE 7)
	0
	Normal
	2
	0
	 0

	22
	Phase centre offset of calibration antenna
	0
	Rectangular
	1.73
	0
	 0

	23
	Quality of quiet zone for calibration process (NOTE 1)
	0.0
	Actual
	1
	0.0
	0

	24
	Standing wave between reference calibration antenna and measurement antenna (NOTE 7)
	0
	U-shaped
	1.41
	0
	 0

	25
	Influence of the calibration antenna feed cable
	0
	Normal
	2
	0
	 0

	26
	Insertion Loss Variation 
	0.00
	Rectangular
	1.73
	0
	 0

	 
	Systematic uncertainties (NOTE 6)
	Value
	

	 
	Influence of noise
	0.41
	1.2

	Total measurement uncertainty 
	 
	

	OBW Expanded uncertainty (1.96σ - confidence interval of 95 %) 
	2.57
	10.30

	NOTE 1: The quality of quiet zone is the same for EIRP and TRP. 

	NOTE 2: The analysis was done only for the case of operating at max output power, in-band, non-CA.

	NOTE 3: The assessment assumes maximum DUT output power.

	NOTE 4: Void.

	NOTE 5: This contributor shall only be considered for EIRP measurements.

	   NOTE 6: In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.

	NOTE 7:   Void

	NOTE 8:   Void

	NOTE 9:   Void.

	NOTE 10:  Applies to the system which has a structure of mechanical feed antenna positioning.


Proposal 5: Consider 2.57% of channel BW as the OBW uncertainty for IFF for D=15cm and D=30 cm and include table 4 in TR 38.903.

3. Conclusion
In this contribution, we provided company views on OBW MU for FR2 (for IFF testing methodology).
The following observations and proposals were done:
Observation 1: OBW conducted measurement uncertainty in FR2 is slightly higher than in FR1
Proposal 1: Define OBW conducted measurement uncertainty as 2.2% of channel BW
Proposal 2: Define impact of QoQZ uncertainty for OBW test as 0.1% of channel BW
Proposal 3: Consider negligible impact on OBW uncertainty for MU terms listed in Table 2 above.
Proposal 4: Consider 0.41% of channel BW as the noise impact for OBW measurement.
Proposal 5: Consider 2.57% of channel BW as the OBW uncertainty for IFF for D=15cm and D=30 cm and include table 4 in TR 38.903.
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