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<Start of Change #1 >
[bookmark: _Toc130284868][bookmark: _Toc130286905]Annex B (normative): MU Budget
Editor's Note: The final MU budget and TT will be defined in this specification and will update/replace the preliminary example MU values defined in RAN4 currently presented in B.1.
[bookmark: _Toc97807426][bookmark: _Toc106185649][bookmark: _Toc114141538][bookmark: _Toc121935146][bookmark: _Toc124152164][bookmark: _Toc130286906]B.1	MU budget of FR1 MPAC system
This clause defines the Preliminary measurement uncertainty (MU) budget for FR1 MPAC system, as shown in Table B.1-1.
Table B.1-1: Preliminary measurement uncertainty budget for FR1 MPAC system
	UID
	Description of uncertainty contribution
	Example value (410MHz<f≤3GHz) 
	Example value (3GHz <f≤7.125GHz) 
	Distribution of the probability
	Std Uncertainty (410MHz<f≤3GHz) [dB]
	Std Uncertainty (3GHz <f≤7.125GHz)  [dB]

	Stage 2: DUT measurement
	

	1
	Mismatch for measurement process
	0
	0
	U-Shaped
	[0]
	0

	2
	Measure distance uncertainty
	0
	0
	Normal
	[0]
	0

	3
	Quality of quiet zone
	0.6
	0.6
	Actual
	[0.6]
	[0.6]

	4
	Base Station simulator
	1.5dB
	2dB
	Rectangular
	[0.87]
	[1.15]

	5
	Channel Emulator
- absolute output power
- output signal stability
- output stability with temperature
	
1.5dB
0.5dB
0.4dB
	
1.5dB
0.5dB
0.4dB
	Actual
(Normal - power;
rect-stability)
	[0.84]
	[0.84]

	6
	Amplifier uncertainties
	0.7dB
	0.7dB
	Rectangular
	[0.4]
	[0.4]

	7
	Random uncertainty
	0.2dB
	0.2dB
	Normal
	[0.12]
	[0.12]

	8
	Throughput measurement: output level step resolution
	0.25dB
	0.25dB
	Rectangular
	[0.14]
	[0.14]

	9
	DUT sensitivity drift
	0.2
	0.2
	Rectangular
	[0.12]
	[0.12]

	109
	Signal flatness
	0
	0
	Normal
	[0]
	[0]

	Stage 1: Calibration measurement
	

	1110
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	0.2
	0.2
	U-Shaped
	[0.14]
	[0.14]

	1211
	Reference antenna positioning misalignment
	0
	0
	Normal
	[0]
	0

	1312
	Chamber ripple at the center of QZ
	0.6
	0.6
	[Rectangular]
	[0.35]
	[0.35]

	1413
	Total uncertainty of the Network Analyzer
	0.5
	0.5
	Rectangular
	[0.29]
	[0.29]

	1514
	Uncertainty of an absolute gain of the calibration antenna
	1
	1
	Normal
	[0.5]
	[0.5]

	16
	Offset of the Phase Center of the Reference Antenna 
	0
	0
	Normal
	[0]
	0

	Total Expanded Uncertainty, U, with 95% Confidence Interval 
	[3.0309]
	[3.3843]



The detailed descriptions of each measurement uncertainty contributor are defined in in Annex B.1.2 [2].

[bookmark: _Toc42175221][bookmark: _Toc46355234][bookmark: _Toc61186090][bookmark: _Toc74643368][bookmark: _Toc76540355][bookmark: _Toc82006811][bookmark: _Toc89935892][bookmark: _Toc98748812]B.2	Measurement error contribution descriptions for MPAC
[bookmark: _Toc42175222][bookmark: _Toc46355235][bookmark: _Toc61186091][bookmark: _Toc74643369][bookmark: _Toc76540356][bookmark: _Toc82006812][bookmark: _Toc89935893][bookmark: _Toc98748813]B.2.1	Mismatch for measurement process 
FFS.
[bookmark: _Toc42175223][bookmark: _Toc46355236][bookmark: _Toc61186092][bookmark: _Toc74643370][bookmark: _Toc76540357][bookmark: _Toc82006813][bookmark: _Toc89935894][bookmark: _Toc98748814]B.2.2	Measurement distance uncertainty 
FFS.
[bookmark: _Toc42175224][bookmark: _Toc46355237][bookmark: _Toc61186093][bookmark: _Toc74643371][bookmark: _Toc76540358][bookmark: _Toc82006814][bookmark: _Toc89935895][bookmark: _Toc98748815]B.2.3	Quality of quiet zone 
The quality of the quiet zone for FR1 MIMO OTA test systems based on Multi Probe Anechoic chamber (MPAC) is related to the the distance from the center of the chamber where the spatial correlation coefficient starts to diverge from the theorectical value. Such distance value is directly correlated to the wavelength being tested and the number of probes in the antenna array, other factors related to the anechoic chambers contruction such as reflection and positioners interference can also affet the quality of the quiet zone. The actual quiet zone will vary over the frequency being tested and the MPAC test compliance characteristics, therefore requires further analysis. 
[bookmark: _Toc42175225][bookmark: _Toc46355238][bookmark: _Toc61186094][bookmark: _Toc74643372][bookmark: _Toc76540359][bookmark: _Toc82006815][bookmark: _Toc89935896][bookmark: _Toc98748816][bookmark: _Toc535323215]B.2.4	Base Station simulator 
FFS.
[bookmark: _Toc42175226][bookmark: _Toc46355239][bookmark: _Toc61186095][bookmark: _Toc74643373][bookmark: _Toc76540360][bookmark: _Toc82006816][bookmark: _Toc89935897][bookmark: _Toc98748817]B.2.5	Channel Emulator 
FFS.
[bookmark: _Toc42175227][bookmark: _Toc46355240][bookmark: _Toc61186096][bookmark: _Toc74643374][bookmark: _Toc76540361][bookmark: _Toc82006817][bookmark: _Toc89935898][bookmark: _Toc98748818]B.2.6	Amplifier uncertainties
FFS.
[bookmark: _Toc42175228][bookmark: _Toc46355241][bookmark: _Toc61186097][bookmark: _Toc74643375][bookmark: _Toc76540362][bookmark: _Toc82006818][bookmark: _Toc89935899][bookmark: _Toc98748819]B.2.7	Random uncertainty
FSS.
[bookmark: _Toc42175229][bookmark: _Toc46355242][bookmark: _Toc61186098][bookmark: _Toc74643376][bookmark: _Toc76540363][bookmark: _Toc82006819][bookmark: _Toc89935900][bookmark: _Toc98748820]B.2.8	Throughput measurement: output level step resolution
FSS.
[bookmark: _Toc42175231][bookmark: _Toc46355244][bookmark: _Toc61186100][bookmark: _Toc74643378][bookmark: _Toc76540365][bookmark: _Toc82006821][bookmark: _Toc89935902][bookmark: _Toc98748822]B.2.9	Signal flatness
FFS.
B.2.10	Mismatch for calibration process
FFS.
B.2.11	Reference antenna positioning misalignment
FFS.
[bookmark: _Toc42175234][bookmark: _Toc46355247][bookmark: _Toc61186103][bookmark: _Toc74643381][bookmark: _Toc76540368][bookmark: _Toc82006824][bookmark: _Toc89935905][bookmark: _Toc98748825]B.2.12	Chamber Ripple at Center of QZ 
This contribution originates from the effect of chamber ripple (caused by anechoic chamber and positioner) on probe calibration with a reference antenna placed at the centre of the QZ. This measurement procedure is similar to ripple test performed in SISO chambers. While measuring the path loss with a individual probe in the MPAC array, the reference antenna rotates in its axis, the variation in path loss magnitude between the reference antenna and each individual probe (both polarizations) is adopted to determine the uncertainty related to chamber ripple.
B.2.13	Total Uncertainty of the Network Analyzer
FFS.

[bookmark: _Toc42175235][bookmark: _Toc46355248][bookmark: _Toc61186104][bookmark: _Toc74643382][bookmark: _Toc76540369][bookmark: _Toc82006825][bookmark: _Toc89935906][bookmark: _Toc98748826]B.2.14	Uncertainty of an absolute gain of the calibration antenna
FFS.







<End of Change #1 >

