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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) [dB]
	Example value (3GHz <f≤7.125GHz) [dB}
	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
	0.65
	0.65
	Actual
	[0.56]
	[0.56]

	4
	Base Station simulator
	1.31.5dB
	1.32dB
	RectangularNormal
	[0.0.6587]
	[0.651.15]

	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
	[0.40]
	[0.40]

	7
	Random uncertainty
	0.2dB0.4
	0.2dB0.4
	Normal
	[0.12]0.20
	[0.12]0.20

	8
	Throughput measurement: output level step resolution
	0.25dB0
	0.25dB0
	Rectangular
	[0.14]0
	[0.14]0

	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
- reference antenna
	0.2
	0.2
	U-Shaped
	[0.14]
	[0.14]

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

	12
	Quality of quiet zone 
	0.5
	0.5
	Rectangular
	0.29
	0.20

	13
	
	0.6
	0.6
	[Rectangular]
	[0.35]
	[0.35]

	1413
	Total uncertainty of the Network Analyzer
	0.52
	0.5
	RectangularNormal
	[0.29]10
	[0.259]

	1514
	Uncertainty of an absolute gain of the calibration antenna
	10.58
	10.58
	Normal
	[0.295]
	[0.295]

	15
	Offset of the Phase Center of the Reference Antenna 
	0
	0
	Normal
	0
	0

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

	Total Expanded Uncertainty, U, with 95% Confidence Interval 
	[3.032.61
	[3.38]2.65



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 procedure characterizes the quiet zone performance of the anechoic chamber, specifically the effect of reflections within the anechoic chamber including any positioners and support structures. For FR1 quality of quiet zone measurements, reference antennas of sleeve dipole or magnetic loop are used. For more information, see A.4.2.8 of [11] with the exception that only the phi-axis ripple test is performed for MIMO OTA.
[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.
B.2.12	Total Uncertainty of the Network Analyzer
FFS.
[bookmark: _Toc42175235][bookmark: _Toc46355248][bookmark: _Toc61186104][bookmark: _Toc74643382][bookmark: _Toc76540369][bookmark: _Toc82006825][bookmark: _Toc89935906][bookmark: _Toc98748826]B.2.13	Uncertainty of an absolute gain of the calibration antenna
FFS.
[bookmark: _Toc42175236][bookmark: _Toc46355249][bookmark: _Toc61186105][bookmark: _Toc74643383][bookmark: _Toc76540370][bookmark: _Toc82006826][bookmark: _Toc89935907][bookmark: _Toc98748827]B.2.14			Offset of the Phase Center of the Reference Antenna
FFS.





<End of Change #1 >

