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<<< Start of changed #1 >>>
[bookmark: _Toc97807402][bookmark: _Toc106185625][bookmark: _Toc114141514][bookmark: _Toc121935119][bookmark: _Toc124152137][bookmark: _Toc137479581][bookmark: _Toc138765450][bookmark: _Toc145425858][bookmark: _Toc155371655]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 38.827: “Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR User Equipment (UE)”.
[3]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone"
[4]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone"
[5]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios"
[6]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception"
[7]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment"
[8]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz"
[9]	F. Zhang, L. Hentilä, P. Kyösti and W. Fan, "Millimeter-wave New Radio Test Zone Validation for MIMO Over-the-air Testing," in IEEE Transactions on Antennas and Propagation, doi: 10.1109/TAP.2021.3111326.
[10]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements"
[11]	3GPP TS 38.551: “User Equipment (UE) Multiple Input Multiple Output (MIMO)
Over‑the-Air (OTA) performance Conformance testing”


<<< End of changed #1 >>>




<<< Start of changed #2 >>>
[bookmark: _Toc97807426][bookmark: _Toc106185649][bookmark: _Toc114141538][bookmark: _Toc121935146][bookmark: _Toc124152164][bookmark: _Toc137479608][bookmark: _Toc138765477][bookmark: _Toc145425885][bookmark: _Toc155371683]A.2.5	Preliminary MU budget of FR1 MPAC system
This clause defines the Preliminary measurement uncertainty (MU) budget for FR1 MPAC system, as shown in Table A.2.5-1.
Table A.2.5-1: Preliminary measurement 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

	10
	Signal flatness
	0
	0
	Normal
	0
	0

	Stage 1: Calibration measurement
	

	11
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	0.2
	0.2
	U-Shaped
	0.14
	0.14

	12
	Reference antenna positioning misalignment
	0
	0
	Normal
	0
	0

	13
	Quality of quiet zone 
	0.6
	0.6
	[Rectangular]
	0.35
	0.35

	14
	Total uncertainty of the Network Analyzer
	0.5
	0.5
	Rectangular
	0.29
	0.29

	15
	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 
	3.03
	3.38



	UID
	Description of uncertainty contribution
	Example value (410 MHz <f ≤ 3 GHz) [dB]
	Example value (3 GHz < f ≤ 7.125GHz) [dB]
	Distribution of the probability
	Std Uncertainty (410 MHz < f ≤ 3 GHz) [dB]
	Std Uncertainty (3 GHz < 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
	0.5
	0.5
	Actual
	0.5
	0.5

	4
	Base Station simulator
	1.3
	1.3
	Normal
	0.65
	0.65

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

	6
	Amplifier uncertainties
	0.7
	0.7
	Rectangular
	0.40
	0.40

	7
	Random uncertainty
	0.4
	0.4
	Normal
	0.20
	0.20

	8
	Throughput measurement: output level step resolution
	0 
	0
	Rectangular
	0
	0

	9
	Signal flatness
	0
	0
	Normal
	0
	0

	Stage 1: Calibration measurement
	

	10
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	0.2
	0.2
	U-Shaped
	0.14
	0.14

	11
	Reference antenna positioning misalignment
	0
	0
	Normal
	0
	0

	12
	Quality of quiet zone 
	0.5
	0.5
	Rectangular
	0.29
	0.20

	13
	Total uncertainty of the Network Analyzer
	0.2
	0.5
	Normal
	0.10
	0.25

	14
	Uncertainty of an absolute gain of the calibration antenna
	0.58
	0.58
	Normal
	0.29
	0.29

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

	Total Expanded Uncertainty, U, with 95 % Confidence Interval
	2.61 
	2.65




The detailed descriptions of each measurement uncertainty contributor are defined in Annex B. 1.2 in [211].

<<< End of changed #2 >>>


