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1.
Introduction
In TR 38.810 [1], measurement uncertainty budget tables for MOP and REFSENS (both for DFF and IFF1) are described with some MU values still in square brackets.  
In this contribution, we introduce our views on these MU values to remove the square brackets.
2.
Discussion
2.1
MU contributions in TR 38.810
MU contributions and assessment values for MOP and REFSENS (for DFF and IFF1) are described in Table B.1.1.3-1, B.1.1.3-2, B.1.3.3-1 and B.1.3.3-2. Almost all MU values still in square brackets are covered in Table B.1.1.3-1 (for DFF) except for “gNB emulator uncertainties” for REFSENS in Table B.1.1.3-2. 
MU contributions whose values are still in square brackets are as follows.

Stage 1: Calibration measurement

Quality of quiet zone for calibration process

Uncertainty of an absolute gain of the calibration antenna

Positioning and pointing misalignment between the reference antenna and the receiving antenna

Phase centre offset of calibration antenna
Stage 2: DUT measurement

Positioning misalignment

Measure distance uncertainty

Quality of quiet zone

Mismatch

Uncertainty of the RF power measurement equipment

Random uncertainty

gNB emulator uncertainties (Contribution from REFSENS table)

 Actual tables are shown in Appendix A.
2.2
Categorization of MU contributions
 In our view, MU contributions can be categorized in 3 groups from the previous discussions. And our view for each categorization is as follows.
(Category 1) Contributions which are proposed previously and agreed. But kept in square brackets temporarily.

- Uncertainty of an absolute gain of the calibration antenna (Stage 1)
- Positioning and pointing misalignment between the reference antenna and the receiving antenna (Stage 1)

- Phase centre offset of calibration antenna (Stage 1)

- Positioning misalignment (Stage 2)

- Measure distance uncertainty (Stage 2)


- Random uncertainty (Stage 2)
In our understanding, these values are already discussed in RAN4 and there are currently no more comments on them.
Thus if no more views are provided, we propose to remove square brackets from these contributions.
Proposal 1: Remove square brackets from MU contributions in category 1 above and capture it in TR 38.903.
(Category 2) Contributions which need to be checked the latest value from TE vendors / chamber vendors for optimization.
· Mismatch (Stage 2)

· Uncertainty of the RF power measurement equipment (Stage 2)
· gNB emulator uncertainties (Stage 2)

Companies are encouraged to bring their latest values on these contributions since these values are relatively large.

(Category 3) Contributions which need more discussion to decide values.

· Quality of quiet zone for calibration process (Stage 1)
· Quality of quiet zone (Stage 2)
Discussions on these contributions are still remaining. [2][3][4]. To remove brackets from these values, we need 2 steps.
Step 1: Decide our policy in this meeting on these values based on the contribution [4], whether to add offset MU value to the total MU, or slightly change the definition of QQZ. 
Step 2: Bring values once evaluation of QQZ is done based on the agreed common test setup.



3. Conclusion
In this contribution, we introduced our views on these MU values to remove the square brackets.

Proposal 1: Remove square brackets from MU contributions in category 1 above and capture it in TR 38.903.
 Companies are encouraged to bring the latest study result on the remaining contributions in category 2 and 3.
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4. Appendix A – MU assessment tables in TR 38.810

 MU assessment tables for DFF in TR 38.810 are as follows. MU contributions whose values are still in square brackets are highlighted in yellow. (Duplicated contributions in Table B.1.1.3-2 are omitted.)

Table B.1.1.3-1: Uncertainty assessment for EIRP and TRP measurement (D = 5 cm)

	UID
	Uncertainty source
	Uncertainty value

	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]


	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.50
	Rectangular
	1.73
	[0.29]

	2
	Measure distance uncertainty
	1.00
	Rectangular
	1.73
	[0.58]

	3
	Quality of quiet zone (NOTE 2)
	1.50
	Actual
	1.00
	[1.50]

	4
	Mismatch (NOTE 3)
	1.30
	Actual
	1.00
	[1.30]

	5
	Absolute antenna gain uncertainty of the measurement antenna
	0.00
	Normal
	2.00
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 4)
	2.16
	Normal
	2.00
	[1.08]

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.00
	Normal
	2.00
	1.00

	9
	Random uncertainty
	0.40
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD
	0.68
	U-shaped
	1.41
	0.48

	Stage 1: Calibration measurement

	11
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	12
	Reference antenna positioning misalignment
	0.29
	Rectangular
	1.73
	0.17

	13
	Quality of quiet zone for calibration process (NOTE 2)
	1.50
	Actual
	1.00
	[1.50]

	14
	Amplifier uncertainties
	0.00
	Normal
	2.00
	0.00

	15
	Uncertainty of the Network Analyzer
	0.40
	Normal
	2.00
	0.20

	16
	Reference antenna feed cable loss measurement uncertainty
	0.29
	Rectangular
	1.73
	0.17

	17
	Uncertainty of an absolute gain of the calibration antenna
	1.60
	Normal
	2.00
	[0.80]

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.35
	Rectangular
	1.73
	[0.20]

	19
	Phase centre offset of calibration antenna
	0.62
	Rectangular
	1.73
	[0.36]

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.20]

	TRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[5.37]

	NOTE 1:
The impact of phase variation on EIRP is FFS.
NOTE 2:
The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is [1dB]; for EIRP, the standard uncertainty of quiet zone is [1.5dB].

NOTE 3: 
The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 4:
The assessment assumes maximum DUT output power.


Table B.1.1.3-2: Uncertainty assessment for EIS measurement (D = 5 cm)

	UID
	Uncertainty source
	Uncertainty value

	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]


	Stage 2: DUT measurement

	1
	Pointing misalignment 
	0.50
	Rectangular
	1.73
	[0.29]

	2
	Measure distance uncertainty
	1.00
	Rectangular
	1.73
	[0.58]

	3
	Quality of quiet zone
	1.50
	Actual
	1.00
	[1.50]

	4
	Mismatch (NOTE 2)
	1.30
	Actual
	1.00
	[1.30]

	5
	gNB emulator uncertainties
	3.34
	Normal
	2.00
	[1.67]

	6
	Absolute antenna gain uncertainty of the measurement antenna
	0.00
	Normal
	2.00
	0.00

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Influence of the XPD
	0.68
	U-shaped
	1.41
	0.48

	9
	Amplifier uncertainties
	2.00
	Normal
	2.00
	1.00

	10
	Random uncertainty
	0.40
	Rectangular
	1.73
	[0.23]

	Stage 1: Calibration measurement

	11
	Mismatch 
	0.00
	U-shaped
	1.41
	0.00

	12
	Reference antenna positioning misalignment
	0.29
	Rectangular
	1.73
	0.17

	13
	Quality of quiet zone for calibration process
	1.50
	Actual
	1.00
	[1.50]

	14
	Amplifier uncertainties
	0.00
	Normal
	2.00
	0.00

	15
	Uncertainty of the Network Analyzer
	0.40
	Normal
	2.00
	0.20

	16
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	17
	Uncertainty of an absolute gain of the calibration antenna
	1.60
	Normal
	2.00
	[0.80]

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.35
	Rectangular
	1.73
	[0.20]

	19
	Phase centre offset of calibration antenna
	0.62
	Rectangular
	1.73
	[0.36]

	EIS Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.66]

	NOTE 1:
The impact of phase variation on EIS is FFS.
NOTE 2:
The analysis was done only for the case of operating at max output power, in-band, non-CA.
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