
CPWG Contribution

[bookmark: _Hlk3548187][bookmark: _Toc508617208]3GPP TSG-RAN5 Meeting #100	R5-235194
Toulouse, France, 21st Aug 2023 – 25th Aug 2023

Agenda item:	5.3.26.2
Source:	Keysight Technologies
Title:	General TRP/TRS MU Views
Document for:	Discussion and Endorsement
Introduction
This contribution shares some general and TE specific views of the TRP/TRS MUs. 
Discussion
RAN4 has done a preliminary MU investigation for TRP&TRS testing in [1][2] to determine whether labs are aligned or not in order to participate in the performance alignment campaign and thus be eligible to submit device measurements for the TRP/TRS requirements definition. It was agreed for RAN5 to finalize/optimize the MU work while RAN4 suggested to RAN5 to keep the TT values defined in RAN4 as they were taken into account for the requirements definition [4].
	Sub-topic 3-2 TT for FR1 TRP TRS
Issue 3-2-1: Recommended TT values for FR1 TRP TRS
Agreement:
Agree 0.62 * preliminary MU as TT recommendation (1.1dB TT for TRP and 1.4dB TT for TRS) in line with actual RAN4 3GPP lab alignment framework and measurements summarized in [R4-2212817].
Optimization of the MU assessment could be done in RAN5, but RAN4 suggests not to change the TT values for FR1 TRP TRS.


The placeholders for MU were just added in [3] with the expectation to finalize the MU definition this meeting. 
Measurement Grids
Measurement grid MUs were presented in RAN4 and incorporated in [2] after the initial, preliminary MU efforts were completed. Subsequently, the proponents of the new measurement grids presented their work in RAN5 in [6] with all proposals endorsed.
	Proposal 1: For above 3 GHz, adopt the measurement grids and MUs (standard deviation) in [12] from Table 10 for smartphones/tablets.
Proposal 2: For below 3 GHz, adopt the measurement grids and MUs (standard deviation) in [12] from Table 10 for smartphones/tablets.
Proposal 3: Labs are free to select any of the measurement grids in Table 10 for testing.
Proposal 4: Treat the mean errors for TRP/TRS in Table 10 as systematic uncertainty and revise the MU tables in Table A.4.3.1-2 for TRP and in Table A.4.4.1-2 for TRS [12] accordingly
Proposal 5: Define the Maximum Test System Uncertainty (MTSU) based on the coarsest measurement grids for TRP/TRS from Table 10 using the Clenshaw-Curtis quadrature, i.e., TRP MTSU based on an MU of 0.16dB (mean error: 0dB) and TRS MTSU based on an MU of 0.23dB (mean error: 0.08dB).
Proposal 6: RAN5 to extend the applicability the new, coarse measurement grids to legacy OTA testing once the TRP measurement grids for FR1 are finalized



[bookmark: _Ref114131785]Table 1: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids
	Test Metric
	Frequency Range
	Quadrature
	[°]
	[°]
	Min. Number of Grid Points 
	Std. Uncertainty [dB]
	|Mean Error| [dB]

	TRP
	< 3GHz
	sin()
	15
	15
	266
	0
	0

	TRS
	
	
	30
	30
	62
	0.04
	0.09

	TRP
	
	Clenshaw-Curtis
	15
	15
	266
	0
	0

	TRP/TRS
	
	
	30
	30
	62
	0
	0

	TRP/TRS
	
	
	30
	45
	42
	0.03
	0

	TRS
	
	
	30
	60
	32
	0.05
	0

	TRS
	
	
	45
	45
	26
	0.05
	0

	TRP
	> 3GHz
	sin()
	15
	15
	266
	0
	0.03

	TRS
	
	
	30
	30
	62
	0.11
	0.11

	TRP
	
	Clenshaw-Curtis
	15
	15
	266
	0
	0

	TRP/TRS
	
	
	30
	30
	62
	0.11
	0

	TRP/TRS
	
	
	30
	45
	42
	0.16
	0

	TRS
	
	
	30
	60
	32
	0.21
	0

	TRS (Note 1)
	
	
	45
	45
	~26
	0.23
	0.08

	Note: Unless specified otherwise, if the back pole EIRP(=180°)/EIS(=180°) cannot be measured due to obstruction and/or blockage, it shall be extrapolated using the average of all EIRPs/EISs from the last cut.
Note 1: The exact number of grid points depends on whether the back pole EIRP(=180°)/EIS(=180°) must be extrapolated due to obstruction and/or blocking. If extrapolation is required, the back pole shall be the average of at least two neighbouring test points at q=165°. 


The incorporation of these measurement grids into [3] is done in [5].
It can be observed that an MU frequency split was endorsed in both RAN4 and RAN5, i.e., below and above 3 GHz, e.g., [2][4][6]
	Issue 3-1-2: Frequency division for FR1 
Agreement: 
· Separate FR1 into two sub-ranges for measurement grid i.e., f<3GHz and f>3GHz.


[bookmark: _Ref142672550]Observation 1: An MU frequency split for below 3 GHz and above 3 GHz was endorsed in RAN4 and RAN5 for measurements grids. 
This frequency split is discussed in some detail next.


MU Frequency Regions/Split
As outlined above, a frequency split for at least one MU element was endorsed already. For NR FR1 BS OTA testing [7], the MUs/TTs were split into two (f≤3 GHz, f> 3GHz) or three regions (f≤3 GHz, 3 GHz<f≤4.2 GHz, f> 4.2 GHz) depending on test case. TE MUs were defined for the three regions in [7], specifically Clause C.2. For UE TRP/TRS testing, it is proposed to define just two frequency regions, i.e., f≤3 GHz and f>3 GHz to simplify things and since the boundaries of the MU frequency regions have not been harmonized between all vendors while a boundary at or near 3 GHz is commonly used. Additionally, the MUs for FR1 MIMO OTA testing [13] are also split into the same frequency regions, i.e., below and above 3 GHz. 
[bookmark: _Ref142672551]Proposal 1: For NR FR1 UE TRP/TRS testing, define two frequency regions: f≤3 GHz and f> 3GHz for MU/MTSU calculation purposes, i.e., augment the MU estimation tables in [3]
TE Measurement Uncertainties
This section is addressing the TE MUs proposed for UE TRP/TRS testing. The TE MUs defined for BS OTA testing in [7], specifically Clause C.2, are not readily applicable for UE TRP/TRS testing since the call box MUs should be considered for EIRP and EIS measurements. Additionally, it seems that the MUs for in [7] were derived based on the top-of-the-line test equipment only while traditional UE TRP/TRS testing often leveraged mid-range test equipment as well. Some TE MUs for UE TRP/TRS were previously discussed in [8] asking other TE vendors for feedback. 
While the TE MUs in [1][2] are generally listed with a rectangular distribution, TE datasheets are commonly quoting MUs/accuracies with a “95% confidence level” and/or a “coverage factor of 2”, i.e., all TE MUs in [3] should be quoted with a normal distribution and a divisor of 2. This is in contrast to the endorsed proposal in [8] which suggested to quote the communication tester MUs with an actual distribution; however, in [8], it was highlighted that “typical performance in the communication tester datasheet is expressed as expanded uncertainty.” 
[bookmark: _Ref142672552]Proposal 2: Quote the TE MUs in [3] using a normal distribution and a divisor of 2 going forward. 
Since the datasheets of NR FR1 communication testers are not readily available for review to everyone, i.e., not available to download from manufacturer’s websites, this contribution focuses on Keysight’s UXM MUs for the ‘Communication Tester: uncertainty of the absolute output level’ and the ‘Measurement Receiver: uncertainty of the absolute level’ MUs with the expectation that other communication tester vendors can confirm the MUs presented here. 
The EIRP measurement uncertainty ‘Measurement Receiver: uncertainty of the absolute level’ in [1][2] and [7] are based on power meters; however, power meters are not widely used for OTA EIRP measurements in legacy UE OTA systems as also highlighted in [8]. It is therefore recommended to leverage MUs from either spectrum analysers or communication testers instead.
[bookmark: _Ref142672553]Proposal 3: Define the EIRP measurement uncertainty ‘Measurement Receiver: uncertainty of the absolute level’ based on spectrum analyser and/or communication tester MUs instead of power meters.
The EIRP measurement MU element ‘Measurement Receiver: uncertainty of the absolute level’ yielded similar MUs when comparing the UXM MU with MUs from mid-range to high-end Spectrum Analysers (based on a review of published MUs in publicly available datasheets from Keysight, R&S, and Anritsu). The amplitude level accuracy for the UXM was determined by Root Sum Square (RSS) combining the CW level accuracy and the level flatness (for up to 100 MHz bandwidths). These values are closely aligned with the 0.2 dB (std. uncertainty) for the entire frequency range proposed in [8]. 


[bookmark: _Ref140665112]Table 2: Proposed MU for ‘Measurement Receiver: uncertainty of the absolute level’
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Probability Distribution
	Divisor
	Standard Uncertainty [dB]

	Measurement Receiver: uncertainty of the absolute level
	From datasheet of communication tester (RSS combining the CW level accuracy and the level flatness) or spectrum analyser. 
	≤3 GHz: 0.42
>3 GHz: 0.54
	Normal
	2
	≤3 GHz: 0.21
>3 GHz: 0.27


The EIS measurement MU element ‘Communication Tester: uncertainty of the absolute output level’ was derived from the output level accuracy of the UXM by RSS combining the CW level accuracy and the level flatness (for up to 100 MHz bandwidths). These values are significantly lower than the 1 dB (std. uncertainty) for the entire frequency range proposed in [8] which seem unreasonably high especially compared with the 0.58 dB std. uncertainty defined for LTE in [9]. The latest generation of communication testers should yield a better MU than the legacy communication testers. 
[bookmark: _Ref140665176]Table 3: Proposed MU for ‘Communication Tester: uncertainty of the absolute output level’
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Probability Distribution
	Divisor
	Standard Uncertainty [dB]

	Communication Tester: uncertainty of the absolute output level
	From datasheet of communication tester (RSS combining the CW level accuracy and the level flatness)
	≤3 GHz: 0.45
>3 GHz: 0.75
	Normal
	2
	≤3 GHz: 0.23
>3 GHz: 0.38


The VNA measurement uncertainty ‘Uncertainty of network analyzer’ was derived from Keysight, R&S, and Anritsu mid-range to high-end VNA datasheets. Given the frequency split and the free-space path loss (FSPL) differences of a chamber with a 1.61 m range length (FSPL at 3 GHz: 36.5 dB and at 7.125 GHz: 53.6 dB), the VNA MUs for below 3 GHz were based on transmission coefficients of -60 dB and for above 3 GHz were based on transmission coefficients of -70 dB. 
[bookmark: _Ref140665197]Table 4: Proposed MU for ‘Uncertainty of network analyzer’
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Probability Distribution
	Divisor
	Standard Uncertainty [dB]

	Uncertainty of network analyser
	From datasheet of VNA with assessed transmission coefficients
	≤3 GHz: 0.2
>3 GHz: 0.5
	Normal
	2
	≤3 GHz: 0.1
>3 GHz: 0.25


It is proposed to adopt the TE MUs from Table 2 through Table 4.
[bookmark: _Ref142672554]Proposal 4: Adopt the TE MU ‘Measurement Receiver: uncertainty of the absolute level’ from Table 2 
[bookmark: _Ref142672555]Proposal 5: Adopt the TE MU ‘Communication Tester: uncertainty of the absolute output level’ from Table 3 
[bookmark: _Ref142672556]Proposal 6: Adopt the TE MU ‘Uncertainty of network analyzer’ in Table 4
Measurement Distance Uncertainty
This section is reviewing the measurement distance uncertainty and the corresponding MUs in [1][2][3]. The MU element description for this MU element is provided in [3] as follows:
	[bookmark: _Toc516760282][bookmark: _Toc68601412][bookmark: _Toc97741395][bookmark: _Toc106114476][bookmark: _Toc114134436][bookmark: _Toc136355531]A.4.2.7	Measurement distance
The uncertainty contribution from a finite measurement distance is estimated in three parts. The two three elements of mismatch uncertainty contributions are combined by the root-sum-squares (RSS) method to derive the total combined mismatch uncertainty.
[bookmark: _Toc516760283][bookmark: _Toc68601413][bookmark: _Toc136355532]A.4.2.7.1	Offset of phase centre from axis(es) of rotation
[bookmark: _Toc136355533]A.4.2.7.1.1	Offset of DUT phase centre from axis(es) of rotation
In all the measurements defined in this test procedure the DUT and phantom combination is rotated about the ear reference point of SAM phantom, which is also assumed to be the location of the phase centre in both angular directions of the measurements. 
For some positioning systems this may be practically impossible in which case a measurement uncertainty contribution can arise because the phase centre will rotate on a non-zero radius about the centre of rotation, thereby giving a variable measurement distance. Data averaging process may lead to a partial self-cancel of this uncertainty. 
The uncertainty limits of this effect are calculated by means of the following formula (uj22 of [6]):

Because of the phase center can be anywhere between the offset limits, the distribution is assumed to have a rectangular and the phase center limit is divided by giving the following standard uncertainty:

To convert this standard uncertainty in dB, we divide it by the standard uncertainty conversion factor (table 1 of [11]):


[bookmark: _Toc136355534]A.4.2.7.1.2	Offset of calibration antenna phase centre from axis(es) of rotation
If a gain calibration is performed in Stage 1 with a directive antenna (e.g. horn antenna), the uncertainty contribution of calibration antenna’s phase centre displacement is estimated by means of the following formula (uj21 of [12]): 

Because of the phase center can be anywhere between the offset limits, the distribution is assumed to have a rectangular distribution and the phase center limit is divided by giving the following standard uncertainty:

To convert this standard uncertainty in dB, we divide it by the standard uncertainty conversion factor (table 1 of [11]):

If a gain calibration is performed in Stage 1 with omnidirectional calibration antenna (e.g. sleeve dipoles), uncertainty should be 0.00 dB provided that care is taken in their positioning since the phase centre are easily identifiable.
For an efficiency calibration with an omnidirectional calibration antenna, the  is calculated similarly as for gain calibration but the uncertainty may be divided by factor 2. This is due to correcting impact of data averaging in this type of calibration.
[bookmark: _Toc516760284][bookmark: _Toc68601414][bookmark: _Toc136355535]A.4.2.7.2	Mutual coupling
In measurement of radio performances of UMTS mobile phones in speech mode, the mutual coupling uncertainty for this frequency band is a 0.00dB value (see annex A.2 in [7]).
The 0.00dB value can be extended for NR FR1 band frequencies.
[bookmark: _Toc516760285][bookmark: _Toc68601415][bookmark: _Toc136355536]A.4.2.7.3	Phase curvature
This uncertainty originates from the finite far-field measurement distance, which causes phase curvature across the DUT. If the minimum measurement distance is respected, this error is assumed to be negligible.


The MU budgets in [1][2][3] are listing this MU element separately for each stage, i.e., the statement in Clause A4.2.7 in [3] about RSS’ing the two MU elements into one is not really applicable here. In [3], the MU budget just references A.4.2.7, i.e., 
	UID
	Description of uncertainty contribution
	Details in clause

	Stage 2: DUT measurement (Figure A.3.1-1, Figure A.3.1-2)

	5 (TRP)/
6 (TRS)
	Measurement distance
	A.4.2.7

	Stage 1: Calibration measurement, network analyzer method (Figure A.3.2-1)

	19 (TRP)/
20 (TRS)
	Measurement distance
	A.4.2.7


but it would be preferable to reference Clause A.4.2.7.1.1 for UID 5/6 in Stage 2 and reference Clause A.4.2.7.1.2 for UIDs 19/20 in Stage 1 instead. It is proposed to provide this clarification in the MU budgets when incorporated into [3].
[bookmark: _Ref142672557]Proposal 7: Provide more detailed information and references for MU Elements of ‘Measurement Distance’ in Stages 1 and 2 of the MU tables in [3].
The calculation of the MUs in [3] were based on the following assumptions and thus resulted in the following values
		UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement

	5
	Measurement distance   
	d=1.6m, Δd=0.05m
	[0.27]
	Rectangular
	1.73
	1
	[0.16]

	Stage 1: Calibration measurement, network analyzer method 

	19 (TRP)
20 (TRS)
	Measurement distance 
	Dipole: aligned with phase center
	[0]
	Rectangular
	1.73
	1
	[0.00]





for hand only testing.
For the ‘Measurement distance’ MU element in Stage 2, a non-zero MU element should only be applicable to beside head/beside head and hand testing when the phantom head is centred with the axis of the turntable, i.e., the ear reference point is offset from the axis of rotation. However, since the beside head and hand testing is not considered in [3] (MUs were determined for this test condition in [1] and [2]), and since for hand only testing, the hand/DUT is centred with the axis of the turntable, the MU element in A.4.2.7.1.1 is not applicable for the hand only test cases and the MU should therefore be set to 0 dB as shown in Table 5. 
[bookmark: _Ref140669038]Table 5: Proposed MU for ‘Measurement distance’ in Stage 2
	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement

	5
	Measurement distance   
	DUT is not offset for hand-only phantom testing
	0
	Rectangular
	1.73
	1
	0


[bookmark: _Ref142672558]Proposal 8: Adopt the MU ‘Measurement distance’ in Stage 2 from Table 5 
For the ‘Measurement distance’ MU element in Stage 1, a non-zero MU element should be considered only when a horn antenna is used for calibration purposes while the offset of calibration antenna phase centre for dipoles can be considered insignificant. Thus the MU can be confirmed to be 0 dB in [3] as assumed previously in [1][2] with a slight rewording of the comment
[bookmark: _Ref140669418]Table 6: Proposed MU for ‘Measurement distance’ in Stage 2
	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 1: Calibration measurement, network analyzer method 

	19 (TRP)
20 (TRS)
	Measurement distance 
	Dipole: phase center is aligned with axis of rotation
	[0]
	Rectangular
	1.73
	1
	[0.00]


[bookmark: _Ref142672559]Proposal 9: Confirm the MU ‘Measurement distance’ in Stage 1 in Table 6
Uncertainty related to the use of phantoms
This section is reviewing the ‘Uncertainty related to the use of phantoms’ MU element. The pending agreement between 3GPP and CTIA related to phantoms allows 3GPP to leverage the hand phantoms for NR FR1 OTA testing and should therefore also cover the use of MUs defined in CTIA [10] based on simulations/measurements. The MU element for phantoms in [1][2][3] is outdated 
		UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	8 (TRP)/
9 (TRS)
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20                     U [dB] = 0.15
	[0.32]
	Rectangular
	1.73
	1
	[0.18]





and not aligned with the simulated standard uncertainty from SPEAG of 0.37 dB in CTIA for the hand only (data mode) testing, i.e., Table 2.13.2.6-1 of [10].
	[image: ]



It is therefore proposed to revise the MU element to ‘Uncertainty related to the use of hand phantoms’ to that in Table 7
[bookmark: _Ref140683820]Table 7: Proposed MU for ‘Uncertainty related to the use of hand phantoms’
	UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	8 (TRP)/
9 (TRS)
	Uncertainty related to the use of hand phantoms 
	Material Dielectric Constant, Material Conductivity, Geometry/Shape (incl. spacer), Data Mode Fixture
	0.64
	Rectangular
	1.73
	1
	0.37


[bookmark: _Ref142672560]Proposal 10: Adopt the MU ‘Uncertainty related to the use of hand phantoms’ from Table 7
Random Uncertainty
As commented in [8], this MU element was not “not updated from TS 37.544, which refer to old studies.” The current random uncertainty includes phantom effects which are already included in the ‘Uncertainty related to the use of hand phantoms,’ e.g., the positioning uncertainty for hand-only testing is considered 0 dB in [10]. Additionally, the phantoms listed in the comments are not really applicable to hand only testing. It is therefore proposed to set this random uncertainty to a fixed number for NR FR1 OTA testing which is commonly done for OTA testing in 3GPP. For instance, for FR2 SISO OTA testing, this MU was set to an uncertainty value of 0.5 dB (with normal distribution) [11] while for LTE MIMO OTA testing, this MU was set to an uncertainty of 0.2 dB (with rectangular distribution). Given the reduced complexity of NR FR1 when compared to NR FR2 OTA testing, it is proposed to define the random uncertainty as to half that of NR FR2 for TRP, i.e., as outlined in Table 8. For TRS, it is proposed to include a digital error rate uncertainty in the random uncertainty and increase the uncertainty value to 0.4 dB instead. 
		UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	10 (TRP)/
11 (TRS)
	Random Uncertainty 
	Monoblock, clamshell and PDA design used for testing 
	[0.81]
	Rectangular
	1.73
	1
	[0.47]





[bookmark: _Ref140764151][bookmark: _Ref140764146]Table 8: Proposed MU for ‘Random Uncertainty’
	UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	10 (TRP)
	Random Uncertainty 
	Fixed MU to account for all the unknown, unquantifiable, etc. uncertainties
	0.25
	Normal
	2
	1
	0.13

	11 (TRS)
	Random Uncertainty 
	Fixed MU to account for all the unknown, unquantifiable, etc. uncertainties including digital error rate
	0.4
	Normal
	2
	1
	0.20


[bookmark: _Ref142672561]Proposal 11: Adopt the MU ‘Random Uncertainty’ from Table 8
Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
This MU element describes the measurement uncertainty of the calibration antenna used to calibrate the total system losses in the various paths used for transmitter and receiver measurements and the data should come from “from a calibration report with traceability to a National Metrology Institute with measurement uncertainty budgets generated following the guidelines outlined in internationally accepted standards” instead of the datasheet of the antenna (typical data) for device certification purposes. Based on an internal review of calibration reports of calibration certificates, the distribution is commonly ‘normal’ like TE equipment MUs. It is proposed to adopt the MU values and description in Table 9. 
[bookmark: _Ref142549126][bookmark: _Ref142549123]Table 9: Proposed MU for ‘Uncertainty of the absolute gain/radiation efficiency of the calibration antenna’
	UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	18 (TRP)/
19 (TRS)
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration report with traceability to a National Metrology Institute
	0.58 (≤3GHz)
0.4 (>3GHz)
	Normal
	2
	1
	0.29 (≤3GHz)
0.20 (>3GHz)


[bookmark: _Ref142672562]Proposal 12: Adopt the MU ‘Uncertainty of the absolute gain/radiation efficiency of the calibration antenna’ from Table 9


Conclusion
Observation 1: An MU frequency split for below 3 GHz and above 3 GHz was endorsed in RAN4 and RAN5 for measurements grids.
Proposal 1: For NR FR1 UE TRP/TRS testing, define two frequency regions: f≤3 GHz and f> 3GHz for MU/MTSU calculation purposes, i.e., augment the MU estimation tables in [3]
Proposal 2: Quote the TE MUs in [3] using a normal distribution and a divisor of 2 going forward.
Proposal 3: Define the EIRP measurement uncertainty ‘Measurement Receiver: uncertainty of the absolute level’ based on spectrum analyser and/or communication tester MUs instead of power meters.
Proposal 4: Adopt the TE MU ‘Measurement Receiver: uncertainty of the absolute level’ from Table 2
Proposal 5: Adopt the TE MU ‘Communication Tester: uncertainty of the absolute output level’ from Table 3
Proposal 6: Adopt the TE MU ‘Uncertainty of network analyzer’ in Table 4
Proposal 7: Provide more detailed information and references for MU Elements of ‘Measurement Distance’ in Stages 1 and 2 of the MU tables in [3].
Proposal 8: Adopt the MU ‘Measurement distance’ in Stage 2 from Table 5
Proposal 9: Confirm the MU ‘Measurement distance’ in Stage 1 in Table 6
Proposal 10: Adopt the MU ‘Uncertainty related to the use of hand phantoms’ from Table 7
Proposal 11: Adopt the MU ‘Random Uncertainty’ from Table 8
Proposal 12: Adopt the MU ‘Uncertainty of the absolute gain/radiation efficiency of the calibration antenna’ from Table 9
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