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1. Introduction
At RAN4#87 meeting [2] was agreed, introducing test parameters and metrics for NR FR2 RRM testing in TR 38.810 [1]. However, there are still following pending items to conclude the SI with this regard as per [3]:
· Open issues for RRM test parameters and metrics initial MU assessment
· Reference point definition for Test parameters for RRM testing to be controlled by TE is FFS (e.g. SNR)

· Feasibility of implementation of identified test parameters and metrics

· Initial assessment of the MU elements related to the identified metrics and parameters

· Reuse the MU elements in DFF method for RF testing as starting point, define the new contributors related to RRM metrics (if any)

· Identify key elements contributing to the MU. 

· At least analyse the MU factors and provide initial assessment for DL SNR and power level accuracy/range

· Detailed analysis of MU is up to RAN5

In this paper we address the MU part (highlighted in turquoise), while the reference point and implementation feasibility discussion are handled in a separate contribution in [4].
2. Discussion

The RRM BLS defined in clause 6.2.1 of [1], defines the list of capabilities that a test system needs to fulfill in order to be used for NR RRM FR2 testing. The capabilities can be addresses and enabled using different TE implementation methods, especially with regards of far field generation. The resulting MUs will depend respectively on the method. In the last RAN4 meeting, the DFF method was considered for the RRM BLS. The main advantages for RRM testing is the simplicity of the DFF method and the application of many results from the intense work done for UE RF DFF to UE RRM BLS. The definition of the Far Field (incl. Distance), Quiet Zone and Applicability were decided to be reused (as appropriate), while the MU elements of the UE RF DFF method can be used at this stage as a starting point. The MUs should be analysed for the settable parameters and for the requirement metrics. RAN4 shall start with the basic settable parameters: DL power accuracy and SNR, while other parameters, metrics and details are to be handled in RAN5.

In this contribution we analyse the MUs for the DL power accuracy at the center of quiet zone (proposed in [4] to be the reference point). 
2.1 MU elements and values from EIS and Quality of the QZ

Basically, setting the DL power at a certain level is the same as required and analysed for the EIS measurement with UE RF DFF method. Following tables describe the EIS MU elements (contributions) and respective values (assessment) for the UE RF DFF method.
TR 38.810 Table B.1.1.2-2: Uncertainty contributions for EIS measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Pointing misalignment 
	B.1.1.4.1

	2
	Measure distance uncertainty
	B.1.1.4.2

	3
	Quality of quiet zone
	B.1.1.4.3

	4
	Mismatch
	B.1.1.4.4

	5
	gNB emulator uncertainties
	B.1.1.4.16

	6
	Absolute antenna gain uncertainty of the measurement antenna
	B.1.1.4.5

	7
	Phase curvature
	B.1.1.4.7

	8
	Influence of the XPD
	B.1.1.4.10

	9
	Amplifier uncertainties
	B.1.1.4.8

	10
	Random uncertainty
	B.1.1.4.9

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	B.1.1.4.11

	13
	Quality of quiet zone for calibration process
	B.1.1.4.18

	14
	Amplifier uncertainties
	B.1.1.4.8

	15
	Uncertainty of the Network Analyzer
	B.1.1.4.12

	16
	Phase curvature
	B.1.1.4.7

	17
	Uncertainty of an absolute gain of the calibration antenna
	B.1.1.4.14

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B.1.1.4.15

	19
	Phase centre offset of calibration antenna
	B.1.1.4.17


TR 38.810 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.


If we first assume only one antenna in the OTA chamber of the RRM BLS based on DFF, considering the same FF distance, QZ definition, applicability and reference point with the UE RF DFF method (as mentioned above), then even the MU elements and values should be the same, thus the tables above apply. However, the fundamental difference between the UE RF DFF method and the RRM BLS based on DFF, is the ability of the latter one to emulate a second simultaneously active probe in the OTA chamber. This requires at least one additional physical antenna in the OTA chamber and then – depending on the deployment – further additional antennas and/or antenna positioners. We need to analyze whether the presence of new antennas and active probes introduces new MU elements and/or affect the MU values taken from EISs.
In our understanding the EIS MU elements defined for a single-probe UE RF DFF method, which are not related to the antenna, will not change in a multi-probe UE RRM BLS based on DFF. 
In addition, also MU elements related to the antenna, will apply to each of UE RRM BLS antennas separately and as such again do not change in type and value. 
The only exceptions is here the Quality of the Quiet Zone. Its quality will be impacted directly by the extra reflections caused by the additional antennas, mounting system, positioning devices etc. Thus at this stage the Quality of the Quiet Zone requires further analysis and can be set as FFS.
Proposal 1: For DL power accuracy, the EIS MU elements and values of UE RF DFF method apply to the UE RRM BLS based on DFF. Only the quality of QZ needs further study.
In additions to the additional reflections, new potential MU contributors (elements) can be identified, as follows.

2.2 Probe Mutual Coupling

The presence of multiple antennas (transmitting or not at a given time) affects the transmitting characteristic of each individual antenna. This effect can be described as Probe Mutual Coupling (Figure 1) and will affect in addition the Quality of the Quiet Zone. Thus, it does not need to be captured as an individual MU element and it can be covered in the revised Quality of Quiet Zone. 
Proposal 2: For DL power accuracy, the Probe Mutual Coupling in the multi-probe UE RRM BLS based on DFF is not introduced as a separate MU element and its effect is captured as part of Quality of QZ.
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Figure 1: Probe Mutual Coupling
2.3 Probe Positioning Error

The current RRM BLS definition lists a set of angular relationship between the two simultaneously active antennas and the DUT. Whether the antennas are fixed or part of a positioning system, there is room for mechanical errors that introduce an additional TE uncertainty w.r.t. the required angular relationship between two active probes (Figure 2). However, in our understanding, at this stage only uncertainties are required which condition the feasibility definition of the requirements. The agreed angular offsets of RRM BLS are a set of angles compromised arbitrarily to quantify the space, but whether the angle is 30° or (e.g.) 32° does not have any impact on the DL requirement performance. As such, there is no need to list this probe positioning error this as an additional MU element. If it later seen relevant by RAN5 for the TT calculation, a respective statement on the maximum allowed TE relative angular relationship inaccuracy can be provided in the RAN5 specification.
Proposal 3: The uncertainty of the relative angle between two active probes in the UE RRM BLS based on DFF, is not relevant for the feasibility of the requirement and is therefore not introduced as a separate MU element. If RAN5 judges it relevant for TT calculation, RAN5 can introduce a statement on the maximum allowed TE uncertainty for relative angular relationship between active probes.
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Figure 2: Probe Positioning Error
2.4 Relative AoA Dispersion

As per the proposal in [2] the angular relationship between active probes is defined at the center of QZ. However, as the QZ is not a point, but in case of a DFF system rather the volume of a sphere, there will be a slight increase of the angle between the probes from the center towards the borders of the QZ (Figure 3), called relative AoA dispersion. This dispersion is deterministic and can be calculated based on the required angular offset, radius of the QZ and distance between center of QZ and TE antennas (maximum dispersion occurs for the shortest distance i.e. = FF distance). As such, there is no need to list it as an essential uncertainty contribution. It remains a derivable value, which can be handled in RAN5 as part of TT calculation if required. 

Proposal 4: The relative AoA dispersion between centre of QZ and borders of QZ is a deterministic quantity and is therefore not introduced as a separate MU element. If judged relevant by RAN5, it can be considered as part of TT calculation process.
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Figure 3: Relative AoA Dispersion
3. Conclusion
This paper analyses briefly the MUs related mostly to DL power accuracy in the UE RRM BLS based on DFF. Following proposals are made:   
Proposal 1: For DL power accuracy, the EIS MU elements and values of UE RF DFF method apply to the UE RRM BLS based on DFF. Only the quality of QZ needs further study.
Proposal 2: For DL power accuracy, the Probe Mutual Coupling in the multi-probe UE RRM BLS based on DFF is not introduced as a separate MU element and its effect is captured as part of Quality of QZ.
Proposal 3: The uncertainty of the relative angle between two active probes in the UE RRM BLS based on DFF, is not relevant for the feasibility of the requirement and is therefore not introduced as a separate MU element. If RAN5 judges it relevant for TT calculation, RAN5 can introduce a statement on the maximum allowed TE uncertainty for relative angular relationship between active probes.
Proposal 4: The relative AoA dispersion between centre of QZ and borders of QZ is a deterministic quantity and is therefore not introduced as a separate MU element. If judged relevant by RAN5, it can be considered as part of TT calculation process.

Based on the above proposals (1 and 2), a TP for TR 38.810 has been proposed in [5] 
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