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General topics
1.1
Summary of contributions and decisions
	TDoc
	Title
	Source
	Recommended decision

	R4-1713050
	UE Test Coverage in mmWave NR
	ANRITSU LTD
	Return to in 9.7.14

	R4-1713664
	TP to TR38.810 – Fixing issue to the existing version - Adding reference
	MVG Industries
	Revised

	R4-1713810
	TR38.810 v0.0.6
	Intel Corporation
	Approved

	R4-1713812
	TR38.810 v0.1.0
	Intel Corporation
	Return to


1.2
Summary of proposals
	Company
	Views

	Anritsu [13050]
	Scenarios:
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Anritsu believes that Testability of Beam steering/dynamic scenarios should be considered now, not delayed to a later stage. If delayed, it is likely that the baseline Test systems will require extensive re-work.

We should note that in LTE, the high Doppler condition is tested both as demodulation performance in TS 36.101, and as reselection / event triggered reporting in TS 36.133.

Proposal 1: The scenarios described in section 2 are valid inputs to the Test requirements

Proposal 2: The scenarios described in section 2 should be included in the UE Test Coverage

Proposal 3: Test coverage decisions should be taken across the whole set of envisaged test setups

Proposal 4: Testability of Beam steering should be considered now, not delayed to a later stage


1.3
Discussion

Keysight: we support this in principle
Bluetest: it is not clear how to combine the dynamic nature with the baseline setup that we have; other baselines had been proposed

R&S: the WF from Nagoya prioritized static scenarios, and dynamic scenarios are not precluded; the scenarios should be driven by requirements and not test methods

Anritsu: we want to drive this from the requirements end; we are afraid of individually excluding these kinds of requiremnts if we focus on each baseline individually; we are seeking endorsement of the proposals
R&S: can we decide requirements in this SI?

ETS: what is the time factor in these scenarios? We are not sure if this is standardized in the design

R&S: to just mention beam steering is not sufficient; what kind? Static or dynamic?

Anritsu: we intend high level; what is the kind of beam steering that should be considered is what we intend to capture

R&S: where is beam steering excluded in past agreement or the TR?

Anritsu: “testability of beam steering” is illustrated in the scenarios provided

Agreements:

Proposal 3: Test coverage decisions should be taken across the whole set of envisaged test setups
MVG: we need a revision for our TP 

2
Measurement uncertainty
2.1
Summary of contributions and decisions
	TDoc
	Title
	Source
	Recommended decision

	R4-1713006
	NR MU offline call#1 meeting minutes
	CATR
	Approved

	R4-1713008
	NR MU offline call#2 meeting minutes
	CATR
	Approved

	R4-1712809
	WF on NR MU and test tolerance
	CATR
	Return to

	R4-1713215
	TP on Measurement Uncertainty assessment
	CATR
	Return to

	R4-1712547
	Measurement Uncertainty values of EIRP/EIS for mmWave
	Anritsu Corporation
	Noted

	R4-1713716
	MU proposal for RF baseline
	Keysight Technologies UK Ltd
	Noted

	R4-1712662
	MU aspects for EIS
	Keysight Technologies UK Ltd
	Return to

	R4-1713677
	Test Equipment Measurement Uncertainties for NR UE RF Baseline System 
	ROHDE & SCHWARZ
	Noted

	R4-1713695
	Mismatch Uncertainty Example for the Calibration Stage
	ROHDE & SCHWARZ
	Revised


2.2
Summary of proposals
	Company
	Views

	Anritsu [12547]
	MU budget values captured in MU spreadsheet by CATR
Observation 1: In a case that D = 15 cm, MU value cannot be applied to the minimum output power test case because of the extremely high free space path loss and the signal level reaches almost same level as the thermal noise level.  

Observation 2: Total MU values becomes unrealistic when D = 15 cm due to the extremely high path loss and also the losses with long cables which are used in the chamber.

	CATR
	MU budget values captured in MU spreadsheet as the Rapporteur porposal

	Intel [10386]
	MU budget values captured in MU spreadsheet by CATR

	Keysight [13716, 12662]
	MU budget values captured in MU spreadsheet by CATR

Observation 1: The sampling grid for TRP measurements is still to be defined

Observation 2: For the scenario of small quiet zone (5cm), the MU is less than 4 dB
Proposal 1: Based on the agreed DUT dimension of 15cm [1] until the impact of the power variation on sensitivity is quantified, the range length limited by 22.5˚ of phase taper is to be used which is based on 2D2/λ (Fraunhofer distance).

	Rohde & Schwarz [13677, 13695]
	MU budget values captured in MU spreadsheet by CATR

Proposal: take the MU values for VNAs (Table 1), spectrum analysers (Table 2), and power meters (Table 3) into account when assessing the MU of baseline test systems
Proposal: take the mismatch MU value for the radiated calibration into account when assessing the MU of baseline test systems


2.3
Discussion

Item 1 Positioning misalignment
Keysight: we propose 0.5 dB
R&S: we need documentation on this

PCTEST: we cannot take 0, because this has not been evaluated; should be FFS

Keysight: this value is dependent on the beam width assumed for the test; a narrow beam device will drive this uncertainty higher
Agreement: set the uncertainty value to [0.5]
Item 2 Measure distance uncertainty
MVG: why was this element set to 0? Based on our analysis, this depends on the UE antenna pattern; for D=15 cm 2 dB, for D=5 cm 0.5 dB
R&S: we proposed 1 dB for 15 cm; based on the data we had presented we would not agree to 0 dB

MVG: R&S data was based on just power measurements; our result is based on phase evaluation of plane wave evaluation
Keysight: there is no proposal how to determine this; depending on the type of array also matters; even at 2D^2/lambda there is a 0.5 dB uncertainty; the method needs to be agreed

R&S: last meeting at D=5 we see a power difference of 0.5 dB; this value should be at least 0.5 dB and potentially larger according to additional analysis

Proposal: For D=5cm set value to at least [1.0] dB and potentially higher based on additional analysis
Item 3: next topic

Item 4 Mismatch
Keysight: we are OK with the standard uncertainty = 0.5

R&S: we presented last meeting with 1.9 dB standard uncertainty; a revised proposal from this week is 1.3 dB standard; this includes the measurement stage and the calibration stage; with split calibration we expect 1.9 and 2.0 and for system calibration we expect 1.3 dB for both stages
Anritsu: our proposal for system calibration we expect uncertainty value of 2.72 dB; for split calibration the proposal is RSS of 2.72 and 3.1 = 4.1 dB; this value was derived based on an estimate, and there is room to optimize
R&S: R&S and Anritsu provided documentation; we prefer to use documented values

Proposal: for the DUT stage in split cal consider the range between [1.9 and 4.1]; the value to be finalized next meeting
CATR: we have provided detailed documentation; we need to finalize this meeting
R&S: we prefer to consider the system calibration approach and take 1.3 dB; we are not mandating this approach, we are just proposing this approach to characterize the MU
Proposal: Use the system calibration approach and capture the value in the DUT measurement stage while setting the calibration measurement stage value to 0
Anritsu: concerned with setting calibration measurement stage value to 0

MVG: we cannot preclude the lab from using a bad VNA
R&S: we have done the calculation with a 30 dB and a 5 dB port match without using the VNA cal kit

Proposal 1: for the system calibration approach consider the range between [1.3 and 2.72] dB

Proposal 2: capture the system calibration approach in the MU table in the DUT measurement stage, set calibration measurement stage term to 0 and add a note
Item 5 Absolute antenna gain uncertainty of the measurement antenna
Proposal: set to 0
Item 6 Uncertainty of the RF power measurement equipment
R&S: we looked at spectrum analyzers and power meters and derived these MU terms; for 5cm we propose 0.3, for 15cm we propose 1.25; these are standard uncertainty values
Keysight: in our calculations we assumed we are targeting max output power measurement
Agreements:

For the maximum output power measurement

For D=5 we have a range of values between 0.3 and 1.08

For D=15 we have a range of values between 0.9 and 1.25

we add a note that the numbers are derived from a power meter measurement and a gNB emulator measurement
ETS: we cannot agree with the assumptions behind the 0.3 dB value

MVG: is the range of 0.3 to 1.08 dB because of the use of power meter?

Anritsu: our value was derived from our gNB emulator

Keysight: our value was derived from our gNB emulator
MVG: we should specify where the numbers are derived from in a note
Item 7 Phase curvature
MVG: we do not see rationale for taking 0 dB; if we do quantify the variation of phase; we are OK to remove this term
Keysight: we can combine phase curvature and measurement distance uncertainty

Proposal: combine phase curvature and measurement distance uncertainty
Item 8 Amplifier uncertainties
Anritsu: the value we used is an estimate
Keysight: we have included this in the cal stage, and Anrtitsu in the DUT measurement stage; we should agree on which stage

Anritsu: we are OK to capture in either stage

Proposal 1: capture this value in the DUT measurement stage
Proposal 2: for D=5 the value (standard uncertainty) is 1.0 dB
Proposal 3: for D=15 the range of values (standard uncertainty) is between [1.0 and 3.0] dB
R&S: we are not ok with 3.0 dB; it is based on gNB emu power measurement; we can use a power meter and keep the amplification for D=5 cm; we propose 1.0 dB
MVG: we do have a description for this element; how was 1 dB derived?

R&S: for optimized MU we take 1 dB for power and 1 dB for amplification for a total of 2
Keysight: we are not being consistent
R&S: we can use beefy amplifiers
Item 9 Random uncertainty
Anritsu: we took this value from TS34.114

MVG: we are ok with this approach

Keysight: we think this represents the minimum value

Proposal: the value (standard uncertainty) is [0.23 dB]
Item 10 Influence of the XPD
Keysight: based on 30 dB XPD

Anritsu: based on 20 dB XPR, because we assume black box test approach, and there is the possibility of the AoA to the measurement antenna will vary based on the position of the DUT antenna
Proposal: the value is calculated based on 25 dB XPD
MVG: based on our calculation, 30 dB XPD leads to 1% power variation; we can accept 0 dB for this uncertainty in case the measurement antenna is with XPD of 30 dB; maybe we need a test procedure on the XPD of the measurement antenna
Keysight: how do we make the analysis of 1% power variation? Can you share the analysi?
3
Quiet zone characterization
3.1
Summary of contributions and decisions
	TDoc
	Title
	Source
	Recommended decision

	R4-1712661
	Extension of quiet zone characterization method to include phase characterization
	Keysight Technologies UK Ltd,MVG Industries
	Noted

	R4-1713662
	QZ Ripple Test at mm-Wave – Proposal for directivity mask for reference antenna
	MVG Industries
	Noted

	R4-1713682
	Measurement Results for the NR UE RF Baseline System QZ Validation
	ROHDE & SCHWARZ
	Noted


3.2
Summary of proposals
	Company
	Views

	Keysight [12661]
	Proposal 1: Agree on maximum allowed phase variation allowed in the quiet zone 

Proposal 2: Make phase characterization using vector measurement to highlight phase ripple and taper in the quiet zone

Proposal 3: Make phase measurements with a step size of 0.5˚ for the radius of the quiet zone

Proposal 4: Characterization is to be done for both polarizations individually

Proposal 5: Characterization is to be done for agreed frequency points which is FFS

	MVG [13662]
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Proposal: Standardize the proposed mask for reference antenna directivity

	Rohde & Schwarz [13682]
	Observation 1: The MU element for TRP is 0.8dB based on the subset of QZ validation measurements. 

Observation 2: The MU element for EIRP/EIS is 1.2dB based on the subset of QZ validation measurements. 

Proposal: Take the measured standard deviations into account as MU elements for EIRP/EIS and for TRP


3.3
Discussion

Keysight: in our paper we extended the amplitude based procedure to include phase
MVG: we correlate the directivity with half-power beam width

R&S: we proposed the values based on the baseline approach

Chair: no agreements are possible without further discussions of the proposals
Keysight has volunteered to lead the offline discussion
4
Others

3.1
Summary of contributions and decisions
	TDoc
	Title
	Source
	Recommended decision

	R4-1713659
	Estimating the Measurement Distance Uncertainty for the measurement baseline setup at mmWave 
	MVG Industries
	Return to

	R4-1713680
	FR2 NR UE RF Baseline Test System Assumptions for assessing the measurement uncertainty 
	ROHDE & SCHWARZ
	Return to

	R4-1712886
	Whitebox approach MU improvements
	Intel Corporation
	Return to

	R4-1712663
	QZ calibration procedure for CATR
	Keysight Technologies UK Ltd
	Return to

	R4-1712664
	MU proposal for CATR
	Keysight Technologies UK Ltd
	Return to


3.2
Discussion

Anritsu: we presented a paper on far field distance in the UE RF session
Proposal: treat in testability session
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