


[bookmark: _GoBack]3GPP TSG RAN WG4 Meeting #85	R4-1713682
Reno, US, 27 November - 1 December 2017
Source:		Rohde & Schwarz
Title:	Measurement Results for the NR UE RF Baseline System QZ Validation
Agenda Item:		9.8.2
Document for:	Approval
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution is presenting results for the quiet zone validation procedure introduced in [1]. Due to the lack of time, only a subset of results were completed.  
Measurement Setup
The quiet zone (QZ) validation measurements were performed in a R&S R&D OTA distributed axes/conical cut system, shown in Figure 1. The range length of the system, measured between the open end of the cross-polarized measurement antenna and the centre of the QZ, was 72cm which matches the Fraunhofer far-field distance 2D2/ with D assumed to be 5cm as agreed to be one candidate for the MU budget calculations [2]. A low-noise amplifier with 15dB of gain was used in the measurement path from the generator to the reference AUT. 
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[bookmark: _Ref499125062]Figure 1: Photograph of the OTA System used for the QZ Validation Measurements
The equipment used was the R&S® ZVA67 network analyser which covers the frequency of interest, i.e., 43.5GHz [3]. An IF bandwidth of 1Hz was chosen in order to have sufficient margin above the noise floor; on the other hand, this setting resulted in relatively long test time of ~25min for a 3D efficiency/TRP scan. 
The reference AUT used was the A-Info LB-28-20 with nominal frequency range from 26.5 to 40GHz [4]. The performance of this antenna at 43.5GHz was verified to be sufficient for this effort. 
A custom test fixture and turntable pedestal were constructed out of ROHACELL® (a highly RF transparent and rigid material) to reduce reflections from materials in the immediate vicinity of the antenna and to provide stability. The test fixture, shown in Figure 2, allows reliable and repeatable Roll, Pitch, and Yaw positioning of the reference AUT mounted inside.   
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[bookmark: _Ref499125786]Figure 2: QZ Validation test fixture for reference AUT
Due to the lack of time (conference call to determine suitable FF distances, chamber availability, fixture manufacturing), only a subset of the required validation test cases were performed. Given the highly symmetric system architecture, the subset of the validation tests should be representative of the full set of measurements. 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]The reference AUT positions, rolls, and pitches are shown in Figure 3. In total, four different positions were investigated: P1, P2, P6, and P7. While at the three positions on the z-axis, P1, P6, and P7, 4 different pitches (-90o, -45o, 0o, and 45o) were evaluated, at position P2 those 4 pitches as well as 4 different rolls (0o, 90o, 180o, and 270o) were evaluated. Only one yaw (0o) was measured; the second cross-polarized component was skipped entirely. In summary, 28 3D patterns were measured out of the 364 measurements outlined in [1]. 
The original intent was to utilize a uniform density grid but due to lack of time integrating and validating this grid in the system software R&S® AMS32, the grid used for the 3D pattern measurements was a theta-dependent phi grid with a step size in elevation of 10o [5].  For each of the 3D patterns, almost 400 individual EIRP measurements per polarization were performed, i.e., a total of ~800 measurements.  
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[bookmark: _Ref499129352]Figure 3: Overview of the validation test positions and orientations
Separate peak gain measurements were performed with a fine grid around the peak reported by the 3D pattern measurement. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]The system was calibrated separately for the theta and phi polarization paths (VNA analyser port 2 to theta polarization of the measurement antenna and VNA analyser port 3 to phi polarization of the measurement antenna) as it is important to take the difference between these two paths into account. However, the gain of the reference AUT and the path loss between the VNA generator (port 1) and the reference antenna were not de-embedded. The results for the efficiency and the peak gain presented in the next section are therefore offset by a fixed amount, estimated about 9-10dB. 
Measurement Results
Quality of Quiet Zone Measurement Uncertainty Calculations for TRP
As outlined in [1], the combined MU element related to the quality of the quiet zone for TRP and offset between UE antenna array and centre of quiet zone is the standard deviation of the various efficiency/TRP measurements. The histogram including the standard deviation for the TRP measurements is shown in Figure 4.
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[bookmark: _Ref499132954][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Figure 4: Histogram for the efficiency/TRP measurement results. Due to a fixed calibration offset, the absolute value for TRP is offset by fixed amount. 
Observation 1: The MU element for TRP is 0.8dB based on the subset of QZ validation measurements. 
Quality of Quiet Zone Measurement Uncertainty for EIRP/EIS
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]As outlined in [1], the combined MU element related to the quality of the quiet zone for EIRP/EIS, offset between UE antenna array and centre of quiet zone, and directivity is the standard deviation of the peak gain measurement results. The histogram including the standard deviation for the max EIRP measurements is shown in Figure 5
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[bookmark: _Ref499133133][bookmark: OLE_LINK44][bookmark: OLE_LINK45]Figure 5: Histogram for the Peak Gain/max EIRP measurement results. Due to a fixed calibration offset, the absolute value for EIRP is offset by fixed amount.
[bookmark: OLE_LINK46]Observation 2: The MU element for EIRP/EIS is 1.2dB based on the subset of QZ validation measurements. 
Summary
In this paper we have shown measurement results for the QZ validation procedure as agreed in [1]. Due to the lack of time, only a subset of the required validation test cases were performed. Given the highly symmetric system architecture of the system used, the subset of the validation tests should be representative of the full set of measurements.
Based on the results we make the following observations and proposals:
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
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