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1 Introduction

In RAN4#104bis e-meeting, positioner blocking on MU for multi-Rx test system was put off for discussion, because it is related to the multi-Rx test system [1]. According to the work plan [2], we provide initial analyses on measurement uncertainty budget for UE RF testing methodology in FF setup, though the test system has been clearly defined. 
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2. Discussion
Considering the agreements on option 2a/2b/2c as baseline [1], where all AoA probes for option 2a/2b are in FF, measurement uncertainty budget for FF can be discussed firstly.
According to [3], the uncertainty tables should be presented with two stages:

-
Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna whose absolute gain is known at the frequencies of measurement

-
Stage 2: the actual measurement with the DUT as either the transmitter or receiver is performed.
Although the test system has been not clearly defined at this stage, the calibration measurement procedure should not change much. As MIMO-OTA chamber, the path loss for each probe in the 3D MPAC system must be calibrated at test time in order to generate the desired channel model environment within the test zone of the chamber. Therefore, for DFF multi-Rx test system, the procedure in section 5.2.1.3.1 of TP38.810 can be reused for each probe/AoA. 
The calibration measurement is done by using a reference calibration antenna with known gain values. For the calibration measurement, the reference antenna is placed in the centre of the quiet zone.  If an antenna with moving phase centre is used, a multi-segmented approach could be chosen where for multiple frequency segments the respective phase centre of the calibration antenna is placed in the centre of quiet zone. The calibration process determines the composite loss, Lpath,pol, of the entire transmission and receiver chain path gains (measurement antenna, amplification) and losses (switches, combiners, cables, path loss, etc.). The calibration measurement is repeated for each measurement path (two orthogonal polarizations and each signal path). Additional details of the calibration procedure are outlined in [13].

For IFF multi-Rx test system, the procedure in section 5.2.3.3.1 of TP38.810 can also be reused for each probe/AoA, but we do not believe there are two reflectors in a chamber. 
The calibration measurement is done by using a reference antenna (SGH used in Figure 5.2.3.3.1-1) with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (C↔A, as in Figure 5.2.3.3.1-1) from the DUT to the measurement receiver (EIRP), and from the RF source to DUT (EIS) is calibrated out. Figure 5.2.3.3.1-1 presents a setup of a typical compact antenna test range for EIRP calibration:

For a hybrid of DFF and IFF, the two procedure mentioned above can be applied separately for probes at different locations.
Proposal 1: Calibration measurement procedure for the multi-Rx test system in FF setup.
· The procedure in section 5.2.1.3.1 of TP38.810 can be used for each DFF probe.
· The procedure in section 5.2.3.3.1 of TP38.810 can be used for each IFF probe.

For DFF setup, uncertainty contributions in Table B.1.1.2-2 of TP38.810 are applicable for multi-Rx test system in our view. Due to multi-chains in TE, some uncertainty elements should be to accommodate two AoAs and need to be reassessed. The last column in the following table is modified to comments and we provide our preliminary views on each element. For IFF setup, we need to wait and see if it is possible to use two reflectors in a chamber. 
Table B.1.1.2-2: Uncertainty contributions for EIS measurement

	UID
	Description of uncertainty contribution
	comments

	Stage 2: DUT measurement

	1
	Pointing misalignment 
	Consider two AoAs

	2
	Measure distance uncertainty
	Consider two AoAs

	3
	Quality of quiet zone
	
Postpone

	4
	Mismatch
	Consider two AoAs

	5
	gNB emulator uncertainties
	Reuse(=3.34) 

	6
	Absolute antenna gain uncertainty of the measurement antenna
	Reuse(=0)

	7
	Phase curvature
	Reuse(=0)

	8
	Influence of the XPD
	Consider two AoAs

	9
	Amplifier uncertainties
	Consider two AoAs

	10
	Random uncertainty
	Reuse(=0.4)

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	Consider two AoAs

	13
	Quality of quiet zone for calibration process
	Postpone

	14
	Amplifier uncertainties
	Consider two AoAs

	15
	Uncertainty of the Network Analyzer
	Reuse(=0.4)

	16
	Phase curvature
	Reuse(=0)

	17
	Uncertainty of an absolute gain of the calibration antenna
	Reuse(=1.6)

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	Consider two AoAs

	19
	Phase centre offset of calibration antenna
	Consider two AoAs


Proposal 2: For DFF setup, uncertainty contributions in Table B.1.1.2-2 of TP38.810 are applicable for multi-Rx test system and some uncertainty elements need to be reassessed due to two AoAs.
3 Conclusions.
In our contribution, we provide initial analyses on measurement uncertainty budget for UE RF testing methodology in FF setup.
Proposal 1: Calibration measurement procedure for the multi-Rx test system in FF setup.
· The procedure in section 5.2.1.3.1 of TP38.810 can be used for each DFF probe.

· The procedure in section 5.2.3.3.1 of TP38.810 can be used for each IFF probe.

Proposal 2: For DFF setup, uncertainty contributions in Table B.1.1.2-2 of TP38.810 are applicable for multi-Rx test system and some uncertainty elements need to be reassessed due to two AoAs.

Table B.1.1.2-2: Uncertainty contributions for EIS measurement

	UID
	Description of uncertainty contribution
	comments

	Stage 2: DUT measurement

	1
	Pointing misalignment 
	Consider two AoAs

	2
	Measure distance uncertainty
	Consider two AoAs

	3
	Quality of quiet zone
	
Postpone

	4
	Mismatch
	Consider two AoAs

	5
	gNB emulator uncertainties
	Reuse(=3.34) 

	6
	Absolute antenna gain uncertainty of the measurement antenna
	Reuse(=0)

	7
	Phase curvature
	Reuse(=0)

	8
	Influence of the XPD
	Consider two AoAs

	9
	Amplifier uncertainties
	Consider two AoAs

	10
	Random uncertainty
	Reuse(=0.4)

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	Consider two AoAs

	13
	Quality of quiet zone for calibration process
	Postpone

	14
	Amplifier uncertainties
	Consider two AoAs

	15
	Uncertainty of the Network Analyzer
	Reuse(=0.4)

	16
	Phase curvature
	Reuse(=0)

	17
	Uncertainty of an absolute gain of the calibration antenna
	Reuse(=1.6)

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	Consider two AoAs

	19
	Phase centre offset of calibration antenna
	Consider two AoAs
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Sub-topic 2-1


Issue 2-1-1: Positioner blocking on MU for multi-Rx test system


Agreement: 


Defer the effect of positioner blocking on QoQZ MU until the test system for multi-chain operation has been defined





Issue 2-1-2: QoQZ validation procedure defined for multi-Rx test system


Agreement: 


Defer the decision on the QoQZ validation procedure until the test system has been clearly defined.








