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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For the determination of MUs a sample system setup for in-band UE RF conformance measurements excluding carrier aggregation has been introduced in RAN4 [1] for assessing the MU of maximum output power and receiver sensitivity TCs for the NR UE RF baseline system at that time. 
Meanwhile more test methods have been permitted and for the MU work of RAN5, the sample system has to consider all test cases. To this end, in this contribution, the sample system setup is evolved to cover carrier aggregation and out-of-band UE RF conformance measurements for FR2 and to consider DFF and IFF system aspects. 
Discussion
The sample test system is outlined in Figure 1. It consists of a switch unit with discrete switches, cables, power combiner/switch, an amplification unit that amplifies uplink and downlink paths, as well as the anechoic chamber with a measurement antenna and the UE. The switching unit is designed to cover all in- and out-of-band test cases including carrier aggregation. For the carrier aggregation two gNB sources can be combined at this stage of the setup and thus doubling the modulated bandwidth of a single gNB.
The amplification unit is assumed to amplify uplink and downlink paths up to 35dB. Suitable designs are left to test equipment or system vendors. 
[image: ]
[bookmark: _Ref498601071]Figure 1: Sample Test System Block Diagram
The total system losses depend largely on the operation frequency range. For the DFF system the free space path loss is determined by the range length between UE and measurement antenna which is given by the Fraunhofer distance, 2D2/, for D = 5cm and the upper frequency limit of the in-band operation of 43.5 GHz. Since for out-of-band test cases such as spurious emissions or blocking test cases the phase curvature is irrelevant, the same range length as for the in-band test cases can be applied.
For the IFF system the free space path loss is dependent on the distance between the feed antenna and the reflector which is related to the reflector size and resulting quiet zone size. 
It should be noted that the cable losses inside the anechoic chamber, specifically the coaxial cables between the chamber interface and the measurement antenna, depend on the permitted method. For an IFF system typically the measurement antenna is fixed which allows to optimize the cable length. For a DFF setup the cable length depends on the range length due to the movement of the measurement antenna by the conical cut positioner. For the calibration stage, the cable length between the chamber interface and the reference AUT has to be taken into account.  
Measurement uncertainties need to be derived based on the calibration stages for the conducted portion, outlined in Figure 2a, and the radiated portion in Figure 2b. 
[image: ]
(a)
[image: ]
(b)
[bookmark: _Ref498607562]Figure 2: Block diagram for the a) conducted, b) radiated calibration
Two system block diagrams are evaluated for an EIRP test case using a spectrum analyzer or power meter, Figure 3a, and an EIS test case, Figure 3b. 
[image: ]
(a)
[bookmark: _GoBack][image: ]
(b)
[bookmark: _Ref498607766]Figure 3: Block diagram for an a) EIRP test case, b) EIS test case
The specifications for most of the discrete components have been documented in the worksheet labeled References. Based on test system assumptions, the test equipment MUs for state-of-the-art VNAs, spectrum analysers, and power meters can be determined from equipment data sheets. An overview of uncertainties for such equipment is shown in the attached Excel sheet.
Proposal: it is agreed to use the outlined block diagram and underlying assumptions for the measurement uncertainty calculations for DFF and IFF test systems. 
Summary
Proposal: it is agreed to use the outlined block diagram and underlying assumptions for the measurement uncertainty calculations for DFF and IFF test systems. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]References
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