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Introduction
Discussion on testability and measurement uncertainties has largely focused on OTA only topics, but to perform testing of the full conformance requirements over the air, other aspects need to be considered as well.
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In recent discussions on OTA testing and measurement uncertainties the focus was largely on the OTA aspects of the test system, e.g. discussions on measurements of the minimum output power only consider short cables between the OTA chamber and the measurement instrument [1], [2]. 
However for conformance testing in LTE currently complex test systems are required that perform the signal conditioning so that the TCs can be run in an efficient manner, without the need for constant user interaction. It is to be expected that the same applies for NR OTA tests as well. Otherwise the test system would have to be manually adapted for every TC run, which is likely not feasible and potentially very time consuming [3].
The design and complexity of these setups will largely depend on the TC scenarios that need to be performed with these systems. Some aspects that can drive the complexity are given below.
Examples: 
· Number of cells needed to be emulated
· DL Filter needed for interferer generation to suppress noise or harmonics of generator. 
· Additional amplifiers needed to bring signal into a measurable range, e.g. low power measurements, EVM.
· Switching of different instruments: gNodeB emulator for signaling, Signal Generator for additional cells/noise/interferer, Spectrum Analyzer for spurious measurements.
This additional hardware for switching and conditioning of the signals causes significant contribution to overall insertion loss of the system and will also contribute to measurement uncertainty. 
To gain a common understanding an example for current LTE conformance test systems the uncertainties for some example TCs are given in the table below, which is taken from the latest version of 36.521-1 [4].

	Subclause
	Maximum Test System Uncertainty

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz

	7.3A.3 Reference sensitivity level for CA (inter-band DL CA without UL CA)
	Downlink power ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz


Table 1 Test system uncertainties for LTE according to 36.521-1

It can be expected that given the frequency range up to 43.5GHz for inband tests, those numbers will increase drastically, only for the conducted part of the test system. These contributions need also to be taken into account when discussing MUs for NR frequency range 2 measurements.
Some preliminary numbers for the OTA part have been already discussed in [5], [6], but will need to be further confirmed and updated.
Observation: Complexity of the conducted part of the test system for NR range 2 OTA tests may contribute significantly to the overall system uncertainty.
Summary
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we have discussed the potential complexity of the test system for NR frequency range 2 and outlined the possible implications on the overall insertion loss and MU of the test system. Taking the past experience from LTE conformance test systems into account, it can be expected that the conducted part of the test system will contribute significantly to the overall system MU.
Observation: Complexity of the conducted part of the test system for NR range 2 OTA tests may contribute significantly to the overall system uncertainty.
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