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1 Introduction 
Two important goals of the NR testability Study Item are to identify:

- which are the baseline measurement set-ups for mmWave testing

- which are the measurement uncertainties that could be expected from such reference measurement set-ups. 

This document reviews current agreements on measurement set-ups, which are the expectation on an OTA NR conformance test system, and proposes some improvements on either measurement baseline set-ups as well as on measurement uncertainty estimation.
2 Traditional Conformance Test systems
Traditional conformance test systems usually combine many (if not all) the connection scenarios needed to test each UE requirement into one single test system, sometimes even combining RF scenarios with demodulation and/or RRM scenarios. 
For example, in LTE, many of the connection scenarios described in TS 36.508 [1] Annex A are combined for RF, demodulation and RRM requirements into a single test system. Some of these scenarios are shown below for reference. 
Additionally, conformance test system users expect to have a fully automated test system. This is only possible with a combining/switching unit that allows the automatic configuration of the required measurements set-up for each test case.
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Figure A.2: Connection for Transmitter Intermodulation tests
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Figure A.6: Connection for Rec

iver tests with both E-UTRA Interference and additional CW signal
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Figure A.8: Connection for RX-tests with additional Spectrum Analyzer
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Figure A.6: Connection for Receiver tests with both E-UTRA Interference and additional CW signal
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Figure A.11a: Connection for RX performance tests with antenna configuration 4x? for 4Rx capable
UES without any 2Rx RF bands
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igure A.25: Connection for 3 cells with antenna configuration 1x2 in multpat fading (cell 1 and 2)
‘and multiple RAT (cell 3 tatic) and receive diversity
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Figure A.64a: Connection for 4DL CA with static PCC propagation channel, SCCs multipath fading
propagation channels and additional intrarequency cell on one SCC




Hence, for legacy technologies, the conformance test system could be represented as shown below:
[image: image9.png]Instrument 1

Instrument 2

Instrument 3

Instrument N

Switching/combining unit

UE





Figure 1. Block diagram of test system including legacy conducted setups 
3 OTA NR Conformance test system

The same expectation on having a fully automated test system, as described in Section 2, applies to NR Conformance test systems. 

Whether all the UE requirements can be covered with a single test system is for further discussion as, depending on testing methodology and measurement set-up complexity, it may be useful to optimize test systems for specific requirements. 
However, any certification laboratory would expect that the number of test systems to allow a full device testing is minimized. The only way to do this is considering a combining/switching unit that allows combining significant numbers of test scenarios into one test system.
4 Current measurement baseline 

3GPP TR 38.810 v0.0.4 [2] only describes the OTA solution part of the test system when describing baseline reference measurement set-ups, either for UE RF, RRM or demodulation testing methodologies in section 5.2.1, 6.2.1 and 7.2.1 respectively. For LTE SISO OTA requirements, it made sense to define test system that only covered TRP and TRS requirements, which implied a simple connection scenario where only a base station emulator was connected to an anechoic chamber. 
However, in order to have a realistic conformance test system that covers more than the basic TRP/EIRP/EIS the actual system will look more like Figure 2. Currently we are defining the MU for the simplest setup and although this is possible, this optimized MU budget will most likely have to be modified when later tests are added to the scope.
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Figure 2. Realistic conformnce test system for teh majority fo RF tests
Proposal 1: The OTA NR measurement set-up should consider not only the OTA part in the test system but also some assumptions on the conducted part, including a switching/combining unit.
5 Impact of the conducted part of the NR conformance test system on Measurement Uncertainties estimation

The conducted part of the test system will impact measurement uncertaint estimation mainly in two aspects:

· On mismatch MU elements. Either transmission coefficients (or losses) of the conducted part of the test system as well as intermediate reflection coefficients on the conducted part connections will impact the uncertainties due to mismatches. Refer to section 6.1 in [3] to see how mismatch uncertainties are affected when interconnecting two networks
· On uncertainty values of measurement devices through their dynamic ranges. Any measurement results are worse in terms of uncertainty values when measuring closer to its noise floor than when well above that value. 
Proposal 2: Measurement uncertainty estimation must consider the conducted part of the test system (at least through some estimations)
6 Conclusions

This document makes an analysis of what practical OTA NR conformance test system will look like, emphasizing the need of a switching/combining unit to minimize the number of test systems needed to fully test an NR device (FR2). The following proposals are made:
Proposal 1: The OTA NR measurement set-up should consider not only the OTA part in the test system but also some assumptions on the conducted part, including a switching/combining unit.
Proposal 2: Measurement Uncertainty estimation must consider the conducted part of the test system (at least through some estimations)
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