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1 Introduction

In previous RAN4 meetings, a necessity of OTA based NR requirements in mm realm was proposed. This contribution aims to share some considerations from various angles and find a way to discuss this area more comprehensively.
2 Discussion
2.1 Overview
In this contribution, we discuss five proposals captured as shown in the Figure 2.1-1. The details on respective proposals and their justifications are elaborated in the following sub-sections.
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Figure 2.1-1: Overview of the proposals in this contribution

2.2 Scope
As was mentioned in the Introduction section, there have been several contributions on OTA based requirements for both UE and BS. For instance, a contribution of [1] discusses some UE RF requirements such as MOP and SEM and their testability where the requirements seem feasible and expected requirements for NR in mm realm. We understand that they are very basic and valuable requirements. It is, however, not clear if only the proposed requirements for MOP and SEM, etc. are testable by OTA method and/or if they are just selected based on importance and/or proponent’s preference since they seem to have been directly selected without any specific reasons. In order to obtain the whole picture of potential and common testability issues across the requirements, we believe that it would be better to at least “roughly” assess respective existing requirements individually for total optimization of the future specification in SI phase. Note that one of the examples, rough analysis about UE minimum output power is captured in Annex where how sensitive the OTA based system is summarized.
· Proposal 1: At least roughly identify if the existing requirements can be replaced with OTA based method or not individually to obtain the whole picture of potential and common testability issues.

In addition, the introduction of the OTA based method impacts on UE RRM and UE/BS demodulation since UE and BS do not have physical antenna connectors. For this perspective, although some concepts of an alternative way using IF have been indicated through the last two meetings, the information in those contributions was almost the same. We believe that studying alternatives to OTA method are quite important in case of OTA methods having significant number of constraints to evaluate the fundamental UE and BS characteristics and not keeping the same test quality as the currently specified requirements. 

· Proposal 2: Elaborate an alternative way of using IF and encourage companies to provide other ways if any.

2.3 Level of assessment
With respect to the level of the assessment of the replacement of the existing requirements by OTA method, it would be helpful if detailed reasons can be provided for the selected test environment at least such as propagation type and Metric as mentioned in a contribution of [2]. In addition to the above, it would be further helpful if detailed test methods and associated constraints can be provided since this will help consider the relation between the requirements as mentioned below.
· Proposal 3: Elaborate the requirements of OTA based method in terms of propagation type and Metric as well as more specific test methods and associated constraints.

In addition, we believe that it is useful to check the relation between the proposed requirements based on OTA method such as REFSENS and blocking requirements in terms of possible significant differences of test limitation across the requirements. For instance, in the current LTE requirements, Maximum output power (MOP) is the basis and/or reference for most of the other Tx requirements such as SEM while REFSENS is the other basis for most of Rx requirements such as blocking. More specifically, in [1], it seems that the proposed test environments for both REFSENS and blocking-related requirements are different. Thus, whether the conventional idea should apply to NR or not needs to be considered as well. Otherwise, if REFSENS and blocking requirements are specified in completely different ways without any considerations, it would not be sure what kind of information we can obtain from the blocking requirements. In addition, we may see some differences between Tx and Rx requirements. This is because tests for Rx may be more complicated and need more complex test equipment and environment than those for Tx since some of Rx requirements need to consider wanted signals as well as interferers like blockers while tests for Tx may be simpler and be able to have simpler test equipment and environment than those for Rx since they can focus on wanted signal in principle.
A potential issue would be if tests for Tx are designed in a very simplified manner for the purpose of reducing the cost at the sacrifice of the quality of the tests, while test for Rx may have to be designed in a more complicated manner than those for Tx since the Rx tests need to consider blockers. As a result, we may have to have expensive test equipment to deal with the tests for Rx. This is fine from Rx tests perspective. The issue is that even if Tx requirements are simplified to reduce the cost of the test equipment at the sacrifice of assessing more accurate test results, in the end, what we obtain is more expensive test equipment as well as lower quality of test results, which are not what we aim at in terms of tests for Tx. Thus, we believe that it would be desirable to take a step back and check the whole picture to achieve the total optimization.
· Proposal 4: Check the consistency between the requirements and also associated test constraints across the requirements.
2.4 Plan
In general, the proposals from 1 to 3 can be discussed in parallel. With respect to the proposal 4, this may come slightly later compared to the former three although at least we would be able to discuss the relation to some extent from the beginning. Finally, the number of remaining meetings for NR SI is very limited and the number is three (if allowed to count January, then it becomes four). Thus, in principle, the four proposals should be studied in parallel as much as possible. There could be priorities, however, in the proposal 2. In this case, our proposal is that we focus on the RF parameters requested by WP5D until the January meeting.

· Proposal 5: On proposal 2, the RF parameters requested by WP5D can be prioritized if time and resources are limited.

3 Conclusion

In this contribution, we have discussed how to proceed with the testability discussion in the future meetings. As a result, we propose the followings.
· Proposal 1: At least roughly identify if the existing requirements can be replaced with OTA based method or not individually to obtain the whole picture of potential and common testability issues.

· Proposal 2: Elaborate an alternative way of using IF and encourage companies to provide other ways if any.

· Proposal 3: Elaborate the requirements of OTA based method in terms of propagation type and Metric as well as more specific test methods and associated constraints.

· Proposal 4: Check the consistency between the requirements and also associated test constraints across the requirements.

· Proposal 5: On proposal 2, the RF parameters requested by WP5D can be prioritized if time and resources are limited.
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5 Annex: UE min power and OTA test system sensitivity
One of the crucial differences between connected test and OTA test is large propagation loss between UE and measurement equipment in OTA test. In general, it is important to estimate SNR of received signal in the test system when the feasibility of the test system is considered. As an example, we show a rough estimation of SNR in case of minimum output power measurement in both near field and far filed, respectively. 
For near field;

UE output power / bandwidth:  -40 dBm/ 18 MHz = -112.5 dBm/Hz (TS36.521 6.3.2 minimum output power) 

Noise level of test system: -145 dBm/Hz (typical value of Display average noise level(DANL) of spectrum analyzers) 

Path loss: 31.5 dB at 3-lambda (near field)@ 28 GHz
UE antenna gain and measurement antenna gain: 0 dBi

Under the conditions, the SNR of the received signal is 1 dB (= - 112.5 – 31.5 - (-145)) if it is simply calculated. 
For far field;

Additionally, provided that the frequency is 28 GHz (wavelength 10.7 mm) and width of UE antenna is 40 mm (which corresponds to 8×1 array), the far-field of the UE antenna radiation in distance is farther than approximately 300 mm from the UE. In the range, SNR in the far-field decreases by more than 20dB compared with that in the near-field.
Conclusion;

In the above conditions, the SNR in the far-field is less than -19 dB. To make the SNR in the far-field equivalent to that in the near-field, at least more than 20 dB gain is required by using antenna gain of UEs and/or antenna or test equipment etc. Even 20 dB gain can be achieved by some measure(s), each measure may have different pros/cons in various aspects such as test tolerance affecting sensitivity of OTA measurement. As a conclusion, sensitivity of OTA measurement is critical and careful consideration may be needed to study testability of not only minimum output power but also the other RF requirements such as the spectral mask.
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