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1. Introduction
RAN4#80bis approved a WF on BS RF requirements for NR [1] where some agreements of OTA based BS requirements are summarized. On the other hand, discussion on conducted requirements for NR BS below 6GHz was lack of progress and still the necessity has been discussed.
In this contribution, we discuss whether specifying or not conducted requirements for below 6GHz NR BS, and propose a way on how to decide this issue.
2. Current agreements on below 6GHz
In [1], some agreements of OTA based BS requirements are summarized. However conducted requirements for below 6GHz are kept FFS. For example, WF on BS spurious emissions (slide 6 tin the WF) for NR band below 6GHz are shown as below.
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BS spurious emissions

* Both Category A and Category B emission limits should be defined
for NR bands above 6GHz

* 2nd harmonic should be considered as upper limit of frequency
range for measurements of spurious emissions for NR bands above
13GHz

* 26GHz should be considered as upper limit of frequency range for
measurements of spurious emissions for NR bands between 6GHz
and 13GHz

* How to define OTA requirements, and whether to define the
conductive requirements for NR bands below 6GHz is FFS

— Above 6GHz also to be considered

¢ TRP or EIRP metric is an open issue
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In this contribution, we discuss required items to decide whether defining conducted BS RF requirements themselves including spurious emission as well as the other requirements for NR band below 6GHz or not.
In the following clause, we show some perspectives which are needed to be considered to decide this issue.

3. Important considerations
3.1. Regulation point of view
Provided that full OTA based specifications have not been established in 3GPP, , it is expected that in most of the countries, current regulations are specified based on the conducted requirements for below 6GHz (i.e., existing bands). Hence, if some of them follow the conventional manner with conducted requirements below 6GHz, they need the conducted requirement. Hence, in this case, RAN4 needs to define the conducted requirements. On the other hand, if it was confirmed that specifying them was unnecessary for NR band below 6GHz in every country, RAN4 would not need to define conducted requirements any more.
Proposal 1-1: Regulations should be considered to decide if defining conducted BS RF requirements for NR band below 6GHz.

3.2. BS implementation point of view
Pros and Cons of having conducted antenna connector should be also studied. For example, having antenna connector may negatively impact on BS size and weight while positively impact on accelerating development of BS under calibration phase. If we consider MSR BS which supports NR and other RAT(s) (UTMS, LTE and/or GSM), it would be required BS to have conducted antenna connector for other RAT(s) requirements. In this case, there may be no negatively impact on having antenna connector if same antenna connector(s) is shared between RATs.
Proposal 1-2: Pros and Cons of BS implementation having antenna connector should be considered to decide if defining conducted BS RF requirements for NR band below 6GHz.

3.3. Test complexity point of view
In conducted testing, whether the requirements are satisfied or not should be confirmed at each antenna connector. Thus, if the number of total antenna connectors increases, the total number of testing will also increases linearly. On the other hand, each test does not require additional measurement in spatial domain like OTA testing mentioned below. .
In OTA testing, the number of total testing is independent from the number of antenna connectors (it might equal with the number of TRXs). On the other hand, in general, setting up the test environment for OTA testing  and testing itself would be even complex than the one for conducted testing. Moreover, the OTA testing would require larger measurement time for each requirement than that for conducted testing at one antenna connector since it requires spatial domain measurement in addition to frequency domain measurement. Hence, requirements such as spurious emission and out of band blocking requirements etc. would need significantly large measurement time since each spatial domain measurement accompanies huge number of measurement in frequency domain.. The impacts (positive and negative) of OTA testing compared to conducted testing would be discussed under eAAS WI agenda, thus RAN4 may able to refer outcome.
Proposal 1-3: Pros and Cons of conducted testing compared to OTA testing should be considered to decide if defining conducted BS RF requirements for NR band below 6GHz.
3.4. Summary of clause 3
From Proposal 1-1 to 1-3, we propose following proposal.

Proposal 1: Encouraged companies to provide analysis for the following perspectives to facilitate the discussion on necessity of conducted BS RF requirements for NR band below 6GHz.
1 Regulation point of view
2 Pros and Cons of BS implementation having antenna connector
3 Pros and Cons of conducted testing compared to OTA testing

4 Other perspective if any
4. The issue needs to be addressed if conducted requirements are specified
Based on the Proposal 1, if RAN4 decides to specify conducted BS RF requirements for below 6GHz, there will be some open issues which RAN4 needs to address as below.
1. Whether OTA requirements below 6GHz are defined as well (whether conducted requirements only or both conducted and OTA).

2. If both conducted and OTA are defined, RAN4 needs to set the clear condition of minimum requirements such as whether either of them, or both and their combination is fulfilled..
3. If there are some OTA specific requirements (no requirement for conducted), these are required or not.
Observation 1: If it is decided to specify conducted BS RF requirements for below 6GHz, RAN4 needs to address above issues.
5. Conclusion

In this contribution, we discussed how to decide whether defining conducted BS RF requirements for NR band below 6GHz or not on not only spurious emission but also other requirements, and obtained following observations and proposals.
Proposal 1: Encouraged companies to provide analysis for the following perspectives to facilitate the discussion on necessity of conducted BS RF requirements for NR band below 6GHz.
1 Regulation point of view
2 Pros and Cons of BS implementation having antenna connector
3 Pros and Cons of conducted testing compared to OTA testing

4 Other perspective if any
Observation 1: If it is decided to specify conducted BS RF requirements for below 6GHz, RAN4 needs to address below issues.

1. Whether OTA requirements below 6GHz are defined as well (whether conducted requirements only or both conducted and OTA).

2. If both conducted and OTA are defined, RAN4 needs to set the clear condition of minimum requirements such as whether either of them, or both and their combination is fulfilled..

3. If there are some OTA specific requirements (no requirement for conducted), these are required or not.
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