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1. Introduction

In NR Study Item [1], frequency range up to 100 GHz is considered. As commonly understood, in the high frequency like mm Wave, massive antenna arrays to obtain high beamforming gain will be required to compensate for the large pass loss, and the RF front end including antenna elements will be integrated since having respective conducted antenna connectors would be unrealistic. Thus, OTA requirements rather than conducted requirements are indeed required in the high frequency range.
In low frequency, both conducted and OTA requirements will be required like non-AAS BS and AAS BS, although applicability of conducted or OTA will depend on the requirements. On the other hand, in high frequency, only OTA requirement will be required. However, where is the threshold frequency of these two (both conducted and OTA, or OTA only)?

In this contribution, we discuss the frequencies having and not having conducted requirement, and present our proposals.
2. Discussion
Existing BS specifications other than AAS (TS 37.105) are specified as conducted requirements for below 6GHz. In AAS specification TS 37.105, hybrid (mixed OTA and conducted) requirements were introduced in Rel-13, and all OTA requirements will be introduced in Rel-14. In NR, both conducted and OTA will be required and should be specified at least for below 6GHz. The applicability (conducted, OTA or both) may depend on the requirements.

Proposal 1: At least for below [6] GHz, both conducted and OTA requirements should be specified.
Note: The applicability (conducted, OTA or both) may depend on the requirements.

High frequencies like mm Wave are also in scope in NR SI. As mentioned in the Section 1, in the high frequency like mm Wave, OTA requirements rather than conducted requirements are indeed required.
In current NR band/frequency discussion, around 28GHz and 30 to 40GHz are proposed by many operators, these are summarized in [2]. On around 28GHz, 24.25GHz is proposed as a lower frequency around 28GHz from several operators. And around 28GHz having antenna connector will be unrealistic and only OTA requirements will be required. Thus, we propose the following with temporarily value [24]GHz.
Proposal 2: At least for above [24] GHz, only OTA requirements should be specified.

In current RAN4 discussion, the terms “below 6GHz”, “above 6GHz” and “mm Wave” etc. are used, and different agreements were made for each frequency. However, it is not clear where the frequency threshold of having antenna connector and conducted requirements becomes unrealistic although that must be between 6GHz and 24GHz. Thus, RAN4 needs to discuss how to handle this unclear situation
Observation 1: Frequency threshold of having antenna connector and conducted requirements becomes realistic is not clear yet.

First release NR frequency range and band plan is still under discussion in RAN4. It is not clear yet that NR band between [6]GHz and [24]GHz will be introduced in Rel-15 first phase. If it was agreed to introduce the frequency range(s)/band(s) within [6]GHz to [24]GHz in Rel-15, RAN4 could discuss the availability of conducted requirements per band basis.
Proposal 3: RAN4 doesn’t need to further discuss the exact frequency threshold where conducted requirement is available.

Proposal 4: If the frequency range(s)/band(s) between [6]GHz and [24]GHz is(are) introduced in NR Rel-15 WI, then RAN4 could discuss the availability of conducted requirements per band basis.
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Fig 1: Frequency range 1/2 and the threshold.
4. Conclusion
In this contribution, we discussed the frequencies having and not having conducted requirement, and obtained following proposals.

Proposal 1: At least for below [6] GHz, both conducted and OTA requirements should be specified.
Note: The applicability (conducted, OTA or both) may depend on the requirements.

Proposal 2: At least for above [24] GHz, only OTA requirements should be specified.

Proposal 3: RAN4 doesn’t need to further discuss the exact frequency threshold where conducted requirement is available.

Proposal 4: If the frequency range(s)/band(s) between [6]GHz and [24]GHz is(are) introduced in NR Rel-15 WI, then RAN4 could discuss the availability of conducted requirements per band basis.
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