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1 Introduction

This contribution discusses requirement applicability and OTA testing for FR1.
2 Discussion

In many scenarios, one direction, and in particular the uplink is coverage limited. When a repeater boosts the power, it does not improve SNR and it adds EVM to the receive signal. This combined with cost considerations may make it desirable in some situations to build repeaters that only act in one direction. If no direction is stated for requirements, then some requirements cannot be met by a single direction repeater (for example output power and EVM). Furthermore, it may be the case that emissions requirements could be differentiated between DL and UL.
Even for a repeater that repeats in both directions, the connectors for each respective direction may differ. For a TDD repeater, if the connectors for each direction differ then some requirements will not be met during times at which the respective connector should not transmit.

To enable single direction repeaters and avoid that requirements apply at connectors during times at which they are not expected to transmit, we propose to state in the specification that requirements at output connectors are only applicable during times at which the connectors are declared to radiate.

Proposal 1: Requirements at output connectors should only apply during times at which the signal from the connectors is declared to radiate.

During RAN4#98-e, the question of whether to define OTA requirements for an FR1 repeater was left open. OTA BS requirements have been created to cater for AAS basestations. An AAS basestation is a BS with integrated radio and antenna elements that is able to perform active beamforming.

For repeaters, active beamforming is ruled out in the Rel-17 WI. In any case, a repeater is intended to be a low-cost product. It does not provide capacity and does not improve SNR, but can improve coverage; thus, cost is important. It is difficult to envisage a repeater with a large active array.
The main difference between OTA and conducted requirements will be in the conformance phase. To test a fully integrated repeater, the repeater must be excited with a stimulus signal from one direction whist the transmitted signal is measured in another direction. For quantities such as unwanted emissions, the measurement must differentiate between emissions from the stimulus signal and emissions from the repeater with a reasonable and known uncertainty, including for TRP. This kind of OTA setup is different to either UE or BS OTA testing and will need to be understood, characterized and described in terms of MU.

The conformance process for FR1 and measurement uncertainties will differ from FR2 due to the different frequencies and chamber dimension. Thus, creating OTA requirements for FR1 will double the amount of conformance work. The benefit of the complex conformance work is doubtful considering that active arrays for FR1 repeaters is not very realistic.

We thus urge that OTA requirements are not simply added speculatively for FR1.

Proposal 2: Do not add OTA requirements for FR1.
3 Conclusion

Proposal 1: Requirements at output connectors should only apply during times at which the signal from the connectors is expected to be radiated.

Proposal 2: Do not add OTA requirements for FR1.
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