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1 Introduction

The repeater core specification was completed at RAN4#102 and now work should start on the conformance specification. This contribution presents some considerations on radiated conformance testing, in particular considering output power.
2 Discussion
2.1.1 Test set-up

Unlike BS and UE testing, repeater testing necessitates providing an input signal to the repeater and measuring an output signal. The test procedures need to be written taking this into account.
Observation 1: Test equipment procedures need to take into account that for a repeater, there is both an input and an output signal.

The test set-up for OTA repeater testing will be more complex than for a basestation. Assuming that the repeater radiates in a different direction to the direction of arrival of the input signal then the OTA test chamber needs to have a transmitter and receiver positioned differently for directional requirements. For TRP requirements on unwanted emissions, the DUT needs to be rotated whilst providing an input signal in the correct direction with respect to the DUT. Any variations in the input direction due to the TRP measurement procedure need to be taken into account when considering measurement uncertainties.
Observation 2: For directional measurements, a spatially separated transmitter and receiver is needed in the OTA chamber.

Observation 3: Measuring TRP whilst maintaining a directional input signal in the correct direction with respect to the DUT may be challenging and may impact measurement uncertainties.

With this in mind, it seems unlikely that some of the BS test environments, such as CATR (with 1 reflector) and, reverberation chamber, PWS etc. can be used for repeater testing and it may be useful to focus on the direct indoor anechoic chamber.
Observation 4: Some BS test environments, such as CATR, reverberation chamber, PWC etc. may not be usable for repeater testing.
Some FR2 repeater products separate the BS and UE side units. It may be of interest to investigate whether the possibility to separate the transmitter and receiver units offers any simplifications of the OTA test set-up and procedures.
Proposal 1: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and TRP measurements that need to measure around the sphere with a single input direction.

Proposal 2: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.

2.1.2 Measurement uncertainty principles

In the basestation conformance specification, measurement uncertainty budgets are provided for TX requirements and for RX requirements. In the case of a repeater, the total MU for the whole test should in principle be a product of the MU from the signal generator at the input side and from the measurement equipment at the output side. However, it is useful to consider more carefully the implications of MU at the input side.

For most tests, the input power level should be either the power level needed to achieve maximum output power at the repeater, or 10dB above this level. 

Considering the case in which the input level is the minimum level needed to achieve maximum output power:

· In case, due to MU the power would be greater than thins minimum input level then the repeater is anyhow required to achieve maximum output power and meet requirements (it is required to emet requirements for this input level +10dB)

· In case, due to MU the input power would be lower than the minimum level then there is the risk that the repeater might not achieve the required output power level.

For the case of a lower than expected input signal level, in one sense additional MU could be considered for the test as a whole in order to allow for the potential uncertainty in the input. However, it is undesirable to add more uncertainty to the measurement of the expected power level. Instead of allowing for additional MU due to the input, it is proposed that the test procedure allows for the input level to be increased until the output power is within the allowed range considering the power tolerance requirement and MU at the output.

In any case, uncertainty in the input signal level can be counteracted by means of calibration of the power level at the output of the signal generator.

The requirements are also defined for an input level equivalent to the minimum input level for maximum power +10dB. The consequences of MU for this input level are:

· In case, due to MU the input power would be lower than expected then the repeater should still achieve maximum output power, since the input signal is boosted 10dB from the minimum input needed to achieve maximum output.

· In case, due to MU the input power would be greater than expected then the input power may be boosted by slightly more than 10dB. However, it is not clear how such an input should be reflected in total MU for an output power level. It is proposed that the repeater is expected to be designed such that a small additional input power above 10dB due to MU is tolerated by the repeater.

3 Conclusion

Observation 1: Test equipment procedures need to take into account that for a repeater, there is both an input and an output signal.

Observation 2: For directional measurements, a spatially separated transmitter and receiver is needed in the OTA chamber.

Observation 3: Measuring TRP whilst maintaining a directional input signal in the correct direction with respect to the DUT may be challenging and may impact measurement uncertainties.

Observation 4: Some BS test environments, such as CATR, reverberation chamber, PWC etc. may not be usable for repeater testing.
Proposal 1: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and TRP measurements that need to measure around the sphere with a single input direction.

Proposal 2: RAN4 should discuss whether, for repeaters that separate the input and output units there is any scope for simplification of the OTA set-up and procedures.
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