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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.
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Test set-up
Unlike BS and UE testing, repeater testing necessitates providing an input signal over-the-air to the repeater and measuring an output signal over-the-air. 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 unwanted emissions need to be measured in all directions whilst providing an input signal in the correct direction with respect to the DUT. This can be achieved either by rotating the DUT, by moving the measurement probe to different locations and orientations, or by having an array of receive antennas. 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, the transmitter and receiver need to be placed in different directions relative to the DUT in the OTA chamber.

It should be noted that the OTA test set-up requires that a signal is both transmitted to the repeater and received from the repeater. In case the test signal propagates directly from the test antenna to the receive antenna, then the receiver will receive both the repeater output signal and the test equipment signal, which may influence the EVM measurement. If the test antenna is very directional, and considering the gain of the repeater though the effect may not be significant.
Proposal 1: Discuss further whether EVM measurement could be impacted by direct propagation of the test signal to the receiver for any test set-up.

Some FR2 repeater products separate the transmitter and receiver 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 2: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and for transmitter TRP measurements that need to measure around the sphere with a single input direction.
Proposal 3: 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.

Measurement uncertainty principles
For the EVM requirement, it is necessary to measure the EVM on the output signal of the repeater. This will be the combined EVM considering both the signal generator and repeater.
Considering the typical EVM for test equipment, the TE EVM should have very little impact on the output EVM. If the repeater EVM requirement is 6% or more then the TE effect would be negligible. If the repeater EVM requirement would be 3.5% then test equipment with EVM of 1-2.5% would cause a degradation of the EVM of no more than 0.5%.
With this in mind, we propose that no additional EVM uncertainty should be allowed for compared to BS requirements, assuming that direct propagation from the TE to the receiver can be managed such that it does not impact EVM measurement
Proposal 4: No additional uncertainty for EVM compared to the BS requirements.

The repeater frequency stability requirement states that the frequency of the output should be within 0.01ppm of the frequency of the input. If the frequency error of the signal generator is uncalibrated then additional uncertainty needs to be allowed for compared to the BS requirement. The amount of additional MU that would need to be considered in such a case could make the measurement meaningless. However, the impact of frequency uncertainty of the test signal could be removed by calibration of the signal generator (in fact, since the requirement is defined in relative terms, calibration could be seen as implicit).

Proposal 5: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.


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, the transmitter and receiver need to be placed in different directions relative to the DUT in the OTA chamber.
Proposal 1: Discuss further whether EVM measurement could be impacted by direct propagation of the test signal to the receiver for any test set-up.
Proposal 2: RAN4 needs to consider the complexities of OTA testing of receivers, including directional requirements with simultaneous transmission and measurement in different directions and for transmitter TRP measurements that need to measure around the sphere with a single input direction.
Proposal 3: 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.
Proposal 4: No additional uncertainty for EVM compared to the BS requirements.
Proposal 5: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.
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