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1 Introduction

This contribution considers some aspects relating to conducted conformance testing for repeaters.
2 Discussion
2.1.1 Test procedure descriptions
Unlike a basestation or a UE, testing of a repeater consists of applying a signal at an input port and measuring at one or more output ports.

This implies that the test descriptions and test procedures need to be written differently to the basestation conformance specification in that the procedure must describe both the setup and procedure at the input as well as at the output.

Observation 1: The repeater conducted conformance specification needs to describe the setup and procedures both at the input and ad the output.

2.1.2 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 marginal. If the repeater EVM requirement would be 3.5% then even poor test equipment 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.
Proposal 1: No additional uncertainty for EVM compared to the BS uncertainty (1%).

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.

Proposal 2: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

Several requirements involve both an input signal and interfering signals outside of the passband (such as input IM and output IM). The ACRR requirement is based on an input signal that is outside of the passband only. For the BS receiver tests, uncertainty is allowed for considering the interferer levels for blocking and intermodulation requirements. Although out of band power levels could in principle also be calibrated out, in principle it is also fine to allow the same level of MU as the BS spec and skip the calibration.
Proposal 3: The input signal level for out of passband signals (for RX IM, TX IM and ACRR) can consider the same MU as is used for BS requirements.

2.1.3 Test applicability

It has already been agreed that EVM will only be tested with the repeater at maximum output power, even though the requirement is defined down to a minimum output power.

Requirements on output power, EVM, emissions and TX IM are defined with the input signal at both the minimum needed to produce full output power and a level 10dB above this.
It is proposed that the output power is measured at both input power levels.  If needed to reduce test time, the EVM, emissions and TX IM could be measured at the higher input power level.

Proposal 4: Measure output power both with both the minimum input signal level needed to produce maximum output power and the 10dB boosted input signal level.

Proposal 5: If needed to reduce test time, EVM, emissions and TX IM could be measured only with the 10dB boosted input power level.
3 Conclusion

Proposal 1: No additional uncertainty for EVM compared to the BS requirements.

Proposal 2: Describe in the test procedure for frequency stability that calibration is assumed. Do not increase the MU compared to the BS specification.

Proposal 3: The input signal level for out of passband signals (for RX IM, TX IM and ACRR) can consider the same MU as is used for BS requirements.
Proposal 4: Measure output power both with both the minimum input signal level needed to produce maximum output power and the 10dB boosted input signal level.

Proposal 5: If needed to reduce test time, EVM, emissions and TX IM could be measured only with the 10dB boosted input power level.
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