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NF and NF measurement was proposed as one of Repeater requirement and conformance. This contribution provides information about NF measurement and our view as Test Equipment vender, and proposal.
Discussion
NF measurement
In general, there are various NF measurement method exist. For repeater which requires to characterize NF value in limited range of frequency (passband), combination of Noise source and Noise Figure Analyzer or Noise source and Spectrum/Signal Analyzer (with noise figure measurement software) is highly recommended. NF measurement uses calibrated noise source device, and measures calibrated noise ON and OFF state through target device. This is very accurate method to characterize NF of device with specific range of frequency. For more detail, Keysight has application note [1] available from webpage. 
Because Noise is the test signal used for NF measurement, noise should be able to go through device under test from input to output to perform NF measurement. For RF Repeater, which is all analog circuit-based design, NF can be characterized. However, when RF Repeater has any of Baseband digital processing such as demod/decode/re-coding/re-modulating internally, NF of entire device can not be measured, because noise is not recognized during these baseband processing. For individual components/circuitry of input (LNA) and output (PA), NF measurement can characterize part of device performance of noise contribution to incoming signal.
Observation-1
· NF value is good metric for analog circuitry for its noise contribution. In order to do NF measurement, noise should be able to go through device from input to output. 
Proposal-1
· For the case of NF value is used as requirement for characterize Repeater, it needs to be agreed first that RF repeater is analog based design and required to make NF measurement possible (noise as test signal to input goes through output). 

Other potential issue which requires more consideration is about Over the air test for FR2 device. Because NF measures both noise source On and Off state for correctly and accurately characterize noise contribution, however, noise from test environment becomes concern for OTA testing. 
Observation-2
· For FR2, NF measurement with OTA environment requires careful consideration. This could end up with requiring very careful calibration and measurement of noise from test system environment but still very possibly resulted much less accurate measurement. With the fact that repeater is relatively inexpensive device, it won’t make sense to spend much of effort for study on use of NF in OTA testing.
Proposal-2
· For the case if NF as requirement agreed, limit it as FR1 device only.

Conclusion
Observation-1
· NF value is good metric for analog circuitry for its noise contribution. In order to do NF measurement, noise should be able to go through device from input to output.
Proposal-1
· For the case of NF value is used as requirement for characterize Repeater, it needs to be agreed first that RF repeater is analog based design and required to make NF measurement possible (noise as test signal to input goes through output). 
Observation-2
· For FR2, NF measurement with OTA environment requires careful consideration, may not makes sense from economical point of view.
Proposal-2
· For the case if NF as requirement agreed, limit this as FR1 device (conducted case) only.
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