3GPP TSG-RAN WG4 #84
R4-1708554
Berlin, Germany, 21st-25th August 2017
Source:
MVG Industries
Title:
 MPAC Noise Floor Measurement Procedure
Agenda item:
7.2.1
Document for:
Approval
1. Introduction

A way forward was approved in the 3GPP TSG-RAN WG4 Meeting MIMO OTA AH in Qingdao, China stating that at the end of RAN4 #84 a noise floor validation procedure and limits shall be included in TR37.977.  This contribution provides a noise floor validation procedure which has been performed and validated by one of the system providers.
2. Noise Floor Validation Procedure Considerations
The noise floor of the spectrum analyser must be below the noise floor limit set by 3GPP in TR37.977.

When validating the procedure, it was found that the noise floor measured with a CW signal fed into the Channel Emulator was the same as that when an LTE signal is fed into the Channel Emulator.  
The DL bandwidth of some bands is only 10 MHz therefore feeding an LTE signal into the channel emulator will not allow the noise floor to be measured within band.
3. Noise Floor Validation Procedure.
The aim of this procedure is to determine the noise at the DUT location in an MPAC system.  The noise floor of the spectrum analyser must be determined before beginning the measurement.  This must be performed over each frequency span that the noise floor will be evaluated.
Measure the Noise Floor of the Spectrum Analyzer:

1. Connect a 50 ohm load to the input of the Spectrum Analyzer

2. Turn on the Spectrum Analyzer and allow it to come to a stable operating temperature
3. Set the spectrum analyzer as follows:
· Averaging set to 20

· Set Detector (Averaging) to RMS

· Span 13.5 MHz

· Resolution BW 30 kHz

· Video BW 50 MHz

· (Optional) Pre-amplifier on 
· Internal attenuator set to 0 dB

4. Set the reference level according to the signal level that you are measuring.
5. Measure the noise level at the center of the channel bandwidth.  

Measuring the MPAC system Noise Floor

The system shall be set up in the standard MPAC configuration.  For each frequency to be evaluated perform the following steps.
1. Power on all the equipment and allow it to come to a stable operating temperature

2. Load the channel model as defined in 3GPP TR 37.977 in the channel emulator.  

3. Using two CW inputs to the channel emulator set the power level at the DUT location to -90 dBm.  The CW signals shall be set to the lowest frequency of the channel bandwidth.
4. Set the spectrum analyzer as follows: 
· Averaging set to 20

· Set Detector (Averaging) to RMS

· Span 13.5 MHz

· Resolution BW 30 kHz

· Video BW 50 MHz

· (Optional) Pre-amplifier on 
· Internal attenuator set to 0 dB

5. Connect the output of the first RF Amplifier which corresponds to the first channel output of the channel emulator to the spectrum analyser using a cable with a known loss.  

6. Set the reference level according to the signal level that you are measuring.

7. Measure the noise level at the center of the channel bandwidth.  
8. Repeat steps 5 and 6 until all 16 channels have been measured.

9. Sum the noise from all 16 paths (in linear and convert to dBm) and account for any necessary additional cable losses (from amplifier output to Spectrum Analyzer input).

10. Add the losses from the output of the Amplifier to the DUT location to the sum calculated in set 8.  These are usually determined when performing the OTA gain calibration.  

4. Conclusion

A noise floor validation procedure has been provided for TR37.977.   
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