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1	Introduction
In this document, we outline and propose a simple measurement procedure for measuring spurious emissions of NR base stations operating in the mmWave. 
2 Discussion
[bookmark: _MON_1248174552][bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274]The measurement procedure for measuring spurious emissions of mmWave NR BS consists of the following steps [1]:
1. Evaluate the DUT (i.e., the NR BS) and determine all radiating beamforming configurations supported with frequency range, BW, and power levels.
2. Identify the number of beams (N) supported at any BW and their EIRP levels.
3. Configure the DUT transmitter such that the antenna system radiates maximum power on a single distinct beam exercising all or maximum number of elements.
4. If the DUT cannot be configured as indicated in (3), but it can only be configured to radiate several beams, then configure the DUT to radiate beams at its maximum power. 
5. Position the antenna measurement distance at the far-field distance .
6. The resolution BW of the analyser shall be 1 MHz. A narrower resolution bandwidth may be used to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (1 MHz).
7. The direction of the maximum emissions shall be determined manually (or with an articulated antenna positioner) by positioning the measurement antenna close to the EUT and then moving the measurement antenna over the surfaces of the DUT while observing a spectral display. Radiation amplitudes on each frequency that are considered significant must be measured.  
8. Measurements shall be made from 30 MHz to an appropriate upper frequency depending on the fundamental frequency. Based on our research findings in [2], measurements in the frequency spectrum beyond the 2nd harmonic of these fundamental frequencies consists of mainly noise. Thus, references [2] and [3] propose to limit the upper frequency at the 2nd harmonic, which is approximately 60 GHz. 
9. It will be advantageous to use low pass, high pass, band pass filters, or notching fundamental carrier may be necessary for identifying and measuring low amplitude signals to avoid overloading of the analyser or measuring instrumentation.
10. Calculate TRP level of the DUT for each significant emission frequency by 

a. locate the measurement antenna in the far field from each area of the DUT that is determined to be a source of emissions at the specified measurement distance, while keeping the measurement antenna aimed at the source of emissions at each frequency of significant emissions with polarization oriented for maximum response. The measurement antenna may have to be higher or lower than the DUT depending on the radiation pattern of the emission, and staying aimed at the emission source to receive the maximum signal. The final measurement antenna elevation shall be set to maximize the emissions. Instead of aiming the measurement antenna, the DUT may be tilted for maximizing the emission amplitude level. Measure significant spurious emissions of each frequency on each lobe for both the horizontal and the vertical polarization. Calculate root mean square of both emissions. Calculate the radiated power level (p1 in mW) using path loss and measurement antenna gain. Similarly, measure and calculate for all other significant lobes. The TRP on an emissions frequency is (p1+p2+ …..+pn).

Power level at the EUT (dBm) = Measured level in the analyser (dBm) + (cable + down converter loss) (dB) – measurement antenna gain (dBi) - pre-amplifier gain + path loss.
The path loss shall be calculated using the following equation:
20log10 (F) + 20 log 10 (d) -27.63 dB, where F in MHz and d in meters
b. Repeat (a) above for next spurious frequency.

c. Measured amplitude levels in opposite polarity, which are less than -23 dBm can be disregarded. If the measured value is higher than -23 dBm, the DUT maybe slightly tilted to maximize the emissions on the maximum emission polarity.

3	Conclusions
In this document, a test procedure for measuring spurious emissions of NR BS operating in mmWave has been discussed and proposed. The key features of the proposed test procedure are simple and ease of setup in a test chamber. 

References
[1] Nokia’s contribution for equivalent isotropically radiated power (EIRP), total radiated power (TRP), and channel edge measurements, 47CFR30
[2] R4-1700058, Spurious emissions for NR BS, Nokia, Alcatel-Lucent Shanghai Bell
[3] R4-1707654, NR BS spurious emissions for mmWave, Nokia, Nokia Shanghai Bell

