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1. Introduction
[bookmark: _Hlk516216770]At previous RAN4#87 meetings beam sweeping has been presented [1]. This technique has a potential to reduce measurement time for TRP assessment as the number of angular sampling points can be reduced.
In this contribution we show measurement and comparison between a fixed beam test signal and beam sweeping test signal.

2. Discussion
The Equipment Under Test (EUT) has been measured by using a modulated in-band signal. A full turn azimuth cut with angular resolution 1 degree has been used, and the reference step for correct TRP assessment was calculated as 1.4 degrees.
[image: ]
Figure 1: EIRP measurement in a horizontal cut and at three times the bandwidth of the carrier frequency of an in-band signal. 
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Figure 2: EIRP measurement on the same angles and frequencies as used in Figure 1, but now with all beams swept and the Spectrum Analyzer set to average mode.
Clearly Figure 2 shows much broader beams in the angular dimension. A cut at the center frequency is depicted in Figure 3.
[image: ]
Figure 3: Angular cuts at the center frequency.
Since the above patterns are periodic functions in the angle they can be expanded in a Fourier series as

Where m are integer valued. The spectrums of these functions are shown in Figure 4.
[image: ]
Figure 4: Angular spectra for a fixed beam test signal and a beam sweeping test signal.
In fig 4. when the beam is wide in angles (beam sweeping) it's expansion will be narrow. Higher modes (larger m values) need more dense sampling. A narrower spectrum can be sampled with a larger step. Clearly the angular spectrum of the beam sweeping spectrum is significantly narrower, which indicates that fewer measurement points can be used. 
[bookmark: _GoBack]To quantify the resulting integration error relevant for TRP calculations the angular average, resulting from sparse sampling, is analysed. The results is depicted in Figure 5.
[image: ]
Figure 5: Angular spectra for a fixed beam test signal and a beam sweeping test signal.
In fig 5 we can see that true average EIRP (i.e. TRP) value is around -19 dB, where the two curves would ideally converge (as a very fine grid is assumed). The error average and variation is then increasing when increasing the angular step (i.e. decreasing the number of test points), but we can see that  when using beam sweeping the error is significantly lower. Instead of using 1 degree steps, 15 degree sampling or even sparser can be used. The results reduction in raw measurement time (excluding calibration etc) is then 15-20 times. For full sphere measurements the raw measurement time reduction would be 225-400 times.  
3. Proposal
The use of beam sweeping has a great potential to reduce the measurement time by using a smaller number of measurement points. 
Proposal 1: To develop a TRP measurement method based on beam sweeping especially for the case of harmonics of the wanted signal where the sparse sampling concept cannot help too much. 
Proposal 2: To develop a TRP measurement method based on beam sweeping for in-band signals, especially when the main lobe of emissions is very narrow. 
4. References
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