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[bookmark: _Toc535246996]<Start of modified section>
[bookmark: _Toc13066610][bookmark: _Hlk522205443]10.8.3.1.4	Beam-based directions 
This method is only applicable if directivity of EUT antenna is known for the operating frequency. For the Rel-13 AAS BS EIRP accuracy requirement, the peak EIRP of a beam is measured at the beam peak direction within the beam direction pair. Following the same approach, the peak EIRP of a beam can be obtained, which is used to derive TRP estimate using directivity of EUT antenna as follows:
	
, where  is the directivity of EUT.
For the case of OTA BS output power, the directivity (DEUT,BSoutputpower ) shall be defined as:
	
Unlike radiation patterns of the operating frequency (or wanted signal), radiation patterns of in-band unwanted emissions (which include ACLR and OBUE) are generally unknown for AAS BS. This is because the unwanted emissions radiation pattern may be design dependent and varied from one implementation to another. The beam-based directions procedure assumes the radiation pattern of in-band unwanted emissions is correlated with that of the operating frequency. Thus, the directivity of antenna in an in-band neighbouring frequency is considered to be equivalent to that of the operating frequency. Consequently, the beam-based directions procedure will yield a correct TRP estimate if the radiation pattern of the in-band neighbouring frequency is correlated with that of the operating frequency, otherwise it gives a wrong output. An example of two different radiation patterns for the same in-band neighbouring frequency (= 37 GHz) is shown in figure 10.8.3.1.4-1. The two radiation patterns were generated using a 16×16 uniform rectangular antenna array. The directivty on the left plot is 29.7 dB while the one on the right is -7.1 dB. In this example, the radiation pattern on the left plot is assumed to be correlated with that of the operating frequency. Hence, the beam-based directions procedure would yield a correct TRP estimate but not for the plot on the right due to dissimilar directivity values. The difference in directivity between the two radiation patterns is 36.8 dB.      
[image: ][image: ]






Figure 10.8.3.1.4-1: Examples of different power radiation patterns 
Based on the discussion above, a test methodology is needed to demonstrate whether the radiation pattern of in-band neighbouring frequency is correlated with that of the frequency in operation prior to using the procedure. The grid-based TRP methods specified in subclause 10.8.2 can be used for such a purpose but this would nullify the benefits of the procedure. Therefore, the test methodology should only need the minimum number of measurements to be carried out for demonstrating correlation in the radiation pattern between an in-band neighbouring frequency and the operating frequency. In addition, the test methodology should also deal with the directivity in different in-band neighbouring frequencies. Even though, correlation is successfully demonstrated, the directivity of antenna is frequency dependent. This means, there could be a difference in the directivity between the frequency in the centre and those near the band edge for a wide operating band such as FR2.  
Correlation is a measure of how much the radiation pattern in an in-band neighbouring frequency resembles that of the frequency in operation. If correlation exists, it can be assumed that the maximum radiation (peak EIRP) of the in-band neighbouring frequency occurs in the same direction as that of the operating frequency. Furthermore, it is assumed that side lobes of the in-band unwanted emissions (neighbouring frequencies) are relatively low compared with the main lobe; therefore, they can be neglected.
Based on the above assumptions, it is sufficient to demonstrate if correlation exists by correlating the main lobe of an in-band neighbouring frequency with that of the operating frequency instead of complete radiation patterns. Hence, the following criteria can be established for the test methodology:
· The main lobe of the operating and in-band neighbouring frequencies with respect to the axis of maximum radiation (peak EIRP) should have similar symmetry. 
· Measured azimuth and elevation HPBWs for an in-band neighbouring frequency should match the ones derived from the HPBWs of the operating frequency.
· The directivity-beamwidth product for an in-band neighbouring frequency should correspond to the directivity-beamwidth product for the operating frequency. 
To determine if two main lobes are symmetrical, azimuth () and elevation () half-power angular ratios are defined as
  and    
where , , 	and .
Refer to figures 10.8.3.1.4-2 and 10.8.3.1.4-2 for more details.
If the azimuth and elevation half-power angular ratios for an in-band neighbouring frequency match those for the operating frequency, then the main lobe of the operating and in-band neighbouring frequencies has similar symmetry. 
The azimuth () and elevation () HPBWs for in-band neighbouring frequency  can be expressed in terms of the corresponding HPBWs at the operating frequency  as
 and 
The measured azimuth and elevation HPBWs and those derived above should correspond.
Similar to the HPBW, the directivity for an in-band neighbouring frequency  can be expressed in terms of the directivity of the operating frequency  as 
 
where  is in linear units. 
The directivity-beamwidth product for an in-band neightbouring frequency  is calculated as the directivity derived above and the measured azimuth and elevation HPBWs, which should correspond to that for the operating frequency 
If any of the above is not met, it can be concluded that the radiation pattern for an in-band neighbouring frequency is not correlated with that of the operating frequency. 
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Figure 10.8.3.1.4-2: Two-dimensional radiation pattern on the spherical azimuth plane 
[image: ]










Figure 10.8.3.1.4-3: Two-dimensional radiation pattern on the spherical elevation plane 


<End of modified section>
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