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1	Introduction
The reference angular step criteria, which are specified in TS 38.141-2 and TS 37.145-2, will provide a method to determine the minimum number sampling points needed to meet TRP summation errors irrespective of which spherical grid is used during TRP measurements. The criteria can result in a different number sampling points for each frequency under consideration. For in-band TRP-based requirements (note, the testing methodology for FR2 OTA transmit ON/OFF power is still under discussion), it may be possible to perform one single TRP measurement to save OTA test time.        

This document discusses an approach to determine the total number of sampling points for performing such TRP measurements. 
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2.1	Reference angular steps
From subsection 10.8 in TR 37.843, annex F.2.2 in TS 37.145-2 and annex I.2.2 in TS 38.141-2, the reference angular steps for spherical grids are specified as follows:
Geometry of EUT radiation source is arbitrary
 and ,
where  and .
EUT radiation source is a uniform linear array 
 and 
where  and  are the length of radiating part of the EUT along the z- and y-axis, respectively.
Reference [1] showed that the reference angular steps are approximately equal to the beamwidth of the EUT radiation pattern.
The reference angular steps provide the minimum number of sampling points needed to meet the TRP summation error of 0.75 dB for the frequency under consideration using any of the specified full spherical grid (e.g., an equal angle grid, wave vector space grid, etc.). Contribution [2] by Ericsson showed that the TRP summation error for certain spherical grids, in particular, the spherical equal angle grid, could be higher as compared with other methods (e.g., FFT). As such, an angular step smaller than the reference angular step is needed for such a grid. One option is to choose the angular step to be half the reference angular step, enabling the beam peak and half power samples to be collected as shown in Figure 1.    
    
Figure 1:  Half versus full reference angular step sampling  
    
2.2	TRP-based requirements 
In Rel-15 TS 38.104, TRP-based requirements can be divided into two groups:
1. In-band
a. OTA BS output power
b. OTA ACLR
c. OTA OBUE
d. FR2 OTA transmit ON/OFF power 
2. Out-of-band 
e. OTA TX spurious emissions
f. OTA RX spurious emissions
Figure 2 shows the frequency ranges defined for TRP-based requirements in which TRP measurements are performed.  
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Figure 2: Frequency ranges defined for in-band and out-of-band TRP requirements  

As can be observed from the above equations, the reference angular steps vary with frequency, resulting in a different number of sampling points. As such, TRP measurements are carried out using a different number of sampling points for each frequency. In order to reduce OTA measurement time, it is desired to perform a single TRP measurement over a range of frequencies using one set of sampling points provided OTA test setup (e.g., measurement equipment and measurement antenna) can support such measurements.

OTA BS output power, ACLR and OBUE requirements

A full spherical grid (e.g., equal angle or equal area) is one of the TRP procedures which can be used to test the OTA BS output power, ACLR and OBUE requirements. To test these requirements at the same time, the reference angular steps are determined using the highest frequency of the downlink operating band plus ∆fOBUE (i.e., FDL_high+∆fOBUE).

Observation 1: If it is possible to test the OTA BS output power, ACLR and OBUE requirements at the same time, then the reference angular steps should be determined using the highest frequency of the downlink operating band plus ∆fOBUE (i.e., FDL_high+∆fOBUE).  
										
3	Conclusions
The document has discussed to determine the total number of sampling points needed for performing a single TRP measurement for all in-band TRP-based requirements. This will reduce OTA test time. Based on our discussions, the following observations can be made: 

Observation 1: If it is possible to test the OTA BS output power, ACLR and OBUE requirements at the same time, then the reference angular steps should be determined using the highest frequency of the downlink operating band plus ∆fOBUE (i.e., FDL_high+∆fOBUE).  
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