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1	Introduction
Document [1] outlines which TRP measurement procedures require angular alignment between the selected measurement procedure and EUT radiation pattern in order to measure beam peak EIRP. Further measurement errors can occur if the angular position of the peak EIRP is not known during measurements. In [2], background information on missing such a peak EIRP is provided.                     

This document continues the discussion and provides an error analysis in the case the beam peak direction of the frequency under measurement is not known in which a beam peak search is performed.
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Referring Section 10.8 in TR 37.843, Table 1 lists TRP measurement procedures.  
								Table 1: TRP measurement procedures
	TRP procedure
	Comment

	Spherical equal angle grid
	TRP is obtained by measuring EIRP of EUT over the whole spherical surface; TRP estimate accuracy is determined by the number of sampling points rather than on the peak EIRP alone

	Spherical equal area grid
	

	Spherical Fibonacci grid
	

	Wave vector space sampling grid
	

	Beam-based directions
	Only the peak EIRP is measured; missing the peak EIRP during measurements will critically affect TRP estimate accuracy

	Orthogonal cut grid
	A horizontal cut passing through the peak direction of the main beam and a vertical cut passing through the peak direction of the main beam; missing the peak EIRP will critically affect TRP estimate accuracy 

	Peak method
	Only the peak EIRP is measured; missing peak EIRP will critically affect TRP estimate accuracy

	Equal sector with peak average
	Peak EIRP of beams are measured; missing peak EIRP will critically affect TRP estimate accuracy



For the TRP measurement procedures in Table 1, TRP summation error is 0.75 dB (FR1) and 1.2 dB (FR2). 
For spherical equal angle, equal area, Fibonacci and wave vector space sampling grids, the TRP summation error can be met by selecting the reference angular steps according to TS 38.141-2, I.2.2: 
  	                                                  	(Equation 1)
  		(Equation 2)
For the beam-based directions, orthogonal cut, peak method and equal sector with peak average procedures, TRP estimate accuracy depends on the peak EIRP. For some peak measurements, the actual angular position of the peak EIRP may not be known. Thus, a peak search is performed. If the maximum EIRP is missed during the peak search, this measurement error will degrade TRP estimate accuracy. A linear approximation of the measurement error due to missing peak EIRP is shown in Figure 1. The magnitude of such measurement errors with respect to the beam width for a frequency under measurement is shown in Table 1 [2].   
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Figure 1: Linear approximation of measurement errors  

Table 1: Angular misalignment vs. Measurement errors
	Angular misalignment (difference in actual and measured angular positions of intended peak EIRP)
	Maximum absolute measurement error  

	HPBW
	3 dB

	 
	1.5 dB

	 
	1 dB

	 
	0.75 dB


      
The measurement error affects the TRP estimate accuracy and, therefore, it should not exceed the TRP summation error. 
For FR1, the TRP SE = 0.75 dB gives    in the difference between the actual and measured angular positions of the intended peak EIRP. For FR2, the difference is  . Note, there is a trade-off between search time and angular difference (in the actual and measured angular positions of the intended peak EIRP). Furthermore, the angular difference for FR2 is larger than FR1 is reasonable because FR2 beams are in general narrower than FR1.  

3	Conclusions
This document has further discussed angular misalignment and measurement errors can occur if the angular position of the peak EIRP is not known during measurements for peak-based TRP procedures. An error analysis is provided when a beam peak search is performed.

Proposal 1: The measurement error caused by a beam peak search should not exceed the TRP summation error for FR1 and FR2.
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