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1	Introduction
During the last RAN4#86 meeting, the WF on OTA TRP conformance requirements [1] and the WF on TR structure [2] were approved. The former outlined a list of open issues to be addressed in forthcoming meetings and the latter provided a skeleton for capturing estimation methods, OTA test methods and measurement uncertainty of TRP.  

In [1][2], the term “TRP estimation accuracy” is used without a proper definition, which is open to different interpretations during discussions. Furthermore, such a term has not been agreed in RAN4. To have a common understanding, RAN4 needs to agree on the name and definition of TRP estimation accuracy. This document attempts to provide such an unambiguous name and definition. 
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2.1 TRP approximations 
In Rel-15 TS 37.105 [3], TRP-based OTA requirements can be divided into two groups:
1. In band 
a. OTA BS maximum output power
b. OTA ACLR
c. OTA spectrum emission mask
d. OTA operating band unwanted emissions

2. Out of band 
a. OTA TX spurious emissions
b. OTA RX spurious emissions
From Rel-15 TS 37.105 [3], TRP is defined as the total power radiated by the antenna; i.e., TRP is the actual power radiated by the antenna of DUT.
In the far field region, the TRP of the DUT is obtained by integrating EIRP patterns of the DUT over the whole spherical surface, that is  
					(W)										(1)
In a test chamber, the definite integral of TRP in Equation (1) is approximated by summations of discrete EIRP data samples that are measured on a grid in two spherical coordinates, the elevation angle  and the azimuth angle . Examples of numerical integration techniques include Riemann sum, Simpson rule, Trapezoid rule, etc. 
Let us assume a spherical equal angle (also known as uniform) sampling grid, then  and  are discretized into  and  equally spaced angular subintervals. Let  and  be the indices used to denote the th  and th  angles, respectively. Then the width of each subinterval in the - and -angle is defined as 
     																					(2a)
  																			(2b)
Using the numerical integration technique for approximating the definite integral of  in Equation (1), we get 
										(3)
Equation (3) can be rearranged as 
					(4)
Since  and , , Equation (4) can be rewritten as 
																(5)
Following the same principle as for the  integral, the definite integral of  can be approximated as
 																						(6)
Since  = , Equation (6) becomes
																(7)
Using Equations (2a) and 2(b), Equation (7) becomes
																(8)
In the test chamber, each  is the sum of two orthogonally polarized components,  and , which correspond to the polarized components of the DUT transmit antenna, respectively.
In [5], we showed that the absolute error as a result of using the approximating technique is the difference between the value of the definite integral and the numerical result, that is
				(9)
Representing the absolute error as a relative error 
 						(10)
 as  and  approach , that is

																				(11)

Observation 1: for every positive integer number  and , there exists an absolute error  in approximating . 

Observation 2: the error strongly depends on  and , i.e., when  and . 

Observation 3: the error is one contributor to TRP measurement uncertainty; relative error  is preferred. 

As there is more than one sampling grid candidate that can be used to numerically approximate the TRP integral, the relative error should be based on the spherical equal angle sampling grid. 

Observation 4: if RAN4 is to specify  then it should be based on the TRP approximation in Equation (8) which is derived from the spherical equal angle sampling grid rather than other grids such as equal area sampling grid.

Observation 5: the spherical equal angle sampling grid should serve as the baseline grid.

   		
2.2  Name and definition
The name used in [1][2] is “TRP estimation accuracy” but it is not defined. Thus, we assume it is the error attributed to approximating the actual TRP by numerical integration as discussed in Section 2.1.
In addition, the following names are already used in Rel-15 TR 37.843 [4]:
· TRP accuracy 
· EIRP accuracy
TRP and EIRP accuracy are related to the AAS BS output power requirements only while TRP estimation accuracy is used for all TRP-based OTA requirements (including four in band and two out of band requirements). 
“TRP accuracy” could easily be misinterpreted as “TRP estimation accuracy” and vice versa, causing confusion, since both terms contain the word “accuracy”. We propose the following unambiguous name and definition:
Proposal:
	Name
	Definition

	TRP estimation error
	The difference between the actual TRP and numerically approximated TRP


										
3	Conclusions
We have discussed the issue of approximating TRP using a numerical technique. Our observation is as follows:

Observation 1: for every positive integer number  and , there exists an absolute error  in approximating . 

Observation 2: the error strongly depends on  and , i.e., when  and . 

Observation 3: the error is one contributor to TRP measurement uncertainty; relative error  is preferred.

Observation 4: if RAN4 is to specify  then it should be based on the TRP approximation formula given in Equation (8) which is derived from the spherical equal angle sampling grid rather than other grids such as equal area sampling grid.

Observation 5: the spherical equal angle sampling grid should serve as the baseline grid.

Based on the above observations, we propose the name and definition for the error in TRP estimation:

Proposal: 

	Name
	Definition

	TRP estimation error
	The difference between the actual TRP and numerically approximated TRP
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