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1	Introduction
During the 3GPP RAN4 #86bis meeting, contributions [1]-[5] on the issue of spherical grids, which can be applied to numerically approximate the definite TRP integral, were presented and discussed.

This way forward aims at capturing any agreements and open issues at this meeting in an attempt to make progress following online discussions. 

2	Discussion	
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In Rel-15 TS 37.105, TRP requirements are:
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
2.2	Terms and definitions
Currently, there is currently not a common term and definition for specifying errors attributed to approximating the definite TRP integral. 
Referring to [1], TRP error is estimated as
			 
Referring to [3], the proposal is
	Name
	Definition

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



In the above definitions, corresponds to the numerically approximated TRP and  is equivalent to the actual TRP when  and .   
TRP estimation error = 
Instantaneous power density vector associated with the EM field at a given point is
 
In the far field region, the TRP is obtained by integrating EIRP patterns of the DUT over the whole spherical surface, that is  
  
Using the numerical integration technique, the definite TRP integral can be approximated as  
 
Proposal 1: TRP systematic error is defined as the relative difference between theoretical TRP and numerically estimated TRP.
Proposal 1b: The following terms are defined:
TRPReference : the theoretical TRP 
TRPEstimate : the numerically approximated TRP
TRP systematic error	: The difference between the theoretical TRP and numerically estimated TRP

2.2 	Measurement uncertainty
For each test chamber type, total measurement uncertainty budget for each of the OTA TRP requirements can be derived from the existing EIRP measurement uncertainty tables in TR 37.842 as follows:
Total uncertainty budget consists of measurement uncertainty per point and TRP estimation error  
If a far field test chamber were used the measurement uncertainty per point would be equivalent to the EIRP measurement uncertainty, however TRP measurements may also be done in the near field where the measurement uncertainty per point cannot be described as EIRP MU.
Proposal 2: Total uncertainty budget consists of measurement uncertainty per point and TRP system error
It is not clear of the statistical relationship between the measurement uncertainty per point and the TRP systematic error how the values are added (i.e. rms or arithmetic sum) is FFS.
Open issue 1: statistical relationship and appropriate method of addition of measurement uncertainty per point and the TRP systematic error.

[bookmark: _GoBack]Companies are encouraged to submit proposals for total uncertainty budget with TRP systematic error values for each of the OTA TRP requirements to the RAN4 #87 meeting. Different spherical grids (e.g., equal area grid) [1]-[5] can be used to derive the TRP estimation error for determining the total uncertainty budget. 

2.3 	Spherical grids
TRP measurements consist of spatially averaging of power over a full sphere. Various full spherical grids can be used for TRP measurements. For unwanted emission requirements, optimized or/and fast TRP measurement techniques on top of the full spherical grid, which can be used to reduce test duration, are FFS. 
Proposal 3: Optimized TRP measurement techniques on top of the full spherical grids are FFS.    
3	Way forward
Based on the above discussion, the following proposals are agreed:

Proposal 1: TRP systematic error is defined as the relative difference between theoretical TRP and numerically estimated TRP.
Proposal 1b: The following terms are defined:
TRPReference : the theoretical TRP 
TRPEstimate : the numerically approximated TRP
TRP systematic error	: The difference between the theoretical TRP and numerically estimated TRP
Proposal 2: Total uncertainty budget consists of measurement uncertainty per point and TRP systematic error
Open issue 1: statistical relationship and appropriate method of addition of measurement uncertainty per point and the TRP systematic error. 
Companies are encouraged to submit proposals for total uncertainty budget with TRP systematic error values for each of the OTA TRP requirements for the RAN4 #87 meeting. Different spherical grids and methods can be used to derive the TRP estimation error for determining the total uncertainty budget. 

Proposal 3: Optimized TRP measurement techniques on top of the full spherical grids are FFS.   
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