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1	Introduction
During the RAN4#89 meeting, NTT DoCoMo presented a contribution on “Directivity for calculation of TRP” [1], which discussed the applicability of the beam-based direction method for TRP calculations. Further, the accuracy of TRP obtained using such a method was questioned and considered an open issue.

This document addresses the open issue and outline some solutions. 
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From TS 38.141-2 in I.11 and TS 37.145-2 in F.10 the beam-based direction method for TRPEstimate calculations is defined as:
, where  is the maximum EIRP in the beam peak direction within a particular beam direction pair and  is directivity of the EUT antenna.
How to determine  for OTA BS output power?
From TS 38.141-2 in subsection 4.6, Table 1 lists some manufacturer’s declarations for the radiated transmit power and OTA BS output power requirements. 
			Table 1: Manufacturer’s declarations for the radiated transmit power and OTA BS output power 
	Declaration identifier
	Declaration
	Description

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3.
The vendor may declare any number of beams, the minimum requirement to declare for conformance are the beams with the highest intended EIRP for each of the beams widths below:
1) Narrowest intended BeWθ, narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction.
2) Narrowest intended BeWϕ, narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction.
3) Widest intended BeWθ, widest intended BeWϕ (possible when widest intended BeWθ at the reference beam direction.
4) Widest intended BeWϕ, widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction.
5) BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.
When selecting the above five beam widths for declaration, all beams that the BS is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 3)

	D.11
	Rated beam EIRP
	The rated EIRP level per carrier (PRated,c,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 12, 14)

	D.15
	Number of carriers at maximum TRP
	The number of carriers per operating band the NR BS is capable of generating at maximum TRP declared for every beam (D.3).

	D.37
	The rated carrier OTA BS power, PRated,c,TRP
	PRated,c,TRP is declared as TRP OTA power per carrier, declared per supported operating band.
(NOTE 12, 14)



From TS 38.141-2, the definitions of PRated,c,EIRP and PRated,c,TRP are given in Table 2. 
Table 2: Definitions 
	PRated,c,EIRP
	The rated carrier output EIRP when the NR BS is configured at the rated carrier output TRP (PRated,c,TRP)

	PRated,c,TRP
	Rated carrier TRP output power declared per RIB



As can be observed from Table 2, PRated,c,EIRP is generated using PRated,c,TRP. Hence, the directivity (in linear units) of the EUT antenna is given as
 
where PRated,c,EIRP is the peak EIRP at the reference beam direction. 
If one of the declared beams (e.g., the narrowest intended BeWϕ, narrowest intended BeWθ at the reference beam direction) is applied to test the radiated transmit power and OTA BS output power requirements, then the above DEUT can be used to compute TRPEstimate.  

How to determine  for ACLR and OBUE?
For wide downlink operating bands, the directivity of the EUT antenna might vary with frequency. As such, the directivity of EUT antenna can be obtained by measuring peak EIRP at emission frequency . The peak EIRP at frequency  is generated using the same declared OTA BS output power, PRated,c,TRP, at the reference beam direction. The directivity at frequency  is calculated as 
  
The above directivity can be applied to compute TRP for ACLR and OBUE. 
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Figure 1: Frequency ranges defined for in-band and out-of-band TRP requirements

 
										
3	Conclusions
The document has outlined how to determine the directivity of EUT antenna for computing TRPEstimate using the beam-based direction method. 

OTA BS output power

The directivity of the EUT antenna can be derived from the declared TRP OTA BS power per carrier (PRated,c,TRP) and peak EIRP (PRated,c,EIRP) at the reference beam direction.   

ACLR and OBUE

The directivity of the EUT antenna can be obtained by measuring peak EIRP at emission frequency . The peak EIRP at frequency  is generated using the same declared OTA BS output power, PRated,c,TRP at the reference beam direction. The directivity at frequency  is calculated as 
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