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Introduction
In RAN4 #84 meeting, a WF on output power accuracy was approved [1], where it pointed out the agreements and open issues as follows:
	Following the discussion the following is agreed:
· There will be a TRP accuracy requirement
· The TRP accuracy requirement captures all output power variation mechanisms not associated with directivity.
· There may be several sources of variation relating to directivity
· It is necessary to capture variations associated with directivity in some form.
This results in the following open issues:
· [bookmark: OLE_LINK68][bookmark: OLE_LINK69]Directivity related power variation may be captured as either EIRP accuracy in dB or a direction error in deg.
· It has been highlighted that for a narrow beam a small direction error could result in a large EIRP error.
· Depending on estimated directivity related variation:
· If the Absolute EIRP accuracy requirement is feasible even for small beamwidths then this method is the favoured method to capture directivity related variation. 
· If absolute EIRP accuracy is so large it is not useful and alternative solution must be found, options identified are:
· Considering an accuracy margin for the beam pointing direction in deg
· Consider an EIRP accuracy requirement based on a beam which is set using a closed loop approachbased on an incoming (UL) signal
· Whether the closed loop approach needs standardizatrion should be further studied

The estimated EIRP accuracy due to directivity variation for a range 2 system is still unclear – companies are encouraged to submit their views on potential values.


In this contribution, we will further discuss these open issues and give our proposals and observations. 
Discussion
In this section, we will discuss EIRP accuracy (or direction error) for Directivity related power variation.
In TR 37.842, the beam peak direction and beam centre direction are defined for EIRP declaration and beam steering respectively, the detailed descriptions are shown as following.
	Each beam direction pair is associated with half-power contour of the beam centre direction and a beam peak direction. The EIRP is declared at the beam peak direction. The beam centre direction is used for describing beam steering.
[image: ]
Figure 7.2.2-1: Example of beam direction pair
In figure 7.2.2-1 left sub-figure shows a symmetrical beam where beam centre direction and beam peak direction are the same.  In figure 7.2.2-1 right sub-figure shows an example of a beam with ripple where the beam centre direction and the beam peak direction are different. 



According to TR 37.842[2], EIRP is declared at the beam peak direction, while the beam centre direction is used for describing beam steering. Hence the beam peak direction is more suitable for describing the direction error than beam centre direction. 
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Observation 1： The “direction error” is actually denoted as “Beam peak direction error” 
Proposal: Use the term “Beam peak direction error” in the discussion and analysis for directivity related power variation.


[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK67]If the beam peak direction error is used to define directivity related power variation, the first thing is to define the direction in which there is no error. . This no-error direction can be called as beam intended direction, which is the direction determined by the precoding matrix  and the array factor , as shown in equation 1:  

                                                                           (Equation1)


In the some directions(such as the maximum scanning direction),  the beam peak direction error relative to beam intended direction  is not only related to steering error defined in TR 37.842, but also to the radiation pattern of element/subarray. From our point of view, the degradation of the radiation pattern of element/subarray in some maximum scanning directions is not error contributor. So we think the beam peak direction error is only applicable in some beam intended direction (such as in reference beam peak direction defined in EIRP accuracy set). The beam peak direction error is the error of actual beam peak direction relative to beam intended direction, which can be considered as absolute direction error. 



Observation 2： The beam intended direction should be based on precoding matrix  and the array factor , regardless of element/subarray. The absolute beam peak direction error is the error of actual beam peak direction relative to beam intended direction. 



The precoding matrix used for NR BS transmitting for PDSCH is achieved by UE feedback (CSI in FDD and UL SRS in TDD), which is related to UE location direction. However, the precoding matrix used for NR BS transmitting for PSS, SSS, PBCH, or PDCCH is preconfigured for all UEs or a specific group of UEs, which is not related to one UE location direction. If the relative beam peak direction error is the error of beam peak direction relative to UE location direction, then it’s only applicable for physical channel with feedback scheme, also, the feedback error will be introduced.

[bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]Observation 3： The relative beam peak direction error is only applicable for physical channel with feedback scheme, and will introduce feedback error.

Conclusion
In this contribution, we have following observations and proposal:
Observation 1： The “direction error” is actually denoted as “Beam peak direction error” 


Observation 2： The beam intended direction should be based on precoding matrix  and the array factor , regardless of element/subarray. The absolute beam peak direction error is the error of actual beam peak direction relative to beam intended direction.
Observation 3： The relative beam peak direction error is only applicable for physical channel with feedback scheme, and will introduce feedback error.
Proposal: Use the term “Beam peak direction error” in the discussion and analysis for directivity related power variation.
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