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1 Introduction
At the 3GPP TSG-RAN WG4 meeting #80bis in Ljubljana, Slovenia, we presented experimental results of an EIRP measurement campaign, which show the radiated energy pattern of wanted and unwanted signals for emulated AAS base stations [1]. This has led to further discussion. As a result, the definition of OTA ACLR, which is a core requirement, was revisited and agreed as specified in [2]. Further in [2], four open issues that need to be addressed in the forthcoming meetings are outlined and quoted below:
1. “define the measurement sampling grids required for OTA ACLR and other in-band unwanted emissions”
2. “determine if the measurement sampling grid for OTA ACLR and other in-band unwanted emissions can be aligned with the desired signal sampling grid”
3. “define concepts on how to define the region corresponding to the intended base station coverage area and the desired/wanted outside this area in order to further reduce the number of measurement points”
4. “the power over sphere () has been referred to as TRP in many documents; this term, however, is not acceptable by majority of 3GPP TSG-RAN WG4 participants; thus, an alternative term is sought”
In this document, we address the aforementioned third and fourth issues.          
2 Discussion
In the way forward document [2], the definition of OTA ACLR is 
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where   and  
= co-polarized and cross-polarized EIRP, respectively, that is the filtered mean power within the 
   channel bandwidth of signal 
     = the vertical (elevation) angle ranging from  							(2a)
		     = the horizontal (azimuth) angle ranging from 										(2b)
		  and  = the number of grid points in the  and  directions, respectively, used for computing 
		 
		


According to Clause 7.2.2., TR 37.842, an eAAS base station can generate two types of beams (see Figure 1): 
· A user-specific beam which is used to provide communication to the intended UE. As shown in Figure 1, the eAAS base station can simultaneously form multiple user-beams in both the azimuth and elevation planes using the same frequency channel to different UEs.

· A cell-specific beam which is used to provide communication to all UEs in a cell. Therefore, the footprint of the coverage area is dictated by the 3-D radiation pattern of this beam in the azimuth and elevation planes. In AAS, each cell can be split into multiple coverage areas (or sectors) horizontally and/or vertically; the latter is depicted in Figure 2, each of the sectorized coverage areas is served by a unique cell-specific beam using the same frequency and time resources.   
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Figure 1: 3-D beamforming of an eAAS base stationz
Antenna Array
x
Elevation 
Cell-specific beam 1
Cell-specific beam 2
Azimuth 
y






















Figure 2: Vertical cell splitting by an AAS 
The coverage area or footprint of the eAAS base station can be expressed in the spherical coordinate system as the range of azimuth () and elevation () angles
 																	(3)
 																	(4)
where  and  correspond to the lower and upper bounds of  in the azimuth direction;   and  correspond to the lower and upper bounds of  in the elevation direction.
In the case of cell splitting, the aggregate AAS coverage area = , where 
 = the number of unique cell-specific beams 
 = coverage area of the ith cell-specific beam
The aggregate azimuth angles =  and the aggregate elevation angles = .

With regard to the aforementioned third issue, there are four possible options:
Option 1: the lower and upperbounds of and  are defined according to equations (2a) and (2b). However, this option includes undesired sectors on the sphere such as back lobes and lobes pointing to the skies.
Option 2: the lower and upperbounds of and  are declared by manufacturers with respect to their eAAS base station coverage. For example,  and , and  and .
Option 3:  -dB beamwidth of the cell-specific beam in the azimuth plane;  -dB beamwidth of the cell-specific beam in the elevation plane. This option can reflect the actual coverage of eAAS base stations, which is dynamic. This will lead to dynamic sampling-grid sizes that can scale with the cell-specific beamwidth. 
Option 4: a dynamic sampling grid in which the azimuth- and elevation-width of the grid scales according to the distribution of unwanted emissions using CDF plots, see [3] for more details. As stated in [3], this requires prior knowledge of the unwanted emission power distribution.
For simplicity, we propose

Proposal 1: Option 2.

Concerning the fourth issue, we refer to the term  in equation (2) as AAS radiated power (AsRP) due to spatial radiation patterns of eAAS; i.e., the sum of all power radiated by an eAAS base station is over the region defined in Proposal 1 instead of over the entire sphere. We propose the following:

Proposal 2:  an appropriate term for  in equation (2) is AsRP which stands for AAS radiated power.

3 Conclusions
This document has investigated the issue of how to define the region corresponding to the intended base station coverage area and the desired/wanted outside this area in order to further reduce the number of EIRP measurement points. To this end, we have discussed the following possible options and made the following proposals:

Option 1: the lower and upperbounds of and  are defined according to equations (2a) and (2b). However, this option includes undesired sectors on the sphere such as back lobes and lobes pointing to the skies.
Option 2: the lower and upperbounds of and  are declared by manufacturers with respect to their eAAS base station coverage. For example,  and , and  and .
Option 3:  -dB beamwidth of the cell-specific beam in the azimuth plane;  -dB beamwidth of the cell-specific beam in the elevation plane. This option can reflect the actual coverage of eAAS base stations, which is dynamic. This will lead to dynamic sampling-grid sizes that can scale with the cell-specific beamwidth. 
Option 4: a dynamic sampling grid in which the azimuth- and elevation-width of the grid scales according to the distribution of unwanted emissions using CDF plots, see [3] for more details. As stated in [3], this requires prior knowledge of the unwanted emission power distribution.
For simplicity, we propose

Proposal 1: Option 2.

and

Proposal 2:  an appropriate term for  in equation (2) is AsRP which stands for AAS radiated power.
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