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1 Introduction
At the 3GPP TSG-RAN WG4 meeting #80bis in Ljubljana, Slovenia, an agreement on OTA EVM requirements of cell-specific beams was reported in the way forward [1]. In addition, [1] outlines three open issues that need to be addressed in the forthcoming meetings, which are quoted below:
1. “whether OTA EVM requirements apply per beam or over the declared EVM direction range with only one EVM direction range”
2. “how to declare the coverage direction range, either adopting the same as EIRP direction set or as a new EVM direction set, or something else, is still FFS”
3. “how to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer is FFS”
In this document, we address the aforementioned issues. 
2 Discussion 
According to Clause 7.2.2., TR 37.842, an eAAS base station can generate two types of beams (see Figure 1): 

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. The OTA EVM requirement for user-specific beams was agreed and captured in [2]. 

2. A cell-specific beam which is used to provide communication to all UEs in a cell. An eAAS base station can split a cell into multiple coverage areas (or sectors) horizontally and/or vertically. The latter is depicted in Figure 2 in which each of the sectorized areas is served by a unique cell-specific beam using the same frequency and time resources. The decisions made at the last meeting concerning cell-specific beams are captured in [1] and quoted below:

a) “manufacturer declares the intended EVM directions range”

b) “the BS shall meet the OTA EVM requirement across the declared EVM directions range”

c) “conformance to OTA EVM requirements shall be demonstrated at the extreme directions of the declared coverage direction range and at the centre”

Based on the definition of cell-specific beam, the footprint of the coverage area is dictated by the 3-D radiation pattern of cell-specific beams. Thus, we can define “the extreme directions of the declared coverage direction range” in c) above as the half-power beamwidth in the azimuth and elevation planes as show in Figure 3. The EVM centre direction corresponds to the centre of the main lobe.
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Figure 1: 3-D beamforming of an eAAS base station
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Figure 2: Vertical cell splitting by an AAS base station 
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Figure 3: Coverage direction range declaration for OTA EVM requirements of cell-specific beams 

We make the following proposal on EVM requirements for cell-specific beams:

Proposal 1: the EVM coverage directions range consists of an EVM centre direction, azimuth-plane half-power beamwidth and elevation-plane half-power beamwidth. The EVM centre direction corresponds to the centre of the main lobe.

In order to validate Proposal 1, we conducted an experiment by which an antenna radio-frequency system generates beams that mimics eAAS cell-specific beams. Based on our measurement results, the OTA EVM measured in various positions including those in Proposal 1 fulfil the EVM requirement except for the EVM in the back lobe (i.e.,  from the main lobe). By analogy, we can draw the same conclusion for eAAS. 
3 Conclusions
This document has addressed the issues of OTA EVM for cell-specific beams. Based on our experimental findings, we have proposed the following on EVM requirements for cell-specific beams:

Proposal 1: the EVM coverage directions range consists of an EVM centre direction, azimuth-plane half-power beamwidth and elevation-plane half-power beamwidth. The EVM centre direction corresponds to the centre of the main lobe.
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