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1 Introduction
The way forward approved on the topic in RAN4#72 [1] lists the following bullets for future work:
· “Review and approve text proposals documenting agreement on the following issues

· Adoption of the stimulus signal and fixed-reference channel (FRC) definitions used in 25.141 and 36.141 applied in a line-of-sight test configuration without fading for the conformance test requirement  
· Application of the OTA sensitivity requirement as applying to the AAS base station as a system

· Formulation of the sensitivity requirement as meeting a minimum throughput requirement at a sensitivity threshold. Criteria for identifying the threshold (either by vendor declaration or selection of reference sensitivity) is FFS (see below).

· Reach consensus on the following issues 

· Adoption of OTA sensitivity, Total Isotropic Sensitivity (TIS) or Equivalent Isotropic Sensitivity (EIS) as the formal name for the sensitivity requirement 

· Formulation of the sensitivity requirement as either a common implementation-neutral reference sensitivity (possibly based on BS class) or based on vendor declaration.

· The need or not for sensitivity requirements at directions not aligned with the antenna bore-sight.”
[2] discusses the OTA sensitivity requirement, including the rationale, and proposes the fundamental properties of it.
This document presents a text proposal defining the OTA reference sensitivity, and a number of key properties in accordance with the conclusions in [2].

2 Discussion
As discussed in [2], the name of the OTA sensitivity requirement shall be OTA sensitivity.
Formulation of the sensitivity 
Already in [1] is there consensus that the OTA sensitivity requirement shall be based on an achieved data throughput level with an incoming signal at a defined input power level. Due to this definition, it is difficult, or at least very time consuming, to measure the UL radiation properties of the AAS. Instead verification of declared parameters is suggested. In [2] it is found that a common fixed level can be defined (through a relatively simple formula) as a surface sensitivity for a large range of beam shapes, hence providing comparison basis with both different AAS beam cases, and with legacy BS simulations. It is therefore proposed to be a fixed value of surface sensitivity. It is also found that the OTA sensitivity, if formulated as a surface sensitivity can be related to the legacy reference sensitivity, by a simple factor. It is here suggested that factor is suitably 2 dB.
The need or not for sensitivity requirements at directions not aligned with the antenna bore-sight

It is further found that the OTA sensitivity itself represents insufficient information itself for meaningful UL coverage prediction, or UL simulations in the framework of 3GPP. The related beam information is needed to make the sensitivity figure useful. Hence a small set of declared parameters should be identified such that a variation of beam shapes can be assumed. A minimum set would be the angular range of operation for the surface sensitivity. This is used as an assumption of a single lobe with the elevation and azimuth beam widths of the azimuth and elevation angular range of operation, for calculating the EIS using a directivity estimate formula, similar to Kraus’ or Elliott’s, which is translated into an EIS value for testing. (The most appropriate formula is FFS.) The requirement would hence apply within the solid angle of operation (with appropriate adjustments). The calculated directivity shall be referred to as the assigned directivity.
Since the lobe shape is expected to differ from the assumed lobe shape, it is suggested not to refer to the assumed bore sight as “bore sight” but as the “No steering direction”. This direction would also be part of the minimum set of declarations necessary to address the AAS BS OTA sensitivity requirement. The term beam steering is referred to as the AAS capability of changing the beam pointing direction. The distinction between steering range and angular range of operation is explained in [2], but it is depicted in figure 1, where the extreme beam steering directions and the no steering direction are shown in green dashed lined from the DUT. The angular range of operation (for one extreme steering angle – max pan, min tilt) is shown in blue dashed lines. The elevation angular range of operation is shown in darker blue, and the azimuth angular range of operation is shown in the lighter blue dashed lines. An AAS without beam steering capability need thus only declare the no steering direction. (Since the beam width normally changes with tilting or panning, separate declarations for each extreme may be expected.)
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Figure 1, Schematic of AAS DUT depicting beam steering directions, (green dashed lines), and beam steered at max pan and min tilt (blue dashed lines). The elevation angle range of operation is in darker blue dashed lines and the azimuth angle range of operationis is in lighter blue dashed lines.
3 Conclusion
Based on the above, the text in section 5 is proposed to be added to sub-clause 7.2 of TR37.842.
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5 Text Proposal

7.2
Uplink radiated requirements
The minimum requirements for AAS base station OTA sensitivity, shall be placed on one or more manufacturer declared beam(s) that are intended for cell-wide coverage. 

7.2.1
Beam definitions
In order to describe the beams, and their relation to the AAS, there must be a common coordinate system for the antenna structure and the beam descriptors. This may be defined per AAS individual, as long as the beam descriptors and the intended horizontal plane can be defined in it. 

The beam properties in sub-clause 7.2.2.1 shall be defined using this common coordinate system.

7.2.2
OTA sensitivity

The OTA sensitivity is defined the fixed antenna surface power throughput level incoming, from within a declared angular range related to the beam pointing direction, for which a specified data throughput is met.
The properties of the signal received are defined by the fixed reference signals for the respective carrier in the respective beam in TS25.141 and TS36.141 for UTRA, respective E-UTRA AAS BS.
7.2.2.1 OTA sensitivity related beam declarations

Beam Azimuth Angle Range of Operation θBAARO: A declared azimuth angle range defined by the difference of two extreme angles inside which the OTA sensitivity requirement is declared to be fulfilled in a fixed beam steering.

Beam Elevation Angle Range of Operation θBEARO: A declared elevation angle range defined by the difference of two extreme angles inside which the OTA sensitivity requirement is declared to be fulfilled in a fixed beam steering.

Beam pointing direction: A manufacturer declared direction in the manufacturer defined coordinate system, representing the direction to which the maximum radiation density is transmitted, or from where the minimum needed received power is coming. (Note that this definition is looser than the bore sight definition in order to allow beam shapes that differ from the assumptions discussed in the antenna terminology section above.) 

Beam steering: The capability of an AAS BS to alter the pointing direction of a fixed beam. (I.e. adapting beams as a result from e.g. diversity combination is not referred to a beam steering.) This capability may be declared by the manufacturer.

No steering direction: Beam direction declared by the manufacturer to be the reference direction for panning. The tilt value of the no steering direction is defined by the declaration. (This direction is the only declared beam direction for AAS BS without beam steering capability.)
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Figure 7.2.2.1-1, Schematic of AAS DUT depicting beam steering directions, (green dashed lines), and beam steered at max pan and min tilt (blue dashed lines). The elevation angle range of operation is in darker blue dashed lines and the azimuth angle range of operationis is in lighter blue dashed lines.
7.2.2.2 The OTA sensitivity requirement
The OTA sensitivity fixed antenna surface sensitivity threshold level is the defined by an implementation margin added to the reference sensitivity as defined in TS25.104 and TS36.104 for UTRA respective E-UTRA carriers. The implementation margin is [2 dB].
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Figure 7.2.2.2-1 Schematic BS with reference sensitivity reference point and EIS reference point.
The antenna surface sensitivity threshold level is common for all AAS BS implementations. The antenna assigned directivity used for verification of the data throughput at threshold level is calculated using the manufacturer declared elevation and azimuth angle range of operation. The formula is [Dass = f(θBAARO, θBEARO) ] (TBD)

The OTA sensitivity throughput requirement applies for all possible AAS output power beams within the AAS BS envelope of operation.
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