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1 Introduction
In RAN4#74, in Athens, [1] was presented suggesting a procedure to maintain a common set of terms to be used in contribution writing. This document is pursuing to continue the proposed process. Some changes are the result of feedback received – Thank you.
2 Discussion
This document is prepared with the ambition to provide us with a set of terms that can be commonly used in the same way, so that our discussions in the meeting can be more focused on the technical aspects of the contributions, and less on the interpretation of the use of different terms. We believe this would speed up our progress in the AAS WI.
In this document we follow up [1]. In section 3, track changes is used to show where changes to the list have been made, and comments may be used to explain the reasons for some changes that are not obvious or described in the rationales inserted in the list for most words (highlighted in green). The terminology is still focused on the OTA related requirements. Most of the additional terms and changes are related to OTA sensitivity terminology. 
It has been our aim to make the definitions without prejudice to technical preferences, or coordinate system, so that it may be universally applicable. We are not suggesting the list to be complete.
As suggested in the (not approved) WF on terminology from the RAN4#72bis Singapore meeting, we would also like to encourage everybody to also include definitions of the terms used in their contributions (as an annex to each contribution). This can also help us focus the discussions in the meeting on the technical aspects instead of the interpretation of terms in the absence of a commonly used terminology.

This document is presented, so that there will be a possibility to reference it in future contributions.
It is our intention to maintain such a document (outside the TR) which can be discussed and updated as we learn from the use of the terms, and referenced for terminology used in contributions to the largest possible extent. Hopefully the terminology will then be mature (and consistent) at the same time as the TR technical content is agreed, and can be imported to the TR with less contention than what has been the case up till now.

We welcome everybody to comment this, and the future terminology list so that it can accommodate the needs for terminology to present technical ideas with a minimum set of “orthogonally” defined terms. However, it is preferred to avoid taking up session time for this. Off line comments/discussions in coffee breaks or on the reflector is better, so that the precious TUs can be used for technical discussions

3 Terms

AoA
Angle of Arrival, the angle from which an incident wave arrives relative the horizon and azimuth panning reference direction, described in a manufacturer defined coordinate system.

RoAoA
Range of Angle of Arrival - a range of angles in which the incident plane wave may approach the antenna relative to the horizon and panning reference direction. 

Note, the range may be expressed as its delimiters in azimuth and elevation. Or as the general direction of the RoAoA, expressed by the receiver aim direction and the relative angles to the RoAoA delimiters.

RoAoAA
Azimuth RoAoA

RoAoAE
Elevation RoAoA
Beam pointing direction
: The direction in the manufacturer defined coordinate system, representing the direction of the centre of the main lobe as defined by the mid-point between the lower and upper half power directions. 

Note “beam pointing direction” is sometimes outside 3GPP used to describe the actual peak direction.

Note, in a manufacturer defined co-ordinate system, the horizontal plane,upwards and downwards need to be defined.
Rationale: There is a need to define the intended direction of a beam in relation to the physical antenna structure, in order to be able to put requirements on beams. 
Half-power directions: Directions where directivity has dropped to 3dB below its value at the bore sight.

Rationale: This concept helps defining the beam delimiters.
Rationale: This definition of beam width is defined for asymmetric beams and it is consistent with the traditional definition assuming symmetric beams.

Receiver aim direction: The direction in the manufacturer defined coordinate system, representing the direction from which the intended RoAoA is pointing. 
Note ,This corresponds to the beam pointing direction in the transmitter case. The RoAoA delimiters may be defined separately in azimuth (L/R) and elevation (up/down), or the Receiver aim direction may be defined by the manufacturer to be in the geometric centre of the RoAoA.
Note, in a manufacturer defined co-ordinate system, the horizontal plane,upwards and downwards need to be defined.
Rationale: There is a need to define the intended direction of the RoAoA in relation to the physical antenna structure, in order to be able to put requirements on beams. 

Peak sensitivity direction: The direction in the manufacturer defined coordinate system, representing the direction from which the best EIS is achieved by the AAS BS.

Note , This corresponds to the bore sight in the transmitter case. 

Note, in a manufacturer defined co-ordinate system, the horizontal plane,upwards and downwards need to be defined.
Rationale: This term is needed to describe the direction of the best sensitivity. 
Beam steering: The capability of an AAS BS to alter the beam pointing direction of a fixed beam. This may also refer to the capability or steering the receiver aim direction of the AAS receiver in a corresponding way.
Rationale: This term is frequently used in contributions. It appears to be used in two ways - either describing the beam width or the variation of an adaptive beam, or in the sense described in the above proposed definition.
Zero steering direction: In the azimuth plane, the zero steering direction is the beam pointing direction (transmit) or receiver aim direction (receive) defined by the manufacturer to be the reference direction for panning. In the elevation plane, the zero steering direction is defined by declaration and shall be inside the tilt range of the AAS BS. (The zero steering direction is the only declared beam pointing direction or receiver aim direction for AAS BS without beam steering capability.)

Rationale: There is a need to define a zero direction in azimuth (related to the manufacturer defined coordinate system). There is in fact also a need to define the tilt directions by e.g. defining “downwards”. If this set is used, at least one tilt angle needs to be declared (for fixed beam). For AAS BS with vertical steering capability, the max and min tilt, plus the “vertical no-steer” angle need to be declared (in the manufacturer defined coordinate system). This should be sufficient to describe panning and tilting in ranges, etc so that requirements (and proposals in general) can be expressed in an unambiguous manner.
Panning: Beam steering in the azimuth direction. Right in relation to the no steering direction is defined as positive.

Rationale: Panning is a term commonly used in the industry. It is good to identify beam steering in the azimuth direction with a short expression.

Tilting: Beam steering in the elevation direction. Downwards in relation to the horizontal plane is defined as positive.

Rationale: tilting is a term commonly used in the industry. It is good to identify beam steering in the elevation direction with a short expression.


The above definitions are depicted in figures 1 to 3 below.
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Figure 1a, Schematic AAS BS depicting a transmitted beam with elevation beam width and azimuth beam width.
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Figure 1b, Schematic AAS BS depicting a receiver range of angle of arrival elevation RoAoA and azimuth RoAoA.
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Figure 2, Schematic AAS BS depicting the steer window of the device. Note that the steer window may collaps into on direction (the zero steering direction) if the device does not have steerig capability. Steering may also be limited to only panning or only tilting.


[image: image3]
Figure 3, Schematic of AAS DUT depicting a beam pointing direction, (red dashed line) and steer window. The beam is steered at max pan and min tilt. The elevation beam width is in darker blue dashed lines and the azimuth beam width is is in lighter blue dashed lines. This figure is intended to illustrate the relation betweem steering angle and beam width.

Note, in a manufacturer defined co-ordinate system, the horizontal plane,upwards and downwards need to be defined.

FOM
Figure of Merit
4 Conclusion
A methodology to agree on terminology between meetings is suggested to enhance the progress in the meetings by improving communication. Huawei intend to maintain a document in order to facilitate such methodology and welcome contributions to this effort.
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�This term is defined in TR37.842, but in that definition, there is no reference direction mentioned.


�The motivation for changing this term is given in R4-150936.


�“Downtilt angle” is defined in TR37.842. as “the angle between the horizon and the maximum antenna gain”. Thus that definition refers to bore sight rather than the beam steering direction. (I.e. for traditional symetrical lobes there is no difference, but for lobe shapes that are asymmetric or otherwise designed such that the beam steering direction is not bore sight, the definitions are incompatible. The sign of the angle is not explicitly defined (though “down” is part of the expression).





“Tilt angle” is also commonly used outside 3GPP to describe the slant angle of the major axis in elliptical polarization. Refering to the verb “tilting” instead of the “tilt angle” reduces the risk of misunderstanding.





Suggested long term action is to delete down tilt angle and replace it with the more general definitions above.





