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1 Introduction
During the discussion on contribution R4-146574 [1]  (agenda point 7.2) it was agreed that terminology should be addressed in a way forward. This document is the proposed way forward. Another contribution [2] was also available but not discussed during to time limitations. Both these contributions were updated resubmissions.
2 Discussion
A common terminology including common understanding of the terms facilitates discussion on complex issues such as OTA requirements for AAS. In the current discussions, figures of merit and requirement naming have been mixed up. Some terms have been coined with different meaning by different companies or documents. As a way to make the discussions more efficient without spending too much meeting time, the following way forward is proposed. There are two major areas addressed in this way forward: Some general principles on how to treat terms used, and a specific discussion on terms already used in TR37.842 or commonly used in the discussion without having a formal definition.
General principles for terminology definitions:

· Reuse of terms defined outside 3GPP: The general principle when importing terms into the 3GPP shall be to also import their definitions. A first step is to introduce a reference to “IEEE Standard Definitions of Terms for Antennas”, IEEE Standard 145-1993.
· Reference to source of definitions: When importing terms and definitions into the TR37.842, the source of the definition shall be quoted in the TR, such that traceability for each term can be maintained.
· Inclusion of terms in TR37.842 from other 3GPP documents:
Where terms are imported from other 3GPP documents, the definition shall be imported too, and the source of the definition shall be quoted in the TR such that the traceability for each term is maintained.
· Introduction of new terms in contributions: When introducing new terms, or terms not defined in TR37.842, the respective contribution shall contain a section with definitions of the terms used. That way, the discussion on a Tdoc content can be held using the enclosed terminology definitions. It will also help clarifying where companies have different understanding of the terms used, and hence the terminology discussion can b separated from the core issue.
Terms at hand:

· List of terms: There are a number of terms currently used that are either overlapping, imported from outside 3GPP without definition source traceability, or potentially contradictory, which need to be revisited. A proposed list of terms is below.
· Common TP for co-signing till next meeting with agreed definitions. Before the San Francisco meeting, the list can be worked on over the reflector such that it can be a text proposal co-sourced by all parties in the meeting. This procedure may be reiterated for the introduction of new terminology into the TR for every meeting.
3 List of terms
 The list below is a suggestion for terms to start discussing. Parties are invited to add terms to be agreed. The added term should be accompanied with a definition, information about the source of the definition, and argumentation for why it is needed.

For the TR37.842 terms to be revisited, the reason for revisit is highlighted in yellow.

From TR37.842:

Array Factor: the radiation pattern of an array antenna when each array element is considered to radiate isotropically.
NOTE:
When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.

Comment: External source of definition missing.
Beam: A beam (of the antenna) is the main lobe of the radiation pattern of an antenna array.

NOTE: For certain AAS antenna array, there may be more than one beam.
Boresight: Boresight (of a beam) is the direction of maximum radiation in a beam.
Comment: Beam is defined as main lobe of the radiation pattern of an antenna array. (There may exist more than one beam and consequently more than one main lobe – hence the Beam cannot be THE radiation pattern of an antenna array, but possibly A radiation pattern of an antenna array. More importantly, the beam steering may take place outside the antenna array, and therefore the beam should be defined in relation to the complete AAS.

Boresight is defined relating to the beam rather than to the main lobe, but the beam is defined as the main lobe. This is an overlap (one definition is not needed with the current definition set). Source of the external definition is missing.
Directivity: the ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions.
NOTE:     If the direction is not specified, the direction of maximum radiation intensity is implied.
Comment: External source of definition is missing
Downtilt Angle: the angle between the direction of the maximum antenna gain and the horizontal plane.
Comment: External source of definition is missing (Technical comment – positive direction is not defined)
EIRP: In a given direction, the relative gain of a transmitting antenna with respect to the gain of an isotropic radiating element multiplied by the net power accepted by the antenna from the connected transmitter.
Comment: External source of definition is missing The acronym should not be used in the definitions sub-clause. Use the full expression.

NOTE:
For an AAS BS the EIRP can be seen as the equivalent power radiated from an isotropic radiating element, producing the same field intensity as the field intensity radiated in the declared beam pointing direction of the active antenna system being considered.
Front-to-Back Ratio: the ratio of maximum directivity of an antenna to its directivity in a specified rearward direction.
Comment: External source of definition is missing
Gain: the ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically.
Comment: External source of definition is missing Further comment: only dBi uses isotropic antenna as reference – quote may be incomplete.
NOTE:     If the direction is not specified, the direction of maximum radiation intensity is implied.
Main lobe: Main lobe is the radiation lobe in the direction of the maximum radiation power. 
Comment: External source of definition is missing
Half Power Beamwidth: in a radiation pattern cut containing the direction of the maximum of a lobe, the angle between two directions in which the radiation intensity is one-half the maximum value.
Comment: External source of definition is missing
Radiation Pattern: the angular distribution of the radiated electromagnetic field or power level in the far field region.
Comment: External source of definition is missing
Side lobe: Side lobe is the radiation lobe in any direction other than that of the main lobe.
Comment: External source of definition is missing
EIRS
Equivalent Isotropical Received Sensitivity
Comment: Expression is not defined
3.1.1 Beam definitions

<Texts to be added>
Comment: Expression is defined twice.
A beam is the radiated signal for which the radiated power level varies according to azimuth and elevation angles of observation. Within a beam, the power level is greatest at azimuth/elevation angles at which the signal carried in the beam is intended to be received and is lower at other azimuth/elevation angles. 

An AAS beam is typically characterized by a so-called “main lobe” which is bounded within a range of angles around the centre of the beam at which the radiated output beam power is highest. An AAS beam is created by means of a superposition of the signals radiated from different parts of the AAS antenna array. An AAS beam is characterized by the beam pointing direction and beam-width, together with other parameters such as side lobe levels.
New Terms:
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.) 

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. 
Source: Huawei believes this term is not used in a regular manner outside 3GPP. “Google search” will be performed to verify this assumption.
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.)

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.
Source: Huawei believes this term is not used in a regular manner outside 3GPP. “Google search” will be performed to verify this assumption.
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.)

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.
Source: Huawei believes this term is not used in a regular manner outside 3GPP. “Google search” will be performed to verify this assumption.
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 identify beam steering in the azimuth direction with a short expression.

Source: External to be identified
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 identify beam steering in the elevation direction with a short expression.

Source: External to be identified
The above definitions are depicted in figure 2 below.
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Figure 2, 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.
4 Conclusion
Four general principles for OTA terminology are proposed. A working method is proposed where the list of definitions is maintained between meetings such that agreed terms can be added to the TR through co-sourced TP each meeting (leaving TU for discussion technical issues.

General principles for terminology definitions:

· Reuse of terms defined outside 3GPP: The general principle when importing terms into the 3GPP shall be to also import their definitions. . A first step is to introduce a reference to “IEEE Standard Definitions of Terms for Antennas”, IEEE Standard 145-1993.
· Reference to source of definitions: When importing terms and definitions into the TR37.842, the source of the definition shall be quoted in the TR, such that traceability for each term can be maintained.

· Inclusion of terms in TR37.842 from other 3GPP documents:
Where terms are imported from other 3GPP documents, the definition shall be imported too, and the source of the definition shall be quoted in the TR such that the traceability for each term is maintained.

· Introduction of new terms in contributions: When introducing new terms, or terms not defined in TR37.842, the respective contribution shall contain a section with definitions of the terms used. That way, the discussion on a Tdoc content can be held using the enclosed terminology definitions. It will also help clarifying where companies have different understanding of the terms used, and hence the terminology discussion can b separated from the core issue.

Work method
· A common TP for co-signing till next meeting with agreed definitions. Before the San Francisco meeting, the list can be worked on over the reflector such that it can be a text proposal co-sourced by all parties in the meeting. This procedure may be reiterated for the introduction of new terminology into the TR for every meeting.

· List of terms to work on in maintained off-line.
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