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1. Background

This paper proposes a text proposal on beam widths of RoAoA for TR 37.843[1].
2. References

[1]. [1] R4-1803548, 3GPP TR 37.843 V15.0.0 (2017-12)
[2] R4-1802958, Draft CR cleaning up definition of beam widths, Huawei, RAN4#86
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<Text Proposal>

<Unchanged texts omitted>

3.2
Symbols

For the purposes of the present document, the following symbols apply:

BeWθ 
The beamwidth in the θ-axis in degrees.

BeWφ
The beamwidth in the φ-axis in degrees.

BeWθ,REFSENS 
The beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ,REFSENS
The beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees.
DRX_OTA_MARGIN
Directivity implementation margin in UL
EVM
Error Vector Magnitude

Ncells
The declared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular operating band.
PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier
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The azimuth angle (defined between -180° and 180°)
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Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)

<Unchanged texts omitted>
6.2.2.2
Core requirement

6.2.2.2.1
OTA Sensitivity

The declared OTA sensitivity requirement is based upon declaration of one or more OSDD, following the concept defined for Rel-13 AAS specification TS 37.105 [3], sub-clause 10.2.

6.2.2.2.2
OTA reference sensitivity

OTA REFSENS is specified over the RoAoA which define a contour equivalent to the 3dB beam width of a non-AAS passive antenna covering the same RoAoA. Using the 3dB contour allows for simple estimation of equivalent directivity by use of standard formula.

The OTA REFSENS level (EISREFSENS) depends on the equivalent directivity of a passive antenna pattern which has the same beam width(s) as the AAS element or sub-array (declared via OTA REFSENS RoAoA) and can be calculated in dBm as follows:
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Where:

-
DRX_OTA_MARGIN is an implementation margin to allow for errors associated with beam forming in the UL. The DRX_OTA_MARGIN value is 1dB.

-
PREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
-
D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region.  D0 is approximated by the Elliot’s formula and expressed as,
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Where,

-
BeWθ,REFSENS is the beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees.

-
BeWφ,REFSENS is the beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees.OTA REFSENS RoAoA is declared by the vendor.
-
Doff-peak is the peak directivity off-peak margin, it is defined as follows:

-
The OTA REFSENS RoAoA is defined as the contour where the EIS is 3dB higher than in the reference direction, therefore by definition Doff-peak in the reference direction is 0dB. In all other directions within the OTA REFSENS RoAoA Doff-peak is 3dB.

Redirection capability is a spatial performance characteristic of the antenna and hence is part of the OTA sensitivity requirement. The OTA REFSENS requirement demonstrates the minimum sensitivity of the OTA AAS BS receiver and hence requires only a single OTA REFSENS RoAoA to be declared per operating band.
DRX_OTA_MARGIN allows for degradation in receiver performance due to beam forming aspects, including (but not excluded to):

-
Steering error

-
Correlation of noise sources in RX units.

-
Baseband combining efficiency/implementation margin

Steering error is primarily due to errors in phase alignment of the receiver units causing a steering error, this is similar to the beam steering error estimated for the EIRP accuracy value. The average EIRP beam steering  error component of the EIRP accuracy documented in TR 37.842 [4] was 0.85dB.

Correlation of noise sources between the receivers may occur due to mutual coupling of the antenna elements resulting in correlated noise being present in each of the receiver units, correlation of common noise sources such as LO’s. With a mutual coupling of 15dB it is estimated that the effect is approximately a 0.4dB degradation in system noise figure.

As the contributors are independent the rms sum of the factors is approximately 1dB, hence the value of DRX_OTA_MARGIN is1dB.

The offset between conducted reference sensitivity and OTA REFSENS (ΔREFSENS) is used for a number of the receiver requirements and can be defined as:
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In the reference direction:
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In all other directions in the OTA REFSENS RoAoA:
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So OTA REFSENS can be written as:
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