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1. Background

This paper will discuss the required changes for TR 37.843[1] on ΔREFSENS .
2. Discussion
In TR37.843 section 6.1.3, the minSENS level is defined as in Equation 1 and OTA REFSENS level (EISREFSENS) is defined as in Equation 2 
minSENS = REFSENSConducted –ΔminSENS                                                                                                  Equation 1
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Generally, the antenna gain is positive, so we think the definition of ΔminSENS is more reasonable. But equation 2 and ΔREFSENS need to be changed to Equation 3. The OTA REFSENS level (EISREFSENS) defined in dBm is as follows:
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The above equation can be rewritten as:
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    Equation 3
Where,
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Taking the definition of
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in TR 37.843 section 6.2.2.2.2 into consideration, the ΔREFSENS can be further rewritten as Equation 4 and Equation 5.
In the reference direction:
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                             Equation 4
In all other directions in the OTA REFSENS RoAoA:
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                              Equation 5
Based on above discussion, the following changes are needed:

1) In TR 37.843 section 6.2.2.2.2, the ΔOTAREFSENS should be modified according to Equation 4 and Equation 5.

3. Proposal

It is proposed that attached text proposal is included in TR 37.843 [1].
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6.2.2
OTA sensitivity requirements
6.2.2.1
General

In the Rel-13 AAS BS specification TS 37.105 [3] there are 2 requirements related to receiver sensitivity:

-
Reference sensitivity part of the conducted receiver requirements; applies per TAB connector.
-
Sub-cause 10.2 OTA sensitivity: Part of the radiated receiver requirements; applies in the far field region over the declared OSDD.

The Rel-13 OTA sensitivity requirement currently is based on meeting a declared EIS value over a declared RoAoA. This declared requirement is maintained for Rel-15 AAS BS OTA sensitivity requirement. In addition, in order to provide a minimum EIS requirement level which can replace the conducted reference sensitivity level, additional minimum requirement is set based on the existing conducted minimum requirement in Rel-13.

As the declared RoAoA for the Rel-13 OTA sensitivity requirement is not bounded by specific requirements (such as the 3dB contour) it can capture a much larger RoAoA and hence demonstrate the spatial performance of the receiver including the antenna. One important characteristic which can be captured is the scan loss of the system due to large steering angles and antenna geometry.

The OTA reference sensitivity (OTA REFSENS) requirement is the OTA equivalent of the conducted reference sensitivity, its intention is not to specifically capture antenna performance but rather to estimate an equivalent passive antenna gain if it were being used in the same deployment scenario and show equivalence to the conducted requirement.

The OTA REFSENS requirement does not replace the existing OTA sensitivity requirement in sub-clause 9.2 of TS 37.105 [3] but it is an additional new OTA requirement.

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 range of OTA REFSENS RoAoA in the θ-axis in degrees.

-
BeWφ,REFSENS is the beamwidth equivalent to the range of 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:



[image: image16.wmf](

)

,,

,,

32400

10log3141.110log

REFSENSREFSENSREFSENS

REFSENREFSENS

BeWBeWdB

BeWBeW

qf

qf

æö

D=--=-×

ç÷

ç÷

×

èø


So OTA REFSENS can be written as:
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