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Introduction

In the last RAN4#82bis meeting, a WF on OTA sensitivity was agreed.
In this contribution, we further discuss the agreements in the WF and make a text proposal based on it.

Discussion
In the last RAN4#82bis meeting, a WF on OTA sensitivity [1] was agreed.

We further discuss some of the proposals in the WF and provide the corresponding text proposal for [2].

Proposal 1:

The following names are adopted for the 2 OTA sensitivity requirements:

a. The eAAS min sensitivity requirement is referred to as OTA Reference sensitivity (OTA REFSENS).

b. The Rel-13 OTA sensitivity requirement keeps its existing name.

We support the names in Proposal 1 above.
Proposal 2:

The following definitions are adopted:

OTA REFSENS RoAoA: Is the RoAoA equivalent to the 3 dB beam width of a non-AAS base station passive antenna providing the same coverage as the AAS base station.
BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
We support the proposed definitions in Proposal 2 above.
Proposal 3:

Use Elliot’s formula for directivity to determine the equivalent non-AAS directivity from declared beam-width parameters.
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We support use the Elliot’s formula for directivity as indicated in Proposal 3 above.
Proposal 4:

The base station manufacturer declares the OTA REFSENS RoAoA. 
We support proposal 4 for declaring the OTA REFSENS RoAoA.
Proposal 5:

Based on 
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, previous agreements and proposal 3, the minimum EIS level is calculated based on manufacturer declarations and Prefsens in dBm as:
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We agree the first equation. However, in the second and third equations, LRX is assumed to be 2. 

We have agreed the LRX value of 2 dB for wide area BS, however the values for medium range and local area BS are still FFS. Therefore, LRX should not be replaced by 2 to keep the equation general.

Proposal 6:

The OTA reference sensitivity minimum requirement is tested at the following directions:

1. The receiver target reference direction. 


2. The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction θ value.

3. The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

4. The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

5. The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

It should be noted that the OTA reference sensitivity is tested at the reference direction and the extreme directions inside the declared OTA REFSENS RoAoA. On the other hand, the OTA sensitivity is tested at the reference direction and the extreme directions inside the declared OSDD as is for OTA sensitivity in Rel-13 requirements [3].

Based on the agreements in the WF and the discussion above, we provide the following text proposal.

Text proposal
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 REL-13 OTA sensitivity requirement 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, 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 (EISmin) depends on the equivalent non-AAS directivity of the UL receive antenna pattern and can be calculated in dBm as follows:
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Where: 

· LRX is a loss factor in dB accounting for antenna losses, distribution losses, integration losses, etc.
· The LRX value for wide area BS is a fixed value of 2dB to cover all frequencies and antenna geometries.
· The LRX values for medium range and local area AAS BS are FFS.
· 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 is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

· BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
· Doff-peak is the peak directivity off-peak margin equal to 3dB which is used to allow coverage for the OTA REFSENS RoAoA region other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D0. 

The declarations made for the OTA sensitivity requirement as per Rel-13 allow for the RoAoA over which the EIS requirement applies to be redirected. As such multiple OTA REFSENS RoAoA region are possible.

6.2.2.3
Conformance Requirement

6.2.2.3.1
OTA Sensitivity 

Conformance testing for OTA sensitivity is performed for the five directions same as the Rel-13 OTA sensitivity requirements as described in sub-clause 7.3.3 in TR 37.842. Same requirements for Rel-13 OTA sensitivity apply.

6.2.2.3.2
OTA reference sensitivity 

Conformance testing for OTA reference sensitivity is performed for the following five directions.

-
The receiver target reference direction.
-
The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.
-
The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

-
The direction determined by the maximum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

-
The direction determined by the minimum  value achievable inside the OTA REFSENS RoAoA maintaining the receiver target reference direction  value.

The manufacturer declares the five directions for conformance testing.

The measured EIS should be less than or equal to the EISmin + Test Tolerance value.
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