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1 Introduction
In the formulation of the OTA limits with respect to the OTA REFSENS RoAoA as applied to OTA reference sensitivity and OTA interferer levels a margin of 3dB has been added to account for the lower gain achieved at the edge of the coverage area [1]

 REF _Ref490056726 \r \h 
[2]

 REF _Ref490056727 \r \h 
[3]

 REF _Ref490056729 \r \h 
[4].
As the OTA REFSENS RoAoA includes this 3dB as part of its definition it could be considered if it is useful to expect the reference direction requirement to not include the margin.

This paper discusses this with respect to OTA reference sensitivity and interference (blocking) requirements.

2 Discussion

The OTA reference sensitivity is defined as follows in TR 37.843 v0.4.0
[
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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.
And OTA REFSENS RoAoA is declared by the vendor.
· 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. 

It is worth noting that there will be some change to this based on agreements made in [3]

 REF _Ref490056729 \r \h 
[4] in the last meeting, however this will not affect the discussion being presented here.

The antenna directivity D0 is based on using the Elliot formula along with declared beam widths of the OTA REFSENS RoAoA, this is defined in [3] as:

OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction.

Note: This contour will be related to the average element/sub-array radiation pattern 3dB beam width.

The Elliot formula estimates the directivity in the centre or peak of the defined beam, and as the requirement is valid over the entire RoAoA the of peak directivity margin Doff-peak is used. The off peak margin is 3dB which is entirely consistent with the definition of OTA REFSENS RoAoA.
As sensitivity is a threshold it has been assumed that this level is used for all directions within the RoAoA, however it is clear from the definition that at the reference direction you would expect the antenna gain to be 3dB higher and therefore the sensitivity to be 3dB lower. 
Whilst it is not necessary to confirm that that declared OTA REFSENS RoAoA is the exact 3dB contour [5] it is entirely reasonable that the reference direction is tested with a OTA REFSENS level which  3dB higher or Doff-peak = 0.

Whilst this may appear to be an added complication if the declarations have been made honestly it does not represent any additional performance, and it offers some confidence (not 100%) that the OTA REFSENS RoAoA has been declared correctly.
Additionally for the linearity tests, if the actual gain during the conformance testing is higher than the assumed gain when calculating both the wanted signal and the blocking signal then both the wanted signal and the blocking signal will be higher (3dB) at the conducted interface. 

The interference requirements at the reference direction therefore will be 3dB higher than intended, whilst the wanted signal is higher as well, the nature of the non-linearity’s are such that even with a constant delta between wanted and interfere a higher interferer level equates to a worst case.#

In order to maintain the interference as constant at the conducted interface (which is the goal) the additional 3dB gain should be assumed in the reference direction.

Proposal 1: At the reference direction Doff-peak is assumed to be 0dB
This raises a small problem in that the core requirement covers the whole RoAoA, so even though the conformance is shown at the reference direction and the extreme steering directions, it is valid over the whole area. If there are different requirements at the reference direction and the extreme steering directions then which applied to the areas in between?

The simplest solution for this is the that Doff-peak=3dB for all directions in the OTA REFSENS RoAoA except for the reference direction where it equals zero.
3 Summary
It has been highlighted that at the reference direction within the OTA REFSENS RoAoA the directivity of the antenna should be 3dB higher than the directivity at the edges of the 3dB contour. This is inherent in the definition of the OTA REFSENS RoAoA.
To both offer some confidence that the OTA REFSENS RoAoA declaration is correct and to avoid making the interference requirement 3dB tougher than they should be at the reference direction it is proposed that:

Proposal 1: At the reference direction Doff-peak is assumed to be 0dB

This implies that Doff-peak=3dB for all directions in the OTA REFSENS RoAoA except for the reference direction where it equals zero.
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