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1 Introduction
In RAN4#72bis, a way forward on OTA sensitivity was approved [1]. This way forward includes two options, one of which includes the continued investigation of implementing a minimum requirement for OTA sensitivity related to a fixed level rather than only relating to a declared value directly:

“Option 2:

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction” The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 
The manufacturer declared AAS OTA sensitivity is subject to a minimum specified level. The definition and value of the minimum specified level is FFS.

For both Option1 and Option 2 it is FFS to consider multiple OTA sensitivity values corresponding to different angles of arrival.”
This contribution continues this investigation, aiming at defining a method of defining a minimum specified level of OTA sensitivity, taking into account the potentially large variation of antenna directivity in AAS BS.
2 Discussion
In RAN4#72bis, the discussion on OTA sensitivity seemed to conclude that the measured FOM used would be EIS, and hence the requirement is preferably also defined in terms of EIS. At the same time there was a preparedness to accept that a minimum requirement, to be meaningful, would have to take into account the large variation in directivity for AAS BS.
One way to reach this objective, suggested in [2] is to define a basic sensitivity applicable to all AAS BS and then scale the EIS requirement with the directivity of the DUT. This basic sensitivity was there referred to as “the antenna surface sensitivity”. 

The basic sensitivity, if scaled with the exact directivity, would correspond to the definition of TIS, since TIS - D = EIS. However, using TIS as the basis for the OTA sensitivity requirement has already been suggested and met with considerable resistance since it was felt that the directivity aspect would get lost if the OTA sensitivity requirement was defined as TIS. 

This concern has indeed its merits: With the AAS BS, the directivity applied is indeed an important part of the description of the “reverse illumination” of the cell, provided by the AAS BS.
However, providing a formula for the OTA sensitivity requirement, formulated with EIS being the figure of merit (and assuming some range of angle of arrival being served), will be needed to make a minimum requirement meaningful.

Although not explicitly stated in [1] it is understood that the OTA sensitivity shall apply inside a declared range of angle of arrival (RoAoA).
Since the minimum specified level applies to the declaration rather than to the AAS BS as such according to [1], it is possible to define the minimum OTA sensitivity level for declaration is to require that:
The declared OTA sensitivity (EIS) shall be less than, or equal to, a fixed basic sensitivity minus the directivity of the applied antenna setting.
This requirement would apply for all the AAS modes of operation – like variations in RoAoA for e.g. cell splitting purposes.

In order to verify that this requirement is fulfilled, there would be a couple of options:

Option 1. is for the manufacturer to declare the EIS over the entire sphere encompassing the antenna. This way, the EIS can be integrated over the entire sphere providing the TIS, and consequently the directivity. The TIS can then be directly compared to the basic sensitivity. (Note that the OTA sensitivity requirement is to exceed the declaration within the intended RoAoA, so this method does not imply EIS testing over the entire sphere, the declared EIS is only tested where the requirement applies – probably only a few points in space. The declaration over the rest of the sphere is used for determining that the declared EIS, is resulting in better TIS than the basic sensitivity.) With this option, the EIS is declared in the entire RoAoA, and provides the direct requirement information for the testing.
Option 2. is to use an agreed method of estimating the directivity based on other parameters (e.g. declared intended RoAoA) There are several ways of estimating the antenna directivity based on a smaller set of information, albeit with potentially less precision than the actual calculation. In [4], several directivity estimation formulae based on main lobe beam width are investigated with the intention of finding a suitable directivity estimate as a function of the range of angle of arrival.

D =  f(RoAoAA, RoAoAE). 
Since this investigation suggests such directivity estimations may be made with a precision in the range of ±0.5 dB, it may be a useful way to verify the minimum level on the OTA sensitivity declaration. However, some aspects are still to be investigated (e.g. the impact of beam steering). With this option, the EIS is declaration is verified in the beam pointing direction. Additional declarations or assumptions may be needed to provide verification requirements for other points within the RoAoA. Also the test requirements may need further declarations.
Hence it can be concluded that there are good potential ways to verify the minimum sensitivity level requirement applied to the OTA sensitivity declaration.
The basic sensitivity is treated in [2] coined as “antenna surface sensitivity”. While no level is fixed, some considerations expressed do still apply. Further studies are needed.
3 Conclusion
· The manufacturer shall declare the OTA sensitivity as EIS within a declared intended RoAoA

· The OTA sensitivity requirement is to exceed the declared OTA sensitivity within the declared intended RoAoA.
· The declared OTA sensitivity shall be less than, or equal to, a fixed basic sensitivity minus the AAS BS directivity.
· The requirement on the OTA sensitivity declaration may be verified by two optional methods:

· Option 1: The manufacturer declares the EIS over an entire sphere encompassing the antenna, providing basis for calculating the exact TIS and directivity. The TIS is then verified to exceed the fixed basic sensitivity.

· Option 2: A function of the intended RoAoA is used to estimate the AAS directivity. This estimate is added to the declared OTA sensitivity and verified to exceed the fixed basic sensitivity.

· The level of the fixed basic sensitivity is for further studies.
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5 Annex A, Terminology

In this contribution, the following terms and acronyms have been used in the meaning stated below.
D
Directivity, as defined in [3]
EIS
Effective Isotropic Sensitivity, as defined in R4-147669

FOM
Figure of Merit
RoAoA
Range of Angle of Arrival, a manufacturer declaration declaring the range of angle of arrival intended for the declared mode of operation

RoAoAA
Azimuth RoAoA

RoAoAE
Elevation RoAoA
TIS
Total Isotropic Sensitivity, the EIS linearly averaged over a sphere encompassing the antenna.
