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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 suggests testing the EIS against a declared EIS value, and the other 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. For both Option1 and Option 2 it is FFS to consider multiple OTA sensitivity values corresponding to different angles of arrival.
In RAN4#73 in San Francisco, the issue was further discussed but the WF was considered good for further work as it was. Pursuing option two in [1], [2] proposed the following: (slightly changed language for improved clarity)
· 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:

· Method 1: The manufacturer declares the normalised sensitivity for all directions, providing basis for calculating the estimated directivity. 
· Method 2: A function of the intended RoAoA is used to estimate the AAS directivity. 
· The estimated directivity is added to the declared OTA sensitivity and the result shall be lower than the fixed basic sensitivity.

It can be noted that the two upper bullets may be applicable also for a direct declared EIS without limitation on the declared value whereas the lower two bullets are specific to option 2 in [1].

It is clear that in either case, there will be a set of manufacturer declarations required to attempt to confirm compliance to the OTA sensitivity requirement.

This contribution is an attempt at mapping the needed manufacturer declarations.
2 Discussion
The effective isotropic sensitivity is defined in a certain direction or range of directions. In order to attempt any verification it is necessary to identify these directions in relation to the physical structure of the DUT. Therefore a coordinate system is needed so that the DUT can be arranged in a way where the interesting directions are facing the source of the sensitivity test stimulus signal. Rather than mandating a particular coordinate system, where the device manufacturers shall fit in their devices, it is proposed that the manufacturer themselves define the coordinate system in a way so that the DUT can be subjected to a suitable test. The declared coordinate system must provide a minimum set of information so that the required mounting of the DU in the test range is unambiguous. The following declaration is thus suggested

· Declaration of the coordinate system defining the horizon, the pan reference direction, up, and down relative to the device physical structure.

The AAS BS may or may not be capable of receive beam steering, Beam steering has so far mostly been discussed in relation to the transmission (e.g. [3]) but the corresponding feature for the reception, where the receiver aim direction (and consequently the RoAoA can be panned and/or tilted is conceivable, and can be envisaged to be equally interesting in deployment. And thus it will also need to be described, and potentially subject to conformance testing. At the very minimum, there is a need to declare the zero steering direction (which is the receiver aim direction when no steering is applied. And the only Rx aim direction if the AAS does not support steering.) Hence the following declaration is suggested:
· Declaration of the receive zero steering direction

From [1] it is apparent that the OTA sensitivity shall be declared as EIS. It is still for further study whether the EIS shall apply in only one angle of arrival (that would be the receiver aim direction) or in a range of angles of arrival (RoAoA). Promoting the latter, the following declarations are proposed:

· Declaration of EIS itself 
· Declaration of the RoAoA (this may be defined by the half power directions  where the declared EIS is met (or exceeded) or it may be declared as the receiver aim direction and a RoAoA) described in the manufacturer defined coordinate system
As suggested above, the receiver aim direction may well be subject to beam steering. Consequently the following declarations are suggested:

· Declaration of the beam steering capabilities of the AAS BS.

If the DUT is capable of receive beam steering, the following declarations would follow:

· Declaration of the pan range and tilt range (of the receiver aim direction).

· Declaration of the EIS and the RoAoA in the extreme tilt and pan settings.
While there are details to delve into with regard to the way the declaration shall be made, the above is a first attempt to get an overview of the set of manufacturer declarations to be needed for the OTA sensitivity conformance testing. 
It can be noted that the above declarations are applicable regardless of whether option 1 or option 2 are ultimately followed.
If option 2 is followed, the directivity estimation method2 above is (highly likely) too be based on the declared RoAoA (in azimuth and elevation cuts). However, if the manufacturer chose to have the basic sensitivity calculated in accordance with the method1 above, the corresponding declaration of the normalised sensitivity in all directions will be required.
3 Conclusion
The following declarations are identified to be needed to support the specification and conformance testing of the OTA sensitivity requirement. Only the last bullet is specific for option 2 of the WF [1] on the topic. The last bullet represents an optional declaration.
· Declaration of the coordinate system defining the horizon, the pan reference direction, up, and down relative to the device physical structure.

· Declaration of the receive zero steering direction

· Declaration of EIS itself 
· Declaration of the RoAoA (this may be defined by the half power directions  where the declared EIS is met (or exceeded) or it may be declared as the receiver aim direction and a RoAoA) described in the manufacturer defined coordinate system

· Declaration of the beam steering capabilities of the AAS BS.

· Declaration of the pan range and tilt range.

· Declaration of the EIS and the RoAoA in the extreme tilt and pan settings.
· If a fixed upper limit for the declared EIS (scaled by RoAoA) is applied (option 2 in [1]), and the manufacturer chooses to have the estimated directivity calculated on the angular distribution of the normalised sensitivity, the normalised sensitivity for all directions shall be declared. The number of samples per solid angle is depending on the size of the antenna and is subject for future contributions.
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5 Terminology

The terminology used in this contribution is taken from TR37.842 or R4-147669. 

Additional explanations of terms can be found in [4]:

