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1. Introduction
In the last RAN4 meeting, these tasks on OTA sensitivity was prioritized for RAN4#72bis[1]. 
· Review and approve text proposals documenting agreement on the following issues

· Adoption of the stimulus signal and fixed-reference channel (FRC) definitions used in 25.141 and 36.141 applied in a line-of-sight test configuration without fading for the conformance test requirement  
· Application of the OTA sensitivity requirement as applying to the AAS base station as a system

· Formulation of the sensitivity requirement as meeting a minimum throughput requirement at a sensitivity threshold. Criteria for identifying the threshold (either by vendor declaration or selection of reference sensitivity) is FFS (see below).

· Reach consensus on the following issues 

· Adoption of OTA sensitivity, Total Isotropic Sensitivity (TIS) or Equivalent Isotropic Sensitivity (EIS) as the formal name for the sensitivity requirement 

· Formulation of the sensitivity requirement as either a common implementation-neutral reference sensitivity (possibly based on BS class) or based on vendor declaration.

· The need or not for sensitivity requirements at directions not aligned with the antenna bore-sight.

This contribution will give our views on the open issue and give a text proposal for OTA sensitivity requirement.
2. Discussion 
· Adoption of OTA sensitivity, Total Isotropic Sensitivity (TIS) or Equivalent Isotropic Sensitivity (EIS) as the formal name for the sensitivity requirement 
From Figure 1, EIS is related to the Manufacturer-declared angle(s) of arrival 
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of stimulus signal, and it varied with the incident angle of stimulus signal, which can characterise array transceivers’ receiving performance of AAS basestation with multi receivers and multi antenna elements. TIS does not vary with incident angle of stimulus signal, and it represented the whole space coverage receiving performance, which is more applicable for UE rather than for AAS base station. So we recommend that the equivalent Isotropic Sensitivity (EIS) is used as the formal name for the OTA sensitivity requirement.
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Figure 1 Comparison of TIS and EIS
· The need or not for sensitivity requirements at directions not aligned with the antenna bore-sight.

As mentioned above, it is recommended to use EIS for OTA sensitivity requirement, which varied with Manufacturer-declared angle(s) of arrival 
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of stimulus signal. Similar as EIRP, we think the sensitivity requirement EIS at different angle of arrivals could be considered depending on manufacturer’s declaration. Similar as EIRP requirements, EIS requirement should also be based on manufacturer’s declaration. However different from EIRP, we think there is no need for the manufacture to declare beam for EIS requirement due to the following consideration,

· The current definition for AAS BS “beam” is defined in terms of “radiation”, which means it’s more straightforward and suitable to be used for transmitter requirement. 
· For receiver, it’s hard to describe what a beam is. What we care about is the incident angle of received signal by the receiving antenna.

· In transmitter side, both cell-specific beam and UE specific beam should be declared depends on the needs. While for receiver side, the angle of arrival of the stimulus signal have the most important impact for the EIS requirement and there is no need to give the definition of beam. 

The manufacturer shall declare the EIS at the interest AOA (angle of arrival) of the stimulus signal.
· Formulation of the sensitivity requirement as either a common implementation-neutral reference sensitivity (possibly based on BS class) or based on vendor declaration.
The EIS of AAS base station are application scenario dependent and it also depends on so many factors like every transceiver’ conducted sensitivity, transceiver number, antenna array element number, antenna array structure , every array element gain pattern, multiple antenna receiving algorithms. So it is difficult to formulate the OTA sensitivity requirement as a implementation independent reference sensitivity. We prefer to leave it for manufacturer declaration. 
· Reference point for OTA sensitivity[2]
In order to accurately define the EIS requirement, there is a need to define the reference point for the minimum mean power received on the air. The reference point should meet the condition that the phase characteristic of AAS antenna in the reference point should be the same as that of an isotropic radiation element in the reference point. The phase center of AAS antenna can meet this requirement. 

· Definition of Effective Isotropic Sensitivity (EIS) Level [2]
The equivalent isotropic sensitivity (EIS) power level POTA_REFSENS is the minimum mean power received at the AAS antenna phase center at which a throughput requirement shall be met for a specified reference measurement channel.
Based on the above discussion, a corresponding text proposal for the AAS TR is given in the annex
3. Conclusion
This contribution discussed OTA sensitivity requirement aspects. It is proposed to agree on the corresponding text proposal in the annex.
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Annex 

<Text Proposal>
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<Unchanged texts omitted>

Phase center [3]: The location of a point associated with an antenna such that, if it is taken as the center of a sphere whose radius extends into the far-field, the phase of a given field component over the surface of the radiation sphere is essentially constant, at least over that portion of the surface where the radiation is significant.
<Unchanged section omitted…>

7.2
OTA sensitivity requirement
7.2.1
Definition and reference point

The equivalent isotropic sensitivity (EIS) power level POTA_REFSENS is the minimum mean power received at the AAS antenna phase center at which a throughput requirement shall be met for a specified reference measurement channel.
7.2.2
The requirement

The radiated receiver requirements are to measure the minimum EIS performance at one or more manufacturer-declared angle(s) of arrival at phase center.

It is assumed that the point at phase center where the minimum EIS at the declared angles of arrival is measured corresponds to the UE located at the edge of the cell.

The number of declared angles of arrival is for the manufacturer to declare. 

NOTE: The number of angle(s) of arrival is application dependent and is subject to manufacture declaration. 
For each angle of arrival, as a minimum, at least the minimum configurable EIS that can be measured at phase center shall be declared.

NOTE: The declaration of multiple EIS levels at multiple declared angles of arrival and declared angles of arrival values is application dependent and is subject to manufacturer declaration.
<End of Text Proposal>
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