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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.”
Several contributions were made on the topic in RAN4#73 in San Francisco, but no further decisions were made on the choice of options in [1]. Hence, both options are still discussed. The WF in [1] was considered sufficient for further work on the issue.

This contribution provides a text proposal to TR37.842 on the topic of OTA sensitivity, pursuing option 2 above.
2 Discussion
In RAN4#72bis, the discussion on OTA sensitivity seemed to conclude that the measured FOM during would be EIS, and that 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.
A discussions in [2], leads to the following conclusions: (language slightly altered for clarity)
· The manufacturer shall declare the EIS within a declared intended RoAoA

· The AAS BS shall exhibit equal or lower EIS than 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 estimated AAS BS directivity.

· The requirement on the OTA sensitivity declaration (i.e. that it, when scaled, is below the basic sensitivity) may be verified by two optional methods:

· Method1: 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.
Discussions in [3] and [4] points out a way to identify a suitable basic sensitivity. It is here proposed that the basic sensitivity used for scaling shall be depending on the estimate directivity calculation (due to the different estimate error).

For method1 above, it shall be the non-AAS BS reference sensitivity plus 5.5 dB.
For method2 above, it shall be the non-AAS BS reference sensitivity plus 6 dB.
The fixed reference sensitivity to basic sensitivity relation calculations is based on the assumption that the half power directions are used as the RoAoA delimiters. However, it is suggested to be left to the manufacturer to declare any intended RoAoA (where the requirement is met) from the perspective of the OTA sensitivity requirement. 

For method 1 above, the requirement on the angular density of EIS declaration will depend on the AAS antenna size. This will be subject for future contributions.

Method 2 above has some question marks in that the precision of the directivity estimate needs some further verification. Awaiting such investigations, the level of the basic sensitivity is not part of the TP below. 
Further, suggestions on how to assign requirements to other AoA than the intended RoAoA may to be discussed further.
It can be noted that a complete set of declarations for OTA sensitivity requirements is suggested in [5]. However, this has not been discussed in the RAN4 group yet. The manufacturer declarations set, which is part of the conformance requirement, is also omitted in the current TP. 
Hence this text proposal comprises the definition of the figure of merit, the requirement itself, and the requirements on the declaration. It further contains mechanisms of verifying that the requirements on the declaration are met.
3 Conclusion
· The OTA sensitivity shall be a declared EIS value with minimum requirements defined for the declaration.
· The AAS BS shall exhibit equal or lower EIS than the declared OTA sensitivity within the declared intended RoAoA.
· The requirement on the OTA sensitivity declaration is based on a fixed basic sensitivity subtracted by the AAS antenna estimated directivity (dB).
· Mechanisms for verifying that the declaration meets the requirement are provided.
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5 Terminology

In this contribution, the terms and acronyms have been used in the meaning stated in [5], [6] or below
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

6 Text proposal
7.2
Uplink OTA requirements

7.2.1
OTA sensitivity
The OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers

7.2.1.1
Requirement definition

The OTA sensitivity is a received signal level above which a specified throughput (E-UTRA) or BER (UTRA) shall be met. 

For E-UTRA, the requirement is to meet or exceed the throughput when the AAS BS is presented with a specified stimulus signal transmitted through a specified channel at the OTA sensitivity level.
For UTRA, the requirement is to meet or achieve a lower BER when the AAS BS is presented with a specified stimulus signal transmitted through a specified channel at the OTA sensitivity level.The received signal level can be represented as a field-strength or EIS power level. The relation between field-strength and EIS is:
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,where E is the field strength in units of dBV/m and f is carrier frequency in MHz.
The stimulus signal is the fixed reference measurement channel (FRC) for target throughputs or BER as specified in non-AAS requirements in TS25.141 for UTRA FDD, TS25.142 for UTRA TDD and TS36.141 for E-UTRA.  FRC for non-fading conditions/no multipath will be used.
The OTA sensitivity shall be declared by the manufacturer as EIS within a declared intended Range of Angle of Arrival (RoAoA).
The AAS BS shall exhibit equal or lower EIS than 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 estimated directivity.
The requirement on the OTA sensitivity declaration (i.e. that it, when scaled, is below the basic sensitivity) may be verified by two optional methods:

· Method1: 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. 

· For both methods, the estimated directivity is added to the declared OTA sensitivity and the result shall be lower than the fixed basic sensitivity.

The basic sensitivity level is FFS.
