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Introduction
An agreement on the way-forward for OTA sensitivity was recorded in [1].
· The fundamental issue of whether or not the vendor declaration for OTA sensitivity is subject to an implementation-neutral minimum requirement remains open. As such, both options stated in ([2]) remain open. TRS has been proposed as an option for the figure of merit for Medium Range and Local Area base stations. This proposal requires additional study before adoption.

· Declaration methods supporting the possibility of more than one set of angle of arrival requirements applying to the same or different BS configurations (e.g. cell splitting, or support of different cell shapes from the same AAS BS) has been identified as an open issue.

This paper treats these issues.

Discussion

Implementation-neutral OTA sensitivity requirement
The options stated in [2] are
Option 1: 

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. 

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.

Option 2 requires the selection of a minimum sensitivity which is universally applicable. This could be set at an arbitrarily loose level which could be met by any implementation. A standing objection to this option is that selecting a level which can be met by any implementation would have to be so wide that it is not a meaningful requirement for a system displaying anything more than rudimentary performance. 
This objection could be addressed if the implementation-neutral sensitivity requirement could be related to some necessary aspect of system performance. A suggested approach would be to relate the OTA sensitivity to the reference sensitivity specified for non-AAS base stations by considering antenna gain and feeder loss for a typical deployment, i.e.,
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where:

· RSAAS is the derived reference sensitivity for the AAS base station;

· RSnonAAS is the specified reference sensitivity for non-AAS base stations;

· Lfeeder is the assumption for feeder loss for non-AAS deployments; and

· GnonAAS is the assumption for antenna gain for non-AAS deployments
As an example, for a non-AAS WA base station with a rated output power of 40 dBm, we can assume a feeder loss of (3 dB and an antenna gain of 18 dB. This yields a rated EIRP of 55 dBm. Adjusting the reference sensitivity of (101.5 dBm by the same feeder loss and antenna gain yields an OTA reference sensitivity of (116.5 dBm for a 5 MHz LTE channel. Similar calculations can be made for other RATs and power classes.
TRS for medium range and local area base stations
TRS (Total Radiated Sensitivity) is described in TS 34.114 as the sensitivity methodology for UEs. It is a characterization of the sensitivity over all azimuth and elevation angles. This sort of characterization is difficult to apply when characterizing a macro base station due to size and power considerations. These issues are of less concern for smaller base stations.

The sensitivity methodology under development for AAS wide area base stations consists of specifying and testing OTA sensitivity at a small set of angles of arrival. Part of the motivation for this is the difficulty involved in changing the orientation of a large base station multiple times during the course of a test. However, it is not apparent that a more exhaustive characterization is either necessary or useful. While it is possible that the deployment characteristics of MR and LA base stations will force a more comprehensive characterization of sensitivity than WA base stations, it isn’t apparent that characterization over all possible angles of arrival is necessary or useful. 
It is also recommended that whatever methodology is chosen for WA base stations should be extended for MR and LA base stations. The requirements for MR and LA base stations in the xx.104 documents are derived from similar principles as WA base stations. Adopting a completely different methodology for MR and LA base stations will increase the work and complicate any comparison between WA, MR and LA performance.
Multiple angles of arrival 

The need to specify sensitivity for multiple angles of arrival has been treated before. The conclusion was that although it was not clear why performance would be significantly different off-beam than what is observed on-beam, it is acknowledged that it is important that the sensitivity does not degrade for UEs situated at the sector edge and the requirements should address that case.
During RAN4#73 it was suggested that a base station may be configured differently depending on its application (e.g., cell splitting). This raises the question of characterizing sensitivity performance for these different configurations and how it should be treated by the standard.

It is assumed that these configuration issues go beyond the architecture suggested by the reference diagram in the Technical Report. If this is the case, then it is difficult to proceed in a general, implementation-neutral way. The main point is that the standard should not restrict an implementation to either support a particular configuration or restrict an implementation from supporting a particular configuration. Therefore, a separate set of declarations should be made for configurations if necessary.
Conclusions

1. Option 2, regarding the minimum sensitivity level applicable to all implementations requires more study to determine a basis for the requirement. After the basis is determined, the requirement can be derived. One such basis, derived from the reference sensitivity specified for non-AAS base stations using typical assumptions for feeder loss and antenna gain. In the absence of any basis for the requirement, Option 1 should be selected for the standard.
2. The OTA sensitivity requirement for MR and LA base stations should be based on a methodology similar to that chosen for WA base stations. Hence, the use of TRS is discouraged.

3. The standard should make allowances for configuration specific declarations, but should not be interpreted as mandating any particular configuration.
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