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Introduction
Input on the topic of AAS conducted power accuracy was solicited during RAN4-68bis [1]. Input was requested on questions requirement definitions, proposals, declarations and verification. A related issue is the relative merits of using modulated vs. CW signals for the characterization.
Discussion

Requirement definition
Reference sensitivity level is defined by [2] as

[t]he reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel.

Further, the introduction to [2], Section 7.1, states

[t]he requirements in clause 7 are expressed for a single receiver antenna connector. For receivers with antenna diversity, the requirements apply for each receiver antenna connector. 
Specification of receiver diversity functionality or performance is clearly outside the scope of [2]. This is reasonable since diversity reception is implementation-specific and would be very difficult to specify in an implementation neutral way. This remains true for AAS base stations.

The need for OTA AAS receiver specification is based on the need to observe that the elements of an AAS base station outside of the transceiver array are operational and correctly integrated with the transceiver array. All new AAS receiver requirements should be judged on how they fulfil this purpose.
Requirement definition
The existing sensitivity tests are based on observing the receiver maintain a specified performance metric after demodulation when provided with a RF input level close to the receiver noise floor. Examples are bit-error rate and minimum throughput when the RF input signal is set to within 6 dB of the receiver noise floor. As such, testing receiver sensitivity is mainly verification of the noise figure of the receiver.
No spatial effects have been associated with receiver noise figure, so it isn’t apparent why receiver sensitivity should be chosen as the OTA receiver metric for AAS base stations. An alternative metric could be received signal strength accuracy. 

In either case, an outline of the requirement would require the following elements.
· A reference source comprising a signal level applied to a radiating system with known radiation and loss characteristics;

· a test facility layout, or options for a test facility layout; and 
· a predicted base station response within a allowed tolerance.

 The first two bullets could be abstracted together by defining an incident field strength (e.g., in dBV/m) present at the AAS panel. The AAS receiver requirement thus becomes a matter of meeting the desired performance metric in the presence of the specified field strength.

Note that conventional base station receivers could also be specified in this manner if assumptions are made for antenna gain and feeder loss. For example, the received signal strength metric could be related directly to the incident field strength by a simple conversion factor (e.g. Gconv). A similar argument could be made for receiver sensitivity.
However, conventional base stations are not specified this way because there is no single combination of antenna and feeder network in use, so it is impossible to choose any one combination that is representative of all deployments.  Gconv could conceivably be calculated for a given combination of antenna and feeder, but no single value of Gconv can be applied to all cases.
Similarly, even though Gconv could be calculated for an AAS base station, it is not reasonable to specify a single value that should apply to all AAS base station implementations. It may be reasonable to require that Gconv could be a manufacturer’s declaration. But in noting the relationship between Gconv and received signal strength (or by slight extension to receiver sensitivity), it is apparent that writing a requirement which specifies an incident field strength and a required performance metric is not a preferred approach for the AAS OTA receiver requirement.

It is therefore recommended that the AAS OTA receiver requirement be structured as a declared response to a specified incident field strength.

Signal choice
Any of the sensitivity metrics require some sort of modulated signal, which makes the use of CW signal impossible. Received signal strength measurements also would be more accurate if signal level estimation is based on the measurement of pilot or reference signals. It is therefore recommend that modulated signals should be used for OTA receiver characterization.
Conclusions

It is recommended that the AAS OTA receiver requirement be structured as a declared response to a specified incident field strength using a modulated signal.
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