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1 Introduction
In the past meetings, there was proposal trying to establish the relations between the conducted sensitivity and the number of receivers. Particularly, the question was whether the conducted reference sensitivity of each AAS receiver (at antenna connector) can be relaxed comparing to the conducted reference sensitivity of legacy non-AAS system (also at antenna connector), argued by the “diversity gain” offered by multiple receivers.
Unfortunately, the issue on the relations between the number of transceivers and sensitivity was never clearly stated and elaborated. 
This paper offers a clear problem statement.
2 Diagrammatic illustration of the issues
Figure 1 and Figure 2 shows the wanted signal and noise powers at different points in AAS and non-AAS system. In non-AAS system, there is one receiver to detect the signal from typically a column of elements combined by RDN, while there may be one receiver to receive the signal from each element in AAS. Please note those two figures are just specific examples but they are sufficient to illustrate the issues concerned in this paper.
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Figure 1: SNR for legacy non-AAS receiver (ignore the insertion loss)
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Figure 2: SNR for AAS after combination of multiple receivers
As shown in the two figures, without any lengthy wording, it’s clear that the max SNR at the bit-decision point remains at the same level and the requirement on noise figure N shall not be relaxed.
Please also note that what was compared here is the max SNR. Because the AAS BS with multiple receivers is capable of applying weighting vectors to maximize the signals at different directions, the SNR offered by AAS BS in directions other than the maximum point can be made larger than non-AAS. This means that the max sensitivity level would be the same but the AAS sensitivity at directions other than the maximum point could be better.

However, given that the conducted reference sensitivity at the maximum SNR points (corresponding to the arrive direction of the wanted signal) is more relevant to system coverage, there is no evidence to have a different noise figure requirement of each receiver for AAS, if the number of elements used to collect the wanted power is the same.
Please note that the assumption is the number of antenna elements used to collect the wanted power is the same. However, if the number of antenna elements is larger, the wanted signal power is larger so that the noise figure may be relaxed if the same level of max SNR is to be maintained at the decision points. This is the issue that was raised during the study item that has been documented in TR37.840 in section 7.4.2 by reference [2] and [3].  Herein the correct statement of problems should be:
“Whether to trade off noise figure when higher AAS antenna array gains are available for the same coverage”
Please note that more receivers doesn’t always imply that the antenna array gain is also large.
3 Conclusions
In the paper, the issue on the relations between conducted reference sensitivity and the number of receivers is essentially whether or not to trade off the noise figure when higher AAS antenna array gains are available for the same coverage.
Proposal: AAS conducted reference sensitivity requirement is not directly related to number of receiver units in the transceiver unit array.
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[1] TR 37.840, version 12.1.0
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Noise is uncorrelated so the power is increased by 10*log(M) dB;
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Max SNR is P+10*log(M)-N (in dB)





P in dBm





……





……





P in dBm





Number of element is M





Adding noise, noise figure is N dB





Wanted signal














Base-band 


Combiner











RDN











Adding noise, noise figure is N dB
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Wanted signal is correlated so the power is increased by 10*log(M2) dB;
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Max SNR is P+10*log(M)-N (in dB), which remains at the same level as non-AAS single receiver








