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1 Introduction

As discussed in [1], a radiated reference sensitivity requirement for AAS systems should be defined in RAN4. A radiated requirement is required to ensure that a minimum reference sensitivity is able to be met when considering the complex interaction of antenna and transceiver parameters; conducted reference sensitivity and antenna gain alone are not sufficient to capture all effects that could impact radiated sensitivity.
In Release 12, some other receiver requirements are, however likely to be defined as conducted requirements. For proper definition of such requirements, a conducted reference sensitivity level is needed in addition to the radiated reference sensitivity requirement. 
2 Discussion
A conducted reference sensitivity requirement could be specified as an input to a splitter.
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A single signal can be placed in the splitter and the same signal can be used as in input to the transceiver chain.  Alternatively a splitter can be avoided by using the same input signal for each transceiver chain individually, while the other ports are “off”.  This could potentially be inefficiently if the number of ports is large.

If the conducted reference sensitivity is defined at the input to a splitter, then the implication is that a (virtual) spatial location for the reference signal is defined.  The spatial location will not necessarily be straightforward to relate to the radiated reference sensitivity requirement as the real spatial location will depend on the particular antenna array. An approach based on a splitter may also not be future proof considering potentially increasingly large dimensions of AAS arrays and hence numbers of transceiver inputs. 
The current specifications define reference sensitivity per antenna port for basestations with multiple antenna ports. Since the radiated reference requirement will capture the full combining behavior of the basestation, for conducted reference sensitivity it is sufficient and useful to keep the methodology of 37.141:

4.10.2.1
Reception with multiple receiver antenna connectors, receiver diversity

For the tests in clause 7 of the present document, the requirement applies at each receiver antenna connector for receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.

 Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna connector (s) being terminated. If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to apply the specified test signal at any one of the receiver antenna connectors. 

It is at least theoretically possible that different transceivers could connect to antenna modules with different amounts of gain in a specific AAS basestation, which would imply that in practical operation, the reference sensitivity levels of different transceivers may need to differ. However such difference in module gain are difficult to consider in 3GPP specifications, since they are implementation dependent. Therefore it is proposed that the same conducted reference sensitivity requirement should be applied to each transceiver. It is FFS whether the receiver sensitivity needs to be scaled with the number of transceivers.
One other issue for consideration is how and whether to relate the conducted and radiated reference sensitivity requirements. The difference between the two will depend firstly on the antenna array and the effective “array gain”, and secondly on the complex interaction of a number of parameters (e.g. coherency, accuracy in element placing, etc.). Fixing both a conducted and a radiated reference sensitivity in the specifications implies that since array designs can vary, many implementations will need to overshoot one or the other requirement. This should be avoided and thus we propose the following approach:
· The conducted reference sensitivity is fixed using the current specifications as the baseline

· The radiated reference sensitivity is vendor declared. The requirement is on the accuracy with which declared EIRS is met

3 Conclusion

A conducted reference sensitivity requirement is required in addition to the radiated requirement as a baseline for conducted testing of some other requirements. 
· The conducted test should be performed on a per transceiver basis, without the need for a splitter.

· The conducted requirement should be set using the current specifications as a baseline.
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