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1.
Introduction
At last meeting (RAN4#71) in Seoul the definition of radiated receiver sensitivity and associated RF core requirement was discussed [1, 2 and 3]. The discussion resulted in a way forward contribution [4] with guidance and focus areas for this meeting.
This contribution continues the discussion about the definition of a receiver sensitivity requirement for AAS base stations set in the radiated domain. 

2.
Discussion
At last meeting consensus among the base station manufacturers was found regarding the matter how to handle large variations of configurations of AAS base stations. It was found that the sensitivity performance should be declared by the manufacturer instead of mandating performance relative to an absolute value. The conducted reference sensitivity is used for several other requirements, such as narrow band blocking. As long as the conducted reference sensitivity per port still applies it seems reasonable to agree on a framework where radiated sensitivity requirement is based on a manufacturer declaration. 
During the discussion it was noticed that the naming of the requirement must be settled. Several different names have been used so far:

1. Radiated receiver sensitivity 

2. OTA AAS sensitivity

3. Equivalent Isotropic Receiver Sensitivity (EIRS) or Equivalent Isotropic Sensitivity (EIS)

4. System sensitivity

5. Combined sensitivity

To avoid confusion RAN4 needs to decide on proper naming for the requirement capturing sensitivity characteristics in the radiated domain. The term “radiated” in the context of receiver sensitivity have been used extensively in 3GPP for UE/MS in TR 25.914, TS 25.144 and TS 34.114. Concerns have been raised regarding the usage of radiated with respect to receiver sensitivity. Therefore it is suggested to find a better term for receiver sensitivity in the radiated domain. To avoid the word “radiated” for receiver sensitivity we suggest to from now on use OTA sensitivity as the heading for the requirement in the TR and TS. The relevant figure or merit for WA AAS base station is EIS.
The receiver sensitivity characteristic shows the capability of a receiver system of detecting weak signals in a non-fading environment. The sensitivity is often associated with a signal level with a corresponding signal quality. The received signal strength corresponding to a specific quality threshold (typically BER or throughput) can be expressed as field strength in dBV/m or as received power relative an isotropic reference in dBm. The incident signal field strength can easily be converted to dBm relative an isotropic reference antenna via a formula [6]. The power lever relative an isotropic radiator is often referred to as EI(R)S (see figure 2.1 in [1]). The two identities: field-strength and EIS are equivalent and interchangeable. When conducting AAS conformance testing it is suitable to work in the logarithmic power domain, since the level of the reference signal needs to be changed to find the quality threshold associated to the requirement and the calibration procedure of a test range will work smother in the logarithmic power domain. As mentioned in [7] EIS is suitable for systems generating beams with high directivity, other figure of merits may be better to choose for small base stations with omni-directive radiation pattern.
The OTA AAS sensitivity is introduced for AAS base stations to capture interactions between the transceiver array, RDN and antenna array. Therefore it is suggested to define the OTA AAS sensitivity for free-space conditions using a UE like test stimulus signal. This requirement is aimed to capture the antenna efficiency and maximum directivity of the system; therefore it is defined for a single point in terms of vertical and horizontal angle. A suitable reference signal is the FRC A1-3 defined in Annex A of 36.141 for E-UTRA and 12.2 kbps RMC defined in Annex A of 25.141 for UTRA. For conducted reference sensitivity the thresholds is defined as 0.001 BER for UTRA and >95% throughput for E-UTRA. The quality thresholds for OTA AAS sensitivity may need adaptation to allow efficient OTA testing. Further analysis is area required, however as a starting point it is suggested to re-use the 0.001 BER and >95% throughput. 
In an AAS base station the capability to decode the signal from a UE is determined by the OTA AAS sensitivity characteristics of the base station. It is reasonable to believe that an AAS base station will have a receiver array with more receiver chains than seen for non-AAS base stations or legacy base stations. Therefore it is suggested to define the OTA AAS sensitivity as the combined receiver sensitivity. This means that the sensitivity threshold point is defined after combination of signals from several receivers, when the AAS base station is exposed for a defied test stimuli signal. The combined OTA AAS sensitivity will improve with the number of receiver branches. This means that the relevance of the current conducted receiver sensitivity requirement is questionable for large AAS base stations. As mentioned in a companion contribution [5] the conducted receiver sensitivity (aka reference sensitivity) requirement needs to be scaled in the case of large number of receiver chains. 
3.
Conclusion

In this contribution we have focused on topics listed in [4]. Our preferences and views on those issues are listed as 4 proposals.
Proposal 1:

For an AAS base station the capability to receive weak signals shall be captured as follows:

1. The reference sensitivity requirement at the transceiver boundary per RF connector according to TS 37.104 applies [potentially with scaling applied].
2. A combined OTA receiver sensitivity requirement is introduced. The OTA receiver sensitivity is declared by the manufacturer. The minimum requirement is set on the deviation between declared value and tested value.  

Proposal 2:

It is proposed to use the term “OTA sensitivity” as part of the requirement heading in the TR and TS. For WA AAS base stations EIS is proposed as figure of merit for the OTA AAS sensitivity requirement.
Proposal 3:

Use the convention of writing the requirement levels as power level in dBm and capture the conversion formula between field-strength and power level in the TR 37.842.
Proposal 4:

It is proposed to use reference measurement channels 12.2 kbps for UTRA and FRC A1-3 for E-UTRA in free-space environment as test signal.
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