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1.
Introduction
At last RAN4 meeting in Fukuoka a contribution with a text proposal about how to capture polarization properties with respect to RF Core requirement and conformance test requirement was presented [1]. The text proposal was not approved. The text proposal can be summarised as that OTA requirements shall be defined per polarization. The text proposal suggested that for radiated transmit power, EIRP is declared and tested per polarization and for OTA sensitivity that EIS is declared and tested per polarization. 
Since OTA sensitivity is based on combined sensitivity it makes sense to declare one EIS level and test the sensitivity per polarization, which means that combination processing in baseband will match to two orthogonal polarizations. Both measured EIS levels should meet the declared level. 
This contribution gives the background for how polarization properties of an AAS base station can be handled with respect to OTA sensitivity.
2.
Discussion
The RF core requirements for AAS base station sensitivity has been discussed in RAN4 for a long time. Currently RAN4 have decided to have one requirement at transceiver boundary and another requirement capturing the system performance as a radiated requirement. The two requirements will capture different characteristics relevant for an AAS base station. The conducted requirement is the reference sensitivity requirement which is defined per receiver connector at the transceiver boundary. The radiated requirement is defined in the far-field region as the impinging power level corresponding to a specified link quality threshold. RAN4 has agreed to name this requirement “OTA sensitivity”. The requirement is based on EIS, which is the power level impinging on the device under test at a specified link quality threshold. Unlike reference sensitivity, OTA sensitivity defined as the combined sensitivity after baseband combining.  
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Figure 2-1: AAS UL diagram 

In Figure 2-1, a typical block diagram of an AAS base station is showing. An antenna is connected to each receiver. The receiver output is combined to a single output per UE. The antenna can be a single element, sub-array or a complete column with a defined polarization. 
The antenna elements can be arranged in different geometries for different base station implementations according to Figure 2-2, with respect to element placement and orientation and polarization properties. A very common configuration currently is a dual polarized array, where elements are spread out as two different arrays with two optional polarizations. The arrays are placed, so the phase centres of both polarizations are aligned. But also other types of array may exits, where only one single polarization is used. 
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Figure 2-2: AAS UL array implementations 
To be able to capture polarization properties on an arbitrary AAS base station with unknown polarization properties, the OTA sensitivity requirement is defined per two orthogonal polarizations. This means that the EIS level for each polarization is tested. For the special case where only one polarization is declared, only one test is required. In the case of single polarization support, the test signal must be matched to the test object. 
The adaptive beam-forming responsible for calculating the beam-forming weights strive for optimizing the SNR per UE. For an AAS base station equipped with a dual polarized array antenna, this means in that polarization matching will occur. As a consequence, is that there is no need to specify any polarization properties except that the test object shall be illuminated with two orthogonal polarizations when the conformance test is conducted. EIS for each polarization is measured at separately in a calibrated antenna test range as described in a companion contribution about how to measure EIS [3]. By including the polarization domain for OTA sensitivity will reduced test time, since polarization matching by means of moving the test object is not necessary.  

For the case where the base station is only supporting one polarization, the test object is illuminated with a polarization matched polarization.  
3.
Conclusion

This contribution has presented some background information about how to handle polarization characteristics for OTA sensitivity for AAS base stations. 

Since OTA sensitivity is based on a link quality threshold, it is not possible to mimic the EIRP approach for EIS. 
The conclusion for UL base station sensitivity is that an EIS level is declared by the base station manufacturer. In the case with a base station supporting dual polarized reception, two measured EIS levels shall met the specified threshold. It is reasonable that both levels will be very similar. 
In the case with a base station supporting single polarized reception, one measured EIS levels shall met the specified threshold.

From this we suggests following:
Proposal 1:
The EIS level should be measured separately for two polarizations, where the impinging signal is polarized by two orthogonal polarizations. 
Proposal 2:
If the manufacture declares single polarization support, the test object must be polarization matched.
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