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1.
Introduction

As RAN4 #76 in Beijing, a contribution presenting a summary of how polarization characteristics can be captured with respect to the definition of radiated AAS RS core requirements.  In addition, as the discussions progress during the conformance stage, attentiveness to how polarization characteristics are handled in a way that does not restrict any AAS base station implementation  

This contribution will bring some background on the previous discussions surrounding polarization and AAS base stations as well as how it will affect conformance phase of the work item.
2.
Discussion

Traditional passive base station antennas contain a radiation pattern associated with two polarizations, e.g. +45o or -45o in horizontal and vertical plane.  A single column base station antenna consists of two antenna arrays, one for each polarization.  For an AAS base station with many transceivers it is a reasonable assumption that the polarization domain will be continued to be used for both DL and UL.  
By this method, there is no need to consider the implementation of the AAS whilst testing for total radiated transmit power for a declared beam at specific beam peak directions.  If only a single polarization was taken into account during testing knowledge of how power is split between the different polarization ports may need to be known for accurate measurements.

For the case where the AAS base station is only supporting one polarization, the test object is peak beam matched to the test object.

2.1
Radiated transmit power

Without going into specific details for each test method currently proposed in TR 37.842, there still needs to be an agreed upon concept of evaluating the total power in order to validate the core requirement as outlined in TS 37.105.  Each test method is required to have a complete description of calibration and measurement procedure as agreed in [1].  To this affect, it is important to note in the measurement procedure how polarization is factored.  The dual polarized beam forming offers more degrees of freedoms for creation of beam shaped for optimal coverage and more efficient power utilization. For a multi-column antenna for wide area deployment dual-polarized beam-forming is used to shape the beam for optimal sector coverage. 

To capture dual polarized beams in a time effective manner the declared power per beam can be defined as:
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 is the EIRP value generated from port 2. This definition of EIRP makes the specification and manufacturer declaration agnostic to polarization properties of the base station.  Although the requirement does not mandate any polarization, the requirement is polarization neutral. Also from a testing perspective total EIRP is beneficial since the need for polarization matching procedure in the test phase is removed as described in a companion contribution about how to measure EIRP
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Figure 2-1.1: AAS antenna implementation examples 

2.2
OTA sensitivity

The radiated requirement for OTA sensitivity is defined in the far-field region as the impinging power level corresponding to a specified link quality threshold.  This requirement is based upon EIS, the power level impinging on the device under test at a specified link quality threshold.  OTA sensitivity is defined as a combined sensitivity value after baseband combining.  
There is no need to specify any polarization properties except that the test object shall be illuminated with to orthogonal polarizations when the conformance test is conducted.  However, for EIS each polarization is measured separately in a calibrated antenna test range as described in TR 37.842 sub clause 10.   By including the polarization domain for OTA sensitivity will reduce test time and uncertainty, since polarization matching by means of moving the test object around is not necessary.  
3.
Conclusions

Proposal: All test methods must take into account both polarizations and include this step in the measurement procedures.
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