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1 Introduction

During the last meeting RAN4#72 in Dresden, Germany a discussion involving co-location and intra-system port to port isolation had taken place.  This paper intends to add to the discussion with measurement data of a standard 8 port passive antenna array. This antenna array represents a first step towards AAS; of cause with time AAS arrays are likely to become smaller and may include larger number of elements. 
2 Discussion
With multi column antenna arrays, coupling effects become much stronger than two column antenna arrays.  The inner columns will experience coupling effects from two neighboring antenna columns, compared to a two column array where each column only experiences coupling effects from one side.  This added coupling will contribute to port to port isolation.  This contribution will try to illustrate the difference in port isolation measurements experienced by antenna arrays with a single neighboring array compared to that of an antenna array located in the center of the array structure (i.e. with two neighboring arrays). 
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The following two figures are the results from a network analyzer capturing port isolation between different ports on the passive antenna system described above.  Columns 1 and 4 are located on the outer most edge and therefore will tend to experience less coupling effects than columns 2 and 3.  

These results have a mechanical down tilt of 2 degrees applied and design frequency for this particular example antenna of 1.7 GHz to 2.7 GHz.  Figure 1 shows the port isolation between the two different polarization ports of column 2 (blue curve).  Although this antenna has four columns, each column also has a port for two different polarizations.  There is a difference however, when the isolation is measured between two columns with the same polarization.  This is also plotted in Figure 1 (black curve), that shows the port isolation between column 1 and 2 at the antenna port for the same polarization.
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Figure 1: Port to Port Isolation between Column 1 and 2
Figure 2 illustrates the port to port isolation between columns 2 and 3.  Both curves measure the isolation between column 2 and 3 of the antenna array; however the polarization is different (black curve) or the same (blue curve).  It can be observed that with the same polarization, the coupling becomes worse.  
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Figure 2: Port to Port Isolation between Column 2 and 3
These results show that as frequency increases within the frequency band for a designed antenna, the isolation becomes better.  This only shows the first stage towards a larger array (i.e. larger than 2 columns), or towards an AAS.  It is very possible that this is the best case scenario, and as we move towards larger arrays the coupling becomes stronger.  A further evolution would be to miniaturize the antenna elements and place them closer together in order to achieve higher beamforming capabilities. 
3 Conclusion
The results in the contribution were presented as a complement to [1], with antenna port-to-port isolation for neighboring columns of a multi-column antenna. The result shows than the antenna-port-port isolation for a passive base station antenna is frequency dependent. The antenna was designed for operation within 1.7 GHz to 2.7 GHz. However it can be noticed that the port-to-port isolation is lower for frequencies less than 2 GHz.
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