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Introduction

Previous contributions [1],[2] presented a model for evaluating the impact of AAS spatial characteristics on receiver blocking. In this paper, a similar analysis is conducted using patterns from a commercially available antenna. The results of this analysis are compared to the results from the preceding analysis, and recommendations are presented for future activities.

Discussion

The reference antenna used for this analysis is a Kathrein 742214V01. This antenna was chosen for its excellent side lobe performance. Experience has shown that the gain of an individual AAS element can be approximated by the horizontal pattern of the antenna.
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Figure 1. Reference antenna
The diagram shows both the array and individual element patterns with the same rotation and the same gain scale. Rays are drawn through the maximum main lobe gain and through the maximum side lobe gain. Note that the maximum side-lobe gain is greater than the approximate gain of an individual element.
Free-space path loss along the rays, adjusted by array antenna gain is presented in the following table. The equation used for free-space path loss is 
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Table 1. Path loss calculations for Kathrein array
	
	MAIN LOBE
	SIDE LOBE
	units

	d:
	132.50
	39.10
	meters

	free space loss:
	80.69
	70.09
	dB

	antenna gain:
	18.00
	4.00
	dBi

	total loss:
	62.69
	66.09
	dB


The calculations confirm the conclusion reached in [1] that coupling is strongly related to the spatial characteristics of the antenna. However, it is worth noting that the maximum side lobe gain exceeds the assumed MCL of 70 dB. An aggressor UE close to the BS will create more interference to a passive array than to a single element of an AAS. If worst-case coupling is to be considered when determining the in-band blocking requirement, then the analysis of a passive-antenna case will produce a more conservative number than considering the single AAS element case.
Conclusions
It should be apparent that victim/aggressor coupling has a significant spatial aspect due to antenna radiation pattern. However, it is important to base any analysis of the spatial aspect on actual antenna performance data. The analytic antenna models used in, for example TS 36.942, are not an accurate representation of actual antenna characteristics, so resulting analyses may be misleading.

It is also worth noting that it is possible to violate MCL in a system with a passive array if proper system engineering is not performed. This is always a potential issue, and there is nothing unique about AAS in this context.

Although it would be useful to consider more cases and more detailed analysis, it is possible that the specifications in 36.104 are sufficient and that no adjustment is necessary to accommodate AAS testing.
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