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1 Introduction

During RAN4#73, a way forward on UL OTA sensitivity was agreed [1], containing a couple of open issues. One of the open issues was as follows:
· Declaration methods supporting the possibility of more than one set of angle of arrival requirements applying to the same or different BS configurations (e.g. cell splitting, or support of different cell shapes from the same AAS BS) has been identified as an open issue.

It should be noted that in a previous agreed way forward, it was agreed that the OTA sensitivity requirement should be met over a range of angles of arrival. The open issue is then whether there is a need to declare more than one such range.
2 Discussion

An advanced AAS may contain an RDN that maps 1:1 antenna elements with receivers. Alternatively, the RDN mapping may not be 1:1, but the coverage area of antenna modules linked to each receiver may be overlapping (this is typically the case with receive diversity). In such cases, user specific receiver combining may be used to optimize the SINR for each user, dependent on their position. At some limits of angles of arrival, it will not be possible for the SINR optimization to continue to achieve reference sensitivity due to aspects such as element pattern coverage, scan loss etc. Between these limits there will be a single range of angles of arrival over which the sensitivity can be met. Figure 1 illustrates an example of a range of angles of arrival in elevation. Only the elevation domain is illustrated for simplicity, however it should be noted that for each basestation, the range will extend in both azimuth and elevation.
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Figure 1 Range of angles of arrival in elevation
It is important to note that the range of angles of arrival is different from any configuration of cells that the basestation may cover. Figure 2 illustrates an example of elevation beamforming, in which the basestation creates two slightly overlapping cells. The range of angles of arrival over which sensitivity is valid covers both cells. Figure 2 is valid for 1:1 RDNs in which all beamforming is electronic, and also for arrays in which the beamforming that creates a beam for each cell is static and in the RDN, but the cell coverage overlaps to some extent.
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It is also conceivable that the RDN may map receivers to antenna modules with differing and potentially non overlapping coverage. This would be the case, for example if two sub-arrays would be used to provide coverage to different cells. If the sub-arrays would be integrated into a single array housing, then the resulting device might still be considered a single basestation. In this case, it is possible (although probably not likely) that a region could exist between the areas covered by the two arrays in which the OTA sensitivity is not met. An example of elevation beamforming performed in the RDN with differing coverage areas for two cells is illustrated in figure 3. In such circumstances, it may make sense to declare two non-overlapping ranges of angles of arrival
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If the coverage areas overlap, then there is no need to declare separate ranges of angles of arrival, and a system in which for some reason there are distinct coverage areas from a single basestation that do not overlap seems somewhat of a corner case. Nonetheless, there seems to be no obvious disadvantage to allowing for declaration of more than one non overlapping range of angles of arrival over which OTA sensitivity is met, which would provide flexibility to implement such a case

3 Conclusion

Proposal: Enable optional declaration of more than one non overlapping range of angles of arrival over which OTA sensitivity is met.
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