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1 Introduction

During RAN4#64bis, the topics of requirement definition point, the need to include the antenna element characteristics in requirements and testing were discussed. The results of this discussion was concensus on some of the issues:

· Requirements should be defined at a single point (however it is FFS where that point is)

· The requirement definition point may be different to the test point

· All forms of testing should be captured in the technical report

In this document, we aim to elaborate on remaining issues to consider in defining unwanted emissions requirements and what items need to be specifically resolved in a Work Item. The scope of the document is to consider how to set requirements and the requirement definition point, with the means of testing that the requirements are met left for the WI.
2 Discussion

Requirements on spurious and unwanted emissions are related to regulatory requirements and are generally expressed as absolute values (i.e. the values are a specific limit on radiated power, as opposed to e.g. ACLR which is a limit relative to the in band power). The current requirements are defined at the antenna connectors in 25.104. Defining the requirements at the antenna connectors is equivalent to defining a requirement in the far field that is integrated over the whole sphere around the basestation, apart from antenna and cable losses. Thus defining requirements at the antenna connector allows for a “worst case” that there exist no antenna and cable losses such that radiated unwanted emissions are at their greatest. For an AAS system, if the antenna and transceiver are closely integrated, this implicit assumption may be reasonable.
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Active Antenna systems enable more complex and dynamic bemaforming than is the case with passive systems. With this in mind, it may be questioned whether defining unwanted emissions requirements to be in effect integrated around a whole sphere is a sufficient means of protecting other systems, in particular if the other systems are located in positions in which antenna gain is high.
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In considering the directionality of unwanted emissions, several observations made during the Study Item should be taken into account:

· The degree of correlation in unwanted emissions between transceivers decreases with increasing frequency separation from the carrier frequency. Thus nearby (in frequency) emissions may experience some degree of beamforming, whereas emissions at a larger separation are likely to be radiated with the element or sub-module pattern which is likely to have a broad beamwidth (in particular, bearing in mind that the antenna properties are likely to differ between the operating band and bands that are significantly translated in frequency).
· For multicarrier systems, intermodulation products can experience beamforming in a different spatial direction to each of the individual carriers [1]

· For systems that are doing dynamic beamforming, the beamforming pattern will vary temporally as well as spatially; thus some components of the unwanted emissions will also vary temporally.
The impact of these observations is that requirements on some unwanted emissions may need to consider beamforming impacts, whilst others do not need to. Furthermore, it may be necessary to consider the time duration over which emissions limits may be exceeded (or equivalently, an averaging period over which requirements are defined).

Where it is necessary to consider beamforming on emissions, it is important to take into account the properties of the antenna elements and antenna array, and thus requirements should be defined in the far field. 
3 Conclusion

Spurious emissions requirements are currently in effect defined as integrated in a sphere around the antenna assuming no antenna or cable losses.
Either in addition to or in place of requirements defined in the full sphere, a WI should also consider the impacts of some types of emissions being concentrated in certain areas of space, and the temporal variation of such concentration. A WI needs to take a decision as to whether requirements need to be derived as a result of these impacts. In considering the impacts, data gatherer in the study item as described in section 2 should be taken into account. Requirements should be defined in the far field in order to be independent of specific antenna implementations.
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