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1 Introduction

During RAN4#78bis and RAN4#79, work has started on a Release 14 AAS WI whose aim is to define all RF and demodulation requirements as over the air requirements.
In the context of this work, initial discussions have taken place on how to set a requirement on signal quality, and in particular EVM. This document clarifies previous proposals to define EVM in a main lobe in order to continue the discussion.
2 Discussion

EVM relates to link quality of transmissions to individual UEs. As discussed in [1], for an AAS BS EVM is likely to vary spatially. Any kind of spatial adaptation algorithm will attempt to maximize the receive SINR at the receiving UE. Spatial adaptation algorithms will vary greatly and it is not feasible to establish EVM performance for every kind of precoding. As an approximation, it may be reasonable to assume that the EVM measured in controlled conditions at the center of a main lobe is an acceptable approximation to the EVM achieved when SINR is maximized by the beam adaptation algorithm.
Where there is no multipath or other sources of interference, maximizing SINR will relate to directing a beam towards the UE with the main lobe occurring in the direction of the UE. In a multipath environment, beamforming may adjust to the environment in a different manner (depending on the beamforming approach; reciprocity based, PMI feedback based etc.). The beamshape will be more complex in this scenario. It is, however worth to remember that even for a non AAS scenario, EVM is not defined with a multipath environment in mind; WCDMA EVM would always be degraded by multipath (since orthogonality is reduced), whereas in LTE the response of the equalizer model used for determining EVM compliance would be impacted. Thus the approach is taken to define EVM to guarantee operation in a non-fading environment with the assumption that this EVM level will also provide adequate performance in more complex scenarios.

If the beamforming is achieved by means of passive components and phase adjustments, then there will be no adaptive beam adaptation and a UE may not be at the center of a main lobe. However when beamforming is passive, EVM does not vary spatially and hence EVM measured at the center of a main lobe is just as relevant as EVM measured in other directions.

Concerns were raised during the discussion on previous papers that when transmitting in some directions, a large amount of steering may be applied to a beam that may impact the beamwidth and EIRP, which would in turn impact the achieved OTA EVM in the direction of the user.
These concerns are quite valid. The EVM requirement should be applicable for beams steered over the whole declared steering range of the AAS BS. For the EIRP accuracy requirement, the concept of an “EIRP accuracy directions set” has been established, and a conformance framework within which certain maximum steering directions are selected for conformance testing.
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Figure 1: Examples of EIRP accuracy directions sets declarations projected onto directions diagrams. The red points indicate beam directions in which conformance is tested.
For the EVM requirement, a similar framework should be applicable; the EVM should be met at the center of the main lobe within the whole of a declared range of steering directions, and tested at least at the maximum steering directions.
3 Conclusion

This contribution has considered further application of the EVM requirement when beam steering can be performed, and recommends that and EVM requirement should be applicable at the center of a main lobe both in a reference steering direction and also with maximum steering along each axis.
The proposal is based on the assumption that EVM at the center of the main lobe of a beam is a reasonable approximation to the EVM achieved by an algorithm that maximizes receiver SINR.
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