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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 result of the discussion was consensus 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 EVM 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 left for the WI.
2 Discussion

In [1], possible reference points at which AAS requirements can be defined is discussed. The current EVM requirement in existing specifications is applicable per port and thus it is logical to define EVM requirements over the antenna aperture as the reference point. Currently, there is no consensus on definition of spatial EVM but as for other requirements no consensus is reached to whether the reference point should be defined at the antenna connectors (array element) or in the far field.
Link simulation results were reported in [2 and 3] capturing the main contribution to EVM namely peak reduction schemes (clipping) where the spatial EVM for both uniform and non-uniform amplitude taper linear array antenna was presented. 
For non-uniform amplitude taper case (un-correlated contributions), the spatial EVM was quite high for side-lobes and nulls. On the other hand it was shown that the EVM noise as absolute measure was not peaking at side-lobes or nulls indicating that the poor spatial EVM could depend on low signal level.

The relation between EVM noise and spatial EVM indicate that the current metrics for measuring the signal quality might not be suitable for AAS where other metrics would be required capturing the requirements for e.g. side-lobes.

In addition, the AAS system due to poor EVM at side-lobes may experience an impact on performance compared to legacy systems where EVM is uniformly distributed over the angular domain and thus, there is a need to address and mitigate this problem since the users close to BS would possibly experience some degradation.

Requirements defined at the antenna connectors imply that the spatial properties of signal quality is not considered and thus it would be preferred to have the requirements defined in the far field but not preclude different test points within the AAS reference architecture allowing for antenna connector tests. More investigations and studies within the WI should ensure that other test point would not affect the system from performance point of view. 

It should be noted that since the EVM would have direct impact on link and network performance, proper spatial models would be necessary for additional studies within the WI.
The following steps could be used to further investigate the spatial EVM and conclude on requirements and test point:

1. RAN4 agrees on additional application, scenarios as well as suitable spatial channel models.

2. The link and system simulation results to conclude on reasonable definition/metric/level of the requirements considering the possible issues for some positions in space e.g. close to BS as indicated above
3. Based on the above conclude on different test point within the AAS reference architecture  if possible.
As earlier indicated, the EVM requirements are fairly complex and thus the need for proper studies to ensure that AAS BS would not pose any additional degradation compared to legacy systems.
3 Conclusion

For the EVM requirements, the following is proposed:

· The requirement should be defined in the far field
· For WI phase:
· Agreement on additional applications, scenarios as well as suitable spatial channel models.

· The link and system simulation results to conclude on reasonable definition/metric/level of the requirements considering the possible issues for some positions in space e.g. close to BS 

· Based on the above conclude on different test point within the AAS reference architecture if possible.
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