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1. Introduction

The reference point for a conventional BS is not applicable for an AAS because antenna and radio unit will be integrated into the AAS. In RAN4 #66-bis, a way forward document for next two meetings was approved [1], targeting at reaching agreement on a definition for the requirement reference point. In RAN4 #68, the following topics will be discussed:
Analysis of {Requirements Reference Points, Impact on Core requirements due to radiated spatial effects, and Feasibility of requirement point transformation to test points} will be presented at the RAN4 #68 meeting in Barcelona for the following requirements.
· EVM

· ACLR

· Time Alignment Error 

In this contribution, we provide our views on defining test point for EVM.

2. Discussion
EVM is a measure of the difference between the ideal symbols and the measured symbols after equalization. Variations in the EVM measurement result depend on the characteristics of the transceiver at the BTS. As for AAS, there could be two main factors resulting in poor EVM measurements: transceiver characteristics (i) and coupling effects (ii). Following are our views on each factor.
(i) transceiver characteristics
This characteristic affects the results measured either at the transceiver boundary or at far field. If  poor EVM is measured at far field, both (i) and (ii) are considered as contributing to this result, and then there is difficulty in verifying the reasons for the poor results. If measured at the transceiver boundary, the characteristics of the transceiver are known and the ambiguity is removed.

As an operator, we often verify the characteristics of a BTS, especially the transceiver, with EVM at the end of the development phase for a BTS type. The requirements at the transceiver boundary for AAS are very useful to compare an AAS with a conventional BTS. Thus EVM should be specified at transceiver boundary.

If a large AAS with many transceivers were developed in the future, we would have difficulty in taking measurements at each transceiver. The requirement should be specified at only one point to avoid this problem.

(ii) coupling effect

In the SI discussion, all antenna arrays and transceivers are not perfectly correlated, and EVM can vary by correlation. Some simulations show there are spatial effects if EVM is measured at all angles. However there is little importance in verifying EVM in side lobes or nulls because transmissions for users are not expected in these directions.

On the other hand, spatial EVM in the direction of the main lobe also depends on the degree of correlation.  This needs to be verified because this requirement is directly related to throughput. If this can be verified, for example translating with a radiation pattern measured at far field and a simulation result for which the details are FFS, there would be no reason for a requirement at far field. If not, EVM should also be specified at far field.
As seen in (i) and (ii), our proposals in this contribution are:

The requirement for EVM shall be specified at transceiver boundary.

The requirement for EVM should also be specified at far field if it cannot be verified in another way.

3. Conclusion
In this contribution, our proposals in this contribution are:

The requirement for EVM shall be specified at transceiver boundary.

The requirement for EVM should also be specified at far field if it cannot be verified in another way.
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