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1 Introduction

During the last meeting RAN4#80bis in Ljubljana, a WF on EVM was agreed. The following aspects have been agreed for OTA EVM:
· Manufacturer declares the intended EVM directions range.
· The BS shall meet the OTA EVM requirement across the declared EVM directions range.
· Conformance to OTA EVM requirements shall be demonstrated at the extreme directions of the declared coverage direction range and at the centre.
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The remaining issue for FFS is how to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer.  This contribution discusses how cell wide beams generated from an AAS BS which can also generate user specific beams still meet EVM requirements.
2 Discussion

An EVM compliance range is defined as a range of angles within which EVM is met.  For an AAS BS which produces only user specific beams, EVM is met by directing the beam towards the direction of interest and meeting EVM across the declared EVM directions range.  For AAS BS which produce only cell wide beams the EVM compliance range is met across the beam.
Considering for a moment those AAS BS which are capable to produce both user specific and cell specific beams; for cell specific beams control channels provide robust encoding for allowing UEs in a wide range of coverage conditions to be able to receive. The optimization criterion therefore differs from unicast channels in that the number of UEs being able to receive, rather than the achievable bit rate, is of interest.

The following graph shows the combined effect of interference, caused by EVM, and noise, caused by other sources such as neighbour cells and thermal noise, on the total SINR. In the low SNR range the noise component is dominating and hence the impact of EVM is negligible throughout the investigated EVM range. In fact, with a high EVM value (30%) SINR remains virtually the same as SNR. Hence it can be concluded that for cell specific beams for broadcast of control channels, EVM is not related to performance. 
Additionally, assuming that an AAS BS meets an EVM for a higher order of modulation in a user specific beam, with 64QAM (or even maybe 256QAM) the transmitters are well designed to provide the accuracy to meet an EVM requirement also for QPSK-modulated control signals.  
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The instance where AAS can support both user specific beam forming and a legacy no beamforming operation such as WCDMA, or Rel-8 LTE with TM3, then here the likely assumption is that the AAS would not have a high number of TX.  For WCDMA, EVM will anyhow be tested separately.  Thus for multi-RAT BS would in effect be tested with both user specific and cell wide beams.  If the number of TX is not large, the would lend itself to say that the difference between beam formed EVM and non beam formed EVM would not be large. The user specific beamforming gain for EVM will be low, in particular since legacy LTE modes also involve some degree of beamforming and thus meeting the EVM with a user specific beam will reasonably well ensure that also for legacy LTE modes that the EVM requirement is met.
3 Conclusion

In any of the above cases, setting for OTA EVM will apply for both cell wide and user specific beams.  It can therefore be shown that the EVM requirement for eAAS is suitable with multiple transceivers even without the ability to perform user beam steering.
Since the above contribution has shown that there is no need to set different requirement for an AAS with multiple transceivers with or without the ability to do user beam steering there is no immediate need for it to remain FFS.

Proposal: Remove the statement in the WF from: How to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer is FFS. 
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