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 Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#69, the way forward on AAS EVM was approved in [1], where the AAS EVM requirements can be kept as conductive requirement, rather than specified as a radiated requirement. 
In this contribution, we proposed how to adapt the existing EVM requirements in TS 36.104 for AAS BS. 
Discussions
Background
EVM is a measure of transmitted signal quality. EVM quantifies the Tx RF impairments, as shown in Figure 1, where sometimes the receiver impairments may also be taken into consideration. Figure 1 also shows that AAS BS can have multiple transceiver boundary points that be used to evaluate EVM performance of the AAS BS. In TS 36.104 [2], reference point 2 is used as the definition point to measure EVM performance of the LTE BS. To reduce the impact of test equipment and reuse as much as possible the existing LTE EVM measurement process, the same reference point can be adopted for AAS BS, i.e. using transceiver boundary conductive measurement approach.  
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Figure 1: EVM Measurement Setup
For AAS BS, the main characteristic is the usage of active antenna array, which is capable of providing beamforming or beam-steering. The main RF impairments that impact the EVM performance are I/Q amplitude and phase imbalance, DC offset, Phase noise and clipping. Effect of these impairments on an AAS BS that performs beamforming/beamsteering should be investigated. 
[bookmark: _GoBack]In [3], the characteristics of the EVM distortions (i.e. caused by RF impairments) were presented. When the distortions are combined coherently, as with the case of the main-lobe wanted signals, the EVM performance in the main-lobe is very similar to the existing non-AAS BS. When the distortions among antenna elements are uncorrelated, then the spatial sum of those distortions will be uniformly distributed, and the prediction is that the EVM is well below the normal EVM level. For practical AAS BS, its EVM performance is thought to be lying somewhere between those two boundaries.
In [4], it is proposed that existing EVM measurement and minimisation process should be adopted for AAS BS. The proposals seem plausible since EVM implementation has been mature in all the test equipment vendors. Furthermore, by adopting the conductive EVM requirements for different MCS levels, minimum or no changes to existing EVM measurement is expected. 
Proposals
From the analysis in [3] and [4], we proposed the way forward:
Way Forward 1: EVM level of AAS BS is bound by EVM_uncorr and EVM_corr, where
EVM_uncorr – EVM level due to the uncorrelated EVM noise/distortion in the AAS RF architecture.
EVM_corr – EVM level due to the fully correlated EVM noise/distortions in the AAS RF architecture. 
The degree of correlation between EVM noise/distortions in the AAS transceiver array depends on the AAS BS RF architecture. The use and design of RF components such as LO, filters, PA, etc. in the AAS transceiver module array can influence the degree of correlation of EVM noise/distortions. For example, if multiple independent LOs are used to drive the transceiver modules, then it results in less correlation of EVM noise/distortions. This leads to 
Proposal 1: Either link-level or system-level simulation should be carried out with a set of common assumptions to determine the actual EVM levels for different MCS schemes.    
Regarding the adoption of EVM measurement setup, the Annex E in TS 36.104 [5] (E.1 – E.7) could be used as baseline for AAS BS EVM measurement/minimisation process. 
Proposal 2: Reuse Annex E in TS 36.104 as baseline for AAS BS EVM measurement setup.  
Conclusions
In this contribution, further proposals on how to progress the AAS BS EVM requirements were provided. Specifically, the following way forward and proposals are made:
Way Forward 1: EVM level of AAS BS is bound by EVM_uncorr and EVM_corr, where
EVM_uncorr – EVM level due to the uncorrelated EVM noise/distortion in the AAS RF architecture.
EVM_corr – EVM level due to the fully correlated EVM noise/distortions in the AAS RF architecture. 
Proposal 1: Either link-level or system-level simulation should be carried out with a set of common assumptions to determine the actual EVM levels for different MCS schemes.    
Proposal 2: Reuse Annex E in TS 36.104 as baseline for AAS BS EVM measurement setup.  
Note that the eventual EVM requirements will be subject to Proposal 1. 
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