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Discussion
1. Introduction 

At RAN4 #41, contributions [1][2] were submitted, among others, discussing general approaches to determining the downlink EVM requirements for LTE.  In this contribution, we discuss the same topic. Note that these discussions are separate from those about the actual to EVM measurement methodology [3][4][5]. 
Our recommendations can be explained briefly, as follows. 
1.1.  Link level vs. system level simulations  

Since the EVM requirement should correspond to system capacity; there is clearly a reason to think in terms of system level simulations.  On the other hand, system simulations have the following drawbacks:
1. More involved simulator development and lengthier simulation runs

2. Difficulty of calibration among companies

3. System configuration specific features influencing the resulting requirement; For example, the chosen scheduling method will impact the average scheduled C/I observed by the UE. Depending on channel models, the scheduled C/I for round-robin scheduling can be 2-3dB lower than the scheduled C/I for channel sensitive scheduling with sufficient multi-user diversity, for example.   
We are mostly concerned about issues related to 3) above.  We are certainly not saying that system simulations give wrong results, simply saying that the variations in the EVM requirement due to system configuration variability have to be weighed against the benefits associated with the system simulation. Altogether, the expected net improvement doesn’t seem to justify the effort required for system simulations. 
Our recommendation is to use link-level results followed by averaging based on agreed upon downlink geometry distributions. The geometry distribution should be derived corresponding to the target use case (i.e. use case of the particular feature for which the EVM requirement is being developed) in terms of site-to-site distance and shadowing. 

The link level results could be derived based on the target channel models and with using the most power efficient target number of transmissions for the given modulation format.  Alternatively, AWGN reference curves could be used.  Our preference is to use the latter.  
The DL overhead allocation should be set to what is minimally required for operation with the target feature.   

1.2.  Scope of throughput loss
The imperfect EVM induced throughput loss could be measured as capacity reduction for all users, or just capacity reduction for those UE’s using the target feature (i.e. the feature for which the EVM requirement is being developed).  As the introduced new features will require higher operating SNR, there is clearly a potential problem with the first approach.  For example, if in a theoretical scenario, only 5% of the users see average SNR high enough to enable the targeted feature, then an EVM requirement corresponding to 5% overall loss could in theory result in zero throughput for the UEs using the targeted feature.  
Therefore, we propose that in the geometry distribution mentioned in 2.1, only those points should be included where the average SNR is at or above the minimum required for the targeted modulation format based on the MCS tables. 

1.3.  Rx EVM

In general, we recommend optimistic UE Rx EVM assumptions, i.e. assumptions that may not be typically available today but may be available in the future. If we choose instead the currently typical value then we run the risk of putting an effective cap on the available gain. This is because this way it will be less likely that future improved Rx EVM UEs get deployed.  
It is understood that an optimistic Rx EVM assumption may lead to difficult EVM requirements but we propose to address this by increasing the throughput loss allowance if needed, as opposed to loosening the assumed Rx EVM.  
1.4.  Allowable throughput loss
A number of the above recommendations will effectively tighten the BS EVM requirement.  In order to make it possible to develop EVM compliant base stations, it may be necessary to increase the allowance in throughput loss.  The best throughput loss allowance value would ensure that the feature is widely deployed, while still preserving as much performance gain as possible.  The ‘optimum’ throughput loss to achieve this may not be 5% for the considered new features, as a matter of fact, it is more likely to be higher. 
2. Conclusion

This contribution discusses the methodology for deriving LTE base station EVM requirements. Our recommendations can be summarized as follows:

· Use link level curves post-processed with a geometry distribution based averaging
· Include only the UE’s (i.e. geometry distribution points) that use the modulation format for which the EVM is being defined

· Use optimistic UE Rx EVM assumption (e.g. 8%)
· Potentially allow higher than 5% throughput loss
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