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1 Introduction

The work item “Small cell enhancements-physical layer aspects-core part” was approved in RP#62 ‎[1]. One of the objectives of the work item is “spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication” 

The definition of small cell in this WI has been discussed in RAN4, and in a question to RAN plenary ‎[2] RAN4 asked for a clarification on BS classes and maximum BS power that should be included for the support of 256QAM. In ‎[3] RAN plenary made the following clarification:

· The current scope of Small Cell Enhancements WI does not exclude Medium Range BS from small cell scenario. The study in RAN1 [1] covers the BS output power larger than 24dBm up to 30dBm. 
· The requirements studies and work for 256QAM for medium range BS will start once the requirements for Local Area BS and Home BS have been finalized.
In this contribution we try to initiate the discussion on EVM requirements for 256QAM in medium range base stations.

2 Discussion
As discussed during the SI phase, achievable EVM is a tradeoff between power efficiency and linearity. By taking a large backoff, it is possible to operate in the linear region of the power amplifier and linearizer, and therefore achieve lower EVM values. However this comes at the expense of lower power efficiency for the PA, more heat dissipation and also impacts coverage of the cell. 
Similar considerations as for the local area BS during the SI phase has to be taken for the medium range base station. The only difference in this case is that the output power of a medium range BS is larger than that of local area BS.
As mentioned earlier the achievable EVM is a function of the operating point of the power amplifier and the clipping that is used, and therefore is directly related to power efficiency of the PA. 

A given power efficiency means a certain amount of dissipated power, as well as size and cost of the RF circuitry.  The compromise between power efficiency and nonlinearity distortion might be different for local area base stations as compared to a medium range base station.
Another issue that has to be considered is that in order to be able to use higher order modulation, large backoff at the PA is needed to avoid too large nonlinear distortion. However, increasing backoff in order to serve high geometry UEs with higher order modulations can have an impact on the UEs with lower SINR. Data symbols for different users that are mapped together in PDSCH and also common reference signals such as CRS experience the same backoff. This can have an impact on the coverage and the performance and needs to be studied.

· Observation: RAN4 needs to study the EVM of medium range BS considering the tradeoff between power efficiency, size, cell coverage, etc., before attempting to set EVM requirements for medium range BS.
3 Conclusions
In this contribution we discussed certain issues that need to be considered for the required EVM of medium range BS. It is observed that: 
· Observation: RAN4 needs to study the EVM of medium range BS considering the tradeoff between power efficiency, size, cell coverage, etc., before attempting to set EVM requirements for medium range BS.
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