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Discussions and Decision
1 Introduction

In [1] and [2], some preliminary results on the impact of EVM on the system throughput performance have been presented. Based on [2], RAN4 has observed the following in the reply LS:

Question: 

· Any other information that would help RAN1 in its evaluation of higher order modulation for DL operation in small cells.

Answer:

· Further discussions are needed in RAN4.
In this contribution, we summarized our input for possible RAN4 inclusion into possible reply to RAN1 on the above question. 
2 Discussion   
In [1], we have noted that given that Small Cells has significant differences from Rel-8 deployment scenarios of macro cells, the conditions in which new modulation such as 256QAM should be evaluated would also be different. Thus, evaluation on the feasibility of 256 QAM should be performed under scenarios that are expected for Small cells deployment. Both sparse and dense small cells deployment should be considered where sparse deployment represents isolated hot spot scenario and dense deployment represents the crowded small cells scenario with severe inter cell interference.

Furthermore, as shown in the simulation studies in [1] and [2], the system performance gain of using 256 QAM in the downlink is directly related to the received SINR of the UEs. 
Observation 1:  Both sparse and dense small cells deployment shall be considered. Sparse deployment represents isolated hot spot scenario and dense deployment represents the crowded small cells scenario with severe inter cell interference.

Secondly, it is important to model the impact of EVM on the performance correctly in the simulation studies. In [2], we have adopted the formulation below where the noise variance of the modelled EVM will be defined relative to the power on each antenna according to:
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 is the AWGN noise variance which is added at the transmitter and 
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 is the total transmit power spectral density. The latter is integrated in a bandwidth corresponding to the transmission bandwidth of the downlink signal, as measured at the eNodeB antenna connector.

Observation 2: The impact of the EVM on the received signal to noise ratio should be agreed by RAN4 and informed to RAN1.
3 Conclusions
In this contribution, we have provided justifications for two evaluation aspects: deployment scenarios and modeling of EVM impact for further consideration. 
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