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1 Introduction
New work item on E-UTRA small cell enhancements was agreed in last RAN plenary [1]. RAN4 work on 256QAM is part of this WI. This contribution provides some consideration on BS requirements for 256QAM based on the results in SI.
2 Discussion

There were extensive discussions on the achievable EVM value during SI stage. To define the appropriate EVM requirement for BS supporting 256QAM, principles below should be considered:

1) The proposed EVM requirement should guarantee the system performance;
2) The proposed EVM requirement should consider the implementation capability.
System performance vs EVM values were evaluated by RAN1. Based on the simulation results, it is concluded that the potential gains of 256 QAM are dependent on Tx EVM being around 4% or less, and are more sensitive to practical Rx impairments [2].
Regarding the implementation capability, as discussed in [3], BS TX EVM is mainly caused by three contributing factors: 
· Phase noise in local oscillator (LO)
· Clipping noise caused by CFR (Crest factor reduction) algorithm
· PA non-linearity
Based on the analysis and test data in [3], it was concluded that “for low power BS, better EVM, i.e. less than 3%, can be achieved with acceptable amount of power backoff and proper use of PAPR threshold.”

Finally, the outcome of discussion in RAN4 was reflected in the reply LS to RAN1 and the consensus in RAN4 on TX EVM is excerpted as below [5]:
· For Tx EVM,

· Transmitter EVM for 256QAM can be modelled as an AWGN component. 

· Based on RAN4 discussion, low power BS such as 20dBm and 24dBm may achieve a better EVM such as 3~4% with power back-off and/or relaxed clipping at the cost of decreased coverage, increased price and size. But RAN4 has not yet evaluated guaranteed minimum performance of Tx EVM.

Considering the study results from both RAN4 and RAN1, it is reasonable to define the BS EVM requirement in the range of [3-4]%.  
Proposal 1:  It is proposed to define the BS EVM requirement for 256QAM as [3-4]%. 
Then, the change needed to define 256QAM EVM requirement in TS 36.104 would look like the following:

6.5.2
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex E. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.  

For all bandwidths, the EVM measurement shall be performed for each E-UTRA carrier over all allocated resource blocks and downlink subframes within 10ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be better than the limits in table 6.5.2-1:

 Table 6.5.2-1 EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	[3~4]%
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