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1. Introduction

Since the deployment scenarios where uplink 64QAM is useful are likely to be quite limited we propose that uplink 64QAM would be an optional UE capability.  Also proposed is that early eNodeB deployments support the receiver EVM necessary for eventual 64QAM LTE UE deployments.
2. EVM targets for UE transmitter and eNodeB receiver for 64QAM
To operate with 64QAM R=3/4 a 16 dB operating SNR is required.  Assuming that the link performance loss due to EVM is less than 1dB then the maximum allowable composite EVM should be better than 21.3dB.  Table 1 shows how the composite EVM can be shared between the eNodeB receiver and the UE transmitter.  Note we allocate a more stringent EVM requirement for the eNodeB receiver to help reduce UE cost.

Table 1 – EVM Requirements for Uplink 64QAM

	
	EVM
	EVM%

	BS RX
	26.0 dB
	5.01

	UE TX
	23.1 dB
	7.01

	Composite
	21.3 dB
	8.61

	
	
	

	SNR 64QAM R=3/4
	16.0 dB

	

	eff. SNR after EVM
	14.9 dB
	


3. Conclusions

Given that 64QAM modulation may only be useful for certain limited deployment scenarios but the impact on UE cost can be quite substantial we propose that UE EVM requirements for 64QAM be optional. Further since EVM requirements need to be partitioned between the UE transmitter and eNodeB receiver, we propose an uneven split e.g. a UE Tx EVM of 7% and eNodeB Rx EVM of 5%. These numbers ensure that the link performance loss at the maximum supportable uplink MCS (64QAM rate ¾) is down around 1dB and help reduce UE cost.
Note that the maximum MCS and the required SNR as shown in Table 1 are only for guidance and it is understood that detailed link simulations will be required eventually to refine the target MCS and related EVM requirements. 




























































































































































































































































� The 16dB value is for a typical eNodeB receiver to achieve 10% FER in AWGN.





