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1. Introduction
In the RAN#66 meeting, the WI for UL 64QAM was approved [1]. The objectives are the followings:

· Specify UE RF requirements for uplink 64QAM for single carrier with and without UL MIMO and for carrier aggregation without UL MIMO e.g.

· MPR requirements for uplink 64QAM.

· A-MPR requirements for uplink 64QAM, if needed.

· For single carrier A-MPR, evaluate whether the existing single carrier A-MPR requirements can be re-used for 64QAM.

· For intra-band contiguous CA, RAN4 should focus the work on existing CA band combinations. As long as one CA combination is completed, the WI can be closed and work on the remaining CA combination can continue.
· EVM requirement for uplink 64QAM.
In this contribution, we propose a possible way on how to determine UE Tx EVM requirement for UL 64QAM.
2. Discussion
Before we discuss EVM requirement on UL 64QAM, we’d like to summarize the current requirements for UE Tx EVM for QPSK and 16QAM in the table below.

Table 1: Minimum requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	QPSK or BPSK
	%
	17.5
	17.5

	16QAM 
	%
	12.5
	12.5



In 64QAM case, since higher SNR is required to demodulate the wanted signal, it would be required to define a new UE Tx EVM. Our understanding is that when we consider UE Tx EVM requirement, BS Rx EVM should also be taken into account to obtain total EVM which will impact the system performance. Hence the required total EVM to have a gain of 64QAM feature compared to 16QAM and achievable each value for both UE and BS sides should be identified. So far, BS Rx EVM has not been specified in the specification due to the difficulty of testing. Thus, the information of BS side will be beneficial for the discussion of UE Tx EVM.

From operator’s point of view, a stringent UE requirement is surely desirable to have more effectiveness of 64QAM. In this case, however, the UE may suffer from some disadvantages on more power back-off and relaxation of clipping with decreasing the coverage and power efficiency in order to achieve better Tx EVM. This may cause significant losses of the effectiveness of 64QAM feature in real network and those disadvantages should quantitatively be investigated before we determine the specification.
Based on the above considerations, we propose the following steps in order to specify appropriate UE Tx EVM for meaningful 64QAM feature.
1. Identify the required total EVM to have a gain of 64QAM system compared to 16QAM.
2. Evaluate achievable each EVM for both UE and BS sides taking several aspects (e.g. coverage, power efficiency, cost etc…) into account in a quantitative way.
3. Based on the outcome of above discussions, the final UE Tx EVM will be specified.
3. Conclusion
In this contribution, we proposed a possible way on how to determine UE Tx EVM as following steps.
1. Identify the required total EVM to have a gain of 64QAM system compared to 16QAM.

2. Evaluate achievable each EVM for both UE and BS sides taking several aspects (e.g. coverage, power efficiency, cost etc…) into account in a quantitative way.

3. Based on the outcome of above discussions, the final UE Tx EVM will be specified.
As a first step, we also propose to evaluate impacts of total EVM for the system performance and identify the required total EVM to have a gain of 64QAM in RAN4#74bis.
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