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1 Introduction
In RAN4#82, the BS demodulation requirements for UL capacity enhancement WI [1] was discussed, and the WF [2] was agreed. In RAN4#82bis, companies further discussed the open issues and provided initial simulation results, and the WF [3] was agreed. The agreement for 256QAM in [3] is copied below.

	· UL 256QAM

· MCS: MCS26

· UE TX EVM: 0

· FFS if additional margin or test tolerance is needed to account for residual EVM in the test.


It is agreed to use zero EVM in ideal simulations, and the only open issue is if additional margin or test tolerance is needed to account for residual EVM in the test. 

In this paper, we will provide our views on the open issue, and also our simulation results based on [3]. 
2 Discussion 
The only open issue for 256QAM performance test is if additional margin or test tolerance is needed to account for residual EVM in the test. The concern is that 256QAM is more sensitive with TX EVM than the legacy modulation schemes. If in the test the TX EVM achieved by the test equipment is non-negligible, and the performance is specified with the assumption of zero EVM, it will put some unreasonable challenge for BS to pass the tests. 

For this issue, we have contacted two test equipment vendors, and the feedback is that the achievable TX EVM for the BS test can be much smaller than the current 3.5% requirement defined for UE. RAN4 has agreed to use MCS26 for the test, and from our simulation results, the performance loss with MCS26 and the claimed EVM level would be rather small. Based on this observation, we think there is no need for additional margin or test tolerance is needed to account for residual EVM in the test.

Proposal 1: No need for additional margin or test tolerance is needed to account for residual EVM in the test.

Our simulation results based on the assumptions in [3] are summarized in Table 1 (ideal) and Table 2 (impairment).
Table 1: Simulation results for UL 256QAM (ideal)
	
	2RX
	4RX
	8RX

	20MHz
	21.6
	17.9
	14.4

	15MHz
	20.9
	17.3
	13.8

	10MHz
	20.5
	17.4
	14.1

	5MHz
	21.2
	18.2
	14.9

	3MHz
	20.3
	17.0
	13.9

	1.4MHz
	19.7
	16.5
	13.4


Table 2: Simulation results for UL 256QAM (impairment)
	
	2RX
	4RX
	8RX

	20MHz
	23.6
	19.9
	16.4

	15MHz
	22.9
	19.3
	15.8

	10MHz
	22.5
	19.4
	16.1

	5MHz
	23.2
	20.2
	16.9

	3MHz
	22.3
	19
	15.9

	1.4MHz
	21.7
	18.5
	15.4


Proposal 2: Take simulation results in Table 1 and Table 2 into account in the UL 256QAM performance requirements.

3 Conclusions 

In this paper, we provided our views on the open issue in UL 256QAM performance tests, and provide our simulation results. 

Specifically, we have the following observations and proposals.

Proposal 1: No need for additional margin or test tolerance is needed to account for residual EVM in the test.
Proposal 2: Take simulation results in Table 1 and Table 2 into account in the UL 256QAM performance requirements.
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