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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.
For UL 256QAM, there are two open issues. One is whether UE TX EVM should be modelled in the ideal simulation, and the other is whether to use MCS 26 or 27 for the test. 

In this paper, we will provide our simulation results based on [2]. Based on the results, we will also share our views on the test case setup. 
2 Discussion 
The simulation assumptions used in this paper are listed in Table 1. They are as same as the agreement in [2]. 
Table 1: Simulation assumption for UL 256QAM
	Parameters
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Tx number
	1

	Rx number
	2, 4, 8

	CP type
	Normal

	Propagation conditions and antenna correlation
	EPA 5Hz Low

	PRB allocation
	Full PRB

	MCS
	MCS26 or MCS 27

	System bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	UE TX EVM
	0 or 3.5%, to be down selected next meeting, companies are encouraged to provide simulation or analysis

	Channel estimation
	Realistic

	Performance metric
	SNR at 70% Maximum throughput


We first look at the UE TX EVM issue. Figure 1 show the performance with and without TX EVM, for 2RX and 10MHz. Legacy MCS 26 (64QAM, 5/6) is also shown for comparison. From the figure, we can find that 256QAM is more sensitive to TX EVM than 64QAM, and the loss is ~1.5dB for MCS26 and ~2.5dB for MCS27, while there is no almost no loss for 64QAM. Based on this observation, it is reasonable to have TX EVM modelled in the ideal simulation, but we also share the points made by some companies during the offline discussion in RAN4#82, that the UL test is about pure BS demodulation performance, and TX EVM has not been modelled in legacy test cases.

In order to progress the work, we can accept to not model TX EVM in the ideal simulation. However, one related question is what is the level of TX EVM that can be achieved during the test. If the test equipment can transmit without any TX EVM, there is no need to consider it, but if there is residual TX EVM from test equipment, it may need to be accounted for by the implementation margin or test tolerance. 
Proposal 1: TX EVM is not modelled in the ideal simulation for UL 256QAM.

Proposal 2: RAN4 to discuss the level of TX EVM that can be achieved during the test, and whether it needs to be considered in implementation margin or test tolerance. 
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Figure 1: Performances with and without TX EVM 
Next we look at the selection of MCS26 or MCS27. Still from Figure 1, it can be seen that for the SNR level corresponding to 70% maximum throughput, performance of MCS26 is better than MCS27. We have same observation for other system BW and other RX numbers. That means in the SNR ranges concerned for the UL 256QAM test, BS is more likely to schedule MCS26 instead of MCS27. Also the impact of TX EVM is smaller on MCS26, which means it is more robust to any possible TX EVM during the test. Therefore, our preference is to use MCS26 for the test.

Proposal 3: Use MCS26 for the UL 256QAM tests.

Table 2 lists the SNR levels corresponding to the 70% throughputs for different system bandwidths and different RX numbers. 
Table 2: Simulation results for UL 256QAM

	
	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
	14.4


Proposal 4: Take simulation results in Table 2 into account in the UL 256QAM performance requirements.

3 Conclusions 

In this paper, we provided our views on the open issues in UL 256QAM performance tests. For the modelling of TX EVM, we think it can be skipped in the ideal simulation, but RAN4 should further discuss if and how it can be considered in the test. For the MCs selection, we prefer to use MCS26. 

Specifically, we have the following observations and proposals.

Proposal 1: TX EVM is not modelled in the ideal simulation for UL 256QAM.

Proposal 2: RAN4 to discuss the level of TX EVM that can be achieved during the test, and whether it needs to be considered in implementation margin or test tolerance.
Proposal 3: Use MCS26 for the UL 256QAM tests.
Proposal 4: Take simulation results in Table 2 into account in the UL 256QAM performance requirements.
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