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1 Introduction

Way forwards on EVM requirement and MPR simulation assumptions for UL 256QAM were agreed at RAN4 #80 meeting [1][2]. Based on the assumptions and work plan in the way forwards, we proposed the MPR/A-MPR simulation results on single carrier for contiguous RB allocation of UL 256QAM in last meeting and the WF [3] was approved to agree the AMPR requirement for single carrier. The MPR requirement is remained as FFS. In this contribution, we provide further evaluation on MPR contiguous allocation in single carrier based on new simulation results.
2 MPR evaluation
2.1 Discussion
PA operating point is set so that the most demanding requirement of UTRA_ACLR1 = 33 dBc, UTRA_ACLR2=36dBc, E-UTRA_ACLR=30dBc are met @ Pout = 22 dBm for 100RB QPSK signal. 
To evaluate UL 256QAM MPR, firstly we check ACLR vs MPR show that ACLR has little impact on MPR for 256QAM comparing to the impaction for 64QAM. Then we adopt different kinds of PA models and using PUSCH source data to evaluate the impact of EVM on MPR requirement for UL 256QAM.

Based on the simulation assumptions agreed in [2], the EVM caused by PA non-linearity should be less than 1.85% and the total EVM is assumed as 3.5%. 
	Tx EVM contributor 
	EVM 
	SNR(dB) 

	PA 
	1.85% 
	34.7 

	Transmitter 
	1.19% 
	38.5 

	Phase noise 
	1.78% 
	35 

	IQ imbalance 
	2.06% 
	33.7 

	Total 
	3.5% 
	29.1 


The curves for EVM vs power backoff are shown in the Figure 1 for the all cases of Transmission bandwidths (NRB).
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Figure 1 MPR for UL 256QAM in SC with contiguous RB allocations 
In this figure, regarding the EVM performance, same trend of results can be observed with different bandwidth and scheduled RB number. It can be observed that different PA models have different performance on MPR due to the limit of 1.85% EVM requirement for PA. Considering the worst case, when back off is 5dB, the EVM value caused by all PAs in our simulation is lower than 1.85%. 

Proposal 1: It is proposed to define 5dB MPR for 256 QAM of single carrier for the whole RB allocations.
The proposed MPR for UL 256QAM of single carrier is listed in Table 1.
Table 1 Proposed MPR for UL 256QAM of single carrier
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1 
	≤ 5


3 Conclusion

This contribution provides evaluation on UL 256QAM MPR requirement for contiguous RB allocation cases of single carrier.
Based on the simulation results, we have the proposal for contiguous allocation in SC as
Proposal 1: It is proposed to define 5 dB MPR for the whole contiguous RB allocations for UL 256 QAM in single carrier.
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