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1. Introduction
The work item on UL 64QAM was agreed in RAN#66 [1]. Until now, MPR for UL 64QAM has not been defined. This contribution provides MPR simulation results for single carrier with contiguous RB allocation for UL 64QAM.
2. Discussion
2.1 Simulation assumptions
The main parameters used in the simulator are shown in Table 1. 
Table 1: Simulation assumptions
	Parameter
	Value

	ACLR for UTRA1 (MPR=1dB when 100RB )
	33 dBc

	LO leakage
	-25 dBc

	IQ imbalance
	-25 dBc

	Modulator C_IM3 
	-60dBc

	Modulation
	64QAM/16QAM

	RB allocation
	Contiguous RB allocation


Furthermore, the required back-off obtained from the simulation is used to verify against the general E-UTRA spectrum emission mask (SEM) shown in Table 2 [3]. Other out of band general requirements in [3] such as ACLR and spurious emission limits for E-UTRA (-30 dBm/MHz) are also checked against the requirement back-off during the simulation. 
Table 2: General E-UTRA spectrum emission mask
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


However, the EVM limit checking against the requirement back-off is not considered in this simulation. 
2.2 Simulation results
Figure 1 shows the MPR simulation results for single carrier with contiguous RB allocation case.
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Figure 1: MPR simulation results for single carrier with contiguous RB allocation case
Figure 1 shows that MPR increases with RB allocation. The results above also indicate that the allowed maximum MPR could be limited to about 2.6 dB (shown in the 5 MHz case). Since SEM requirement is less stringent for larger channel bandwidth, for larger bandwidth case, it is observed that the MPR is relatively smaller (see the trend of curves in Figure 1). 
The difference between the required back-off for 16QAM and 64QAM for 20MHz case appears to be around 0.2-0.5 dB. Hence, we expect that MPR of 64QAM will be higher than 16QAM by the same margin. 
We also observed that the following MPR requirements suggested in contribution [2] (Table 3 below) for single carrier with contiguous RB allocation seem to align with our results. 
Table 3: MPR requirements suggested in contribution [2]

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

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

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


3. Conclusion
In this contribution we provided the UL 64QAM MPR simulation results for single carrier with contiguous RB allocation. We analysed the results and based on the results, we think the following MPR requirements for UL 64QAM are feasible.
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

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

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