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1. Introduction 

In the UE requirements [1], the MPR values for 1.4MHz and 3MHz system bandwidth have not been defined yet.  In this contribution, we propose MPR values based on simulations.  

2. Discussion 

The current MPR definitions [1] can be found in Table 1 below.  
Table 1 Maximum Power Reduction (MPR)
	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	TBD
	TBD
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	TBD
	TBD
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	TBD
	TBD
	> 8
	> 12
	> 16
	> 18
	≤ 2


We have evaluated EVM and ACLR results for a number of candidate RB allocations.  The allocated RBs were assumed to be the closest to the measurement frequency.  
The following assumptions were used:

· Realistic PA model

· 23dBm nominal Pout (22dBm for 16QAM)

· Overlap-and-add, and FIR emissions control

· Spec compliant EVM calculation

· Normal cyclic prefix

· 0dB T/P

· Simulation length 10ms

The simulation results are shown in Tables 2 and 3 below, for QPSK and 16QAM, respectively.  

We can observe that the QPSK results are more restrictive. 
	System BW (MHz)
	Allocated BW (RBs)
	EVM   (%) 
	ACLR1 (30dB)
	ACLR2 (43dB)
	WACLR1 (33dB)
	WACLR2 (36dB)

	1.4
	4
	4.7
	34.9
	60.7
	42.7
	60.7

	
	5
	4.6
	33.8
	57.7
	39.9
	60.3

	
	6
	4.5
	33.3
	52.1
	38.3
	60

	3
	4
	4.4
	34
	60
	40
	60

	
	5
	4.4
	33.2
	60.2
	39
	60

	
	6
	4.3
	32.9
	59.9
	37.6
	60

	
	8
	4.3
	33.1
	58.1
	36.6
	59.9

	5
	8
	4.4
	33.8
	59
	36.8
	59.8

	10
	12
	4.3
	35.2
	--
	35.9
	59.3

	20
	18
	4.3
	37.6
	--
	35.7
	59


Table 2  QPSK MPR Results
	System BW (MHz)
	Allocated BW (RBs)
	EVM   (%) 
	ACLR1 (30dB)
	ACLR2 (43dB)
	WACLR1 (33dB)
	WACLR2 (36dB)

	1.4
	4
	4.3
	36.4
	61.4
	43.5
	60.8

	
	5
	4.5
	35
	58
	41
	60.5

	
	6
	4.3
	34.4
	53.8
	39
	60.3

	3
	4
	4.2
	35.01
	60.6
	41.1
	60.5

	
	5
	4.1
	34.4
	60.3
	39.8
	60.4

	
	6
	4.1
	33.8
	60.1
	38.6
	60.2

	
	8
	4.4
	32
	58.8
	35.6
	59.8

	5
	8
	4.3
	34.4
	59
	37
	59.8

	10
	12
	4.3
	35.5
	--
	36.3
	50.9

	20
	18
	4.2
	37.65
	--
	36.7
	48.9


Table 3  16QAM MPR Results

We select QPSK and 16QAM MPR based on the criteria that the margin to the ACLR requirements should not be less than for any of the 5MHz, 10MHz and 20MHz cases.  The corresponding values are highlighted in blue in Tables 2 and 3.  With this, the MPR values would be as shown in Table 4 below. 

  Table 4   Maximum Power Reduction (MPR)

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	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
	≤ 6
	≤ 5
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 6
	> 5
	> 8
	> 12
	> 16
	> 18
	≤ 2


Since it was decided earlier that the QPSK and 16QAM MPR breakpoints should be identical, we can change the 16QAM brekpoints to match the QPSK breakpoints.  With this, we get the proposed MPR breakpoints for the small BW cases shown in Table 5. 
Table 5   Simplified Maximum Power Reduction (MPR)

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	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


Note that the MPR breakpoint for 1.4MHz is larger than for 3MHz.  This is due to the fact that while the effective guardband for 1.4MHz and 3MHz is almost identical (160kHz and 150kHz, respectively), the effective measurement bandwidth for 1.4MHz is less than half of the measurement bandwidth for 3MHz (1.08MHz and 2.7MHz, respectively) in the case of ACLR1. 
3. Conclusion
A proposal was given for defining the MPR values for the 1.4MHz and 3MHz cases.   The proposal is summarized as follows:

	Modulation
	BW Allocation (RBs)
	MPR (dB)

	
	1.4 MHz
	3.0 MHz
	

	QPSK
	> 5
	> 4
	≤ 1

	16 QAM
	≤ 5
	≤ 4
	≤ 1

	16 QAM
	> 5
	> 4
	≤ 2
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