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1. Introduction
In this document, we discuss some AMPR reduction as well as AMPR threshold modification for NS_43.
2. Discussion
2.1. A-MPR threshold modification
It is desired to modify the A-MPR threshold to be an equivalent allocation threshold for both DFT-s-OFDM and CP-OFDM waveforms. Currently, the allocation sizes are different for which A-MPR applies. For CP-OFDM, the allocation threshold starts at 41RB’s, but because of the (2,3,5) prime factor rule, the allocations threshold for DT-s-OFDM is larger and starts at 45RB’s. If we modify the inequality sign, then the thresholds for A-MPR are equivalent.
DFT-s-OFDM

If AMPR threshold > 7.2MHz, then LCRB = 45 (Currently, A-MPR applies)
If AMPR threshold ≥ 7.2MHz, then LCRB = 40 (Currently, MPR applies, Propose A-MPR threshold)
CP-OFDM

If AMPR threshold > 7.2MHz, then LCRB = 41 (Currently, A-MPR applies)
If AMPR threshold ≥ 7.2MHz, then LCRB = 40 (Currently, MPR applies, Propose A-MPR threshold)
From the previous contributions, the emission level from simulations are almost equivalent, but measurements show that MPR is insufficient for DFT-s-OFDM waveforms for LCRB allocation = 7.2MHz. To account for implementation effects, we would like A-MPR to apply for LCRB ≥ 40 for both CP-OFDM and DFT-s-OFDM waveforms. Currently, the specification shows the MPR allocation threshold is aligned for both waveforms. This is causing marginal performance in measurements as shown below. CP-OFDM shows negligible difference, but DFT-s-OFDM shows 3dB more margin due to MPR allocation size reduction from 40RBs to 36RBs. CP-OFDM MPR allocation size only reduces by 1RB.
	Waveform
	Worst Case MPR waveform Emission Level 860-890MHz (dBm/MHz)

	
	MPR Threshold (≤7.2MHz) AMPR Threshold (FAIL)
	MPR Threshold (<7.2MHz) AMPR Threshold (PASS)

	DFT-s-OFDM
	-38.1
	-41.4

	CP-OFDM
	-42.3
	-42.4


Proposal 1: Modify inequality sign for 15MHz A-MPR from >7.2MHz to ≥7.2MHz to keep A-MPR LCRB threshold allocation aligned between DFT-s-OFDM and CP-OFDM waveforms.
2.2. A-MPR reduction

Aligning the A-MPR threshold creates more A-MPR than necessary, so the A-MPR could be reduced up to an allocation size where IM5 appears to be an issue. Therefore, it seems that the A-MPR threshold for large AMPR can be increased from 7.2MHz to 9.0MHz. For allocations between 7.2MHz and 9.0MHz, we introduce another much-reduced A-MPR value. The AMPR reduction was verified from measurements shown in section 4. Only 3dB back-off is required for 7.2MHz ≤ LCRB < 9.0MHz. 
Proposal 2: Reduce 15MHz A-MPR for 7.2MHz ≤ LCRB < 9.0MHz from 9dB to a maximum of 3dB.

The final change to account for proposal 1 and proposal 2 is shown in Table 1.

Table 1: A-MPR regions for NS_43

	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	5 MHz
	902.5 ≤ FC < 912.5
	
	> 15 
	A1
	
	
	

	10 MHz
	FC = 910
	
	> 40
	A2
	
	> 5.4 MHz/12/SCS
	A4

	
	
	
	> 45 
	A3
	
	> 7.2 MHz/12/SCS
	A5

	15 MHz
	FC = 907.5
	< 1.8 MHz /12/SCS
> 12.24 MHz/12/SCS
	> 0
	A6
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	≥ 9.0 MHz/12/SCS
	A6

	
	
	
	
	
	
	≥ 7.2, < 9.0 MHz/12/SCS
	3

	NOTE 1:
The A-MPR values are specified in Table 6.2.3.6-2.

NOTE 2:
15 kHz SCS unless otherwise stated




3. Conclusion

Proposal 1: Modify inequality sign for 15MHz A-MPR to keep A-MPR LCRB threshold allocation aligned between DFT-s-OFDM and CP-OFDM waveforms.

Proposal 2: Reduce 15MHz A-MPR for 7.2MHz ≤ LCRB < 9.0MHz from 9dB to a maximum of 3dB.

Reference:
[1] RP-190689, New 
[2] R4-1906732, 
[3] 36.101-1 TS, Ver 15.5,  2018-12
[4] 38.101-1 TS, Ver 15.6, 2019-03
4. Measurement for A-MPR reduction

Emission Levels for AMPR= 1, 3, 5dB for DFT-s-OFDM and 3,5,7dB for CP-OFDM at LCRB = 40, 45, 48. With the red curve (left plots) and the green curve (right plots), 3dB back-off is sufficient.
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DFT_40RB10_MPR1| SEM = -40.51 dBm/1MHz

DFT_40RB10_MPR3| SEM = -43.11 dBm/1MHz

DFT_40RB10_MPR5| SEM = -46.38 dBm/1MHz
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CP_40RB10_MPR3| SEM = -42.99 dBm/1MHz

CP_40RB10_MPR5| SEM = -45.98 dBm/1MHz

CP_40RB10_MPR7| SEM = -49.57 dBm/1MHz
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DFT_45RB10_MPR1| SEM = -39.55 dBm/1MHz

DFT_45RB10_MPR3| SEM = -42.15 dBm/1MHz

DFT_45RB10_MPR5| SEM = -45.56 dBm/1MHz
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CP_45RB10_MPR3| SEM = -41.51 dBm/1MHz

CP_45RB10_MPR5| SEM = -44.48 dBm/1MHz

CP_45RB10_MPR7| SEM = -47.90 dBm/1MHz


[image: image5.emf]MHz

880 885 890 895 900 905 910

d

B

m

/

B

W

-60

-55

-50

-45

-40

-35

-30

-25

DFT_48RB10_MPR1| SEM = -40.39 dBm/1MHz

DFT_48RB10_MPR3| SEM = -42.93 dBm/1MHz

DFT_48RB10_MPR5| SEM = -46.34 dBm/1MHz
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CP_48RB10_MPR3| SEM = -41.05 dBm/1MHz

CP_48RB10_MPR5| SEM = -44.19 dBm/1MHz

CP_48RB10_MPR7| SEM = -47.74 dBm/1MHz
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