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1. Introduction
In this document, we present AMPR for n28 for 30MHz channel BW for QPSK, 16QAM, and 64QAM. This is an addition to previous work with only QPSK simulations and measurements [4].
2. Discussion
2.1. Requirements
Work item [1] was approved to analyse 30MHz AMPR for band n28. The emission requirement will be the DTV band 692-698MHz with an emission level of -26.2dBm/6MHz. It was mentioned that only NS_18 is analysed [2]. 
2.2. Simulations
Simulation plots are shown in section 4 with the following simulation assumptions. It is expected that the back-off to be dominated by the emission level in DTV band for RB allocations close to channel edge. The back-off will be dominated by EVM for RB allocations that are sufficiently away from the emission region and the channel edge. The total back-off is max (AMPR, MPR). Simulation plots in section 4 show this effect.
Calibration = 1dB MPR: DFT-s-OFDM QPSK 20MHz, 100RB

LO leakage = -28dBc; Image = -28dBc; CIM3 = -60dBc; CIM5 = -70dBc.
Filter Assumption: Dual Filter is assumed. 

Carrier placed at 733MHz does not need any AMPR because of adequate rejection. With no filter rejection, the maximum back-off required is 4dB, but with the dual filter, no AMPR is required for 30MHz carrier placed at 733MHz since the relative attenuation at 698MHz edge is 27dB
Carrier placed at 718MHz will require AMPR. Low pass band edge of dual filter is at 703MHz. The relative attenuation at 698MHz is 2dB [3]. The summary of the filter characteristic is shown in the following table.
Table 1: Filter Assumptions
	Filter
	Emission Freq. Limit, MHz 
	Dual Filter Selectivity at Emission Freq. Limit, dB
	Signalling

	
	
	
	

	B28A
	698
	2
	NS_18

	B28B
	710
	12
	NS_17

	B28B
	698
	27
	NS_18


With the filter assumptions, simulations are shown in section 4. Measurements were also completed to verify simulations. 
3rd order distortion products that occur from LO leakage and Image fall in region A3. AMPR is 3dB in this region. CIM3 is not an issue because the measurement BW of the emission region is 6MHz with the given emission limit.

The IM3 ACLR allocation limit is defined by region A2. The largest back off is in this region for allocations > 6.3MHz. For the wide band IM5 emission region A1, a modest back off is applied for decreasing allocations as the RB start region is moved further away from the edge. About 3dB/4.5dB for DFT-s-OFDM/CP-OFDM waveforms in region A1.
2.3. AMPR
Table 2: A-MPR regions for NS_18
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR
	Meas.A-MPR DFT/CP

	
	
	RBstart*12*SCS

MHz
	LCRB*12*SCS

MHz
	
	

	30
	718
	>11.7
	≥max (0, 12*SCS*RBend – 1.8)
	A1
	

	
	
	≤11.7
	≥6.3
	A2
	7/8.5

	
	
	≤7.92
	<6.3
	A3
	analysis


Table 3: A-MPR for NS_18
	Modulation/Waveform
	A1
	A2
	A3

	
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	[3]
	[8]
	[3]

	
	QPSK
	[3]
	[8]
	[3]

	
	16 QAM
	[3]
	[8]
	[3]

	
	64 QAM
	[3]
	[8]
	[4.5]

	
	256 QAM
	
	[8]
	[5.5]

	CP-OFDM 
	QPSK
	[4.5]
	[9.5]
	[4.5]

	
	16 QAM
	[4.5]
	[9.5]
	[4.5]

	
	64 QAM
	[4.5]
	[9.5]
	[5.5]

	
	256QAM
	
	[9.5]
	[7.5]


Proposal 1: Define 30MHz n28 AMPR as shown in Table 2 and 3.
3. Conclusion

Proposal 1: Define 30MHz n28 AMPR as shown in Table 2 and 3.
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4. Simulations

4.1.  QPSK
4.1.1.  DFT-s-OFDM QPSK
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4.1.2.  CP-OFDM QPSK
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4.2.  16QAM

4.2.1.  DFT-s-OFDM 16QAM
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4.3.  64QAM
4.3.1.  DFT-s-OFDM 64QAM
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