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1. Introduction
In this document, we present results for A-MPR for N-star satellite protection in NR band n41 in Japan because of the WI generated in the last plenary [1]. Details for the work justification are presented in that document. This document is a resubmission of a previous document [3] with some optimization of AMPR region thresholds in terms of frequency to avoid excess AMPR being applied.
2. Discussion
2.1. Requirements and Assumptions
· CBW = 30MHz within 2545-2475MHz or Fc = 2560MHz.
· Protection Requirements (Figure 1)
· -25dBm/MHz from 2530 – 2535MHz

· -30dBm/MHz from 2505 – 2530MHz

· Simulation Assumptions

· 20MHz 100RB DFT-s-OFDM waveform as MPR = 1dB

· Power class 3

· LO leakage/ RSB = -28dBc

· CIM3 = -60dBc

Figure 1: Requirements [1]
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2.2. A-MPR and Spec Proposal
Results should be very similar or slightly worse than NS_04 case with the low channel BW edge offset from the band edge of 10MHz from the -25dBm/MHz region and 15MHz offset from a tighter -30dBm/MHz requirement.
As with NS_04 [2], we need more A-MPR to account for actual implementation of intermodulation to TX signal with image with high efficiency biasing of PA’s. What is different than NS_04 is that the channel BW is shifted high enough so that intermodulation of LO leakage and TX signal does not fall in the emission region in question.
There are 2 regions, IMD region and Regrowth region, in the RB map space where A-MPR is required. We will simplify the IMD and Regrowth region into 1 simple region defined in section 2.2.2. We can further refine a small IMD region of higher than usual A-MPR. Simulations and measurements are shown in the appendix.
2.2.1.  IMD and CIM3 region

For no 3rd order product to fall inside -25dBm/M region and -30dBm/M region, we require RBstart*12*SCS >= BW/3 - 5MHz = 5MHz. LCRB*12*SCS<=1.44MHz. This is A-MPR for IMD region, A1. Although we simulated CIM3 = -60dBc, with implementation CIM3 can be as high as -53dBc post PA when taking second order effects into account. Therefore, we need to have region A3 to account for CIM3. Regions A1 and A3 are very small.
2.2.2. Non-AMPR region and allocated BW
We define a region where we allocate only RB’s so that the IM3 portion of the emission stays within the general requirement. To reduce the complexity, it is better to keep the [allocated BW] to be at least [allocated BW + 5MHz] away from the 2530MHz edge, which is the start of the -30dBm/MHz region. This would mean the allocated BW must be <=20MHz starting at approximately 10MHz or 9.6MHz away from the low channel edge taking into effect the guard band to just to have regular MPR and no A-MPR. This region for AMPR is [A1 + A2 + A4]. The non-IMD region are regions A2 and A4. Majority of waveforms will use A-MPR in this region and the non-AMPR region. Simulations and measurements are shown in the appendix.
2.2.3.  Proposal
From simulation plots and implementation analysis, we have the following proposal:
Proposal: Use A-MPR in table 1 and 2.

	
	



	



	




	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	



Table 1: A-MPR for NS_XX 

	Regions
	A-MPR
	Notes

	RBstart*12*SCS, MHz
	LCRB*12*SCS, MHz
	
	

	≤5.04
	≤1.44
	A1
	High IM3

	>5.04, ≤9.6
	≤1.44
	A2
	Med. IM3

	>24.48
	≤1.44
	A3
	CIM3

	
	
	
	

	≤9.6
	>21
	A2
	High Regrowth

	
	>14.4, <21
	A4
	Low Regrowth

	≤6.12
	>10, <14.4
	A4
	Low Regrowth

	
	>1.44, <10
	A2
	Med. IM3 & Regrowth


Table 2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	A1_PC3
	A1_PC1
	A2_PC3
	A2_PC2
	A3_PC3
	A3_PC2
	A4_PC3
	A4_PC1

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	[7]
	[10]
	[5.5]
	[8.5]
	[2]
	[5]
	[3]
	[6]

	
	QPSK
	[7]
	[10]
	[5.5]
	[8.5]
	[2]
	[5]
	[3]
	[6]

	
	16 QAM
	[7]
	[10]
	[5.5]
	[8.5]
	
	[5]
	[3]
	[6]

	
	64 QAM
	[7]
	[10]
	[6]
	[8.5]
	
	[5]
	[3]
	[6]

	
	256 QAM
	[7]
	[10]
	[6]
	[8.5]
	
	[5]
	
	[6]

	CP-OFDM 
	QPSK
	[7]
	[10]
	[7]
	[10]
	
	[5]
	[4]
	[7]

	
	16 QAM
	[7]
	[10]
	[7]
	[10]
	
	[5]
	[4]
	[7]

	
	64 QAM
	[7]
	[10]
	[7]
	[10]
	
	[5]
	
	[7]

	
	256 QAM
	[7]
	[10]
	[7]
	[10]
	
	
	
	[7]

	NOTE 1:   The back-off applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1

NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


3. Conclusion
Proposal 1: Use AMPR numbers as shown in Section 2.2.3.
Reference:
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Appendix:
Measurements (Regrowth region)– Allocation from Low side of 30MHz channel BW (RBstart = 0)
	DFT-s-OFDM QPSK , Back-off

	Allocation, MHz
	PC3
	PC2

	10.8
	MPR
	MPR

	14.4
	MPR
	3

	18
	1.4
	4.4

	21.6
	3
	6

	27.36
	4.9
	8

	
	
	

	CP-OFDM QPSK , Back-off

	Allocation, MHz
	PC3
	PC2

	10.8
	MPR
	MPR

	14.4
	MPR
	MPR

	18
	2.1
	5.1

	21.6
	4
	7

	28.8
	6.7
	10


Simulations

DFT-s-OFDM, QPSK
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DFT-s-OFDM, 64QAM
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DFT-s-OFDM 256QAM
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CP-OFDM QPSK
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CP-OFDM 64QAM
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CP-OFDM 256QAM
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