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1. Introduction
In this document, we present preliminary results for A-MPR for in NR band n30 because of the WI generated in the last plenary [1]. Details for the work justification are presented in that document.
2. Discussion
2.1. Requirements and Assumptions
· CBW = 5MHz, 10MHz wholly contained within NR band 30, 2305MHz – 2315MHz.
· Protection Requirements (SEM and Additional Spurious Emissions; See Table 1 and Table 2). We are assuming similar requirements to NS_21 in [2] except we remove 1.4MHz and 3MHz channel BW’s.
Table 1: SEM requirements

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	Measurement bandwidth

	( 0-1
	-15 
	-18 
	30 kHz 

	( 1-5
	-13
	-13
	1 MHz

	( 5-10
	-25
	-13
	1 MHz

	( 10-15
	
	-25
	1 MHz


Table 2: Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10 MHz
	

	2200 ≤ f < 2288
	-40
	1 MHz

	2288 ≤ f < 2292
	-37
	1 MHz

	2292 ≤ f < 2296
	-31
	1 MHz

	2296 ≤ f < 2300
	-25
	1 MHz

	2320 ≤ f < 2324
	-25
	1 MHz

	2324 ≤ f < 2328
	-31
	1 MHz

	2328 ≤ f < 2332
	-37
	1 MHz

	2332 ≤ f ≤ 2395
	-40
	MHz


· Simulation/Implementation Assumptions

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

· Power class 3

· LO leakage/ RSB = -28dBc

· CIM3 = -60dBc
· Composite CIM3/CIM5 at 5th order frequency = -57dBc

· Not included in simulation
2.2. A-MPR and Spec Proposal
The results should be compatible with LTE back-off for NS_21; however, there for 2 glaring issues, which are higher spectral utilization and different waveforms that include CP-OFDM.

As with NS_21, there exists 3 regions where AMPR is required. For low LCRB cases, we have the IMD3 region and CIM3 region. These 2 regions can also accompany the effects of composite CIM3 folding into CIM5. This was ignored in LTE but needs to be incorporated here due to lower guard band or higher spectral utilization. The 3rd region is due to regrowth and this region is usually dominated by the -25dBm/MHz emission limit that is less than a channel BW away from the Foob edge frequency. In this document, we have not subdivided the regrowth region, but this subdivision of the regrowth region could be accommodated at the expense of complexity if required.
Simulations are shown in the appendix.
2.2.1.  IMD and CIM3 region
For region A1 and A3, there are 2 impairments. The IMD3 region will include RSB folding into the -31dBm/MHz region. In LTE the RSB folding product was wholly contained within the -25dBm/MHz region, except in NR, due to higher spectral utilization, some of the product now falls in the -31dBm/MHz region, so the 3GPP relaxation from -25dBc to -28dBc is partially offset by the tighter emission limit (regions A1b, A3b); However, what is more of a concern for NR is that the lower guard band exposes the composite CIM3 folding into a CIM5 product that is now wholly contained in the -40dBm/MHz region, whereas in LTE, only 50% of this product fell into the -40dBm/M region and the -37dBm/MHz region. See Figure 1. So, for few RB’s at either end of the channel BW, we require 7dB back-off as opposed to the 4dB back-off given in LTE. (regions A1a, A3a).
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Figure 1: Distortion products gets shifted into lower emission level regions due to lower guard band

2.2.2. Non-AMPR region and allocated BW
Any 5MHz channel BW requires no A-MPR, which is the same as LTE. So, it follows that any 5MHz allocation within the 10MHz channel BW will get no AMPR.
For 10MHz, the simulations clearly show regions of no AMPR. The grey region shows the RB map space where no AMPR is required. 
2.2.3.  Proposal
From simulation plots and implementation analysis, we have the following proposal:
Proposal: Use A-MPR for 10MHz Cannel BW only as shown in table 1.
Table 1: A-MPR Values for 10MHz Channel BW
	Modulation/Waveform
	Region A1a

RBstart ≤ 1.44MHz/12/SCS

LCRB ≤ [0.54] MHz/12/SCS


	Region A1b

RBstart ≤ 1.44MHz/12/SCS

LCRB > [0.54] MHz/12/SCS

LCRB ≤ 2.16MHz/12/SCS


	Region A2

LCRB > 5.4MHz/12/SCS


	Region A3b

RBend ≥ 7.74MHz/12/SCS

LCRB > [0.54] MHz/12/SCS

LCRB ≤ 2.16MHz/12/SCS


	Region A3a

RBend ≥ 7.74MHz/12/SCS

LCRB ≤ [0.54] MHz/12/SCS



	
	Outer/Inner
	Outer
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	[7]
	[4]
	[4.5]
	[4]
	[7]

	
	QPSK
	[7]
	[4]
	[5]
	[4]
	[7]

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

	
	64 QAM
	[7]
	[4]
	[5]
	[4]
	[7]

	
	256 QAM
	[7]
	
	[5]
	
	[7]

	CP-OFDM 
	QPSK
	[7]
	[4]
	[6]
	[4]
	[7]

	
	16 QAM
	[7]
	[4]
	[6]
	[4]
	[7]

	
	64 QAM
	[7]
	[4]
	[6]
	[4]
	[7]

	
	256 QAM
	
	
	
	
	

	NOTE 1:   The backoff 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: Use A-MPR for 10MHz Cannel BW only as shown in table 1.

Reference:
[1] RP-190166, “New WID on introduction of n30“,Ericsson, AT&T, 3GPP TSG RAN Meeting#93, Shenzhen, China, 18-21 Mar., 2019: 
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Appendix:
Simulations

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