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1	Introduction
In this contribution we present NR UE MPR simulation results based on agreed WF [1].
[bookmark: _Toc286177644]2	Discussion
2.1	Simulation assumptions
Simulation assumtios we as stated in [1] with two exceptions, firstly that RB alignment of higher scs were as in Table 1. Reason for this is that the agreement in [1] was not optimum in terms of guadbands and would have caused unnecessary high MPR values. And secondly in-band emissions averaged across 10 subframes due to reason explained in [2].

Table 1: RB alignment of higher scs
	CHBW (MHz)
	SCS (kHz)
	NRB
	RB#0 aligns with ref (RB)
	TBC center frequency offset from channel center frequency (kHz)
	Lower guard (kHz)
	Upper guard (kHz)
	Min guard (kHz)
	Min guard (%)
	
	Total guard (kHz)
	TBC BW (kHz)
	RB0_SC0 offset (kHz)

	5
	15
	25
	0
	-7,5
	242,5
	257,5
	242,5
	4,85
	
	500
	4500
	-2250

	
	30
	11
	2
	75
	595
	445
	445
	8,9
	
	1040
	3960
	-1890

	10
	15
	52
	0
	-7,5
	312,5
	327,5
	312,5
	3,125
	
	640
	9360
	-4680

	
	30
	24
	2
	-15
	665
	695
	665
	6,65
	
	1360
	8640
	-4320

	
	60
	11
	4
	-30
	1010
	1070
	1010
	10,1
	
	2080
	7920
	-3960

	15
	15
	79
	0
	-7,5
	382,5
	397,5
	382,5
	2,55
	
	780
	14220
	-7110

	
	30
	38
	2
	75
	735
	585
	585
	3,9
	
	1320
	13680
	-6750

	
	60
	18
	4
	60
	1080
	960
	960
	6,4
	
	2040
	12960
	-6390

	20
	15
	106
	0
	-7,5
	452,5
	467,5
	452,5
	2,2625
	
	920
	19080
	-9540

	
	30
	51
	2
	-15
	805
	835
	805
	4,025
	
	1640
	18360
	-9180

	
	60
	24
	6
	150
	1510
	1210
	1210
	6,05
	
	2720
	17280
	-8460

	25
	15
	133
	0
	-7,5
	522,5
	537,5
	522,5
	2,09
	
	1060
	23940
	-11970

	
	30
	65
	2
	75
	875
	725
	725
	2,9
	
	1600
	23400
	-11610

	
	60
	31
	4
	-120
	1220
	1460
	1220
	4,88
	
	2680
	22320
	-11250

	40
	15
	216
	0
	-7,5
	552,5
	567,5
	552,5
	1,38125
	
	1120
	38880
	-19440

	
	30
	106
	2
	-15
	905
	935
	905
	2,2625
	
	1840
	38160
	-19080

	
	60
	51
	6
	-30
	1610
	1670
	1610
	4,025
	
	3280
	36720
	-18360

	50
	15
	270
	0
	-7,5
	692,5
	707,5
	692,5
	1,385
	
	1400
	48600
	-24300

	
	30
	133
	2
	-15
	1045
	1075
	1045
	2,09
	
	2120
	47880
	-23940

	
	60
	65
	6
	150
	1750
	1450
	1450
	2,9
	
	3200
	46800
	-23220

	60
	30
	162
	0
	-15
	825
	855
	825
	1,375
	
	1680
	58320
	-29160

	
	60
	79
	2
	-30
	1530
	1590
	1530
	2,55
	
	3120
	56880
	-28440

	80
	30
	217
	0
	-15
	925
	955
	925
	1,15625
	
	1880
	78120
	-39060

	
	60
	107
	2
	150
	1630
	1330
	1330
	1,6625
	
	2960
	77040
	-38340

	100
	30
	273
	0
	-15
	845
	875
	845
	0,845
	
	1720
	98280
	-49140

	
	60
	135
	2
	150
	1550
	1250
	1250
	1,25
	
	2800
	97200
	-48420



2.2	Comparison of PA calibration points
Two PA calibration points were simulated to assees the benefit of having better PA linearity that was is assumed for LTE MPR simulations.
Calibration configuration 1 (Nokia’s proposal):
· 20 MHz, 15 kHz
· 100RB at lower channel edge
· QPSK, DFT-S-OFDMA
· MPR = 0 dB
Calibration configuration 2 (LTE PA calibration):
· 20 MHz, 15 kHz
· 100RB at lower channel edge
· QPSK, DFT-S-OFDMA
· MPR = 1 dB
Left-hand side Figures are with Calibration configuration 1 and right-hand side Figures with Calibration configuration 2 (LTE PA calibration).
2.2.1	CP-OFDM: QPSK, 16-QAM and 64-QAM (15 kHz scs)
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2.2.2	CP-OFDM: QPSK (30, 60 kHz scs)
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2.2.3	DFT-S-OFDM: pi/2 PBSK, QPSK, 16-QAM and 64-QAM (15 kHz scs)
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2.2.4	DFT-S-OFDM: QPSK (30, 60 kHz scs)
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2.3	MPR for other channel bandwidth for Calibration configuration 1
In this paragraph we provide simulation results for 5 and 10 MMHz channel bandwidths using only PA calibration configuration 1. Left-hand side figures are CP-OFDM and right-hand side figures are DFT-S-OFDM.
2.3.1	5 MHz: pi/2 PBSK, QPSK, 16-QAM and 64-QAM (15 kHz scs)
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2.3.1	10 MHz: pi/2 PBSK, QPSK, 16-QAM and 64-QAM (15 kHz scs)
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2.4 	Collection of MPR results
In Table 2 we provide a Collection simulated MPR results for various signals with calibration configuration 1.

Table 2: Collection simulated MPR results for various signals with calibration configuration 1.

	BW [MHz]
	SCS [kHz]
	M. access
	Modulation
	RBstart
	L_CRB
	MPR [dB]

	5
	15
	DFT-S-OFDMA
	QPSK
	0
	25
	-0,2

	5
	15
	CP-OFDMA
	QPSK
	0
	25
	2

	5
	30
	DFT-S-OFDMA
	QPSK
	0
	10
	-0,5

	5
	30
	CP-OFDMA
	QPSK
	0
	11
	1,8

	20
	15
	DFT-S-OFDMA
	QPSK
	0
	1
	-1,4

	20
	15
	CP-OFDMA
	QPSK
	0
	1
	-1,1

	20
	15
	DFT-S-OFDMA
	pi/2-BPSK
	0
	100
	-1

	20
	15
	DFT-S-OFDMA
	QPSK
	0
	100
	-0,1

	20
	15
	DFT-S-OFDMA
	16QAM
	0
	100
	0,4

	20
	15
	DFT-S-OFDMA
	64QAM
	0
	100
	0,6

	20
	15
	CP-OFDMA
	QPSK
	0
	106
	2,2

	20
	15
	CP-OFDMA
	16QAM
	0
	106
	2,2

	20
	15
	CP-OFDMA
	64QAM
	0
	106
	2,1

	20
	15
	DFT-S-OFDMA
	QPSK
	0
	18
	-0,6

	20
	15
	CP-OFDMA
	QPSK
	0
	18
	1,4

	20
	15
	DFT-S-OFDMA
	pi/2-BPSK
	18
	18
	-2,2

	20
	15
	DFT-S-OFDMA
	QPSK
	18
	18
	-1,9

	20
	15
	DFT-S-OFDMA
	16QAM
	18
	18
	-0,7

	20
	15
	DFT-S-OFDMA
	64QAM
	18
	18
	0,3

	20
	15
	CP-OFDMA
	QPSK
	18
	18
	-0,2

	20
	15
	CP-OFDMA
	16QAM
	18
	18
	0,8

	20
	15
	CP-OFDMA
	64QAM
	18
	18
	2

	20
	30
	DFT-S-OFDMA
	QPSK
	0
	50
	-0,1

	20
	30
	CP-OFDMA
	QPSK
	0
	51
	2,1

	20
	60
	DFT-S-OFDMA
	QPSK
	0
	1
	-2,2

	20
	60
	CP-OFDMA
	QPSK
	0
	1
	-1,1

	20
	60
	DFT-S-OFDMA
	QPSK
	0
	4
	-1,2

	20
	60
	CP-OFDMA
	QPSK
	0
	4
	0

	20
	60
	DFT-S-OFDMA
	QPSK
	4
	4
	-2,1

	20
	60
	CP-OFDMA
	QPSK
	4
	4
	-0,5

	20
	60
	DFT-S-OFDMA
	pi/2-BPSK
	0
	24
	-1,2

	20
	60
	DFT-S-OFDMA
	QPSK
	0
	24
	-0,1

	20
	60
	DFT-S-OFDMA
	64QAM
	0
	24
	0,6

	20
	60
	CP-OFDMA
	QPSK
	0
	24
	2

	20
	60
	CP-OFDMA
	64QAM
	0
	24
	2,1

	100
	30
	DFT-S-OFDMA
	QPSK
	0
	270
	0

	100
	30
	DFT-S-OFDMA
	QPSK
	0
	20
	-0,4

	100
	30
	CP-OFDMA
	QPSK
	0
	273
	2,3

	100
	30
	CP-OFDMA
	QPSK
	0
	20
	1,6

	100
	60
	DFT-S-OFDMA
	QPSK
	0
	135
	0,1

	100
	60
	DFT-S-OFDMA
	QPSK
	0
	10
	-0,7

	100
	60
	CP-OFDMA
	QPSK
	0
	135
	2,3

	100
	60
	CP-OFDMA
	QPSK
	0
	10
	1,2



3	Conclusion
In this contribution we present our NR range 1 MPR simulation results. In paragraph 2.2 we compare the two PA calibration configuration listed in [1]. In paragraphs 2.3 and 2.4 MPR results are provided only for PA calibration configuration 1.

As can be seen when comparing the MPR results presented in paragraph 2.2 PA calibration configuration 1 provides quite consistently 1 dB lower MPR results than PA calibration configuration 2. With PA calibration configuration 1 there are plenty of QPSK signals that do not require MPR where as with PA calibration configuration 2 some MPR is always needed. PA calibration configuration 1 benefits also DFT-s-OFDM operation with lower MPR.

We think that it is very desireable from system prespective to have CP-OFDM signals that can be specified without allowed MPR thus we propose to use PA calibration configuration 1 as a basis for NR range1 UE MPR.

Proposal: PA Calibration configuration for NR range1 UE MPR:
· 20 MHz, 15 kHz
· 100RB at lower channel edge
· QPSK, DFT-S-OFDMA
· MPR = 0 dB
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5	Annex
For interested readers we provide in this annex all the simulation results we produced for the NR AH3.
5.1	Results for 20 MHz Carrier with both calibration configurations
Calibration configuration 1


Calibration configuration 2


5.2	Results for 15 MHz Carrier with calibration configuration 1



5.3	Results for 10 MHz Carrier with calibration configuration 1


5.4	Results for 5 MHz Carrier with calibration configuration 1
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Calibration configuration (Nokia’s proposal):

· 20 MHz, 15 kHz

· 100RB at lower channel edge

· QPSK, DFT-S-OFDMA

· MPR = 0 dB



In-band emissions averaged across 10 subframes



20 MHz, 15/30/60 kHz — effect of SCS
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20MHz, 30 kHz
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20MHz, 60 kHz
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20MHz, 15 kHz
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20MHz, 30 kHz
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20MHz, 60 kHz
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Calibration configuration:

· 20 MHz, 15 kHz

· 100RB at lower channel edge

· QPSK, DFT-S-OFDMA

· MPR = 1 dB



In-band emissions averaged across 10 subframes

20 MHz, 15 kHz
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20 MHz, 30 kHz
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20 MHz, 60 kHz
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20 MHz, 15 kHz
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20 MHz, 30 kHz
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20 MHz, 60 kHz
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