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1	Introduction
This contribution discusses PC1 FWA MPR requirement.
2	Discussion
2.1	Background
Currently NR PC1 MPR is valid only for n14, reason for this is that when these agreements were done there was urgency to have requirements at least for n14 and due to limited time as a compromise all other bands were out scoped.
What this means for MPR is that PC3 MPR has been seen adequate for PC1 for 5 and 10 MHz channel bandwidths. As MPR is to meet general emission requirements such as SEM and ACLR if it works for n14 it works for all bands for 5 and 10 MHz. Actually, n14 has more stringent SEM compared to general SEM for first 5 MHz thus from SEM point of view MPR must be ok for all bands.
Table 1: n14 SEM
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement
bandwidth

	
	5
	10
	15
	

	± 0 – 0.1
	-15
	-18
	-20
	30 kHz

	± 0.1 – 1
	-13
	-13
	-13
	100 kHz

	± 1 – 6
	-13
	-13
	-13
	1 MHz

	± 6 – 10
	-25
	
	
	

	± 10 – 15
	
	-25
	
	

	± 15 – 20
	
	
	-25
	



Table 2: General SEM
	ΔfOOB 
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10, 15, 20, 25, 30, 35, 40, 45
	50, 60, 70, 80, 90, 100
	

	± 0-1
	-13
	-13
	
	1 % of channel BW

	± 0-1
	
	
	-24
	30 kHz

	± 1-5
	-10
	-10
	
1 MHz

	± 5-6
	-13
	
	

	± 6-10
	-25
	
	

	± 5-BWChannel
	
	-13
	

	± BWChannel-(BWChannel+5)
	
	-25
	



2.2	Simulations
We made MPR simulation campaign for PC1 PA against PC1 general emission requirements SEM in table 2 and ACLR in Table 3 and spurious emissions Table 4.
Table 3: NR ACLR
	
	Power class 11
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB

	NOTE 1:	Applicable for power class 1 UE operating in Band n14.



Table 4: Spurious emission requirements
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	4

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2



PA was calibrated so that it just meets SEM, ACLR and Spurious emissions. MPR was studied for 5, 10, 20, 40 and 100 MHz channel bandwidths. This selection of CH BWs was justified by looking what CHBWs are most challenging in terms of SU, table 5. From table 5 we can see that 40 MHz is most challenging for 15 kHz and 100 MHz for 30 and 60 kHz.
Table 5: SU comparison.
	SCS (kHz)
	5000
	10000
	15000
	20000
	25000
	30000
	35000
	40000
	45000
	50000
	60000
	70000
	80000
	90000
	100000

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	572.5
	552.5
	712.5
	692.5
	 
	 
	 
	 
	 

	GB size versus CH BW / %
	4.85
	3.125
	2.55
	2.2625
	2.09
	1.975
	1.635714
	1.38125
	1.583333
	1.385
	 
	 
	 
	 
	 

	30
	505
	665
	645
	805
	785
	945
	925
	905
	1065
	1045
	825
	965
	925
	885
	845

	GB size versus CH BW / %
	10.1
	6.65
	4.3
	4.025
	3.14
	3.15
	2.642857
	2.2625
	2.366667
	2.09
	1.375
	1.378571
	1.15625
	0.983333
	0.845

	60
	 
	1010
	990
	1330
	1310
	1290
	1630
	1610
	1590
	1570
	1530
	1490
	1450
	1410
	1370

	GB size versus CH BW / %
	 
	10.1
	6.6
	6.65
	5.24
	4.3
	4.657143
	4.025
	3.533333
	3.14
	2.55
	2.128571
	1.8125
	1.566667
	1.37



2.2.1	Results
Can be found from annex. Plots for MPR and gating factors are provided.
2.3	MPR
Based on the results presented in annex we propose that NR PC3 MPR is extended from being applicable to n14 only being applicable to all bands. This would be in line with LTE which has same MPR for all power classes, see table 6.
Table 6: LTE Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5


 
Proposal: NR PC3 MPR is valid also for NR PC1 operation for all NR bands
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]3	Conclusion
In this contribution we propose 
Proposal: NR PC3 MPR is valid also for NR PC1 operation for all NR bands
Annex: MPR Results
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