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1		Introduction
[bookmark: _Hlk506473338]In previous RAN4 meeting we have presented initial A-MPR results for band n41 [1][2]. This contribution provides complete set of necessary backoff results for all agreed channel bandwidths and the necessary offset to a position where additional spurious emission requirement does not affect the results. Results are presented as necessary back off on top of agreed MPR [3].
2	Discussion
2.1	Emission requirements
In addition to general spurious emission requirements following requirement apply.
2.1.1	Spectrum emission mask
Band 41 has special emission mask for LTE due to FCC requirements, see below Table 1.
Table 1: Band 41 LTE SEM
	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Measurement bandwidth

	 0-1
	-15 
	-18
	-20
	-21
	30 kHz 

	 1-2.5
	-10
	-10
	-10
	-10 
	1 MHz

	 2.5-2.8
	-10
	-10
	-10
	-10 
	1 MHz

	 2.8-5
	-10
	-10
	-10
	-10
	1 MHz

	 5-6
	-13
	-13
	-13
	-13
	1 MHz

	 6-9
	-25
	-13
	-13 
	-13 
	1 MHz

	 9-10
	-25
	-25
	-13
	-13
	1 MHz

	 10-13.5
	
	-25
	-13 
	-13 
	1 MHz

	 13.5-15
	
	-25
	-25
	-13
	1 MHz

	 15-18
	
	
	-25 
	-13 
	1 MHz

	 18-20
	
	
	-25
	-25
	1 MHz

	 20-25
	
	
	
	-25 
	1 MHz



What is noticeable in band 41 SEM is that the breakpoint from -13 dBm/1 MHz to -25 dBm / 1 MHz is 
· 6 MHz for 5 MHz Channel
· 9 MHz for 10 MHz Channel
· 13.5 MHz for 15 MHz Channel
· 18 MHz for 20 MHz Channel
Apart from 5 MHz channel this break point corresponds to LTE transmission bandwidth and comes from the way FCC has defined the mask requirement. 
Band 41 emission mask for NR needs to be defined in similar manner by taking into account the actual transmission bandwidths of the signals when setting the breakpoint form -13 dBm/1 MHz to -25 dBm / 1 MHz. Actual NR transmission bandwidths are presented in Table 2. Also RAN4 needs to consider what is the requirement for first 1 MHz outside than channel bandwidth and one possibility is to use same requirement as for NR general emission mask. Hence the proposed n41 SEM is presented in Table 3.
Table 2: NR transmission bandwidths
	SCS [kHz]
	Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	15
	4.5
	9.36
	14.22
	19.08
	23.94
	38.88
	48.6
	N.A
	N.A
	N.A

	30
	3.96
	8.64
	13.68
	18.36
	23.40
	38.16
	47.88
	58.32
	78.12
	98.28

	60
	N.A
	7.92
	12.96
	17.28
	22.32
	36.72
	46.8
	56.88
	77.04
	97.20



Table 3: n41 SEM
	ΔfOOB
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	40 
MHz
	50 
MHz
	60 
MHz
	80 
MHz
	100 
MHz
	Measurement
bandwidth

	± 0 - 1
	-18
	-20
	-21
	-24
	-24
	-24
	-24
	-24
	30 kHz

	± 1 - 5
	-10
	1 MHz

	± 5 - X
	-13
	

	± X - (BWChannel + 5 MHz)
	-25
	

	Note 1: X is defined in Table 2



2.1.2	Additional spurious emissions
In addition to band 41 specific emission mask UE needs to full fill additional spurious emission requirement as presented in Table 4.
Table 4: Additional spurious emission requirement
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	All channel bandwidths
	

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz



2.1.2	ACLR
Standard NR ACLR requirement applies as in Table 5 and 6.
Table 5: NR ACLR measurement bandwidth

	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	38.895
	48.615
	58.35
	78.15
	98.31



Table 6: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NRACLR
	
	31 dB
	30 dB



UTRAACLR does not apply for band 41.
2.2. Simulation assumptions
The channel was placed at the lower edge of band n41. This maximizes the required A-MPR due to the additional spurious limit. 
Simulation assumptions were as follows.
· PA calibration point: QPSK 100 RB DFT-s-OFDM signal with 0.5 dB MPR
· LO leakage and IQ-Image = 28 dBc
· NR ALCR = 30 dBc
· n41 SEM according to Table 3
· n41 additional spurious emission limit according to Table 4
· MPR as in Table 6 [3]
Table 6: MPR assumption
	 
	Tentative MPR [dB]

	WF type
	Modulation
	Outer allocation
	Inner allocation

	DFT-S-OFDM
	pi/2-BPSK
	0.5
	0

	
	QPSK
	1
	0

	
	16-QAM
	2
	1

	
	64-QAM
	2.5

	
	256-QAM
	4.5

	CP-OFDM
	QPSK
	3
	1.5

	
	16-QAM
	3
	2

	
	64-QAM
	3.5

	
	256-QAM
	6.5



2.3	Simulation results
2.3.1	Carrier in a lowest position of the band
In Figure 1 we present two plots for necessary total back-off for 100 MHz channel and Figure 2 similarly for 20 MHz channel. Points not exceeding the agreed MPR are shown as zero. Carrier placement is the lowest position in a band which represents the worst case situation due to additional spurious emission requirement.
Figure 1: A-MPR 100 MHz channel, allocations exceeding the agreed MPR
[image: ][image: ]
From Figure 1 we can notice three distinguish areas that require A-MPR however if we study 16-QAM only two A-MPR areas exist and for 64-QAM no A-MPR seems to be necessary, see the attached zip-file for more results. The low left area which always starts from RB_start 0 is caused by IMD spikes hitting the additional spurious emission region. Other two regions are due to spectral re-growth hitting the additional spurious emission region.
From 2) we can notice that the amount of A-MPR regions needed for 20 MHz signal is two and from additional results in zip file amount of A-MPR regions is varying from two to zero depending on modulation and SCS. Similarly, as for 100 MHz signal the lower left region is caused by IMD and the other one by re-growth.
Figure 2: A-MPR 100 MHz channel, allocations exceeding the agreed MPR
[image: ][image: ]


2.3.2	Necessary frequency offset to no A-MPR region.
As was already discussed in [2] our simulations seem to indicate that no A-MPR is necessary once the signal is pulled away from low part of the band. 
In Figure 3 we present the necessary offset between low edge of the bands and low edge of the channel when A-MPR is not anymore necessary. Figure 4 presents offsets for 20 MHz channel. Rest of the results are in Zip-file.
Figure 3: Offset for 100 MHz channel
[image: ][image: ]
Figure 4: Offset for 20 MHz channel
[image: ][image: ]
From Figure 3 we can observe that maximum offset for 100 MHz QPSK is roughly 90 MHz and this is caused by the IMD region where as the re-growth region needs only 20 MHz offset.
From Figure 4 we can see that the 20 MHz QPSK signal IMD region needs 13 MHz offset and re-growth region needs 5 MHz offset. 


2.4	How to formulate A-MPR
In LTE the A-MPR is presented in table format. Due to large amount of NR channel bandwidths, modulations and SCS we do not think that table format is viable for NR therefore we propose to formulate the NR A-MPR as follows
WORK IN PROGRESS
3	Conclusion
In this contribution we have provided full set of A-MPR results for n41. We have also presented the necessary offset from low edge of the band when no A-MPR is necessary due to additional spurious emission requirement.
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