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1	Introduction
This contribution presents PC1 A-MPR simulation results for bands n71 and n85 based on the way forward from RAN4#103-e [1].
2	Discussion
2.1	Simulation assumptions
The simulation assumptions are based on the WF [1]:
o	PC1 PA linearity is assumed (37dB ACLR for DFT-s-OFDM QPSK 20MHZ 100RB0 waveform with 1dB MPR)
o	Normal TRX impairments are assumed: 28dB carrier and image leakage, 60dB CIM3 and 70dB CIM5
o	BB WOLA windowing aspects are covered
o	At least QPSK DFT-s-OFDM full and edge allocations are evaluated for 5 and 20MHz CBW
o	Other CBW and allocations are not precluded

Other assumptions:
· Channel bandwidths and subcarrier spacings according to TS 38.101-1, Table 5.3.5-1:
	NR
band
	SCS
[kHz]
	UE channel bandwidth [MHz]

	
	
	5
	10
	15
	20

	n71
	15
	yes
	yes
	yes
	yes

	
	30
	-
	yes
	yes
	yes

	n85
	15
	yes
	yes
	yes
	-

	
	30
	-
	yes
	yes
	-



· Both OFDM and DFT-S-OFDM waveforms
· All modulations: pi/2-BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM
· WOLA processing (window slope is 33 % of the short CP duration)
· SEM for n71 (NS_35):
Table 6.5.2.3.1-1: Additional requirements for "NS_35"
	ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	

	 0-0.1
	-15 
	-18 
	-20
	-21
	30 kHz 

	 0.1-6
	-13
	-13
	-13
	-13
	100 kHz

	 6-10
	-251 
	-13
	-13
	-13
	100 kHz

	 10-15
	
	-251
	-13
	-13
	100 kHz

	 15-20
	
	
	-251 
	-13 
	100 kHz

	 20-25
	
	
	
	-25 
	1 MHz

	NOTE 1:	The measurement bandwidth shall be 1 MHz



· SEM for n85 (NS_06):
Table 6.5.2.3.4-1: Additional requirements for "NS_06" or "NS_07"
	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
	



· General requirements as specified in TS 38.101-1
3	Simulation results
We simulated all valid channel bandwidth / SCS combinations for n71 and 85, both waveforms, all modulations, all contiguous RB allocations. Results of the two bands were quite similar due to the similar SEMs. Examples of the results are shown in Figures 1-5.
[image: ][image: ]
Figure 1. n71 back-off for 5 MHz, 15 kHz
[image: ][image: ]
Figure 2. n71 back-off for 10 MHz, 15 kHz
[image: ][image: ]
Figure 3. n71 back-off for 20 MHz, 15 kHz
[image: ][image: ]
Figure 4. n85 back-off for 5 MHz, 15 kHz
[image: ][image: ]
Figure 5. n85 back-off for 15 MHz, 15 kHz

In both n71 and n85, the allocations needing A-MPR are confined to narrow allocations close to either channel edge. Figures 6-7 depict two different cases. By coincident, both cases require a similar back-off.
[image: ]
Figure 6. Example spectrum: 10 MHz, OFDM, QPSK, 15 kHz, 1RB@0,
gated by IMD5 hitting the spurious emission limit

[image: ]
Figure 7. Example spectrum: 10 MHz, DFT-S-OFDM, QPSK, 15 kHz, 1RB@0,
gated by regrowth hitting the innermost SEM segment with 30 kHz MBW
4	Proposed A-MPR
Proposal 1: Specify the A-MPR for both n71 and n85 as follows:
If RB allocation is within Region A, apply the A-MPR given in Table 1. Otherwise, apply the MPR.
Table 1. PC1 A-MPR for n71 and n85
	Waveform
	Modulation
	Region A

	DFT-S-OFDM
	pi/2-BPSK
	7.5

	
	QPSK
	7.5

	
	16-QAM
	7.5

	
	64-QAM
	7.5

	
	256-QAM
	7.5

	OFDM
	QPSK
	7.5

	
	16-QAM
	7.5

	
	64-QAM
	7.5

	
	256-QAM
	7.5



An RB allocation is within Region A if
( LCRB ≤ 0.20 ∙ NRB and ( RBstart = 0 or RBstart + LCRB = NRB ) )
or
( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ).

Above, RBstart and LCRB are the lowest RB index and size of the RB allocation, NRB is the total number of RBs in the channel, and CBW is the channel bandwidth.  The colors in the formula are used below when referring to subexpressions. Region A is illustrated in Figure 8.
The first condition covers narrow allocations at channel edge with spectral regrowth hitting the SEM (the vertical / slanted subregions in Figure 8). The second condition covers cases with IMD5 (of the allocation and its image, superpositioned with CIM5) hitting the spurious limit (the horizontal subregions in Figure 8). The expression
| RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS gives the approximate distance of allocation center from channel center (given that LCRB=1). When multiplied with 5, we obtain the distance of the IMD5 component center from the channel center. The spurious region starts at the distance 1.5 ∙ CBW + 5 MHz from the channel center.
The allocation ratio limit of 0.20 is required, e.g., in Figure 1 (DFT-S-OFDM) where the total RB count is  NRB = 25 and the greatest allocation size requiring A-MPR is LCRB = 5.
[image: ]
Figure 8. The proposed Region A
4	Conclusions
We presented PC1 A-MPR simulation results for n71 and n85, and proposed an A-MPR definition for both:
Proposal 1: If RB allocation is within Region A, apply the A-MPR given in Table 1. Otherwise, apply the MPR.
Table 1. PC1 A-MPR for n71 and n85
	Waveform
	Modulation
	Region A

	DFT-S-OFDM
	pi/2-BPSK
	7.5

	
	QPSK
	7.5

	
	16-QAM
	7.5

	
	64-QAM
	7.5

	
	256-QAM
	7.5

	OFDM
	QPSK
	7.5

	
	16-QAM
	7.5

	
	64-QAM
	7.5

	
	256-QAM
	7.5



An RB allocation is within Region A if
( LCRB ≤ 0.20 ∙ NRB and ( RBstart = 0 or RBstart + LCRB = NRB ) )
or
( LCRB = 1 and 5 ∙ | RBstart + 0.5 – NRB / 2 | ∙ 12 ∙ SCS ≥ 1.5 ∙ CBW + 5 MHz ).

5	References
[1] R4-2210569 WF on A-MPR for bands n71 and n85, RAN4#103-e
6	Appendix: A-MPR triangle plots
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A-MPR regions for 15 MHz, 15 kHz
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Back-off if exceeds the MPR, 10MHz, pi/2-BPSK


[image: ][image: ]


[image: ][image: ]


Back-off if exceeds the MPR, 10MHz, 15kHz
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Back-off if exceeds the MPR, 10MHz, 30kHz
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Back-off if exceeds the MPR, 15MHz, pi/2-BPSK
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Back-off if exceeds the MPR, 15MHz, 15kHz
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Back-off if exceeds the MPR, 15MHz, 30kHz
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Back-off if exceeds the MPR, 20MHz, 15kHz


[image: ][image: ]


[image: ][image: ]


[image: ][image: ]


[image: ][image: ]


Back-off if exceeds the MPR, 20MHz, 30kHz


[image: ][image: ]


[image: ][image: ]


[image: ][image: ]


[image: ][image: ]


image5.png


LCRB

10020MHZ 15kHz QPSK DFT-S-OFDMA

80 I <5.1dB
I < 548
60 I < 4 dB
40 I < 3 dB
I < 2dB
20 L INA
0 50 100 150

RBstart








image6.png


LCRB

100
80
60
40
20

20MHz 15kHz 16QAM OFDMA

[ < 5.5dB
I < 5B
[ < 4 dB
L Ina

50 100 150

RBstart









image7.png


LCRB

10gOMHz 15kHz 16QAM DFT-S-OFDMA

80 I <5.1dB
I < 548
60 I <4 dB
40 I < 3 dB
[ INA
20
0 50 100 150

RBstart








image8.png


LCRB

100
80
60
40
20

20MHz 15kHz 64QAM OFDMA

I < 6.1dB
I <6dB
I < 5 4B
I < 4 dB
L INA

50 100 150

RBstart









image9.png


LCRB

10gOMHz 15kHz 64QAM DFT-S-OFDMA

80 I < 5.0 dB
I < 4 dB
60 I < 3dB
40 CIna
20
0 50 100 150

RBstart








image10.png


I"CRB

100
80
60
40
20

20MHz 15kHz 256QAM OFDMA

50 100 150

RBstart








image11.png


LCRB

10200MHZ 15kHz 256QAM DFT-S-OFDMA

80 [ < 5.1 dB
I < 5 a8
60 [ INA
40
20
0 50 100 150

RBstart








image12.png


50 f

40
2 30
-1 20
10

20MHz 30kHz QPSK OFDMA

N < 3.7 dB
L INA

20

40 60

RB

start

80









image13.png


20MHz 30kHz QPSK DFT-S-OFDMA

I < 3.5dB
I < 3 a8
< 2dB
C_INA

40 60

RB

start

80









image14.png


50 f

40
2 30
-1 20
10

20MHz 30kHz 16QAM OFDMA

N < 3.9dB
L INA

20

40 60

RB

start

80









image15.png


020MHZ 30kHz 16QAM DFT-S-OFDMA

[ < 4.0dB
L INA

20

40 60

RB

start

80









image16.png


50 f

40
@ 30
-1 20
10

20MHz 30kHz 64QAM OFDMA

[ < 3.8dB
L INA

20

40 60

RB

start

80









image17.png


020MHz 30kHz 64QAM DFT-S-OFDMA

I < 4.2dB
I < 4 4B
C__INA

20

40 60

RB

start

80









image18.png


20MHz 30kHz 256 QAM OFDMA

50
w0 |
@ 30
[¢]
-1 20
10
0 20 40 60 80

RBstarT








image19.png


5§0MHZ 30kHz 256 QAM DFT-S-OFDMA

w0
30
20
10
0 20 40 60 80

RBstar‘(








image1.png










image2.png


LCRB

1%8MHZ 15kHz pi/2-BPSK DFT-S-OFDMA

80 I < 4.9dB
I < 4 dB
60 I < 3 4B
40 I < 2dB
[C<1dB
20 L INA
0 50 100 150

RBstart








image3.png


5200MHZ 30kHz pi/2-BPSK DFT-S-OFDMA

I < 3.9dB
I < 3 a8
I < 2dB
[C<1d8
C__INA

20

40 60

RB

start

80









image4.png


LCRB

100
80
60
40
20

20MHz 15kHz QPSK OFDMA

I <5.1dB
I < 5 dB
I < 4 dB
L INA

50 100 150

RBstart













n71 AMPR 5MHz.docx
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Back-off if exceeds the MPR, 5MHz, 15kHz
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Back-off if exceeds the MPR, 10MHz, 15kHz
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Back-off if exceeds the MPR, 10MHz, 30kHz
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