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1. Introduction
In this document, we present n48 A-MPR results for power class 3.
2. Discussion
2.1. CBRS band requirements 

FCC recently published new requirements for the CBRS band as shown in figure 1. The new requirements are now more relaxed since the in-band SEM requirement is no longer -40dBm/MHz for frequencies 10MHz away from the channel edge. The SEM mask now extends the -13dBm/MHz region to 1 full channel BW away from the channel edge before falling to -25dBm/MHz for the remainder of frequencies within the CBRS band. The new SEM requirement is shown in Table 3. As the channel BW approaches the CBRS band edge, the SEM mask gets trumped by the additional spurious requirement as shown in figure 1 and table 4. At the band edge, significant A-MPR is still expected, especially for larger channel BW’s since the -40dBm/MHz region is well within the 3rd order IMD region.
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2.2. Spec Proposal
Before outlining the proposal, it is important to note that there are 2 distinct regions for A-MPR. The first region is A-MPR for the region where channel BW is close to the CBRS band edge. The second region is A-MPR for the region where the channel BW is away from the CBRS band edge.

2.2.1.  For channel BW close or adjacent to the CBRS band edge

· A-MPR region restricted to IMD and regrowth region for RB mapping close to channel edge

· 3rd order products falling in -25dBm/MHz region; 5th order products falling in -40dBm/MHz region for 15MHz and 20MHz channel BW’s.
· 3rd order products falling in -40dBm/MHz region for 40M channel BW’s

· We denote A3, A5, and A7 A-MPR values for the RB map regions for 15MHz, 20MHz and 40MHz channel BW’s respectively shown in the following simulation plots:
· For other regions in the plots, MPR values apply
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2.2.2.  For channel BW away from the CBRS band edge

· A-MPR region restricted to small LCRB allocation close to channel edge that reduces with offset frequency away from band edge. This is due to 5th order low LCRB distortion products
· [image: image7.png]RByarc >




· Ignore GB and ½ RB to simplify to restrict A-MPR for inner channels. This is expressed as Note 1 and Note 2 in the table to account for 5th order products falling in the -40dBm/MHz region.
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· [image: image13.png]12 = SCS5 = LCRB < 1.44MHz




· 3rd order falling in -13dBm/M
· We denote A4, A6, and A8 A-MPR values for the RB map regions for 15MHz, 20MHz and 40MHz channel BW’s respectively shown in the following simulation plots:

· A4, A6, A8 only apply for 5MHz, 10MHz, and 25MHz offset frequencies for the 15MHz, 20MHz, and 40MHz channel BW respectively. This is shown in note 1 and note 2 in the table.
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2.2.3.  A-MPR for 5MHz, 10MHz channel BW’s

. Simulations to date show that no A-MPR is required for 5MHz and 10MHz channel BW’s as well as other channel BW with high LCRB at the CBRS band center, however, high efficieny PA biasing and other implentation challenges may require some residual A-MPR, therefore, the residual A-MPR is under further investigation for A1 and A2 and other TBD.
2.2.4.  Proposal
Table 4: A-MPR for NS_XX

	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B

	
	
	RBstart*12*SCS
	RBend*12*SCS
	LCRB*12*SCS
	A-MPR
	LCRB*12*SCS
	A-MPR

	5 MHz
	3552.5 ≤ FC ≤ 3697.5
	
	
	
	
	
	

	10 MHz
	3555 ≤ FC ≤ 3695
	
	
	
	
	
	

	15 MHz
	3557.5 ≤ FC < 3562.5
	<1.8MHz
	
	
	A3
	
	

	
	3687.5 < FC ≤ 3692.5
	>11.52 MHz
	
	
	
	
	

	15 MHz
	3562.5 ≤ FC ≤ 3687.5
	Note 1
	
	<1.44MHz
	A4
	
	

	
	
	
	Note 2
	
	
	
	

	20 MHz
	3560 ≤ FC < 3570
	<3.6MHz
	
	
	A5
	
	

	
	3680 < FC ≤ 3690
	>12.96MHz
	
	
	
	
	

	20 MHz
	3570 ≤ FC ≤ 3680
	Note 1
	
	<1.44MHz
	A6
	
	

	
	
	
	Note 2
	
	
	
	

	40 MHz
	3570 ≤ FC < 3600
	<11.34M
	
	
	A7
	
	

	
	
	
	>31.0MHz
	<1.8MHz
	
	
	

	
	3650 < FC ≤ 3680
	>24.48MHz
	
	
	
	
	

	
	
	
	<6.48MHz
	<1.8MHz
	
	
	

	40 MHz
	3600 ≤ FC ≤ 3650
	Note 1
	
	<1.44MHz
	A8
	≥30MHz
	2

	
	
	
	Note 2
	
	
	
	

	Note 1: <[(3530M-Fc)+5*BW/2]/5, Fc<3567.5M for BW=15M, Fc<3580M for BW=20M, Fc<3625M for BW=40M

Note 2: >[(Fc-3720M)+5*BW/2]/5, Fc>3682.5M for BW=15M, Fc>3670M for BW=20M, Fc>3625M for BW=40M


Table 5: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

	
	Outer
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	QPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	16 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	64 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	256 QAM
	
	
	
	
	
	
	11
	

	CP-OFDM 
	QPSK
	
	
	6
	4
	6
	4
	11.5
	4

	
	16 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	64 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	256 QAM
	
	
	
	
	
	
	11.5
	

	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 table as shown in Table 4 and 5 ins section 2.2.4
Reference:
[1] R4-181xxx
[2] 38.101-1 TS, Ver 15.3,  2018-0x
Appendix NS_XX: (simulations and measurements)
Plots. 

[image: image17.jpg]80OFDM QPSK 15MHz 15KHz 79RBs Fc=3557500000 RBstart

70

RBLength
w P v (o2}
o o o o

N
S}

10

10

20

30

40
RBStart

50

60

70

3.5

25

15

0.5



[image: image18.jpg]RBLength

OFDM QPSK 20MHz 15KHz 106RBs Fc=3560000000 RBstart

100

90

=3
o

~
o

@
=

133
o

N
o

w
S

N
o

o

20

40

60
RBStart

80

100




[image: image19.jpg]RBLength

OFDM QPSK 40MHz 15KHz 216RBs Fc=3570000000 RBstart

200
180
160

140

N}
o

o
S

60

40

20

100
RBStart

150 200

10





[image: image20.jpg]RBLength

SCFDMA QPSK 15MHz 15KHz 75RBs Fc=3557500000 RBstart

e
70
o —
() —
[ — o
gy————+—
e — 13
—— R
40 25
e — —
¢ — —
3 — e 2
o — —
| —— - -
20 — -
e 1
[—
10 05
. 0
0 10 20 30 40 50 60 70



[image: image21.jpg]SCFDMA QPSK 20MHz 15KHz 100RBs Fc=3560000000 RBstart
100

El)
80
70
60

50

£
=)
c
<
—
m
o

40

30

40 60
RBStart




[image: image22.jpg]SCFDMA QPSK 40MHz 15KHz 216RBs Fc=3570000000 RBstart

200
180

160

N}
o

o
S

£
=)
c
)
=
m
4

100
RBStart





[image: image23.jpg]SCFDMA QPSK 15MHz 15KHz 75RBs Fc=3562500000 RBstart

70

60

I3
=}

N
o

£
=)
c
)
—
m
4

w
S}

20 30 40 50 60
RBStart




[image: image24.jpg]SCFDMA QPSK 20MHz 15KHz 100RBs Fc=3570000000 RBstart
100

El)
80
70
60

50

£
=)
c
<
—
m
o

40

30

40 60
RBStart




[image: image25.jpg]SCFDMA QPSK 40MHz 15KHz 216RBs Fc=3600000000 RBstart

200
180

160

N}
o

o
S

£
=)
c
)
=
m
4

100
RBStart





A5





A3





A7





A7





Reduce RBstart as offset frequency increases





Expect A-MPR to diminish Vs offset frequency; A4
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