Appendix A: Test results
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Product: XR19AX35WM2/48Y

Specification: FCC 96
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C Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Clause 96.41(e)(1)(2)(3) Spurious emissions at RF antenna connector

(e) 3.5 GHz Emissions and Interference Limits—

(1) General protection levels. Except as otherwise specified in paragraph (e)(2) of this section,
for channel and frequency assignments made by the SAS to CBSDs, the conducted power of
any emission outside the fundamental emission (whether in or outside of the authorized band)
shall not exceed -13 dBm/MHz
within 0-10 megahertz above the upper SAS-assigned channel edge and within 0-10
megahertz below the lower SAS-assigned channel edge. At all frequencies greater than 10
megahertz above the upper SAS assigned channel edge and less than 10 MHz below the
lower SAS assigned channel edge, the conducted power of any emission shall not exceed
-25 dBm/MHz. The upper and lower SAS assigned channel edges are the upper and lower
limits of any channel assigned to a CBSD by an SAS, or in the case of multiple contiguous
channels, the upper and lower limits of the combined contiguous channels.

(2) Additional protection levels. Notwithstanding paragraph (d)(1) of this section, the conducted
power of any emissions below 3530 MHz or above 3720 MHz shall not exceed —40dBm/MHz.

(3) Measurement procedure. (i) Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and
adjacent to the licensee's authorized frequency channel, a resolution bandwidth of no less
than one percent of the fundamental emission bandwidth may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the
measured power is integrated over the full reference bandwidth (i.e., 1 MHz or 1 percent of
emission bandwidth, as specified). The emission bandwidth is defined as the width of the
signal between two points, one below the carrier center frequency and one above the carrier
center frequency, outside of which all emissions are attenuated at least 26 dB below the
transmitter power.

Test date: 04/03/2019 to 05/10/2019
Test results: Pass

Special notes

Limit of spurious emission at RF connector has been calculated following the indication in the
‘662911 DO1 Multiple Transmitter Output vO2r01” Clause 3) a) iii) with N Ant = 2.

10Log(N Ant)= 10Log(2) = 3 dB
Limit= -40dBm - 3dBm=-43dBm
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Appendix A: Test results

Product:

XR19AX35WM2/48Y

Specification: FCC 96

Clause 96.41(e)(1)(2)(3) Spurious emissions at RF antenna connector

Test data

See Plots below

Siurious emissions measurement results:

Low channel
First channel Negligible -43
Mid channel
3625 MHz Negligible -43
High channel
Last channel Negligible -43

Test data: Spurious Emissions at antenna terminal
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Appendix A: Test results
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results
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Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Ce Trig: Free Run Avg|Hold:>100/100
#Atten: 12 dB

Avg Type: RM
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Ref Offset 30 dB.

Ref Offset 30 dB
Ref 30.00 dBm

Ref 30.00 dBm

I N NSRS A=

Start 1.000 GHz Stop 6.000 GHz
#VBW 3.0 MHz*

1 37200 GHz 46:909 dBm |

Start 0.0300 GHz Stop 1.0000 GHz
ffRes BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pts)| «
Channel: MIDDLE, Modulation: 64QAM, Channel: MIDDLE, Modulation: 64QAM,
BW=5MHz, Range: 30MHz - 1GHz BW=5MHz, Range: 1GHz - 6GHz
1Rm M5x
10 GHz M1[1] -56.40 dBrm|
35.531250000 GHz|
=40 B
= -43.020 danr
45 Bl
=50 uBir
65 dbm T M1
f Aj\/ V\,\J
A “’K‘J\’\‘ Iy A
60 dom o " /, L‘ o e ’M‘/ WY Af‘vnw’\'_/ A
M\um gy o M N N o
LA \ " S
s W '\m o M“’M"A,.f ~ w
g
-7U dbrr
-75 dbm

Stop 37.0 GHz

Start 6.0 GHz

Channel: MIDDLE, Modulation: 64QAM,
BW=5MHz, Range: 6GHz - 37GHz

[ Report reference 387704-5TRFWL Page 88 of 427 |




Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results

Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results

Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results

Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
' Trig: Free Run AvglHold:>1001100
#Atten: 12 dB

Avg Type: RMS
PNO: Fast Ly 11i0: Free Run Avg[Hold:>1001100
IFGain:Low #Atten: 12 dB

Mkr1 3.530

Ref Offset 30 dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref 30.00 dBm

Start 1.000 GHz Stop 6.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.666 ms (10000 pts)

n-rr pc r,'n FUNCTION | FUNCTION WIOTH, FUNCTION VALUE_ -
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#Res BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pts)

Channel: BOTTOM, Modulation: 16QAM, Channel: BOTTOM, Modulation: 16QAM,
BW=10MHz, Range: 30MHz - 1GHz BW=10MHz, Range: 1GHz - 6GHz
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Start 0.0300 GHz
f#Res BW 100 kHz #VBW 300 kHz*

Appendix A: Test results

Avg Type: RMS
S Trig: Free Run Avg|Hold:>100/100
#Atten: 12dB

Ref Offset 30 dB
Ref 30.00 dBm
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Stop 1.0000 GHz
Sweep 46.07 ms (1001 pts)|

Channel: BOTTOM, Modulation: 64QAM,
BW=10MHz, Range: 30MHz - 1GHz

Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Ref Offset 30 dB
Ref 30.00 dBm
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S Trig: Free Run
#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Start 0.0300 GHz

f#Res BW 100 kHz #VBW 300 kHz*

Appendix A: Test results

Avg Type: RMS
Avg|Hold:>100/100
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Channel: BOTTOM, Modulation: 256QAM,
BW=10MHz, Range: 30MHz - 1GHz
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#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Product:

Specification: FCC 96

Avg Type: RMS
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
' Trig: Free Run AvglHold:>1001100
#Atten: 12 dB

Avg Type: RMS
PNO: Fast Ly 11i0: Free Run Avg[Hold:>1001100
IFGain:Low #Atten: 12 dB

Mkr1 3.530

Ref Offset 30 dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref 30.00 dBm
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Channel: MIDDLE, Modulation: QPSK,
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Avg Type: RMS

S Trig: Free Run Avg|Hold:>100/100
#Atten: 12dB -

Ref Offset 30 dB Ref Offset 30 dB GHz

Ref 30.00 dBm

3
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Avg Type: RMS
S Trig: Free Run Avg|Hold:>100/100
#Atten: 12dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref Offset 30 dB
Ref 30.00 dBm

Stop 6.000 GHz,

Start 0.0300 GHz Stop 1.0000 GHz L
#Res BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pts)| . m 5
Channel: MIDDLE, Modulation: 64QAM, Channel: MIDDLE, Modulation: 64QAM,
BW=10MHz, Range: 30MHz - 1GHz BW=10MHz, Range: 1GHz - 6GHz
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
' Trig: Free Run AvglHold:>1001100
#Atten: 12 dB

Avg Type: RMS
PNO: Fast Ly 11i0: Free Run Avg[Hold:>1001100
IFGain:Low #Atten: 12 dB

Mkr1 3.530

Ref Offset 30 dB
Ref 30.00 dBm

Ref Offset 30 dB
Ref 30.00 dBm

Start 1.000 GHz Stop 6.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.666 ms (10000 pts)

n-rr pc r,'n FUNCTION | FUNCTION WIOTH, FUNCTION VALUE_ -

1 3 530 0 GHz -48.361 dBm __

#Res BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pts)

Channel: MIDDLE, Modulation: 256QAM, Channel: MIDDLE, Modulation: 256QAM,
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
S Trig: Free Run Avg|Hold:>100/100
#Atten: 12dB

Avg Type: RMS
) Trig: Free Run Avg|Hold: 4100
#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref Offset 30 dB
Ref 30.00 dBm
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Ref Offset 30 d8 ATE S Ref Offset 30 dB
Ref 30.00 dBm -60.790 Ref 30.00 dBm

Start 0.0300 GHz
f#Res BW 100 kHz

Channel: TOP, Modulation: 16QAM, Channel: TOP, Modulation: 16QAM,

Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS s Avg Type: RMS
PNO: Fast Ly 11i0: Free Run Avg|Hold:>1001100 Y " Trig: Free Run Avg|Hold:>1001100
IFGain:Low #Atten: 12 dB 0 . SAtten: 1248
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Start 0.0300 GHz
f#Res BW 100 kHz

Appendix A: Test results

Avg Type: RMS

WS Trig: Free Run Avg|Hold:>100/100

" saten: 12d8

Ref Offset 30 dB
Ref 30.00 dBm
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Stop 1.0000 GHz
#VBW 300 kHz* Sweep 46.07 ms (1001 pts)|

Channel: TOP, Modulation: 64QAM,
BW=10MHz, Range: 30MHz - 1GHz

Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
S Trig: Free Run Avg|Hold:>100/100
#Atten: 12dB

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

30 0 GHZ|

Ref Offset 30 dB Ref Offset 30 dB

Ref 30.00 dBm

Ref 30.00 dBm -48.347 dBm
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Channel: TOP, Modulation: 256QAM, Channel: TOP, Modulation: 256QAM,
BW=10MHz, Range: 30MHz - 1GHz BW=10MHz, Range: 1GHz - 6GHz

TRm 5%
10 GHz M11] -61.77 dBm|
7.390250000 GHz|

35 BT

40 BT

HL 43,000 d2m

45 uBil

-50 B

55 B
n
f A/\,*’U\J,
f\ MNIV\‘ np s
60 dbm . 7 W, o S vt
N . S W N
1 ! . Nﬂf\.,\‘ /1 A\/ﬁ\w\ m_} L\/\/\/‘ﬁ,\,fm\m“'/\j \\Ju\/‘f
AN A AV AR VY
wfﬂ e, ot e S
J“”Wm [ -

"o

AU b

EEE

Start 6.0 GHz Stop 37.0 GHz

Channel: TOP, Modulation: 256QAM,
BW=10MHz, Range: 6GHz - 37GHz

[ Report reference 387704-5TRFWL Page 105 of 427 |




Appendix A: Test results

Avg Type: RMS
N Trig: Free Run AvglHold:>100/100
#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

'Start 0.0300 GHz Stop 1.0000 GHz
fiRes BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pts),

Channel: BOTTOM, Modulation: QPSK,
BW=15MHz, Range: 30MHz - 1GHz

Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
) Trig: Free Run Avg|Hold:>1001100
#Atten: 12 dB
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Ref 30.00 dBm
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Ref Offset 30 ¢B s 00 Ref Offset 30 dB.
Ref 30.00 dBm . Ref 30.00 dBm

'Start 0,0300 GHz

Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

‘Avg Type: RMS Avg Type: RMS
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
S Trig: Free Run AvglHold:>1001100
#Atten: 12 dB

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref Offset 30 dB
Ref 30.00 dBm
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Stop 1.0000 GHz
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S Trig: Free Run
#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Appendix A: Test results

Avg Type: RMS
AvglHold:>100/100

Product:

Y\ Trig: Free Run
#Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Specification: FCC 96

Avg Type: RMS
Avg|Hold:>100100

XR19AX35WM2/48Y
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Avg Type: RMS

Start Freq 30.000000 MHz A e 0000

Y Trig: Free Run
#Atten: 12 dB

Ref Offset 30 dB
Ref 30,00 dBm

'Start 0,0300 GHz

fRes BW 100 kHz #VBW 300 kHz*

BW=15MHz, Range: 30MHz - 1GHz

Stop 1.0000 GHz
Sweep 46.07 ms (1001 pts)|

Channel: MIDDLE, Modulation: QPSK,

Appendix A: Test results

Product:

Specification: FCC 96

Avg Type: RMS
' Trig: Free Run AvglHold:>1001100

#Atten: 12dB

Mkr1 3.530

Ref Offset 30 dB
Ref 30.00 dBm
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
Y\ Trig: Free Run AvglHold:>1001100
#Atten: 12dB

Avg Type: RMS
Start Freq 30.000000 MHz — B 1: Free Run Avg|Hold:>100/100
ow | Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

Ref Offset 30 dB
Ref 30.00 dBm
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Stop 1.0000 GHz

fRes BW 100 kHz #VBW 300 kHz* Sweep 46.07 ms (1001 pis)| . m 2
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BW=15MHz, Range: 30MHz - 1GHz BW=15MHz, Range: 1GHz - 6GHz
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Appendix A: Test results Product: XR19AX35WM2/48Y

Specification: FCC 96

Avg Type: RMS
' Trig: Free Run AvglHold:>1001100

Start Freq 30.000000 MHz Bvg Type RWS
B #Atten: 12dB

Y Trig: Free Run Avg|Hold:>100/100
#Atten: 12 dB
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Start Freq 30.000000 MHz
PHO:

ow #Atten: 12 dB

Ref Offset 30 dB
Ref 30.00 dBm

S Trig: Free Run

Appendix A: Test results

Avg Type: RMS
AvglHold:>100/100

Y\ Trig: Free Run

Ref Offset 30 dB
Ref 30.00 dBm
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Specification: FCC 96

Avg Type: RMS
Avg|Hold: 41/100
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Start Freq 30.000000 MHz

Ref Offset 30 dB
Ref 30,00 dBm

'Start 0.0300 GHz
fRes BW 100 kHz

Appendix A: Test results

Avg Type: RMS
Y Trig: Free Run Avg|Hold:>100/100
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