1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Radiated Emissions (Bandedge)

DNB Job Number: 86088 Date: 9 Mar 2018 Specification
Customer: Vutiliti Inc. [X] 15.247 (¢)
Model Number: VUHDRF1 [X] ANSI C63.10-2013
Description: 500kHz LoRa Modular Transmitter

Radiated Corrected Band Edge

Upper Edge/ Z-Axis
Recelve Antenna - Horizontal
EUT Transmit Antenna - Horizonta

Spectrum % | =

Ref Level 110.00 dBpY Offset -24.66 dB & RBW (CISPR) 120 kHz

s Att 45 dB ® SWT 200 s @ VBW 1MHz  Mode Sweep
sGL
©3QP Max
M1[3] 93.47 dBpY
914.42550 MHz
100 dBpv .
= W M2[3] 46.99 dBpv
" r Sl 914.83310 MHz
|
80 dBpv “ [‘
70 dey | “
\
60 dBLY “ ‘I
50 dBp } ’J‘;
D1 47.000 dBpyv | !
|
40 dey ] ; S
30 dBpy
20 dBy
F1
|
CF 918.4 MHz 8001 pts Span 20.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 3 914.4255 MHz 93.47 dBpv
M2 3 914.8331 MHz 46.99 dBpv
p3| mi| 3 13.5745 MHz -58.59 db
R —
09.03.2018
il ] Ready CETTTT ] i

Date: 9.MAR.2018 11:08:38
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Radiated Emissions (Bandedge)

DNB Job Number: 86088 Date: 9 Mar 2018 Specification
Customer: Vutiliti Inc. [X] 15.247 (¢)
Model Number: VUHDRF1 [X] ANSI C63.10-2013
Description: 500kHz LoRa Modular Transmitter

Radiated Corrected Band Edge

Upper Edge/ Z-Axis
Receive Antenna - Vertical
EUT Transmit Antenna - Horizonta

Spectrum % | =
Ref Level 110.00 dBpY  Offset —24.66 dB @ RBW (CISPR) 120 kHz
s Att 45 dB ® SWT 200 s @ VBW 1MHz  Mode Sweep
sGL
©3QP Max
M1[3] 93.35 dBpY
914.44300 MHz
100 dBpv .
= l‘u!l M2[3] 47.19 dBpv
914.83060 MH
90 depv If_h ‘I =
|
80 depy - I"
70 dBy } “
\
60 dBpy “ ‘I
50 depy { ’i:
D1 47.000 dBpyv [ ,‘
|
40 dey : =
b -~ R
30 dBpv
20 dBy
F1
|
CF 918.4 MHz 8001 pts Span 20.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 3 914,443 MHz 93.35 dBpv
M2 3 914.8306 MHz 47.19 dBpv
p3| mi| 3 13.557 MHz -58.44 db
il ] Ready BRRRRR e

11:01:51 %

Date: 9.MAR.2018 11:01:52
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Radiated Emissions (Bandedge)
DNB Job Number: 86088 Date: 9 Mar 2018 Specification
Customer: Vutiliti Inc. [X] 15.247 (c)
Model Number: VUHDRF1 [X] ANSI C63.10-2013
Description: 500kHz LoRa Modular Transmitter

Radiated Corrected Band Edge

Ref Leve!
j& Att
SGL

Upper Edge/ Z-Axis

Receive Antenna - Horizontal
EUT Transmit Antenna- Vertical

Spectrum J# |

=)

| 110,00 dBpY
45 dB @ SWT

200 s & VYBW

Offset -24.66 dB & RBW (CISPR) 120 kHz

1 MHz

Mode Sweep

@30P Max

100 dBp

M1[3]

a0 dBpv

M2[3]

92.54 dBpv
914.44550 MHz

46.98 dBpV
914.82560 MHz

80 depy

70 dBp

60 dBp

S0 dBpy

40 dBp

D1 47.000 dBpv———F

30 depy

20 dep

F1
|

CF 918.4 MHz

8001 pts

Span 20.0 MHz

Marker

Type | Ref | Trc

X-value

Y-value

Function

Function Result

M1

3 914.4455 MHz

92,54 dBpy

M2

3 914.8256 MHz

46.98 dBpy

D3

M1 3

13,5545 MHz

-57.65 dB

J

Date: 9.MAR

.2018 10:53:22

Ready

—————
09.03.2018

10:53:21 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433

FAX (435) 336-4436 Radiated Emissions (Bandedge)
DNB Job Number: 86088 Date: 9 Mar 2018 Specification
Customer: Vutiliti Inc. [X] 15.247 (c)
Model Number: VUHDRF1 [X] ANSI C63.10-2013
Description: 500kHz LoRa Modular Transmitter

Radiated Corrected Band Edge

Upper Edge/ Z-Axis
Receive Antenna - Vertical
EUT Transmit Antenna- Vertical

Spectrum % | =

Ref Level 110.00 dBpY Offset -24.66 dB & RBW (CISPR) 120 kHz

j& Att 45 dB @ SWT 200 s & VYBW 1 MHz Mode Sweep
SGL

@30P Max

M1[3] 93.13 dBpV
914.44300 MHz
m2[3] 47.19 dBpv

100 dBpv .
~x 914.82810 MHz
|

a0 dBpv

|
50 depy | I’

|
70 dBp —

60 dBp ‘[

ro

D1 47.000 dBpv [

|

50 depy { ’i,
|

‘\

\

40 dBp 5

30 depy

20 dey
| F1
o |
CF 918.4 MHz 8001 pts Span 20.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 3 914,443 MHz 93.13 dBpY
M2 & 914.8281 MHz 47.19 dBpy
D3 M1| 3 -6.0429 MHz 0.00 de

R —
T ] Ready  WNNNNNNND W@ UOCUT

Date: 9.MAR.2018 10:44:32
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15.247 (a,2) 20 and 6 dB Bandwidth
Test Procedure: ANS| C63.10-2013
20 and 6 dB Bandwidth

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 or 6 dB bandwidth, centered on a hopping channel
RBW 3 1% of the 20 or 6 dB bandwidth

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum datarate. Allow the trace to stabilize. Usethe
marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta
function to measure 20 or 6 dB down one side of the emission. Reset the marker-delta function,
and move the marker to the other side of the emission, until it is (as close as possible to) even
with the reference marker level. The marker-deltareading at this point isthe 20 or 6 dB
bandwidth of the emission. If thisvalue varies with different modes of operation (e.g., datarate,
modulation format, etc.), repeat thistest for each variation. The limit is specified in one of the
subparagraphs of this Section. Submit this plot(s).

EUT operating conditions:

The software provided by the client to enable the EUT to transmit continuously.

Test Set Up: (Note following set up was used for al antenna conducted measurements)

SPECTRUM
EUT ANALYZER
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Measurement Test Set Up

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: LoRaModular Transmitter Clause
15.247

Antenna Conducted Measurement Set Up

KIRKLAND .,

M
ANVINNINM
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 20 dB Single Channel Bandwidth
DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 125kHz LoRa Modular Transmitter (FHSS) Clause
15.247(a,2
Test Procedure @2)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21°C 25% 101.2 kPa

EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne

20 dB Bandwidth

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
RBW 3 1% of the 20dB bandwidth

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum datarate. Allow the trace to stabilize. Usethe
marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the marker-delta function, and
move the marker to the other side of the emission, until it is (as close as possible to) even with
the reference marker level. The marker-deltareading at this point is the 20 dB bandwidth of the
emission. If thisvalue varies with different modes of operation (e.g., data rate, modulation
format, etc.), repeat this test for each variation. The limit is specified in one of the
subparagraphs of this Section. Submit this plot(s).
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Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

1100 E Chalk Creek Road

20 dB Single Channel Bandwidth

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 125kHz LoRa Modular Transmitter (FHSS) Clause
15.247(a,2)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne
Channel Chl Freq (MH2z) 20dB BW (kHz) Pass/Fail
Low 902.300 141.110 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 3 kHz
Att 50 dB SWT 11.2 ms @ YBW 10 kHz Mode Sweep
@ 1Pk Max
M1[1] 12.42 dBm
902.299130 MHz
20 dBm v M2[1] -7.66 dBm
Yn 0902.261750 MHz
10 dBm /\ﬁ = —
0 dBm
ME "
-10 dBm ¢ [K
-20 dBm ﬂ// \\
-30 dBm
-40 dem Fﬁry“‘“/\{ \‘».UL\W\\
-50 dBm MMW'"JW i o
-60 dBm
CF 902.3 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
Mli 1 902,29913 MHz 12.42 dBm
M2 1 902.26175 MHz -7.66 dBm
D3 M2 | 1 141.11 kHz 0.02 de
J

)

Date: 6.MAR.2018 15:53:39

Measuring...

06.03.2018
155339 7
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(435) 336-4433

FAX (435) 336-4436

1100 E Chalk Creek Road
Coalville, UT 84017

20 dB Single Channel Bandwidth

DNB Job Number: Date; 7 Mar 2018 Conformance
Standard

Customer:

Model Number: FCC Part 15

Description:

125kHz LoRa Modular Transmitter (FHSS)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne
Channel Chl Freq (MH2) 20dB BW (kHz) Pasy/Fail
Middle 908.500 144.610 Pass
Spectrum | ':%1
Ref Level 30.00 dBm @ RBW 3 kHz
Att S0dE  SWT 11.2ms @ YBW 10 kHz Mode Sweep
@ 1Pk View
Mi[1] 10.03 dBm
908.587110 MHz
20 dem mM2[1] -10.03 dBm
M1 908.458510 MHz
10 dBm M
0 dBm /-u
-10 dem /J o2
-20 dBm / \1‘\‘“
-30 dBm / %
-40 dem "/ "‘\fl
-50 dBm ﬂ,,“'ﬂid H\‘%‘",M
oo I L= v ——y
-60 dBm
CF 908.5 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 908.58711 MHz 10.03 dBm
M2 1 908.45351 MHz -10.03 dBm
D3| m2| 1 144.61 kHz -0.02 dB
U

)

Date: 7.MAR.2018 09:19:28

Measuring...

07.03.2018

09:19:28 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

20 dB Single Channel Bandwidth

DNB Job Number: Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 125kHz LoRa Modular Transmitter (FHSS) Clause
15.247(a,2)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No LesPayne
Channel Chl Freq (MH2z) 20dB BW (MHz) Pass/Fail
High 914.900 147.360 Pass

Spectrum | ':%1
Ref Level 30.00 dBm @ RBW 3 kHz
Att 50 dB @ SWT 100 ms @ VBW 10kHz Mode Sweep
@ 1Pk View
M1[1] 9.64 dBm
0914.988240 MHz
20 dem mM2[1] -10.37 dBm
M1 914.856380 MHz
10 dBm T
0dBm
-10 dBm JJ Ei
-20 dBm / %L%
-30 dBm “'d W‘“M
o M !w%
-50 dBm Mot
"~ Vhefg 3
| SR Mot
-60 dBm
CF 914.9 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 014,98824 MHz 9.64 dBm
M2 1 914,85638 MHz -10.37 dBm
D3 M2 | 1 147.36 kHz -0.02 dB
— U —
H I Measuring... '.I.II.I' “ G

09:37:53 %

Date: 7.MAR.2018 09:37:53
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

6 dB Single Channel Bandwidth

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: LoRaModular Transmitter Clause
15.247(a,2)
Test Procedure

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

21°C

25%

101.2 kPa

EUT performed within the requirements of the applicable standard

[X]Yes [ ]No JPayne

6 dB Bandwidth

ANSI C63.10-2013 Clause 11.8.1

The steps are as follows:

a  SetRBW =100 kHz
b)  SettheVBW > [3x RBW]

* per ANSI C63.10-2013 clause 6.9.2

C) Detector = peak

d) Trace mode = max hold

) Sweep = auto couple

f) Allow trace to stabilize

0) M easure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that
are attenuated by 6dB relative to the maximum level measured in the fundamental

emission.

h) Submit this plot(s).

Set the span to 2 to 5 times the OBW
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1100 E Chalk Creek Road
Coalville, UT 84017

(435) 336-4433
FAX (435) 336-4436 6 dB Single Channel Bandwidth
DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 500kHz LoRa Modular Transmitter Clause
15.247(a,2)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 6dB BW (kHz) Limit Pass/Fail
Low 903.000 713.540 > 500 kHz Pass

Spectrum |

o
v
Ref Level 30.00 dBm @ RBW 100 kHz

Att S0 dE SWT 8ms @ YBW 300 kHz
@ 1Pk View

Mode Sweep

M1[1] 15.34 dBm
20 dBm

903.036000 MHz
2 mM2[1] 9.28 dBm

M3 1 = 902.674170 MHz
10 dBm

0dBm

[
-10 dBm
-20 dBm

-30 dBm

-50 dBm

-60 dBm

CF 903.0 MHz 8001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
[ M1 1 903.036 MHz 15.34 dBm
M2 1 902.67417 MHz 9.28 dBm
D3| M2 | 1 713.54 kHz -0.18 dB
I

H ] Measuring... 'lllllll' “ 071:3124";3 %
Date: 7.MAR.2018 10:14:23
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1100 E Chalk Creek Road

Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

6 dB Single Channel Bandwidth

DNB Job Number: 86088 Date: Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 500kHz LoRa Modular Transmitter Clause
15.247(a,2)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 6dB BW (kHz) Limit Pass/Fail
Middle 907.750 734.36 > 500 kHz Pass
Spectrum | ':%1
Ref Level 30.00 dBm @ RBW 100 kHz
Att 50dB  SWT 8ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 15.24 dBm
907.740630 MHz
20 dem P mM2[1] 8.88 dBm
L > 907.463330 MHz
10 dBm r ’H{m
0 dBm J"’y |
-10 dem .
-20 dBm
-20 dBm |,
st bt utdts]
50 dBm
-60 dBm
CF 907.75 MHz 8001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 907.74063 MHz 15.24 dBm
M2 1 907.46333 MHz 8.86 dBm
D3| m2[ 1 734.36 kHz -0.45 dB
J

Date: 7.MAR.2018 10:41:01

I Measuring...

07.03.2018

10:41:01 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

6 dB Single Channel Bandwidth

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
Standard
Customer:
Model Number: FCC Part 15
Description: 500kHz LoRa Modular Transmitter Clause
15.247(a,2)
Environmental Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 6dB BW (kHz) Limit Pass/Fail
High 914.076 720.280 > 500 kHz Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 100 kHz
Att 50dB  SWT 8ms @ VBW 300 kHz Mode Sweep
@ 1Pk Wiew
M1[1] 15.04 dBm
o0 dBF 914.075890 MHz
! e M2[1] 8.60 dBm
{OdBF rvla/"—'_ 0913.867040 MHz
0 dBm {
-10 dBm ,)V
-20 dBm
-30 dBm
114, I“ Loy L |‘.‘In|
-50 dBm
-60 dBm
CF 914.2 MHz 8001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 914,07589 MHz 15.04 dBm
M2 1 913.86704 MHz 2.60 dBm
D3 M2 | 1 720.28 kHz -1.37 dB
H I Measuring... '.I.II." “ G

Date: 7.MAR.2018 10:50:32

10:50:32 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

99% Occupied Bandwidth

DNB Job Number: 86088 Date: 6 Mar 2018 Conformance
Standard
Customer:
Model Number: RSS-Gen
Description: Clause
Section 6.6

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
26 °C 30% 101.35 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 99% BW (MH2z)
Low 902.300 0.127359
Spectrum | ':%1
Ref Level 30.00 dBm @ RBW 3 kHz
Att 45dB  SWT 11.2ms ® VBW 10 kHz Mode Swesp
@ 1Pk View
M1[1] 12.54 dBm
902.299250 MHz
20,08 -h occ Bw 127.359080115 kHz
10 dBm 1
Ex“f me_nﬂﬂg
0dBm /
-10 dem / \
-20 dBm /\/ \
-20 dBm
A N,
-40 dBm f"’"’ \U\_\'\m
50 dBm
e "
CF 902.3 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1] 1 902.29925 MHz 12.54 dBm
T1 1 902.268254 MHz 0.38 dBm Occ Bw 127.350080115 kHz
T2 1 902.395613 MHz 0.36 dBm
H I Measuring... '.I.II." “ 06.03.2018

Date: 6.MAR.

2018 15:55:14

15:55:13 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

99% Occupied Bandwidth

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 RSS-Gen
Description: LoRaModular Transmitter Clause
Section 6.6

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 99% BW (MH2z)
Middle 908.500 0.128484

Spectrum | ':%I
Ref Level 30.00 dBm @ RBW 3 kHz
Att 45 dB SWT 11.2 ms @ YBW 10kHz Mode Sweep
@ 1Pk View
M1[1] 10.40 dBm
908.587110 MHz
20,08 Occ Bw 128.483939508 kHz
M1
10 dBm =
T‘:{\«,.A.J\A_N\-ﬂ&?
0 dBm ]
-10 dBm ’j} -H‘
-20 dBm / \“hw
-30 dBm »\‘\M"L
-40 dBm N‘/V\/Jﬂf e
S0 dem U M "““'L\WM
CF 908.5 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 908.58711 MHz 10.40 dBm
Tl‘ 1 908.466004 MHz -0.11 dBm Occ Bw 128.483939508 kHz
T2 | 1 908.594488 MHz 0.76 dBm
Jl

Date: 7.MAR.2018 09:21:14

] Measuring...

{ CEEPE 07.03.201%

09:21:14 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

99% Occupied Bandwidth

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 RSS-Gen
Description: LoRaModular Transmitter Clause
Section 6.6

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Channel Chl Freq (MH2z) 99% BW (MH2z)
High 914.900 0.128109
Spectrum | ':%1
Ref Level 30.00 dBm @ RBW 3 kHz
Att 45 dB @ SWT 100 ms @ VBW 10 kHz Mode Sweep
@ 1Pk View
M1[1] 10.11 dBm
914.987740 MHz
20,08 occ Bw 128.108986377 kHz
M1
10 dBm X
0dBm {
-10 dBm x \'
20 dBm j} \Lh
-30 dBm i \
-40 dBm - W
JW m‘u i
-50 dBm ‘me rﬁ%
CF 914.9 MHz 8001 pts Span 1.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 914.98774 MHz 10.11 dBm
T1 1 914,867129 MHz -0.93 dém occ Bw 126.108986377 kHz
T2 |1 014,995238 MHz -0.23 dBm
U

)

Date: 7.MAR.2018 09:38:47

Measuring...

CURRRD W8 VD0
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15.247 (8,2,03)

Test Procedure: ANSI C63.10-2013

Peak Output Power

Per clause 11.9.1.1 RBW > DTS Bandwidth

Maximum Peak Output Power (Conducted)

The following procedure shall be used when an instrument with a resolution bandwidth that is

greater than the DTS bandwidth is available to perform the measurement.

a) Set the RBW > DTS bandwidth
b) Set the VBW > [ 3x RBW ]

C) Set span > [ 3x RBW |

d) Sweep time = auto couple

€) Detector = peak

f) Trace mode = max hold

0) Allow trace to fully stabilize
h)

1) Submit plots

Test Set Up:

Use peak marker function to determine the peak amplitude

EUT

SPECTRUM
ANALYZER
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Peak Output Power (Cond)
DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 125 kHz LoRa Modular Transmitter Clause
15.247(b)
Environmenta Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Ddta .
FreaaMHz | b dBm) | (dBm) @m) | Pwrmw) | (mw) mw) | PessFal
902.300 15.27 30.00 -14.73 33.65 1000 -966.35 Pass

Spectrum | Ev:‘

Ref Level 30.00 dBm @ RBW 300 kHz
Att S50dBE  SWT 8ms @ VBW 1MHz Mode Sweep
SGL Count 100/100
@ 1Rm Max
M1[1] 15.27 dBm
0902.281532 MHz
20 dBm {8
/—'_'_—'_"-x

10 dBm

0 dem / \
-10 dBm /

-20 dBm

/| N\

-30 dBm t !
-40 an‘»

-50 dBm
-60 dBm
CF 902.323772 MHz 8001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 002.281532 MHz | 15.27 dBm | | |

—
T 7 Ready  WNNNNNNAD WM ool

Date: 7.MAR.2018 09:06:09
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 125 kHz LoRa Modular Transmitter Clause
15.247(b)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Ddta .
FreaMHz | oy dBm) | (dBm) @Bm) | Pwr(mw) | (mw) (mw) el
908.500 15.12 30.00 -14.88 3251 1000 -967.49 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 300 kHz
Att S50dBE  SWT 8ms @ VBW 1MHz Mode Sweep
SGL Count 100/100
@ 1Rm Max
M1[1] 15.12 dBm
908.558990 MHz
20 dBm T
__!_——~=H
10 dBm St \
0 dBm ™
l”
-10 dBm / \
-20 dBm // \
30 dBm o \‘*
-40 dBm
-50 dBm
-50 dBm
CF 908.5 MHz 8001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 [ 1] 008.55899 MHz | 15.12 dBm | | |
H ] Ready I 07.03.2018

Date: 7.MAR.2018

08:23:23

09:23:23 %
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436 Peak Output Power (Cond)
DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 125 kHz LoRa Modular Transmitter Clause
15.247(b)
Environmenta Conditions
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Ddta .
FreaaMHz | b dBm) | (dBm) @m) | Pwrmw) | (mw) mw) | PessFal
914.900 14.89 30.00 -15.11 30.83 1000 -969.17 Pass

Spectrum | ':%I

Ref Level 30.00 dBm @ RBW 300 kHz
Att 50dE @ SWT 100 ms @ VBW 1MHz Mode Sweep
SGL Count 100/100
@ 1AP Max
M1[1] 14.89 dBm
914.899250 MHz
20 dem AT
.//J

10 dBm / \\
0 dBm =

CF 914.9 MHz 8001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 [ 1] 014.89925 MHz | 14.89 dBm | | |
U —
il ) Ready CETTTT ] AT

Date: 7.MAR.2018 09:41:20
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: kHz LoRa Modular Transmitter Clause
15.247(b)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Delta .
FreaMHz | oy dBm) | (dBm) @Bm) | Pwr(mw) | (mw) (mw) el
903 15.43 30.00 -14.57 34.91 1000 -965.09 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 1 MHz
Att 50dB  SWT 8ms @ VBW 3 MHz Mode Sweep
@ 1Pk View
Mi[1] 15.43 dBm
902.92250 MHz
20 dBm ot
10 dBm
0 dBm /
-10 dem // HH"‘\
-20 dBm f
-40 dBm
-50 dBm
-60 dem
CF 903.0 MHz 8001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 902.9225 MHz | 15.43 dBm | | |
H ] Measuring... iil.ll.l' “ 071:3127,";2 %
Date: 7.MAR.2018 10:17:56
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 500 kHz LoRa Modular Transmitter Clause
15.247(b)

Environmental Conditions

Ambient Temperature

Relative Humidity

Barometric Pressure

21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Delta .
FreaMHz | oy dBm) | (dBm) @Bm) | Pwr(mw) | (mw) (mw) el
907.75 15.30 30.00 -14.7 33.88 1000 -966.12 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 1 MHz
Att 50dB  SWT 8ms @ VBW 3 MHz Mode Sweep
@ 1Pk View
M1[1] 15.30 dBm
907.77000 MHz
20 dBm T
10 dBm et
0 dBm / \\1\1’
-10 dem / N»L\
-20 dem / '"'.
-40 dem
50 dem
-60 dem
CF 907.75 MHz 8001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 907.77 MHz | 15,30 dBm | | |
H ] Measuring... I.l.llli" “ Wi:"’::g:;: %
Date: 7.MAR.2018 10:43:00
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Peak Output Power (Cond)

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 500 kHz LoRa Modular Transmitter Clause
15.247(b)

Environmental Conditions

Ambient Temperature Relative Humidity Barometric Pressure
21°C 25 % 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Meas Peak Limit Delta Meas Peak Limit Ddta .
FreaMHz | oy dBm) | (dBm) @Bm) | Pwr(mw) | (mw) (mw) el
914.900 15.11 30.00 -14.89 3243 1000 -967.57 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 1 MHz
Att 50dB  SWT 8ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max
Mi[1] 15.11 dBm
913.92880 MHz
20 dBm T
10 dem /Lm
0 dBm / \H
-10 dem / K’u\
-20 dem
-40 dBm
-50 dBm
-60 dem
CF 914.2 MHz 8001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 913,9288 MHz | 15,11 dBm | | |
H ] Measuring... '.l.ll.l' “ 071:34’29"13 %

Date: 7.MAR.2018 10:49:13
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15.247 (a,2,d) Conducted Band Edge and Out of Band Emissions
Test Procedure: ANSI C63.10-2013

Band-edge Compliance of RF Conducted Emissions

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to
the bandedge, as well as any modulation products which fall outside of the authorized band of
operation

RBW 3 1% of the span

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest
modulation product outside of the band, if thislevel is greater than that at the bandedge. Enable
the marker-delta function, then use the marker-to-peak function to move the marker to the peak
of the in-band emission. The marker-delta value now displayed must comply with the limit
specified in this Section. Submit this plot.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the
trace to stabilize. Follow the same procedure listed above to determine if any spurious emissions
caused by the hopping function also comply with the specified limit. Submit this plot.

Test Set Up: Same as 15.247 (a,2) 6dB Emission Bandwidth
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number: 86088 Date: 6 Mar 2018 Conformance
. Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 125 kHz LoRa Modular Transmitter Clause
15.247(a,2,d)
Ambient Temperature Relative Humidity Barometric Pressure
26 °C 30% 101.35 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Conducted Band Edge Measurement Freq
Delta Pass/Fail
Limit Lower (MH2z) Upper (MH2z) (MHz2)
902 902.143 0.143 Pass
Spectrum | [@
Ref Level 30.00 dBm @ RBW 100 kHz
Att 50dB  SWT 8ms @ VBW 300 kHz Mode Sweep
@ 1Pk Wiew
M2[1] -3.93 dBm
0902.142270 MHz
20 dem i M1[1] 15.55 dBm
0902.275130 MHz
10 dBm /
0 dem %L I,
el B
D1 -4.450 dBm
-10 dBm f \\
-20 dBm N
-30 dBm Mﬁﬁ
-50 dBm
-60 dBm
T
CF 902.3 MHz 8001 pts Span 1.0 MHz
Marker
_Type | Ref | Tre X-value y-value Function Function Result
Mli 1 902,27513 MHz 15.55 dBm
M2‘ 1 902.14227 MHz -3.93 dBm
D3 M1| 1 -275.13 kHz -52.36 dB
H ] Measuring... 'lllllll' “ 06.03.2018

16:05:08 %

Date: 6.MAR.2018 16:05:08
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1100 E Chalk Creek Road
Coalville, UT 84017
(435) 336-4433
FAX (435) 336-4436

Band Edge M easurements

DNB Job Number: 86088 Date: 7 Mar 2018 Conformance
o Standard
Customer: Vutiliti Inc.
Model Number: VUHDRF1 FCC Part 15
Description: 125 kHz LoRa Modular Transmitter Clause
15.247(a,2,d)
Ambient Temperature Relative Humidity Barometric Pressure
21 °C 25% 101.2 kPa
EUT performed within the requirements of the applicable standard [X] Yes [ ] No JPayne
Conducted Band Edge Measurement Freq
Delta Pass/Fail
Limit Lower (MH2z) Upper (MH2z) (MHz2)
930 915.126 14.874 Pass

Spectrum | ':%I
Ref Level 30.00 dBm @ RBW 100 kHz
Att 50dB  SWT 8ms @ VBW 300 kHz Mode Sweep
@ 1AP View
M1[1] 14.84 dBm
914.87580 MHz
20 dem Pt mM2[1] -4.44 dBm
ﬁ 915.12570 MHz
10 dBm (
0 dBm T ot
3
D1 -5.160 dBm
-10 dem {
-20 dBm
-30 dBm
-50 dBm
-60 dBm
Fils
|
CF 921.1 MHz 8001 pts Span 20.0 MHz
Marker
Type | Ref | Trc X-value y-value Function Function Result
M1 1 014,8758 MHz 14.84 dBm
M2‘ 1 915.1257 MHz -4.44 dBm
D3 M2 | 1 12,8743 MHz -35.54 dB
— U —
H ] Measuring... 'Illlllll “ 071:3022";2 %
Date: 7.MAR.2018 10:02:32
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