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COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

1. Scope

This test report certifies that the iZotope Spire Studio (Tonos Product) Bluetooth Low Energy
(BLE) Transmitter, as tested, meets the FCC Part 15, Subpart C and ISED Canada RSS-247,
Issue 2 requirements. The scope of this test report is limited to the test sample provided by
the client, only in as much as that sample represents other production units. If any significant
changes are made to the unit, the changes shall be evaluated and a retest may be required.

2. Product Details

2.1. Manufacturer:
2.2. Model Number:
2.3. Serial Number:
2.4. Description:
2.5. Power Source:

iZotope, Inc.

Spire Studio

HA-389 (including HA-414 CPU, HA-426 Ul, and HA-401 Audio)
“Spire Capture Pro”: wireless internet enabled audio recording device.
DC 5 Volts @ 2 Amps. (Wall adapter)

2.6. Hardware Revision: Tonos_Rev2
2.7. Software Revision:  Bare Modus 2.2.0.15384
2.8. Modulation Type: OFDM

2.9. Operating Frequency: 2.4 GHz Nominal
2.10. EMC Modifications: .None

3. Product Configuration
3.1. Operational Characteristics & Software

First, make sure to plug the device in and let it charge for at least two hours. Turn the
device on by pressing and holding the power button on the rear for at least two seconds.
The LED panel will display a boot-up animation with white LEDs. After a few seconds, the
device will enter testing mode and the LED panel will display one yellow and nine purple
segments. The device will initially be in an idle, non-transmitting state.

For Bluetooth Low Energy testing, the device has four test modes:

Test Mode Tx Mode Channel Data Rate
1 Idle - -
6 BLE 37 1 Mbps
7 BLE 17 1 Mbps
8 BLE 39 1 Mbps
3.2. EUT Hardware
Model/Part # / : Input | Freq _— q
Manufacturer h Serial Number
Options Voltage| (Hz) Description/Function
iZotope, Inc. | Spire Studio None 5 DC
3.3. EUT Cables/Transducers
Cable Type Length Shield From To
Power 1 Meter No Power Adapter Equipment under test
Mic/Line In 1 1 Meter Yes Unterminated Equipment under test
Mic/Line In 2 1 Meter Yes Unterminated Equipment under test
Headphones 1 Meter Yes Headphones Equipment under test
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3. Product Configuration (continued)

3.4. Support Equipment

Device Manufacturer Model Serial No. |Comment
None
3.5. Block Diagram Cables
Isotope Mic - Microohone
Spire Studio HP - Headphones

4. Measurements Parameters
4.1 Measurement Equipment Used to Perform Test

) pt

5VDC Mic HP

b

HP Mic

Device Manufacturer [Model No.| Serial No. | Cal Due | Interval
EMI Test Receiver, 9kHz - 7GHz ' Rohde & Schwarz ESR7 101156 9/10/2020 2 Years
EMI Test Receiver, 10 Hz - 7GHz ' Rohde & Schwarz ESR7 101770 10/3/2020 2 Years
Spectrum Analyzer, 2 Hz to 26.5 GHz?| Rohde & Schwarz FSW26 102057 9/13/2020 2 Years
Spectrum Analyzer, 9 kHz to 40 GHz® | Rohde & Schwarz FSV40 100899 9/10/2020 2 Years
EMI Receiver 9 kHz - 1 GHz Hewlett Packard 8546A 3650A00360 | 9/11/2020 2 Years
Loop Antenna 9 kHz - 30 MHz EMCO 6512 9309-1139 1/28/2022 3 Years
Biconilog Antenna, 30 MHz to 2 GHz | Sunol Sciences Corp JB1 A050913 6/5/2022 2 Years
Horn Antenna, 960 MHz to 18 GHz Electro-Metrics EM-6961 6337 10/3/2020 2 Years
Horn Antenna, 18 GHz to 40 GHz Com-Power AH-840 03075 1/7/12021 2 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A01323 | 9/11/2020 2 Years
Digital Barometer Control Company 4195 ID236 4/3/2020 2 Years
Temperature Chamber Ef;fgﬁﬁﬁal SD-308 10782 CNR

"ESR7

Firmware revision: V3.46 SP1, Date installed: 12/22/2018

2FSW26 Firmware revision: V4.30 SP1, Date installed: 02/22/2019

3 FSV40

4.2. Measurement Software

Firmware revision: V2.30 SP4, Date installed: 05/04/2016

Previous V3.36 SP2, installed 12/5/2018.
Previous V3.36 SP2, installed 10/26/2018.
Previous V2.30 SP1, installed 10/22/2014.

Software Title or :
Manufacturer Description Model # Rev. Report Sections
Compliance Worldwide TesF Report Test Report 1.0 | 7.10. Conducted Emissions
Generation Software Generator
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Test Number: 431-19 Issue Date: 12/10/2019

4. Measurements Parameters
4.3. Measurement & Equipment Setup

Test Dates: Nov. 6" to Dec. 6" 2019
Test Engineers: Sean Defelice, Brian Breault
Normal Site Temperature (15 - 35°C): 21.7

Relative Humidity (20 -75%RH): 32%

Frequency Range: 30 kHz to 25 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 9 kHz — 150 kHz to 30 MHz

120 kHz— 30 MHz to 1 GHz
1 MHz - Above 1 GHz

EMI Receiver Avg Bandwidth: 30 kHz — 150 kHz to 30 MHz
300 kHz— 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Detector Function: Peak, QP - 150 kHz to 1 GHz
Peak, Avg- Above 1 GHz
Unless otherwise specified.

4 4. Measurement Procedures

Test measurements were made in accordance FCC Part 15.247: Operation within the
bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5850 MHz, and 24.0 - 24.25 GHz.

The measurement procedures in this report are in accordance with ANSI C63.10-2013:
American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices. FCC OET Publication Number KDB 558074 D01 v05r02, Guidance for
Performing Compliance Measurements on Digital Transmission Systems (DTS),
Frequency Hopping Spread Spectrum Systems, and Hybrid System Devices
Operating Under 815.247, dated April 2, 2019, was also referenced for the test
procedures used to generate the data in this report. All references to these publications
refer to this versions and dates detailed in this paragraph.
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4. Measurements Parameters

4.5. Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency + 1x108
Radiated Emission of Transmitter +4.55 dB
Radiated Emission of Receiver +4.55 dB
Temperature +0.91°C
Humidity +5%

5. Choice of Equipment for Test Suits

5.1 Choice of Model
This test report is based on the test samples supplied by the manufacturer and are
reported by the manufacturer to be equivalent to the production units.

5.2 Presentation
This test sample was tested complete with all required ancillary equipment. Refer to
Section 3 of this report for product equipment configuration.

5.3 Choice of Operating Frequencies
The Izotope Spire Studio, as tested, operates on 40 channels, from channels 0 to 39 in
the 2.4 GHz band.

In accordance with ANSI C63.10-2013, section 5.6, and FCC Part 15.31 (m), the choice
of operating frequencies selected for the testing detailed in this report are outlined in the
following table:

ch | Frequency ch | Frequency ch I Frequency ch I Frequency
anne (MH2) anne (MH2) anne (MH2) anne (MH2)
37 2402 9 2422 18 2442 28 2462
0 2404 10 2424 19 2444 29 2464
1 2406 38 2426 20 2446 30 2466
2 2408 11 2428 21 2448 31 2468
3 2410 12 2430 22 2450 32 2470
4 2412 13 2432 23 2452 33 2472
5 2414 14 2434 24 2454 34 2474
6 2416 15 2436 25 2456 35 2476
7 2418 16 2438 26 2458 36 2478
8 2420 17 2440 27 2460 39 2480

5.4 Mode of Operation

Modulation type : GFSK
Payload pattern : PRB29
Payload Length : 37 bytes

For band edge measurements (section 7.6), the DTS bandwidth measurements were
taken into consideration for the worst case examples.
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6. Measurement Summary

FCC ISED Test
Test Requirement Rule Rule Report Result
Requirement Requirement | Section
Antenna Requirement 15.203 71 Compliant
Minimum DTS Bandwidth 15.247 (a) (2) Rgsz-ggw 72 | Compliant
Maximum Peak Conducted Output RSS-247 .
Power 15.247 (b) (1) 5.4 d) 7.3 Compliant
Operation with directional antenna .
gains greater than 6 dBi 15.247 (b) (4) -—- 7.4 Compliant
Spurious Radiated Emissions 15.247 (d) RSGS'%EN Compliant
Spurious Radiated Emissions 7.5
(> GHz) - Harmonic 15.247 (d) RSGS'%EN Compliant
Measurements ]
Band Edge and Out of Band RSS-GEN .
Measurements 15.247 (d) 6.13 7.6 Compliant
Emissions in Non-restricted RSS-GEN .
Frequency Bands 15.247(e) 6.13 7.7 Compliant
Peak Power Spectral Density 15.247(e) R§82-§?7 7.8 Compliant
AC _Po_wer Line Conducted 15.207 RSS-GEN 7.9
Emissions 7.2
Duty Cycle 15.247 N/A 7.10 Compliant
99% (Occupied) Bandwidth RSS-GEN 711 | Compliant
. . RSS-GEN, Issue

Public Exposure to Radio 1.1307 (b) (1) | 5.Section3.4, | 7.12 | Compliant
Frequency Energy Levels RSS 102

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
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7. Measurement Data
7.1. Antenna Requirement (15.203)
Requirement: An intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device.
The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section.

Results: The lzotope Spire Studio utilizes a chip etch antenna that is not user
replaceable.
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7. Measurement Data
7.2. Minimum DTS Bandwidth (15.247 (a) (2, ISED RSS-247 5.2 a))

Requirement: (15.247 (a) (2)

Systems using digital modulation techniques may operate in the 902 -
928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The
minimum 6 dB bandwidth shall be at least 500 kHz.

Procedure: This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 8.1 Option 1, DTS (6 dB)
Channel Bandwidth.

Results: The device under test meets the minimum 500 kHz DTS (6 dB) bandwidth

requirement.

6dB Minimum
Frequency . -6 dB
Channel (MHz2) Bar(]lgl—\?lzl)dth Bandwidth Result
(kHz)
37 2402 697.66 >500 Compliant
17 2442 685.06 >500 Compliant
39 2480 683.70 >500 Compliant

7.2.1. Low Channel — 37, 2402 MHz

431-19 Tzotrope Spire Studio BLE DTS (-6 dB Bandwidth)

MultiView Spectrum

Ref Level 107.00 dBubym & RBW 100 kHz

- Att 048 SWT 501 ms & VBW Z00kHz Mode Sweep
TOF “027 5 ANT 0216 ETS Lindgren 3117 3M F5°.* 1035 CBL 0318 GORE OkCOCOCO240.0" ¥IG Bypass
1 Fregquency Sweep

91,588 dBpV/m
2401984000 GHz

95 gy,

o0 BN

25 dBy

T B d

&0 dBpv/m:

i ..fw.q, o m‘f

"
CF 2,402 GHz
2 Marker | able

5001 pts 300.0 kHz,/

__Span 3.0 MHz

2.401984 GHz

M1 1 91.88 dBpV/m e 6.0 di
T! 1 2.40165027 GHz 85.84 dBuV/m noE down BW 697.66 kHz
T2 1 2 40234793 GHr 835.91 dBuvim O Factor 34420
25117019
Measuring...  NNINNENER [T
10:53:40 25.11.2049
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7. Measurement Data
7.2. Minimum DTS Bandwidth (15.247 (a) (2)) (continued)
7.2.2. Middle Channel — 17, 2440 MHz

431-19 Tzotrope Spire Studio BLE DTS (-6 dB Bandwidth)

MultiView ~ Spectrum -

Ref Level 107.00 dBubym & RBW 100 kHz
- At 045 SWT 501 ms & VBW 300kHz  Mode Sweep
5 ANT 0216 ETS Lindgren 3117 3M F5°* 1036 CBL 0319 GORE OKCOCOCO240.0" YIG Bynass
D
105
100
e [N e P
B ER /F.!" S
e oy i \\1‘
-~ "\
B0 dBuv I )
# / N
TE By e A
T g e M"}
J.Vf' L gty
&5 dBy 7 T e
By \“‘J'
W J el .I P

CF 2,442 GHz 2001 pts S00.0 kHz / Span 3.0 MHz

ML 1 2.441982 GHz 95.36 dBpV/m =33 £.0 di

TL 1 244166347 GHz 89.34 dBuV/m niE down BW 685.06 kHz

T2 1 244234653 GHr 89,28 B/ O Factor 3364.6

25.11.2019
Measuring...  [INNNNRENN e hae

11:02:46 25.11.2049

7.2.3. High Channel — 39, 2480 MHz

431-19 Izotope Spire Studio BLE DTS (-6 dB) Bandwidth

MultiView ~ Spectrum -

Ref Level 107.00 dBii'm & RBW 100 kHz
- Att 048 SWT 201 ms & VBW 300 kHz  Mode Sweep
TOF 10036 CAL 0319 GORE OKCOQOCO240.0" ° 276 ANT 0319 ETS Lindgren 3117 3
e
105 Ry mMi[1]
247999250 GHz
100
!
95 diy
g N
0 EBy // g
s \\
5 diy —
20 diy
\
TE A 1 W
/ N,
T g e Q/ kY
o A -
-\'A“‘”‘ ™ gy
65 dBy T Ll N
lll',“ll .-r"l{ | \\
v - L
rl"i‘h. ..'J"‘f" ' J\*L ) N ——
CF 2,48 GHz 2001 pts S00.0 kHz / Span 3.0 MHz
ML 1 2.4799925 GHz 95.42 dBpV/m =33 £.0 di
TL 1 24796717 GHz 89.45 dBuV/m niE down BW 683.70 kHz
T2 1 24803553 GHz 85,40 dBuv/m O Factor 3627.5

Measuring... NENNNNENN  we jEf0ofzon

01:04:08 PM 12/06/2019
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7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power (FCC 15.247 (b)(3), ISED RSS-247 5.4 d)

Requirement: (15.247 (b) (3))
The maximum peak conducted output power of the intentional radiator
shall not exceed the following: For systems using digital modulation in the
902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt
(+30 dBm).

This test was performed in accordance with the procedure detailed in
FCC OET publication number KDB 558074, Section 9.1.1.

A spectrum analyzer resolution bandwidth of 1 MHz and a video
bandwidth of 3 MHz were used to meet the requirements of FCC OET
publication number 558074, Section 9.1.1 and the measured product
DTS bandwidth.

The device under test meets the required maximum peak conducted
output power level of 1 Watt (30 dBm).

Qs

!ACCREDITED!
TESTING CERT #1673.01

Issue Date: 12/10/2019

Procedure:

Test Note:

Results:

Maximum Peak Radiated Peak .
BLE AREEETEY Output Power Limit AELEIY Result
Channel

(MHz) (dBuv/m) (dBm)?t (dBm) (dB)

37 2402 92.89 -2.34 30 -32.34 | Compliant

17 2442 96.33 1.10 30 -28.90 | Compliant

39 2480 98.36 3.13 30 -26.87 | Compliant

'Converted from field strength. Reference ANSI C63.10-2013, Annex G, section G2

7.3.1. Low Channel — 37, 2402 MHz

431-19 Izotrope Spire Studio BLE Maximum Peak Output Power

MultiView

Spectrum
7.00 dBuhim = RBW (CISFR) 1 MHz
048 SWT 501 ms & VBW IMHz  Mode Swesp
15 Lindgren 3117 3M FS°.* 1036 CBL 0319 GORPE OKCOQOCO240.0" YIG Bypass

&0 dey

Span 5.0 MHz2
25.11.2019
S 10:50:22

CF 2,402 GHz 5001 pis 500.0 kHz/

Measuring...

10:50:22 25.11.2019
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7. Measurement Data
7.3. Maximum Peak Conducted Output Power (continued)
7.3.2. Middle Channel — 17, 2440 MHz

431-19 Tzotrope Spire Studio BLE Maximum Peak Conducted Output

®
MultiView ~ Spectrum -

Ref Level 107.00 dBubym & RBW (CISFR) 1 MHz
- Att 048 SWT 501 ms & VBW IMHz  Mode Swesp
TDF * 16 ETS Lindgren 3117 3 F2° ° 1036 CRAL 0319 GORE OKCODOCO240.0" YIG Bypass
e WeEp
108 dopvin mMi[1] 96,33 v/m
2481991000 GHz
10a

95 BBy /
B0 dByN
B5 dBg i

B0 gy

75 dBy/m

&0 dey
CF 2.442 GHz 5001 pts S00.0 kH=/ Span 5.0 MHz

25112019
tMeasuring...  INNENENNN W e

11:44:47 25.11.2049

7.3.3. High Channel — 39, 2480 MHz

431-19 Tzotrope Spire Studio BLE Maximum Peak Conducted Output

®
MultiView ~ Spectrum -

Ref Level 107.00 dBA/m & RBW (CISPR) 1 MHz
048 SWT 501 ms & VBW IMHz  Mode Swesp

165 ETS Lindgren 3117 3m F5°.* 1036 CBL 0319 GORE OKCOD0COZ40.0" Y16 Bypacs

Weep
il

L= ~
-
05 aBm / \
B g e / \

B5 ol / \
L) o
75 dBm / \

0 diym

i

Span 5.0 MHz
Moosuring... NIINIENL  we 251201

€0 dgy

CF 2.48 GHz 5001 pts 500.0 kHz/

11:20:44 25.11.2049
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7. Measurement Data
7.4. Operation with directional antenna gains greater than 6 dBi (15.247 (b)(4))
Requirement: If transmitting antennas of directional gain greater than 6 dBi are used,

DUT Status:

the conducted output power from the intentional radiator shall be reduced
below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of FCC
Part 15.247, as appropriate, by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

Systems operating in the 2400 — 2483.5 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi provided the maximum
peak output power of the intentional radiator is reduced by 1 dB for every
3 dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 5725 — 5850 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter peak output power.

Procedure: Not applicable for the device under test.

The DUT utilizes an antenna with a gain of 1.5 dBi and therefore is
exempt from this requirement.
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TESTING CERT #1673.01

Issue Date: 12/10/2019

7. Measurement Data (continued)

7.5. Transmitter Spurious Radiated Emissions (30 kHz to 40 GHz) (FCC 15.209, ISED
RSS-GEN 6.13)

7.5.1 Transmitter Spurious Radiated Emissions
Requirement: (15.209) The Emissions from an intentional radiator shall not exceed the

Procedure:

Test Notes:

Results:

field strength levels specified in the following table:

Frequency Range Distance Limit
(MHz) (Meters) (dBuv/m)?t
0.009 to 0.490 3 128.51093.8
0.490 to 1.705 3 73.8 0 63.0

1.705 to 30 3 69.5

30 to 88 3 40.0

88 to 216 3 43.5

216 to 960 3 46.0

>960 3 54.0

"Measurements in the 9 to 90 kHz, 110 to 490 kHz and above 1000 MHz ranges employ
an average detector. Otherwise a quasi-peak detector is used.

This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 12.0: Emissions in
restricted frequency bands and FCC 47CFRPart 15.209: Radiated
Emission Limits; General Requirements.

The test methods used to generate the data in this test report is in
accordance with ANSI C63.10:2013, American National Standard for
Testing Unlicensed Wireless Devices.

Measurements were made from the lowest oscillator frequency as stated
by the manufacturer (32.768 kHz) to the 10" harmonic of the highest
transmitter frequency or 40 GHz, whichever is lower.

Reference FCC Part 15.33(a) and FCC Part 15.33(a)(1).

Each of the test modes documented within the test report were evaluated
and the worst case of each of the test modes is detailed in this section. A
full set of measurement scans are presented in Appendix A of this test
report.

The Emissions from the DUT did not exceed the field strength levels
specified in the above table.

Worst-Case Field FCC . Receive

Measured Part 15.209( Margin | Reference Antenna

Frequency Range Frequency RN Limit Polarity

(MHz) (dBpV/m)| (dBpV/m) | (dB) |[Appendix A (H/V)
10 kHz - 150 kHz 0.01575 78.33 123.64 | -45.31 A1.1.3 Gnd Parallel

150 kHz - 30 MHz 0.91050 53.21 68.43 -15.22 A2.2.3 Parallel
30 MHz - 1000 MHz 958.74000 38.10 46.00 -7.90 A3.1.1 H
1000 MHz - 10000 MHz | 6847.130 43.56 74.00 -30.44 A4.1.1 H
10000 MHz - 18000 MHz | 17985.200 48.28 74.00 -25.72 A5.1.1 H
18000 MHz - 25000 MHz | 23755.170 44.50 74.00 -29.50 AB.2.1 H
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Issue Date: 12/10/2019

7. Measurement Data (continued)
7.5. Transmitter Spurious Radiated Emissions (30 kHz to 40 GHz) (FCC 15.209, ISED

RSS-GEN 6.13)

7.5.2. Transmitter Spurious Radiated Emissions (Harmonic Meas.) Test Results
Worst case measurements of Harmonics that fall into the restricted bands.

Field Strength Limit Margin Antenna
(Fh;ng ; (dBuv/m)? (dBuv/m) (dBuV/m) Polarity | Result
Peak Average Peak Average Peak | Average (HjM)

4804 48.32 35.52 74.00 54.00 -25.68 | -18.48 H Compliant
4884 47.04 35.34 74.00 54.00 -26.96 | -18.66 \Y Compliant
4960 47.57 36.44 74.00 54.00 -26.43 | -17.56 \Y Compliant
7326 49.90 37.85 74.00 54.00 -2410 | -16.15 H Compliant
7440 50.27 39.02 74.00 54.00 -23.73 | -14.98 \Y Compliant
12010 60.01 47.09 74.00 54.00 -13.99 -6.91 H Compliant
12210 57.94 47.38 74.00 54.00 -16.06 -6.62 \Y Compliant
12400 59.81 47.81 74.00 54.00 -14.19 -6.19 H Compliant
19216 64.29 51.56 74.00 54.00 -9.71 -2.44 H Compliant
19536 64.37 52.25 74.00 54.00 -9.63 -1.75 H Compliant
19840 62.77 51.22 74.00 54.00 -11.23 -2.78 H Compliant
22320 63.98 52.20 74.00 54.00 -10.02 -1.80 H Compliant

1 All correction factors are stored in the spectrum analyzer and applied to these column entries.
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7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (FCC 15.209, ISED RSS-GEN 6.13)

Requirement: 15.247(d) In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in
Section 15.209(a) (see Section 15.205(c)).

For the lower band edge, this measurement was performed in
accordance with the procedure detailed in FCC OET publication number
558074, Section 11: Emissions in non-restricted frequency bands.

For the upper band edge, this measurement was performed as a typical
restricted band radiated emissions measurement above 1 GHz. Peak and
CISPR average detectors and a 1 MHz resolution and 3 MHz video
bandwidth were utilized.

Procedure:

Test Note: The radiated band edge and worst case out of band measurements in this
report represent the measurements made with the worst case receive
antenna polarity. In addition, the DTS bandwidth measurements were

taken into consideration for the worst case examples.

The DUT met the 20 dB requirement at the lower band edge and the Part
15.209 requirements at the upper band edge.

Results:

7.6.1. Lower Band Edge

Band Edge Lowest Maximum BaDr;?tE?c?e Minimum

Ere ueng Transmitter PSD Max PSD Required
quency | prequency (100 kHz) (100 kH2) Delta Result
(MHz) (MHz) (dBpVv/m) (dB) (dB)
2400 2402 91.46 -39.52 -20 Compliant

Note: Reference the plot on the following page.
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WORLDWIDE TESTING CERT #1673.01

Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Lower Band Edge

431-19 Tzotope Spire Studio Lower Band Edge

MultiView
Ref Level 100,00 dBAm

Spectrum

& RBW 100 kHz

048 SWT 501 ms & VBW Z00kHz Mode Sweep

AMT 0216 ETS Lindgren 3117 3M F5°* 1035 CBL 0319 GORE OKCODOCO240.0"
e

1 Bypass

Mi[1]
95 dBy D2p1 )
o dBpm _:’;- \-"“”).‘x"-l._v.-, J‘J\‘
&5 iy’ f.l I\
F \'\
i \\
B0 cBy f.f’ u\
75 am/m ! _,.-"I I"\
TO dB i I)r.l \\'I
B5 dByrvm: \l
,f‘“““w/ \uf*"“
ED aBv ’J"f
e e
2.300 GHz 2 s001 pis 400.0 kM= / 2,403 GH2
Mossuring.. TINNNEEEE  we 2512018
13:57:54 2511.2019
7.6.2. Upper Band Edge and Worst Case Out of Band
Upper Band Edge
Band Edge Field Strength Limit Margin
Frequency (dBuVv/m) (dBpVv/m) (dB) Result
(MHz) Peak Average Peak Average Peak Average
2483.5 46.71 34.99 74 54 -27.29 -19.01 Compliant
Worst Case Out of Band
Band Edge Out of Band Field Strength Limit Margin
Frequency Frequency (dBpVv/m) (dBpVv/m) (dBuVv/m) Result
(MHz) (MHz) Peak | Average | Peak | Average | Peak | Average
2483.5 2484.1344 47.82 34.65 74 54 -26.18 | -19.35 Compliant

Note: Reference the plot on the following page.
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WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Upper Band Edge and Worst Case Out of Band

431-19 Izotope Spire Studio Upper Band Edge

MultiView * Spectrum -
Ref Level 1O B m & RBYW (CISPR) 1 MHz
= An Sd8 SWT 1235 = VBW FMHz  Mode Sweep

Mi[1] - iy n
o ~ Lioecor i) 248001440 GHz
QO aBpvim: 4
[ nn,.»M
274,000 oy,
70 oRlY r/. \
£
2T
: - ENEE N ;

50 cBy, d .

S \‘\ PSRTEN I O T TP OO Y SO O NOPLRTVPPR T | L pia
il By L s AR by

¥ (¥
30 B !
| |

2,478 GHe 2001 pls _ 1.2 MHe/ 2,49 GHe
2 Marker [ able

ML 1 2.4800144 GHz 98.35 dBpV/m

Mz 4 2.4801848 GHz 92.52 dBpV/m

M3 1 2.483512 GHz 46.71 dBpV/m

M4 2 2.4835 GHz 34.99 dBpV/m

M5 1 2.4841344 GHz 47.82 dBpV/m

[ = 2.4841344 GHz 34.65 dBpV/m

Moosuring... NNENIEEL e 251L2019

14:24:12 25.11.2019

7.6.3. Lower Restricted Band, 2.310 MHz to 2390 MHz

Field Strength Limit Margin
ACSNIEE (dBuV/m) (dBuV/m) (dB) Result
(MHz)
Peak Average Peak |[Average| Peak Average
2375.1950 46.69 33.23 74 54 -27.31 -20.77 Compliant

Reference the plot on the following page.

7.6.4. Upper Restricted Band, 2483.5 MHz, to 2500 MHz

Field Strength Limit Margin
Fffggﬂl;'ef;cy (dBuV/m) (dBuV/m) (dB) Result
z
Peak Average Peak [Average| Peak Average
2484.0526 47.83 33.29 74 54 -26.17 -20.71 Compliant

Reference the plot on the following page.
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COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Lower Restricted Band, 2310 MHz, to 2390 MHz

431-19 Izotope Spire Studio Lower Restricted Band

MultiView Spectrum -
Rel Level £0.00 dBu/m & RBW (CISFR) 1 MMz

= Att 0dE  SWT 805 = VBW
TOF “0276 ANT 0216 ETS Lindgren 3117 3M 2" * 1036 CBL 0319

Mode Sweep
GORE OKCOGOCH240.0%," 1024 CBL D314 WL GORE 0KOCQOC04E 0", “0024 AMe 0715 HP 2dacdll

e L LS B A S ) [ . ! X

2.31 GHz ) ) 5001 pls ) &.0 MHz/ 2.30 GHz

Measuring...  NNNNRNENE e

14:08:13 25.11.2019

Note about the non-EUT transmissions in this band:

The emissions in enclosed in vertical markers were due to transmissions in
the Wireless Communications Service (WCS) B Block (2310 MHz to 2315
MHz). The emission near the center of the Lower Restricted Band was due to a
transmission in the WCS A and B Blocks (2350 MHz to 2360 MHz). A real-time
observation of the Lower Restricted Band confirmed that there were no
emissions contributed by the EUT in either of these WCS Blocks during the
absence of the ambient signals. However, due to the time requirements of the
CISPR average detector, this could not be realized on the spectrum analyzer
display. Markers 1 and 2 represent the peak and CISPR average values of the
worst case emission contributed by the EUT.
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WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Upper Restricted Band, 2483.5 MHz, to 2500 MHz

431-19 Izotope Spire Studio Upper Restricted Band \,/
MultiView = Spectrum -
Ref Level 100,00 dBuv/m * RBW (CISPR) 1 MHz

543 BWT 1653 & VBW IMHz  Mode Swesp
5 ETS Lindgren 3117 3¢ F'5°,* 1006 CBL 03119 GORE 0KCOQOCH240.0¢," 1024 CAL 0314 WL GORE OKOCQOCQO042.0", 0024 AMP 0715 HP ed4cdill

24184 iz
2{ ',"3—"3:'} e
248405260 GHz

100 g 100,000 dipm

G0 gy,

B o,

70 EBpm

£0 dBpN

59 diy
R AT TP ok - ) PPRUTTETOP FTHRET! W PR TRPPL PP RT POV RO i Lk L

A0 dey

x SR
30 dBysvim

2.4835 GHz 5001 pis 1.65 MHz/ 2.5 GHz
25.11.2019
Measuring...  [REITEEEED [T

14:28:53 25.11.2049
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Test Number: 431-19

7. Measurement Data (continued)
7.7. Emissions in Non-restricted Frequency Bands

Requirement: 15.247(d) In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power
limits.

r— ——
AR D)
TESTING CERT #1673.01

Issue Date: 12/10/2019

Test Notes:  Peak in-band measurements were taken at the time the DTS (-6 dB)
bandwidth measurements were made. These values were used as the
reference levels for the following measurements. Refer to section 7.2 of

this report for these values.

Reference Appendix B for the measurement data used for this test
section.

The DUT met the 20 dB requirement emission level delta requirement in
the non restricted frequency bands.

Results:

Emissions in Non-restricted Frequency Bands

WD Worst Case Maximum PSD Minimum
(1O%Sle-|z) Out-of-Band (100 kHz) Max?rit%t%SD Required Result
in-Band® Frequency Out-of-Band (dB) Delta
(dBuv/m) (MHz) (dBuVv/m) (dB)
95.42 0.6135 55.66 -39.76 75.42 Compliant

"Taken from Section 7.2 - DTS Bandwidth
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Test Number: 431-19

7. Measurement Data (continued)
7.8. Peak Power Spectral Density (FCC 15.247(e), ISED RSS-247, 5.2 b))

Requirement: For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8
dBm (103.2 dBuV/m) in any 3 kHz band during any time interval of
continuous transmission. This power spectral density shall be determined
in accordance with the provisions of paragraph (b) of FCC Part 15.247.
The same method of determining the conducted output power shall be
used to determine the power spectral density.

r— ——
AR D)
TESTING CERT #1673.01

Issue Date: 12/10/2019

Procedure: FCC OET publication number 558074, Section 10.2: Method PKPSD
(peak PSD). FCC OET 662911 was referenced to determine the
procedure for measuring in-band power spectral density of transmitters
with multiple outputs in the same band.

Results: The DUT met the required power spectral density limit at the tested

frequencies.

Measurement Results in 2400 MHz to 2483.5 MHz Band

Maximum Maximum Power
Frequency PSD . Limit Margin
Channel Frequency | SPectral Density Result
(MHz) (MHz) (dBuV/m) | (dBm)t (dBm) (dB)

37 2402 2401.9790 77.59 -17.64 8 -25.64 Compliant

17 2442 2441.9831 77.77 -17.46 8 -25.46 Compliant

39 2480 2479.9874 89.26 -5.97 8 -13.97 Compliant
'Converted from field strength. Reference ANSI C63.10-2013, Annex G, section G2

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
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Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)

7.8. Peak Power Spectral Density (15.247(e) ), ISED RSS-247, 5.2 b)) (continued)
7.8.1. Low Channel — 37, 2402 MHz

431-19 Tzotope Spire Studio Peak Power Spectral Density \),:‘\/
MultiView = Spectrum -

Ref Level 85.00 dBuM/m & RBW 3 khz
Od8 SWT 167 ms ® VBW 10kHz Mode Sweep
" 0276 ANT 0216 ETS Lindgren 3117 3M FS"," 1036 CBL 0319 GORE 0KCOROCQ240.0°," 1024 CBL 0314 WL GORE 0KOCQOCO048.0", 0084 AMP 0715 HP 2d4cdll
5

Mi1[1] 7159 v/im
201979000 GHz

"

CF 2,402 GHz 10001 pis

150.0 kH=x /S Span 1.5 MHz
Wooswina.. INIEEL 4o PILZ0%
15:45:10 25.11.2049
7.8.2. Middle Channel — 17, 2442 MHz
431-19 Tzotope Spire Studio Peak Power Spectral Density \)r:’\/
MultiView = Spectrum -
Ref Level 85.00 dBuM/m & RBW 3 khz
Att 0d8  SWT 167 ms ® VBW 10kHz Mode Sweep

TOF “0276 ANT 0216 ETS Lindgren 3117 3M 5%, 1036 CBL 0319 GORE OKCOQOCQ240.0%," 1024 CBL 0314 WL GORE 0KDCQOCG048.0"," 0084 AMP 07 15 HP 244cdill
G

P
[ Hl'!l‘Jan A

.I .l..!Mu'l I'l“ I e
Lll V'ld Jrill rlila

T

=

7 e al
. R BT PlIAN
» | |\ |“ '[.| |

. J.; i Jf"f?ii uﬁj
" iy

o 1y
, | “[WIU

CF 2,442 GHz 10001 pis

50.0 kHef Span 1.5 MHz

25112019
tMeasuring...  INNENENNN LT e

15:43:24 25.11.2049

Page 23 of 75

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com



2 TN
COMPLIANCE [ACCREDITED)

WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data
7.8. Peak Power Spectral Density (15.247(e) ), ISED RSS-247, 5.2 b)) (continued)
7.8.3. High Channel — 39, 2480 MHz

431-19 Tzotope Spire Studio Peak Power Spectral Density \,/
MultiView = Spectrum -

Rel Level 100.00 dBV/m & RBW 3 kHz
Sd3 BWT 167 ms & VBW 10kHz Mode Sweep
T 0216 ETS Lindgren 3117 3M 57 * 1036 CBL (07319 GORE OKCOGOCH240.0%," 1024 CBL 0314 WL GORE 0KOCQOCI04R 0", “0024 Ave 07 15 He sdasdll

Mi[1]

100 dfe f 10 it sy

0 dBpv

ol LA i '||"-rlﬂr '.""i'*"J‘Iri [V ufh"wvﬂ'v‘u'
70 dmpm fJIﬂ |-""||J|"]| ﬂllﬁ.[ || l| ! Lr v \ i v I;II ]II
M““Fw:". . th""]lj"]‘ i
ot N-'\f'-n
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il
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‘MV\ qllrilf[ l_l'h\]m

=

30 dpvim

50.0 kHef Span 1.5 MHz
Measuring...  FENINRENR L ’S&:ﬂ:;;

CF 2.48 GHz 10001 pis

14:46:00 25.11.2049
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WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.9. Conducted Emissions
Requirement: 15.207 With certain exceptions, an intentional radiator that is designed to

Procedure:

Test Notes:
Results:

be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency
or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the following table, as measured using a 50 yH/50 ohms line
impedance stabilization network (LISN).

Frequency Range (Ialelljt\?)
(MHz)
Quasi-Peak Average
0.15t0 0.50 66 to 56 56 to 46*
0.50t0 5.0 56 46
5.0t0 30.0 60 50
* Decreases with the logarithm of the frequency.

This test was performed in accordance with the procedure detailed in
ANSI C63.10-2013, Section 6.2: Standard test method for ac power-line
conducted emissions from unlicensed wireless devices.

The device was tested using the support equipment laptop.

The device under test meets the FCC Part 15.207 test requirements.

Measurement & Equipment Setup

Test Date: 07/03/2018

Test Engineer: Sean Defelice

Site Temperature (°C): 23.3

Relative Humidity (%RH): 40.9

Frequency Range: 0.15 MHz to 30 MHz

EMI Receiver IF Bandwidth: 9 kHz

EMI Receiver Avg Bandwidth: 30 kHz

Detector Functions: Peak, Quasi-Peak & Average
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8. Conducted Emissions Test Results
7.9. Conducted Emissions (FCC Part 15.207)
7.9.1. 120 Volts, 60 Hz Phase

Test No.: 431-19, 120 Volts, 60 Hz Phase

an

FCC Part 15.207

70
et
60 ~
"
a0 =+
- [,
dBpy # -1 1

30 T 1 —H-H

20 ==t =t s === =il NN
10 I o =

0

1 1. Frequency (MHZ) 10. 100.

QP QP QP Avg Avg Avg
Fr?m{%‘cy TIJI:T/;) Amp Limit Margin Amp Limit Margin Comments
" (dBuv) | (dBpv) (dB) (dBuv) | (dBuv) (dB)

.1523 57.95 53.29 65.87 -12.58 38.08 55.87 -17.79

1793 54.13 50.68 64.52 -13.84 36.61 54.52 -17.91

.2220 50.04 45.93 62.74 -16.81 32.86 52.74 -19.88

.3210 48.24 43.37 59.68 -16.31 33.71 49.68 -15.97

.3750 41.42 36.49 58.39 -21.90 25.02 48.39 -23.37

.4628 35.92 31.67 56.64 -24.97 20.56 46.64 -26.08

.5595 33.32 27.65 56.00 -28.35 19.31 46.00 -26.69

.6450 29.45 24.79 56.00 -31.21 16.78 46.00 -29.22

.7800 27.96 21.42 56.00 -34.58 15.15 46.00 -30.85

.9623 24.78 19.38 56.00 -36.62 11.94 46.00 -34.06
1.0298 25.21 19.55 56.00 -36.45 13.49 46.00 -32.51
1.2458 25.41 20.48 56.00 -35.52 12.36 46.00 -33.64
1.4370 25.91 20.63 56.00 -35.37 11.65 46.00 -34.35
2.8703 25.16 19.01 56.00 -36.99 11.64 46.00 -34.36
6.2948 29.47 24.09 60.00 -35.91 16.32 50.00 -33.68
7.6808 25.54 19.66 60.00 -40.34 11.07 50.00 -38.93
9.2153 25.71 19.86 60.00 -40.14 13.03 50.00 -36.97
10.7475 27.47 21.40 60.00 -38.60 13.76 50.00 -36.24
12.2573 27.76 21.25 60.00 -38.75 12.40 50.00 -37.60
13.8255 28.91 22.97 60.00 -37.03 15.26 50.00 -34.74
15.3578 27.10 21.07 60.00 -38.93 14.09 50.00 -35.91
16.8945 29.26 26.51 60.00 -33.49 22.67 50.00 -27.33
18.4313 27.47 24.18 60.00 -35.82 20.09 50.00 -29.91
23.0393 29.59 25.23 60.00 -34.77 21.49 50.00 -28.51
26.1105 29.77 26.87 60.00 -33.13 23.74 50.00 -26.26
29.0850 27.09 23.53 60.00 -36.47 20.12 50.00 -29.88
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8. Conducted Emissions Test Results (continued)

7.9. Conducted Emissions (FCC Part 15.207) (continued)
7.9.2. 120 Volts, 60 Hz Neutral

Test No.: 431-19, 120 Volts, 60 Hz Neutral

an

FCC Part 15.207

70
T
B0 - ~
A
50 H-
1 [,
gy 0
30 - ==
20 4 ui = __:#"
10 -+
0
A 1. Fresuency (hHZ) 0. 100.
QP QP QP Avg Avg Avg
Fre'(\lﬂl;'ezncy Plgéb\n\ﬁ/p Amp Limit Margin Amp Limit Margin Comments
(MHz) | @BW) | gBwv) | @Bwv) | @B) | @Buv) | @Buv) | (dB)
.1523 56.76 52.98 65.87 -12.89 34.94 55.87 -20.93
.1613 57.11 52.07 65.40 -13.33 34.84 55.40 -20.56
.2153 49.82 45.61 63.00 -17.39 30.00 53.00 -23.00
.2648 46.51 41.37 61.28 -19.91 28.43 51.28 -22.85
.3120 48.60 42.22 59.92 -17.70 31.78 49.92 -18.14
.3840 40.40 35.55 58.19 -22.64 23.51 48.19 -24.68
.4538 35.20 30.89 56.81 -25.92 18.44 46.81 -28.37
.6090 31.22 25.69 56.00 -30.31 17.90 46.00 -28.10
.7913 27.70 22.64 56.00 -33.36 15.97 46.00 -30.03
.9645 26.95 22.11 56.00 -33.89 14.88 46.00 -31.12
1.1423 26.94 22.98 56.00 -33.02 15.80 46.00 -30.20
1.3178 27.41 22.91 56.00 -33.09 15.56 46.00 -30.44
1.5023 27.58 22.87 56.00 -33.13 15.16 46.00 -30.84
2.8815 26.75 21.16 56.00 -34.84 13.72 46.00 -32.28
6.1958 27.60 21.55 60.00 -38.45 15.62 50.00 -34.38
9.2198 22.36 15.52 60.00 -44.48 10.47 50.00 -39.53
9.5820 21.97 15.37 60.00 -44.63 10.16 50.00 -39.84
10.7520 24.97 19.44 60.00 -40.56 13.16 50.00 -36.84
12.2888 26.32 20.30 60.00 -39.70 13.38 50.00 -36.62
13.8233 26.79 19.62 60.00 -40.38 12.75 50.00 -37.25
15.3578 23.65 17.86 60.00 -42.14 11.99 50.00 -38.01
16.8945 27.71 24.45 60.00 -35.55 18.35 50.00 -31.65
18.4290 25.45 21.26 60.00 -38.74 15.16 50.00 -34.84
20.6858 24.72 20.59 60.00 -39.41 19.30 50.00 -30.70
21.5025 25.92 21.72 60.00 -38.28 16.12 50.00 -33.88
23.0393 27.17 22.73 60.00 -37.27 17.27 50.00 -32.73
24.5738 27.43 21.36 60.00 -38.64 16.64 50.00 -33.36
27.6450 26.22 20.75 60.00 -39.25 15.64 50.00 -34.36
29.1818 24.80 17.33 60.00 -42.67 10.48 50.00 -39.52

Page 27 of 75

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com




N

Z

Qs
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WORLDWIDE TESTING CERT #1673.01

Test Number: 431-19

Issue Date: 12/10/2019

7. Measurement Data (continued)

7.10. Duty Cycle
Requirement:

(FCC OET publication number 558074)

Preferably, all measurements of maximum conducted (average) output
power will be performed with the EUT transmitting continuously (i.e., with
a duty cycle of greater than or equal to 98%).

Procedure:  Duty cycle measurements were made according to the procedure detailed
ANSI C63.10-2013, Section 11.6(b)
Results: Duty cycle measurements are listed in the following table.
All power and power spectral density measurements for this report are
peak mode measurements. Ample peak hold time was provided to ensure
maximum peak measurements.
Time Time per
Channel Frequency High Period Duty Cycle
(MHz) (uS) (1S) (Numeric) (%)
37 2402 0.389 0.625 0.6 62.28
17 2442 0.390 0.625 0.6 62.30
39 2480 0.390 0.625 0.6 62.30
7.10.1. Low Channel — 37, 2402 MHz

431-19 Tzotope Spire Studio Duty Cycle

MultiView -

RefLevel 120,00 dByuv/m
Att 23dB & SWT 2

Spectrum

* REW | MHz
ms & VBW 3 MHz

TOF "0276 ANT 0216 ETS Lindgren 3117 3M F5°," 1036 CBL 0319 GORE OkCOQOCQ240.0",

SGL

1024 CBL D314 WL GORE 0KOCQOC04E 0", “0024 AMe 0715 1P sdacdll

CF 2,402 GHz 10001 pts 200.0 ps/ |
2 Marker | able
ML 1 491.6 ps 90.42 dBpV/m
[*H] M1 1 389.4 ps -0.12 dB
03 1 1 625.2 ps 0.74 dB
25117019
reody  NENRNNENN Ll T
15:02:38 25.11.2019
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Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.10. Duty Cycle (continued)
7.10.2. Middle Channel — 38, 2426 MHz

431-19 Tzotope Spire Studio Duty Cycle @
MultiView ~ Spectrum -
Ref Level 120.00 dBv/m ® REW 1 MHz 6L
ALt 23 dE & SWT 2 ms & VBW 3 MHz

TOF “0276 ANT 0216 ETS Lindgren 3117 3M F5°," 1036 CBL 0319 GORE OKCOQOCH240.0"," 1024 CBL 0314 WL GORE 0KOCQOCH042.0","0024 AMP 0715 HP 2aacdill
G E 23

Da[1] 2,33 dBs
525,400 us

110 dBuin
i MI[1][92.87 dBpv/m
465,800 us
100 dBpv/s
™
50 diy
Bl R
TO dipvym
r I

60 OBy

50 dBpvime

A0 By e

=0 B | | I‘ il ]

|CF 2442 GHz - 10001 pts 200.0 ps/ |

2 Marker | able
ML 1 465.8 ps 92.87 dBpV/m
[*H] M1 1 389.6 ps 1.12 dB
03 1 1 625.4 ps 2.33 dB

Ready 25.11.2019
LU S 150037

15:00:37 25.11.2049

7.10.3. High Channel — 39, 2480 MHz

431-19 Tzotope Spire Studio Duty Cycle @
MultiView ~ Spectrum -
Ref Level 120.00 dBv/m ® REW 1 MHz 6L
23 dE & SWT 2 ms & VBW 3 MHz
276 AMT 0216 ETS Lindgren 3117 30 FE°," 1036 COL 0319 GORE OKCOQOCQ240.0"," 1024 CBL 0314 WL GORE 0K0CQOCO042.0", 0084 AMF OF 15 HF 8'14"
5

1 Zero Span

120 dBuN/m:

100 dByv

50 day

B0 cByn

0 dysfen . f

60 OBy

50 dBpvime
A0 By e
e I I]
CF 2,48 GHz 10001 pts 200.0 ps/
2 Marker | able
ML 1 455.2 ps 96.73 dBpV/m
[*H] M1 1 389.6 ps -0.90 dB
03 1 1 625.4 ps 1.30 dB

Ready 25.11.2019
nmmn - 1457148

14:57:48 25.11.2049
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COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.11. 99% (Occupied) Bandwidth (RSS-GEN 6.7)
Requirement: The occupied bandwidth shall be reported for all equipment in addition to
the specified bandwidth required in the applicable RSSs.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the
actual occupied / x dB bandwidth and the video bandwidth (VBW) shall
not be smaller than three times the RBW value.

The sample detector of the spectrum analyzer shall be used to make the
measurement.

7.11.1. Measurement Results

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (MHz)
Low 2402 1.0553
Middle 2442 1.0550
High 2480 1.0538

7.11.1.1. 99% Power Bandwidth — Low Frequency (2402 MHz)

431-19 Izotope Spire Studio Occupled (99%:) Bandwidth

MultiView * Spectrum -
Ret Level 97.00 dBuA/m & RBW J0kHz
ALt Od8  SWT 10,1 ms & VBW 100kHz  Mode Sweep

TOF "0276 ANT 0216 ETS Lindgren 3117 3M FS"," 1036 CBL 0319 GORE DKCOROCQ240.0°," 1024 CBL 0314 WL GORE 0KOCQOCQ048.0, 0024 AMP 0715 HP 2d4cdll
¥IG Bypass
coupied Bandwidth

M1[11__ |89 fm.
2AD19BRI00 GHzZ

o

AN
05 dByv/m foboy L
Al W W T

CF 2,402 GHz = 10001 pts S00.0 kHz/ Span 3.0 MHzZ
2 Marker | able

89.85 dBpV/m
73.49 dBuV/m
1 2. 40 Hz 7451 dBuvim O

GHz

kHz
25.11.2019

Measuring...  INENINEEE o ansa

15:09:54 25.11.2019
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Test Number: 431-19 Issue Date: 12/10/2019

7. Measurement Data (continued)
7.11. 99% (Occupied) Bandwidth (RSS-GEN 6.7)
7.11.1.2. 99% Power Bandwidth — Middle Frequency (2441 MHz)

431-19 Tzotope Spire Studio Dccupled (99%) Bandwidth @
MultiView ~ Spectrum -
Ref Level 57.00 dBiim & RBW 30 kHz
ALt 048 SWT 10.1 m: & VBW 100 kHz Mode Sweep

ANT 0216 ETS Lindgren 3117 30 F5°," 1036 CBL 0319 GORE 0KCOQOCH240.0"," 1024 CBL 0314 WL GORE DKOCQOCQO4E.0","0084 AMP 0715 HP sd4cdill

Bandwidth

24111991600 GHz

| R e,

&0 dey AT v
i -
75 By e J'!ﬁld w
r i \n;\

I A i
G 2,442 GHz 10001 pts 300.0 kHz/ Span 3.0 MHz

M1 1 2.4419916 GHz 89.89 dBpV/m O Bw 1.055040893 MHz
T 1 2441484395 GHz 71.16 dBuV/m Occ Bw Centrold 2442011916 GHz
T2 1 2.4d42539436 GHz 74.23 dBuvim Ot Bw Freg Offset 11.915533 kHz

25.11.2019
Measuring...  INNINREEN e

15:47:32 25.11.2049

7.11.1.3. 99% Power Bandwidth — High Frequency (2480 MHz)

431-19 Tzotope Spire Studio Dccupled (99%) Bandwidth @
MultiView ~ Spectrum -
Ref Level 57.00 dBiim & RBW 30 kHz

ALt 048 SWT 10,1 ms & VBW 100 kHz  Mode Sweep

— -\
LT [

U5 g JI W \\
o A \\
7 7T
75 dBym \
o s M

. A
ST \J \H

J
o o L
i
CF 2,48 GHz 10001 pts S00.0 kHz / Span 3.0 MHz
211 1 2.4799994 GHz 93.55 dBpV/m Qo Bw 1.053757422 MHz
TL 1 2.479488926 GHz 77.13 dBuVim Qe Bw Centrold 2.42001 5804 GHz
T2 1 2. 480542683 GHz 77.58 dBuv/m o Bw Freg Offset 15 80431 0847 kHz
25.11.2019
Measuring...  FENINRENR L e

15:44:51 25.11.2049

Page 31 of 75

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com



aa

[ACCREDITED)

——)

TESTING CERT #1673.01

Issue Date: 12/10/2019

COMPLIANCE
WORLDWIDE

Test Number: 431-19

7. Measurement Data (continued)

7.12. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN, ISSUE 4 5.5, RSS-102)
7.12.1. 15.247(i) (1.1307 (b)(1) Requirements
Requirement: Portable devices are subject to radio frequency radiation exposure
requirements.

For a 1-g head or body SAR, the test exclusion result must be < 3.0.
For a 10-g extremity SAR, the test exclusion result must be < 7.5.

Test Notes: The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by the
following formula:
. F)MAX
SAR Test Exclusion = X VfgHz) )
MIN

Pwax mW  Maximum power of channel, including tune-up tolerance

dwn mm  Minimum test separation distance, mm (< 50 mm)

feHz GHz  fghy is the RF channel transmit frequency in GHz (>100 MHz and <6 GHz)

(1) FCC OET 447498 - Mobile and Portable Devices RF Exposure Procedures and

Equipment Authorization Policies.
Results: Passed - The device under test meets the exclusion requirement

detailed in FCC OET 447498.

Channel: 37 17 39
Input®:  Pwmax 0.584 1.289 2.056 mw
dmin? 5.00 5.00 5.00 mm
f(GHz) 2.402 2.442 2.480 GHz

Test Exclusion: 0.18 0.40 0.65

Limit Exemption: 7.5 7.5 7.5

Measurement Result: Compliant Compliant Compliant
" Taken from column 3 of the table in Section 7.3 of this test report.

2 When the minimum test separation distance is < 5 mm, a distance of 5 mm according to
KDB 447498, 4.1 f) is applied to determine SAR test exclusion.

Note: BLE and UWB Radios do not transmit simultaneously.

7.12.2. IC RSS-102 Issue 5 SAR Evaluation (Reference RSS-102, Table 1)

Frequency Se_paration Maximum RS$-1_02
Distance Power Limit Result
MHz mm mWwW mWwW
2402 <20 0.58 10.65 Compliant
2440 <20 1.29 10.11 Compliant
2480 <20 2.06 9.86 Compliant
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8. Test Setup Photographs

8.1. Spurious Radiated Emissions, 10 kHz to 1 GHz — Front
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8. Test Setup Photographs

8.2. Spurious Radiated Emissions, 10 kHz to 30 MHz — Rear
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8. Test Setup Photographs

8.3. Spurious Radiated Emissions, 30 MHz to 1 GHz — Rear
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8. Test Setup Photographs
8.4. Radiated Emissions Above 1 GHz — Front
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8. Test Setup Photographs
8.5. Radiated Emissions 1 to 18 GHz — Rear
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8. Test Setup Photographs
8.6. Radiated Emissions Above 18 GHz — Rear
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8. Test Setup Photographs
8.7. Conducted Emissions Measurements - Front
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8. Test Setup Photographs
8.8. Conducted Emissions Measurements - Rear
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WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

9. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO Guide
17025:2005 Accreditation our test sites are designated with the FCC (designation number
US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number 3168) under
registration number A-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132) for
Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438 and
Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20" x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane. A second conducted emissions site is also located in
the basement of the OATS site with a 2.3 x 2.5 meter ground plane and a 2.4 x 2.4 meter
vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0 meters
H, floor standing or table top.
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Test Number: 431-19 Issue Date: 12/10/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

A1.1. Channel 37, 2402 MHz
A1.1.1. Measurement Results: Parallel Antenna

Receiver | o
RBW (CISPR) 200 Hz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP |
Input 1 DC__Att 10 d8_Preamp  OFF _ Step TD Scan
431-19 [zotope Spire Studio BLE Spunious Emissions LF Par Scan @1Pk Max
: M1[1] 72.68 dBpV/m
0.000 s 25.050 kHz
130 dBpv/m -
FCC PART 15.208 BELOW 30 MHZ
120 dBpv/m —— —_——
110 dByV/m - - ——— —
100 dBypv/m
90 dBpv/m
58, ——
aafiy, M1
e TV 4
70 deuv/m b
g
60 dapv/m : : W bt
] t ! LW*NM%W
50 dBpv/m
40 depv/m
TF i H
Start 10.0 kHz Stop 150.0 kHz
— FI
L JL Measuring... NunRpE) VO y

A1.1.2. Measurement Results: Perpendicular Antenna

Receiver | [@
RBW (CISPR) 200 Hz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP 1
Input 1 0C  Att 10 dé  Preamp OFF $Step TD Scan
431-19 Izotope Spire Studio BLE Spurious Emissions LF Per Scan @1Pk View
mMi[1] 78.08 dBpv/m)|
0.000 5 14.850 kHz

130 dBypv/m
FCC PART 15,208 BELOW 30 MHZ

120 dBpvi/m == =

110 dBv/s —— —

100 depvim

90 deyp\fm

M A ain_ui |

TH
Start 10.0 kHz Stop 150.0 kHz

. ]

2 )i | Measuring... T 4
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WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

A1.1. Channel 37, 2402 MHz
A1.1.3. Measurement Results: Ground-Parallel Antenna

Receiver | o

RBW (CISPR) 200 Hz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP 1
Input 1 0C  Att 10 dé Preamp OFF $Step TD Scan
431-19 lzotope Spire Studio BLE Spurious Emissions LF G Par Scan @ 1Pk View
mi[1] 78.33 dBpv/m)|
0.000 5 15.750 kHz|

130 dBpv/m
FCC PART 15,209 BELOW 30 MHZ

120 dBpivfm = —_—

110 dBpv/ ——

100 depvim

90 deyhfm

M1

Mk vie) s o O VO |

70 dByivfm e

60 dByiv/m

S0 dByiv/m

40 dBuv/m

ITF
Start 10.0 kHz Stop 150.0 kHz

— ]
L Dl | Measuring... IIIIIIE wa 4

A1.2. Channel 17, 2442 MHz
A1.2.1. Measurement Results: Parallel Antenna

'—I‘ [n:u]
Receiver v

RBW (CISPR) 200 Hz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP

Input 1 DC  Att 10 dE Preamp OFF Step TD Scan

431-19 lzotope Spire Studio BLE Spurious Emissions MF Par Scan @ 1Pk View
Mm1[1] 77.17 dBpv /m)|
0.000 5 15.750 kHz|

[ 130 dByv/m

JFCC PART 15.209 BE'.{}:‘_J’ 30 MHZ

120 dBLV/i ——

110 dBpvy/ o S —

100 dBv/m

90 dBuv/m

endapym—3

v
20 dBuvy M"W“\m% .
. i ¢ m
L
50 dByv : ; Mgy e
"
WA v,
50 dBuv/m =]
40 deyvfm
TF i i
Start 10.0 kHz Stop 150.0 kHz
- ]
L J1 |, Measuring... i;..'ll.. e &
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A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results
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Issue Date: 12/10/2019
Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)

A1.2. Channel 17, 2440 MHz
A1.2.2. Measurement Results: Perpendicular Antenna

Receiver |

o
v

RBW (CISPR) 200 Hz MT 100 ms
Input 1 DC  Att 10 dE Preamp OFF Step TD Scan

1002 Chamber Antenna Cable 210 EMCO LOOP

431-19 lzotope Spire Studio BLE Spurious Emissions MF Per Scan @ 1Pk View

Mi[1]
0.000 5

78.91 dBpv/m
12.750 kHz|

130 dByvjm
JFCC PART 15.200

120 dBpv,m - —

110 dBpvy

100 dBypm

90 dBuv/m

M1
s

e

70 dBuv/m

I
T,
“A“\W"\me%
i A,

60 dBuv/m

W‘H\W

Mo s,

50 dBuv/m

40 deyvfm

TF

Start 10.0 kHz

L JiL

A1.2. Channel 17, 2442 MHz
A1.2.3. Measurement Results: Ground-Parallel Antenna

Receiver |
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Test Number: 431-19 Issue Date: 12/10/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results
A1.3. Channel 39, 2480 MHz
A1.3.1. Measurement Results: Parallel Antenna

'—I‘ [n:u]
Receiver v

RBW (CISPR) 200 Hz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP

Input 1 DC  Att 10 dE Preamp OFF Step TD Scan

431-19 [zotope Spire Studio BLE Spurious Emissions HF Par Scan @1Pk View
Mi[1] 78.10 dBpV/m
0.000 5 14.000 kHz

| 130 dByv/m

JFCC PART 15.209 BEL{}:‘_J’ 30 MHZ

120 dBLV/i ——

110 depvy S T

100 dBv/m

90 dBuv/m

o

70 dBuv/m

M‘N‘N"ﬂ. Aokt
bt T

i : j ““’“Y-WW
b it TP
== |

50 dBuv/m

40 deyvfm

TF : :
Start 10.0 kHz Stop 150.0 kHz

( .4 | Measuring... ii.l'.'n wa |

A1.3.2. Measurement Results: Perpendicular Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results
A1.3. Channel 39, 2480 MHz
A1.3.3. Measurement Results: Ground-Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)

A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.1. Channel 37, 2402 MHz

A2.1.1. Measurement Results: Parallel Antenna
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A2.1.2. Measurement Results: Perpendicular Antenna
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Test Number: 431-19 Issue Date: 12/10/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.1. Channel 37, 2402 MHz
A2.1.3. Measurement Results: Ground-Parallel Antenna
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A2.2. Channel 17, 2442 MHz
A2.2.1. Measurement Results: Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)

A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.2.2. Measurement Results: Perpendicular Antenna
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A2.2.3. Measurement Results: Ground-Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results

A2.3. Channel 39, 2480 MHz
A2.3.1. Measurement Results: Parallel Antenna
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A2.3.2. Measurement Results: Perpendicular Antenna

Receiver | oo
RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable 210 EMCO LOOP 6!
Input 1 DC  Att 10 dE  Preamp OFF Step TD Scan
431-19 [zotope Spire Studio BLE Spurious Emissions HF Per Scan @ 1Pk View
[ MHz i Mi[1] 57.32 dBpV/m)|
. 0.000 s 530.250 kHz
FCC PART 15, :
100 depvim=
S0 dBv/rr
80 deuv/m
70 dewiv/m - =
60 dBpv/m—=ttuy s -
50 dBpv/m . L
H MM”“H%W#AWL"“&M
40 dBuv/r %
: 7
IZSlmt 150.0 kHz Stop 30.0 MHz
P i - .
L JL | Measuring..  RENRERNN W6 y

Page 50 of 75

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com



2 TN
COMPLIANCE [ACCREDITED)

WORLDWIDE TESTING CERT #1673.01
Test Number: 431-19 Issue Date: 12/10/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.3. Channel 39, 2480 MHz
A2.3.3. Measurement Results: Ground-Parallel Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results
A3.1. Channel 37, 2402 MHz
A3.1.1. Measurement Results: Horizontal Antenna
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A3.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.2. Channel 17, 2442 MHz
A3.2.1. Measurement Results: Horizontal Antenna
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A3.2.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.3. Channel 39, 2480 MHz
A3.3.1. Measurement Results: Horizontal Antenna
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A3.3.2. Measurement Results: Vertical Antenna
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Test Number: 431-19

A4. Spurious Radiated Emissions (1 GHz — 2.4 GHz) Test Results

A4.1. Channel 37, 2402 MHz

A4.1.1. Measurement Results: Horizontal Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A4. Spurious Radiated Emissions 1 GHz — 2.4 GHz) Test Results

A4.2. Channel 17, 2442 MHz
A4.2.1. Measurement Results: Horizontal Antenna
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Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A4. Spurious Radiated Emissions (1 GHz — 2.4 GHz) Test Results

A4.3. Channel 39, 2480 MHz
A4.3.1. Measurement Results: Horizontal Antenna
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Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A5. Spurious Radiated Emissions (2.4835 GHz — 7 GHz) Test Results
A5.1. Channel 37, 2402 MHz

A5.1.1. Measurement Results: Horizontal Antenna
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Ab5.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A5. Spurious Radiated Emissions (2.4835 GHz — 7 GHz) Test Results
A5.2. Channel 17, 2442 MHz

A5.2.1. Measurement Results: Horizontal Antenna
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Ab.2.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A5. Spurious Radiated Emissions (2.4835 GHz — 7 GHz) Test Results
A5.3. Channel 39, 2480 MHz

A5.3.1. Measurement Results: Horizontal Antenna
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Ab5.3.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A6. Spurious Radiated Emissions (7 GHz — 18 GHz) Test Results

A6.1. Channel 37, 2402 MHz
A6.1.1. Measurement Results: Horizontal Antenna
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AB6.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A6. Spurious Radiated Emissions (7 GHz — 18 GHz) Test Results

A6.2. Channel 17, 2442 MHz
AB6.2.1. Measurement Results: Horizontal Antenna
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AB.2.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A6. Spurious Radiated Emissions (7 GHz — 18 GHz) Test Results

A6.3. Channel 39, 2480 MHz
A6.3.1. Measurement Results: Horizontal Antenna
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AB6.3.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A7. Spurious Radiated Emissions (18 GHz — 25 GHz) Test Results
A7.1. Channel 37, 2402 MHz

A7.1.1. Measurement Results: Horizontal Antenna
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A7.1.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A7. Spurious Radiated Emissions (18 GHz — 25 GHz) Test Results

A7.2. Channel 17, 2442 MHz
A7.2.3. Measurement Results: Horizontal Antenna
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A7.2.4. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 25 GHz)
A7. Spurious Radiated Emissions (18 GHz — 25 GHz) Test Results

A7.2. Channel 39, 2480 MHz
A7.2.1. Measurement Results: Horizontal Antenna
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A7.2.2. Measurement Results: Vertical Antenna
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Appendix B

B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz)
B1.1. Emissions in Non-restricted Frequency Bands (30 MHz — 1 GHz) Test Results
B1.1.1. Measurement Results, LF: Horizontal Receive Antenna
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B1.1.2. Measurement Results, LF: Vertical Receive Antenna
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Appendix B

B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.1. Emissions in Non-restricted Frequency Bands (30 MHz — 1 GHz) Test Results
B1.1.3. Measurement Results, MF: Horizontal Receive Antenna
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B1.1.4. Measurement Results, MF: Vertical Receive Antenna
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B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.1. Emissions in Non-restricted Frequency Bands (30 MHz — 1 GHz) Test Results
B1.1.5. Measurement Results, HF: Horizontal Receive Antenna
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B1.1.6. Measurement Results, HF: Vertical Receive Antenna
Spectrum ® :%:1
Ref Level 50.20 dBpv/m & RBW 100 kHz
j ALt EdB8 SWT 97 ms & VBW 300 kHz Mode Sweep Input 1 AC
PS TDF
(431-19 Izotope Spire Studio 100 kHz Out of Band HF V @ 1Pk View
100 MHz Mi[1] 45.17 dBuvV/m
991.1823 MHz|
80 deuv/
D1 75.420 dBuv/m
70 deyv/m
60 dBpv/m
50 dBpv/m v
40 dBpv/m
30 depvfm
Start 30.0 MHz 19401 pts Stop 1.0 GHz
" T
L bil | Measuring...  SESRNRERN W6

olS2PM

Page 69 of 75

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com



2 "

COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 431-19 Issue Date: 12/10/2019

Appendix B
B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.2. Emissions in Non-restricted Frequency Bands (1 GHz — 18 GHz) Test Results
B1.2.1. Measurement Results, LF: Horizontal Receive Antenna
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B1.2.2. Measurement Results, LF: Vertical Receive Antenna
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B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.2. Emissions in Non-restricted Frequency Bands (1 GHz — 18 GHz) Test Results
B1.2.3. Measurement Results, MF: Horizontal Receive Antenna
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B1.2.4. Measurement Results, MF: Vertical Receive Antenna
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Appendix B
B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.2. Emissions in Non-restricted Frequency Bands (1 GHz — 18 GHz) Test Results
B1.2.5. Measurement Results, HF: Horizontal Receive Antenna
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B1.2.6. Measurement Results, HF: Vertical Receive Antenna
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Appendix B

B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.3. Emissions in Non-restricted Frequency Bands (18 GHz — 25 GHz) Test Results
B1.3.1. Measurement Results, LF: Horizontal Receive Antenna
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B1.3.2 Measurement Results, LF: Vertical Receive Antenna
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Appendix B

B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.3. Emissions in Non-restricted Frequency Bands (18 GHz — 25 GHz) Test Results
B1.3.3. Measurement Results, MF: Horizontal Receive Antenna
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B1.3.4 Measurement Results, MF: Vertical Receive Antenna
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Appendix B
B1. Emissions in Non-restricted Frequency Bands (30 MHz to 25 GHz) (continued)
B1.3. Emissions in Non-restricted Frequency Bands (18 GHz — 25 GHz) Test Results
B1.3.5. Measurement Results, HF: Horizontal Receive Antenna
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B1.3.6 Measurement Results, HF: Vertical Receive Antenna
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