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1 General Information
1.1 Scope
Applicable Standards:

FCC Rules Part 15.247: Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz.

Industry Canada RSS-247: Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSS)
and Licence-Exempt Local Area Network (LE-LAN) Devices

1.2 Description of EUT

Equipment Under Test | Body-worn transmitter

Model/HVIN A03437

Power Supply Battery operated
Wi-Fi: CCK, DBPSK; DQPSK; BPSK; QPSK; 16-QAM; 64-QAM
ANT+: GFSK

LR TEe BLE: GMSK, PRB29, OXOF, Ox55

Bluetooth: GFSK

Wi-Fi: 2412-2462 MHz

PR aney [Ren ANT+, BLE and Bluetooth: 2402-2480 MHz

Antenna Connector Internal

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at
360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site has been fully described in a
report and approved by the Federal Communications Commission to perform AC line conducted and
radiated emissions testing (ANSI C63.10-2013).

1.4 Related Submittal(s)/Grant(s)

This is an original certification application for Garmin International, Inc. Model/HVIN: A03437, FCC ID:
IPH-03437, IC: 1792A-03437.

1.5 Modifications

No modifications were required for compliance.
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2 Test Information
2.1 Description of Test Modes

In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz,
the following frequencies were tested.

Table 2-1: Channels Tested for Wi-Fi — 802.11b (11 Mbps); 802.11g (54 Mbps); 802.11n (6.5 Mbps)
Channel Frequency (MHz)
1 2412
6 2437
11 2462
Table 2-2: Channels Tested for ANT+
Channel Frequency (MHz)
Low 2402
Mid 2441
High 2480
Table 2-3: Channels Tested for BLE
Channel Frequency (MHz)
0 2402
19 2440
39 2480
Table 2-4: Channels Tested for Bluetooth
Channel Frequency (MHz)
2 2402
40 2440
80 2480

2.2 Exercising the EUT

The EUT was tested in all three orthogonal planes in order to determine worst-case emissions. The EUT
was provided with software to continuously transmit during testing. The carrier was also checked to verify
that information was being transmitted, and all modes were investigated and the worst-case mode was
used for final testing. There were no deviations from the test standard(s) and/or methods. The test
results reported relate only to the item tested.
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2.3 Test Result Summary

Table 2-5: Test Result Summary — FCC Part 15, Subpart C (Section 15.247)
Pass/Fail

Standard Test or N/A
FCC 15.209 Radiated Emissions Pass
FCC 15.247(a)(2) 6 dB Bandwidth Pass
FCC 15.247(a)(1) 20 dB Bandwidth Pass
FCC 15.247(a)(1) Hopping Characteristics Pass
FCC 15.247(a)(1) Average Time of Occupancy Pass
FCC 15.247(b) Maximum Peak Power Output Pass
FCC 15.247(d) Antenna Conducted Spurious Emissions Pass
FCC 15.247(e) Power Spectral Density Pass
FCC 15.247(d) Band Edge Measurement Pass

2.4  Test System Details

The test sample was received on February 12, 2018. The FCC identifiers for all applicable equipment,
plus descriptions of all cables used in the tested system, are identified in the following tables.

Table 2-6: Equipment Under Test
. RTL
Part Manufacturer el e FCC ID Cat_)le_ Bar
HVIN Number Description
Code
Body-worn Garmin
transmitter International A03437 5G1000022 IPH-03437 N/A 22864
(radiated testing) Inc.
ganemiter | | Gamin
International A03437 509 IPH-03437 N/A 22853
(conducted
. Inc.
testing)

2.5 Configuration of Tested System

EUT

Figure 2-1: Configuration of System Under Test
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3 Peak Output Power — FCC 15.247(b); RSS-247 5.4
3.1 Power Output Test Procedure

A conducted power measurement of the EUT was taken using an Agilent N9010A EXA Signal Analyzer
with a 50 ohm attenuator.

Table 3-1: Power Output Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GH2) MY51250846 2/6/20
Weinschel 47-10-43 Attenuator,
900948 Corporation DC-18GHz 50W 10dB BH1487 Y118
3.2 Power Output Test Data
Table 3-2: Power Output Test Data — Bluetooth
Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
2 2402 6.4
40 2440 6.0
80 2480 5.0
Table 3-3: Power Output Test Data — ANT+
Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
Low 2402 6.5
Mid 2441 6.2
High 2480 4.9
Table 3-4: Power Output Test Data — BLE
Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
0 2402 6.5
19 2440 6.3
39 2480 4.5
Table 3-5: Power Output Test Data — 802.11b (11 Mbps)
Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
1 2412 20.6
6 2437 22.3
11 2462 19.3
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Table 3-6: Power Output Test Data — 802.11g (54 Mbps)

Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
1 2412 22.9
6 2437 22.1
11 2462 20.1
Table 3-7: Power Output Test Data — 802.11n (6.5 Mbps)
Peak Power
Channel Frequency (MHz) Conducted Output (dBm)
1 2412 21.0
6 2437 22.1
11 2462 20.7

Measurement uncertainties shown for these tests are expanded Gaussian uncertainties expressed at 95%
confidence level using a coverage factor k = 1.96. Measurement uncertainty = 0.5 dB.

PASS

Test Personnel:

Daniel W. Baltzell

) 2 7 7
A/;f? el /_:ak«r’{,q;_,_»_( o

February 15, 2018

Test Engineer

Signhature

Date of Test
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4 Compliance with the Band Edge — FCC 15.247(d); RSS-247 2.2

4.1 Band Edge Test Procedure

The transmitter output was connected to its appropriate antenna. 1 MHz integrated peak (100 kHz

RBW/1 MHz VBW) and 1 MHz integrated average (100 MHz RBW/1 MHz VBW) corrected measurements
were taken within the restricted band to show compliance.

4.2 Restricted Band Edge Test Results

4.2.1 Lower Band Edge

Plot 4-1: Lower Band Edge Average: Bluetooth

Agilent Spectrum Analyzer - Channel Power

g @ | rF S0 oac [ ] SEMSE:INT ALIGH AUTO 09:04:48 AM Mar 14, 2018
Ref Value 54.00 dBpV Center Freq: 2.390000000 GHz Radio Std: None AmptdfY Scale
~, 1 Trig:Free Run Avg|Hold:> 1004100

#IFGainsLow | #Atten: 30 dB

Radio Device: BTS Ref Value
Ref Offset -12.9 dB 54.00 dBpV
Ref 54.00 dBuV e

Attenuation
[30 dB]

Scale/Div
10.0 dB

Center 2.39 GH=z
#Res BW 100 kHz #FVBW 1 MHz

Channel Power Power Spectral Density

36.38 dBYV /1 MHz -23.62 dBpV /Hz
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Plot 4-2: Lower Band Edge Peak: Bluetooth

Agilent Spectrum Analyzer - Channel Power
| RF S0 ac | ]
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e
#IFGain:Low

SEMSE:INT ALIGH AT 09:0<:18 AM Mar 14, 2018

Center Fregq: 2.390000000 GHz
Trig: Free Run Avg|Hold:>10/10

~ #Atten: 30 dB Radio Device: BTS

Radio Std: None

Ref Offset -12.9 dB
Ref 74.00 dBUV

Center 2.39 GH=z
#Res BW 100 kHz

Channel Power

46.39 dBupV 71 MHz

MSG

#FVBW 1 NMHz

Power Spectral Density

-13.61 dBuV /Hz

STATUS

Frequency

Freq Offset
0 Hz

Plot 4-3: Lower Band Edge Average: ANT+

Agilent Spectrum Analyzer - Channel Power
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MSG

VBW 1 MHz

Power Spectral Density

-27.46 dBuV 1z

STATUS

Frequency
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Page 13 of 86



Plot 4-4:

Agilent Spectrum Analyzer - Channel Power
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e
#IFGain:Low

Lower Band Edge Peak: ANT+

SEMSE:INT ALIGH AT 10:07:24 AR Mar 14, 2018

~ #Atten: 30 dB

Center Fregq: 2.390000000 GHz
Trig: Free Run Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

Ref Offset -12.9 dB
Ref 74.00 dBUV

Center 2.39 GH=z
#Res BW 100 kHz

Channel Power

45.63 dBupV 71 MHz

MSG

#FVBW 1 NMHz

Power Spectral Density

-14.37 dBuV /Hz

STATUS

Frequency

Freq Offset
0 Hz

Plot 4-5:
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Plot 4-6:

Agilent Spectrum Analyzer - Channel Power
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Plot 4-7:

Agilent Spectrum Analyzer - Channel Power
a | R [S00  AC ]
Center Freq 2.390000000 GHz

#IFGain:Low

[ Trig: Free Run

Lower Band Edge Average: Wi-Fi 802.11b (11 Mbps)

SEMSE:INT ALTGH AUTO 01:02:36 PMFeb 16, 2018

Center Freq: 2.390000000 GHz
Avg|Hold:>100/100

Radic Std: Nene

#Atten: 30 dB Radio Device: BTS

Ref Offset -16.7 dB
Ref 54.00 dBuV

Center 2.39 GHz
#Res BW 100 kHz

Channel Power

35.47 dBYV /1 MHz

msG i File <LBE N6-5mb Average.png> saved

VBW 1 MHz

Power Spectral Density

-24.53 dBuV /Hz

Frequency

Freq Offset
0 Hz

Page 15 of 86



Plot 4-8: Lower Band Edge Peak: Wi Fi 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Channel Power
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Plot 4-9:
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Plot 4-10: Lower Band Edge
Agilent Spectrum Analyzer - Channel Power
| rF S0 ac | ]
Center Freq 2.390000000 GHz

[
#IFGain:Low

Peak: Wi-Fi 802.11g (54 Mbps)

SEMSE:IMT
Center Fregq: 2.390000000 GHz
Trig: Free Run Avg|Hold:>1/1
#Atten: 30 dB

ALIGH AT 01:06:40 PMFeb 16, 2018

Radio Std: None

Frequency

Radio Device: BTS

Ref Offset -16.7 dB
Ref 74.00 dBUV

Center 2.39 GH=z
#Res BW 100 kHz

Channel Power

61.73 dBupV 71 MHz

MSG

VBW 1 MHz

Freq Offset

Power Spectral Density o
Zz

1.732 dBUV Hz

STATUS

Plot 4-11:

Agilent Spectrum Analyzer - Channel Power
a | R [S00  AC ]
Center Freq 2.390000000 GHz

#IFGain:Low

Lower Band Edge Average: Wi-Fi 802.11n (6.5 Mbps)

[ Trig: Free Run

SENSE:INT.
Center Freq: 2.390000000 GHz
Avg|Hold:>100/100

ALTGH AUTO 01:01:48 PMFeb 16, 2018

Radic Std: Nene

Frequency

#Atten: 30 dB Radio Device: BTS

Ref Offset -16.7 dB
Ref 54.00 dBuV

Center 2.39 GHz
#Res BW 100 kHz

Channel Power

52.87 dBYV /1 MHz

MSG

VBW 1 MHz

Freq Offset
0 Hz

Power Spectral Density

-7.134 dBuV /Hz

STATUS

Page 17 of 86



Plot 4-12: Lower Band Edge Peak: Wi-Fi 802.11n (6.5 Mbps)

Agilent Spectrum Analyzer - Channel Power
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4.2.2 Upper Band Edge

Plot 4-13:

Agilent Spectrum Analyzer - Channel Power
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Plot 4-14: Upper Band Edge Peak: Bluetooth

Agilent Spectrum Analyzer - Channel Power
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Plot 4-15: Upper Band Edge Average: ANT+
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Plot 4-16:
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Plot 4-17:
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Plot 4-18: Upper Band Edge Peak: BLE

Agilent Spectrum Analyzer - Channel Power
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Plot 4-19: Upper Band Edge Average: Wi-Fi 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Channel Power
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Plot 4-20:

Agilent Spectrum Analyzer - Channel Power
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Plot 4-21:
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Plot 4-22: Upper Band Edge Peak: Wi-Fi 802.11g (54 Mbps)

Agilent Spectrum Analyzer - Channel Power
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Plot 4-23: Upper Band Edge Average: Wi-Fi 802.11n (6.5 Mbps)
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Plot 4-24:
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‘Channel Power

¢ | RF S0 oac | SEMSE:INT ALIGN AUTO 0221017 PMFeb 16, 2018
Center Fregq: 2.483500000 GHz Radio Std: None

Center Freq 2.483500000 GHz

~, 1 Trig:Free Run Avg|Hold:>1/1

#IFGainiLow | ®Atten: 30 dB Radio Device: BTS

Ref Offset -20.9 dB
Ref 74.00 dBUV

Center 2.484 GH=z

Channel Power

£9.53 dBupV 71 MHz

VBW 1 MHz

Power Spectral Density

-0.4738 dBuV /Hz

TracelDetector

Clear Write

Measurement uncertainty: £1.4%. This measurement uncertainty is an expanded uncertainty for 95.45%
confidence level received with a coverage factor k=2.

Table 4-1: Band Edge Test Equipment
AsRsTeLt " Manufacturer Model Part Type NSuerTzitE)iler Cgbigrgztiitoen
901583 | . CAh?]i(')eIQ;ies N9010A Ez(le SHig_”Z%_g"ggzz)er MY51250846 216120
PASS
Test Personnel:
Daniel W. Baltzell h il £ aet” February 14-March 14, 2018

Test Engineer

Signhature

Dates of Test
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5 Antenna Conducted Spurious Emissions — FCC 15.247(d); RSS-Gen
5.1 Antenna Conducted Spurious Emissions Test Procedures

Antenna conducted spurious emissions per FCC 15.247(d) were measured from the EUT antenna port
using a 50-ohm spectrum analyzer with the resolution bandwidth set at 100 kHz, and the video bandwidth
set at 300 kHz. The modulated carrier was identified at the following frequencies: 2412 MHz, 2437 MHz
and 2462 MHz for Wi-Fi; 2402 MHz, 2441 MHz, and 2480 MHz for ANT+; and 2402 MHz, 2440 MHz, and
2480 MHz for BLE and Bluetooth modes.

5.2 Antenna Conducted Spurious Emissions Test Results
No harmonics or spurs were found within 20 dB (note that we are reporting power as peak) of the carrier

level from the carrier to the 10" harmonic of the carrier frequency. Per FCC 15.31(0), no data is being
reported.

Table 5-1: Antenna Conducted Spurious Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GH2) MY51250846 2/6/20

Measurement uncertainty: Measurement uncertainties shown for these tests are expanded uncertainties
expressed at 95% confidence level using a coverage factor k = 2. Measurement uncertainty = -2 dB / +2 dB.

PASS

Test Personnel:

(e Patlons”
Daniel W. Baltzell s = February 15-March 27, 2018

Test Engineer Signhature Dates of Test
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6 20 dB Bandwidth — FCC 15.247(a)(1); RSS-247 5.1

6.1 20 dB Bandwidth Test Procedure

The minimum 20 dB bandwidths per FCC 15.247(a)(1) were measured using a 50-ohm spectrum analyzer
with the resolution bandwidth set at 100 kHz, and the video bandwidth set at 23xRBW. The device was

modulated. The minimum 20 dB bandwidths are presented below.

6.2 20 dB Bandwidth Test Data

Table 6-1: 20 dB Bandwidth Test Data — Bluetooth
20 dB Bandwidth
Channel Frequency (MHz) (MH2)
2 2402 1.119
40 2440 1.105
80 2480 1.126
Plot 6-1: 20 dB Bandwidth Channel 2 (TX Frequency 2402 MHz) — Bluetooth
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Plot 6-2: 20 dB Bandwidth Channel 40 (TX Frequency 2440 MHz) — Bluetooth

Agilent Spectrum Analyzer - Occupied BW
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Plot 6-3: 20 dB Bandwidth Channel 80 (TX Frequency 2480 MHz) — Bluetooth

Agilent Spectrum Analyzer - Occupied BW
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Center Freq
2.480000000 GHz

CF Step

500.000 kHz
Center 2.48 GHz
#Res BW 100 kHz VBW 1 MHz Auto Man

P
Occupied Bandwidth Total Power -9.35 dBm Freq Offset

974.11 kHz 0 iz

Transmit Freq Error 14.029 kHz OBW Power 99.00 %
x dB Bandwidth 1.126 MHz x dB -20.00 dB

Table 6-2: 20 dB Bandwidth Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GH2) MY51250846 2/6/20

Measurement uncertainty: Measurement uncertainties shown for these tests are expanded uncertainties
expressed at 95% confidence level using a coverage factor k = 2. Measurement uncertainty=-2 dB /+2 dB.

PASS
Test Personnel:

) L Pt
Daniel W. Baltzell A March 22, 2018

Test Engineer Signhature Date of Test
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7 6 dB Bandwidth — FCC 15.247(a)(2); RSS-247 5.2

7.1 6 dB Bandwidth Test Procedure — Minimum 6 dB Bandwidth

The minimum 6 dB bandwidths per FCC 15.247(a)(2) were measured using a 50-ohm spectrum analyzer
with the resolution bandwidth set at 100 kHz, and the video bandwidth set at 23xRBW. The device was

modulated. The minimum 6 dB bandwidths are presented below.

7.2 6 dB Bandwidth Test Results

Table 7-1: 6 dB Bandwidth Test Data — ANT+
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
Low 2402 0.516 0.5 Pass
Mid 2441 0.514 0.5 Pass
High 2480 0.518 0.5 Pass
Table 7-2: 6 dB Bandwidth Test Data— BLE PRB29
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
0 2402 0.564 0.5 Pass
19 2440 0.559 0.5 Pass
39 2480 0.637 0.5 Pass
Table 7-3: 6 dB Bandwidth Test Data — BLE OxOF
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
0 2402 0.718 0.5 Pass
19 2440 0.720 0.5 Pass
39 2480 0.720 0.5 Pass
Table 7-4: 6 dB Bandwidth Test Data — BLE 0x55
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
0 2402 0.620 0.5 Pass
19 2440 0.619 0.5 Pass
39 2480 0.637 0.5 Pass
Table 7-5: 6 dB Bandwidth Test Data — 802.11b (11 Mbps
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
1 2412 11.30 0.5 Pass
6 2437 12.10 0.5 Pass
11 2462 11.40 0.5 Pass
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Table 7-6:

6 dB Bandwidth Test Data — 802.11g (54 Mbps

Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
1 2412 16.42 0.5 Pass
6 2437 16.57 0.5 Pass
11 2462 16.63 0.5 Pass
Table 7-7: 6 dB Bandwidth Test Data — 802.11n (6.5 Mbps)
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
1 2412 17.81 0.5 Pass
6 2437 17.76 0.5 Pass
11 2462 17.95 0.5 Pass
Plot 7-1: 6 dB Bandwidth Channel Low (TX Frequency 2402 MHz) — ANT+

Agilent Spectrum Analyzer - Occupied BW
I = TT= SENSE:INT

ALIGH AUTO

11:20:07 &AM Mar 07, 2018

x|
Ref Value 23.00 dBm

[are] Trig: Free Run
#IFGain:Low #Atten: 30 dB

Center Freq: 2.402000000 GH=z
Avg|Held:>10/10

Radio Std: None

Radio Device: BTS

Ref 23.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

VBW 1 MHz

Occupied Bandwidth Total Power

928.22 kHz

13.442 kHz OBW Power
516.0 kHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Trace/Detector

Clear Write
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Plot 7-2: 6 dB Bandwidth Channel Mid (TX Frequency 2441 MHz) - ANT+

Agilent Spectrum Analyzer - Occupied BW
@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 12:27:27 PM Mar 16, 2018

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
, 1 Trig:Free Run Avg|Hold:>10/10

#IFGainiLow | ®Atten: 10 dB Radio Device: BTS

Ref 33.00 dBm

Center 2.441 GHz

Res BW 100 kHz VBW 1 MHz
Occupied Bandwidth Total Power . Freq Offset
944.20 kHz O Hz
Transmit Freq Error 9.682 kHz OBW Power
x dB Bandwidth 518.2 kHz x dB
Plot 7-3: 6 dB Bandwidth Channel High (TX Frequency 2480 MHz) — ANT+

Agilent Spectrum Analyzer - Occupied BW
¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 11:22:47 AN Mar 07, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
] Trig: Free Run Avg|Hold> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 23.00 dBm

Clear Write

Center 2.48 GH=z
#Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power
940.62 kHz

Transmit Freq Error 10.969 kHz OBW Power
x dB Bandwidth 518.1 kHz x dB

Page 32 of 86



Plot 7-4: 6 dB Bandwidth Channel O (TX Frequency 2402 MHz) — BLE (PRB29)
Agilent Spectrum Analyzer - Occupied BW
| RF S0 ac |

SEMSE:INT ALIGN AUTO 12:16:51 PM Mar D6, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency

(] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 25.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

VBW 1 MHz
Occupied Bandwidth Total Power . Freq Offset
1.1305 MHz

0 Hz
Transmit Freq Error 15.763 kHz OBW Power
x dB Bandwidth 564.0 kHz x dB

MSG STATUS

Plot 7-5: 6 dB Bandwidth Channel 19 (TX Frequency 2440 MHz) — BLE (PRB29)

Agilent Spectrum Analyzer - Occupied BW

¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 12:19:01 PM Mar 06, 2018
Ref Value 15.00 dBm Center Freq: 2.440000000 GHz Radio Std: None Amptd/Y Scale
., 1 Trig:Free Run Avg|Hold> 1010

#IFGain:Low ™ #Atten: 20 dB Radio Device: BTS

Ref Value
16.00 dBm
Ref 15.00 dBm

Attenuation
[20 dB]

Scale/Div
10.0 dB

Center 2.44 GHz
#Res BW 100 kHz

VBW 1 MHz
Occupied Bandwidth Total Power
1.1464 MHz

Transmit Freq Error 11.628 kHz OBW Power
x dB Bandwidth 558.9 kHz x dB

-3.17 dBm
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Plot 7-6: 6 dB Bandwidth Channel 39 (TX Frequency 2480 MHz) — BLE (PRB29)

Agilent Spectrum Analyzer - Occupied BW
I N R T SEMSEINT

ALIGH AT

12:21;03 PM Mar 06, 2018

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

Radio Std: None

, 1 Trig:Free Run Avg|Hold:>10/10

!
#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 5.00 dBm

Center 2.48 GH=z
#Res BW 100 kHz vBW 1 MHz

Occupied Bandwidth Total Power
1.0939 MHz

Transmit Freq Error 13.243 kHz OBW Power
x dB Bandwidth 567.7 kHz x dB

-7.13 dBm

TracelDetector

Clear Write

Plot 7-7: 6 dB Bandwidth Channel O (TX Frequency 2402 MHz) — BLE (OxOF)

Agilent Spectrum Analyzer - Occupied BW
e | RF_s0e  ac | ] SEMSE:INT

ALTGH AUTO

12:17:41 PM Mar 06, 2018

Center Freq 2.402000000 GHz=z Center Freq: 2.402000000 GHz

Radic Std: Nene

., 1 Trig:Free Run Avg|Hold> 1010

HIFGainsLow | ®Atten: 20 dB

Radio Device: BTS

Ref 25.00 dBm

Center 2.402 GH=z
#Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power
1.1109 MHz

Transmit Freq Error 20.418 kHz OBW Power
x dB Bandwidth 717.9 kHz x dB

TracelDetector

Clear Write
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Plot 7-8: 6 dB Bandwidth Channel 19 (TX Frequency 2440 MHz) — BLE (OxOF)

Agilent Spectrum Analyzer - Occupied BW
I == SEMSEINT

ALIGH AT

12:19:31 PM Mar 06, 2018

Ref Value 15.00 dBm Center Freq: 2.440000000 GHz

Radio Std: None

, 1 Trig:Free Run Avg|Hold:>10/10

!
#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 15.00 dBm

Center 2.44 GH=z
#Res BW 100 kHz vBW 1 MHz

Occupied Bandwidth Total Power
1.1105 MHz

Transmit Freq Error 17.257 kHz OBW Power
x dB Bandwidth 720.2 kHz x dB

-2.35 dBm

TracelDetector

Clear Write

Plot 7-9: 6 dB Bandwidth Channel 39 (TX Frequency 2480 MHz) — BLE (OxOF)

Agilent Spectrum Analyzer - Occupied BW
e | RF_ s0e  ac | SEMSE:INT

ALTGH AUTO

12:21:39 PM Mar 06, 2018

Center Freq 2.480000000 GHz=z Center Freq: 2.480000000 GHz

Radic Std: Nene

., 1 Trig:Free Run Avg|Hold> 1010

HIFGainsLow | ®Atten: 20 dB

Radio Device: BTS

Ref 5.00 dBm

Center 2.48 GH=z
#Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power
1.0822 MHz

Transmit Freq Error 13.486 kHz OBW Power
x dB Bandwidth 720.2 kHz x dB

msG | iFile <BLE_OBW_H_PRB29.png> saved

-9.30 dBm

TracelDetector

Clear Write
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Plot 7-10: 6 dB Bandwidth Channel 0 (TX Frequency 2402 MHz) — BLE (0x55)
Agilent Spectrum Analyzer - Occupied BW
¢ | RF S0 oac | SEMSE:INT

ALIGH AUTO 12:18:22 PM Mar 06, 2018
Center Freq 2.402000000 GHz Center Fregq: 2.402000000 GHz Radio Std: None

(] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 25.00 dBm

Data
(Export) »
Trace 1

Center 2.402 GHz
#Res BW 100 kHz

VBW 1 MHz
Occupied Bandwidth Total Power
1.1276 MHz

Transmit Freq Error 18.426 kHz OBW Power
x dB Bandwidth 620.4 kHz x dB

msG | i File <BLE_OBW_L_0x0F.png> saved

Plot 7-11: 6 dB Bandwidth Channel 19 (TX Frequency 2440 MHz) — BLE (0x55)

Agilent Spectrum Analyzer - Occupied BW

¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 12:20:20 PM Mar 06, 2018
Ref Value 5.00 dBm Center Freq: 2.440000000 GHz Radio Std: None Amptd/Y Scale
., 1 Trig:Free Run Avg|Hold> 1010

HIFGainsLow | ®Atten: 20 dB

Radio Device: BTS

Ref Value
5.00 dBm
Ref 5.00 dBm

Attenuation
[20 dB]

Scale/Div
10.0 dB

Center 2.44 GHz
#Res BW 100 kHz

VBW 1 MHz
Occupied Bandwidth Total Power
1.1285 MHz

Transmit Freq Error 15.200 kHz OBW Power
x dB Bandwidth 619.3 kHz x dB

-7.132 dBm
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Plot 7-12: 6 dB Bandwidth Channel 39 (TX Frequency 2480 MHz) — BLE (0x55)
Agilent Spectrum Analyzer - Occupied BW

| RF S0 ooac |

Center Freq 2.480000000 GHz

SEMNSE:INT ALIGH AUTO 12:22:06 PM Mar 06, 2018
Center Freq: 2.480000000 GHz Radio 5td: None Trace/Detector
Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

#IFGain:Low Radio Device: BTS

Ref 5.00 dBm

Clear Write

Center 2.48 GH=z
#Res BW 100 kHz vBW 1 MHz

Occupied Bandwidth Total Power -9.10 dBm
1.0942 MHz

Transmit Freq Error 13.293 kHz OBW Power
x dB Bandwidth 637.4 kHz x dB

msG | i File <BLE_OBW_H_0x0F.png> saved

Plot 7-13: 6 dB Bandwidth Channel 1 (TX Frequency 2412 MHz) - 802.11b (11 Mbps)
Agilent Spectrum Analyzer - Occupied BW
o | RF  [so0o s | ] SEMSE:INT
Center Freq 2.412000000 GHz=z Center Freq: 2.412000000 GHz

., 1 Trig:Free Run Avg|Hold> 1010
——
#IFGain:Low #Atten: 40 dB

ALIGN AUTO 02:45:33 PMFeh 14, 2018 E
Radio Std: Nene requency

Radio Device: BTS

Ref 30.00 dBm

Center 2.412 GH=z
#Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power
14.494 MHz o Hz

Transmit Freq Error -265.10 kHz OBW Power
x dB Bandwidth 11.30 MHz x dB

Freq Offset

MSG STATUS
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Plot 7-14: 6 dB Bandwidth Channel 6 (TX Frequency 2437 MHz) - 802.11b (11 Mbps)
Agilent Spectrum Analyzer - Occupied BW

@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO D=2:45:04 PMFeb 14, 2018
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency

(] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

CF Step
Center 2.437 GHz Span 100 MHZ)[JNPIEEE e
#Res BW 100 kHz VBW 1 MHz Sweep 9.267 ms
Occupied Bandwidth Total Power Freq Offset
14.418 MHz 0 Hz
Transmit Freq Error 24.217 kHz OBW Power
x dB Bandwidth 12.10 MHz x dB
Plot 7-15: 6 dB Bandwidth Channel 11 (TX Frequency 2462 MHz) - 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Occupied BW

¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 02:46:34 PMFeb 14, 2018

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nohe Frequency
] Trig: Free Run Avg|Hold> 1010
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

CF Step
Center 2.462 GHz Span 100 MHZ ut°10.000000 I:I‘I::
#Res BW 100 kHz VBW 1 MHz N

Occupied Bandwidth Total Power Freq Offset
14.597 MHz O Hz

Transmit Freq Error -205.79 kHz OBW Power
x dB Bandwidth 11.40 MHz x dB

MSG STATUS
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Plot 7-16:

Agilent Spectrum Analyzer - Occupied BW
£ I T =

SEMSE:INT

6 dB Bandwidth Channel 1 (TX Frequency 2412 MHz) - 802.11g (54 Mbps)

ALIGH AT

02:47:32 PMFeb 14, 2018

Center Freq 2.412000000 GHz :
.3 T1rig:Free Run

!
#IFGain:Low #Atten: 40 dB

Center Fregq: 2.412000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 30.00 dBm

Center 2.412 GHz

Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power

16.963 MHz
-162.97 kHz
16.42 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

STATUS

CF Step
10.000000 MHz
Man

Freq Offset
0 Hz

Plot 7-17:

Agilent Spectrum Analyzer - Occupied BW
a | R [S00  AC ]

SEMSE:INT

6 dB Bandwidth Channel 6 (TX Frequency 2437 MHz) - 802.11g (54 Mbps)

ALTGH AUTO

02:47:52 PMFeb 14, 2018

Center Freq 2.437000000 GHz :
.1 T1rig:Free Run

HIFGainsLow | ®Atten: 40 dB

Center Freq: 2.437000000 GHz
Avg|Hold> 1010

Radio Std: None Frequency

Radio Device: BTS

Ref 30.00 dBm

Center 2.437 GH=z
#Res BW 100 kHz

VBW 1 MHz

Occupied Bandwidth Total Power

16.678 MHz

30.668 kHz
16.57 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

MSG

STATUS

CF Step
10.000000 MHz

Span 100 MHz uto Man

Freq Offset
0 Hz
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Plot 7-18:

Agilent Spectrum Analyzer - Occupied BW
| RF S0 ac | ]

SEMSE:INT

6 dB Bandwidth Channel 11 (TX Frequency 2462 MHz) - 802.11g (54 Mbps)

ALIGH AT

02:47:05 PMFeb 14, 2018

Center Freq 2.462000000 GHz :
.3 T1rig:Free Run

!
#IFGain:Low #Atten: 40 dB

Center Fregq: 2.462000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 30.00 dBm

Center 2.462 GHz

Res BW 100 kHz VBW 1 MHz

Occupied Bandwidth Total Power

17.756 MHz
-429.73 kHz
16.63 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

STATUS

CF Step
10.000000 MHz
Man

Freq Offset
0 Hz

Plot 7-19:

Agilent Spectrum Analyzer - Occupied BW
a | RF SO0 AC ]

SEMSE:INT

6 dB Bandwidth Channel 1 (TX Frequency 2412 MHz) - 802.11n (6.5 Mbps)

ALTGH AUTO

02:49:26 PMFeb 14, 2018

Center Freq 2.412000000 GHz :
.1 T1rig:Free Run

HIFGainsLow | ®Atten: 40 dB

Center Freq: 2.412000000 GHz
Avg|Hold> 1010

Radio Std: None Frequency

Radio Device: BTS

Ref 30.00 dBm

Center 2.412 GH=z
#Res BW 100 kHz

VBW 1 MHz

Occupied Bandwidth Total Power

17.813 MHz

-37.920 kHz
17.76 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

MSG

STATUS

CF Step
10.000000 MHz

Span 100 MHz uto Man

Freq Offset
0 Hz
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Plot 7-20: 6 dB Bandwidth Channel 6 (TX Frequency 2437 MHz) - 802.11n (6.5 Mbps)
Agilent Spectrum Analyzer - Occupied BW

@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 0=2:48:23 PMFeb 14, 2018

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
, 1 Trig:Free Run Avg|Hold:>10/10

#IFGainiLow | ®Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

CF Step
Center 2.437 GHz 10.000000 I:I‘I::
#Res BW 100 kHz VBW 1 MHz .

Occupied Bandwidth Total Power Freq Offset
17.757 MHz 0 Hz

Transmit Freq Error 28.735 kHz OBW Power
x dB Bandwidth 17.80 MHz x dB

| ‘l-fart 71 Agilent Spectrum Ana...

o

Plot 7-21: 6 dB Bandwidth Channel 11 (TX Frequency 2462 MHz) - 802.11n (6.5 Mbps)
Agilent Spectrum Analyzer - Occupied BW

¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 02:48:58 PMFeb 14, 2018

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: Nohe Frequency
] Trig: Free Run Avg|Hold> 1010
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

CF Step
Center 2.462 GHz Span 100 MHZ ut°10.000000 I:I‘I::
#Res BW 100 kHz VBW 1 MHz N

Occupied Bandwidth Total Power Freq Offset
17.954 MHz O Hz

Transmit Freq Error -95.506 kHz OBW Power
x dB Bandwidth 17.84 MHz x dB

MSG STATUS
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Measurement uncertainty: Measurement uncertainties shown for these tests are expanded uncertainties
expressed at 95% confidence level using a coverage factor k = 2. Measurement uncertainty = -2 dB/+2 dB.

Table 7-8: 6 dB Bandwidth Test Equipment
AESLLt " Manufacturer Model Part Type Ni?w:isler Cgaigrgztiitoen
901583 Te CAh?]i(')eIQ;ies N9010A Ez(le SHig_”Z%_g"ggzz)er MY51250846 |  2/6/20
PASS

Test Personnel:

Daniel W. Baltzell

/ - a4
it LLxbee”

..R

February 14-March 16, 2018

Test Engineer

Signhature

Dates of Test
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8 Power Spectral Density — FCC 15.247(e); RSS-247 5.2(b)
8.1 Power Spectral Density Test Procedure

The power spectral density per FCC 15.247(e) was measured using a 50-ohm spectrum analyzer with the
resolution bandwidth set at 3 kHz, the video bandwidth set at 30 kHz, and the auto sweep time. The
spectral lines were resolved for the modulated carriers at 2412 MHz, 2437 MHz, and 2462 MHz. These
levels are below the +8 dBm limit. See the power spectral density table and plots.

8.2 Power Spectral Density Test Data

Table 8-1: Power Spectral Density Test Data — ANT+
RF Power Level Maximum Limit .
Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
Low 2402 -6.0 8 Pass
Mid 2441 -6.0 8 Pass
High 2480 -7.7 8 Pass
Table 8-2: Power Spectral Density Test Data — BLE PRB29
RF Power Level Maximum Limit .
Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
0 2402 -13.1 8 Pass
19 2440 -13.8 8 Pass
39 2480 -15.4 8 Pass
Table 8-3: Power Spectral Density Test Data — BLE O0xOF
RF Power Level Maximum Limit .
Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
0 2402 -11.1 8 Pass
19 2440 -13.1 8 Pass
39 2480 -13.8 8 Pass
Table 8-4: Power Spectral Density Test Data — BLE 0x55
RF Power Level Maximum Limit .
Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
0 2402 -13.0 8 Pass
19 2440 -13.4 8 Pass
39 2480 -14.4 8 Pass
Table 8-5: Power Spectral Density Test Data — 802.11b (11 Mbps)
RF Power Level Maximum Limit .
Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
1 2412 -8.5 8 Pass
6 2437 -8.3 8 Pass
11 2462 -10.0 8 Pass
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Table 8-6:

Power Spectral Density Test Data —802.11g (54 Mbps)

RF Power Level

Maximum Limit

Channel Frequency (MHz) (dBm) +8dBmM Pass/Fail
1 2412 -10.2 8 Pass
6 2437 -10.1 8 Pass
11 2462 -11.9 8 Pass
Table 8-7: Power Spectral Density Test Data —802.11n (6.5 Mbps)
RF Power Level Maximum Limit 3
Channel Frequency (MHz) (dBm) +8dBM Pass/Fail
1 2412 -11.2 8 Pass
6 2437 -10.6 8 Pass
11 2462 -12.2 8 Pass
Plot 8-1: Power Spectral Density: Channel Low (2402 MHz): ANT+

Agilent Spectrum Analyzer - Swept SA
27 R =
Marker 1 2.401995500000 GH=z

PNO: Wide
IFGain:L ow

Ref 8.00 dBm

Center 2.4020000 GHz

#Res BW 3.0 kHz

SEMSE:INT

ALTGH AUTO

Avg Type: Log-Pwr

Trig: Free Run
#Atten: 30 dB

#VBW 10 kHz

Avg|Hold: 60,100

Mkr1 2.401 995 5 GHz
-5.998 dBm

Span 1.500 MHz
Sweep 158 ms (1001 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl
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Plot 8-2: Power Spectral Density: Channel Mid (2441 MHz): ANT+

Agilent Spectrum Analyzer - Swept SA
s0q oA || SEMSE:INT ALIGH 2UTO

x|
Marker 1 2.439992500000 GHz ) Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold: 47/100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.439 992 5 GHz NextPeak
-6.039 dBm

Next Pk Right

Next PK Left

-
i

Marker Delta

==l

=
=

MKr—CF

Mkr—RefLvl

Center 2.4400000 GHz
#Res BW 3.0 kHz

Plot 8-3:

Agilent Spectrum Analyzer - Swept 5A

EFI SEMSE:IMT

x|
Marker 1 2.479991000000 GHz ) Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Held: 48/100

IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 2.479 991 0 GHz NextPeak
-7.660 dBm

Next Pk Right

Next Pk Left

Marker Delta

=

=

Mkr—CF

Mkr—RefLvl

Center 2.4800000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158 ms (1001 pts)




Plot 8-4: Power Spectral Density: Channel 0 (2402 MHz): BLE (PRB29)

Agilent Spectrum Analyzer - Swept SA
@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 12:24:53 PM Mar 06, 2018

Marker 1 2.402018360000 GHz ! #vg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:>1/1

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.402 018 360 0 GHz NextPeak
-13.101 dBm

Next Pk Right

=
=
.
—

Next PK Left

fvi

Marker Delta

E
=
]
=
=

e

MKr—CF

Mkr—RefLvl

Center 2.4020000 GHz Span 1.700 MHz
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 181 ms (40001 pts)

Plot 8-5: Power Spectral Density: Channel 19 (2440 MHz): BLE (PRB29)

Agilent Spectrum Analyzer - Swept 5A
soe  AaC || SEMSE:IMT ALIGH AUTO 12:32:22 PM Mar 06, 2018

x|
Marker 1 2.440015470000 GHz . Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Held:>1/1

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.440 015 470 0 GH=z NextPeak
-13.804 dBm

Next Pk Right

Next Pk Left

=
s

Marker Delta

.—-ﬂ
[ ™
[ —
—
f
—

Mkr—CF

Mkr—RefLvl

Center 2.4400000 GHz Span 1.700 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 181 ms (40001 pts)




Plot 8-6: Power Spectral Density: Channel 39 (2480 MHz): BLE (PRB29)

Agilent Spectrum Analyzer - Swept SA
S0 AC || SEMSE:IMT ALIGH AUTO 12:34:54 PM Mar 06, 2018

x|
Marker 1 2.480013090000 GHz ! #vg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:>1/1

IFGain:Low ~ Atten: 20 dB

Peak Search

Mkr1 2.480 013 090 0 GHz NextPeak
10 gBIdlv Ref 8.00 dBm -15.417 dBm

Next Pk Right

Next PK Left

Marker Delta

MKr—CF

Mkr—RefLvl

Center 2.4800000 GHz
#Res BW 3.0 kHz

Plot 8-7:

Agilent Spectrum Analyzer - Swept 5A
soo o ac | ] SEMSE:INT

O :
Marker 1 2.401971440000 GHz Avg Type: Log-Pwr - RO BOEE
PNO: Wide L, Trig: Free Run Avg|Held:>1/1 &

IFGain:Low Atten: 20 dB

Mkr1 2.401 971 440 0 GHz NextPeak
10 gBIdlv Ref 8.00 dBm -11.139 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.4020000 GHz Span 1.700 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 181 ms (40001 pts)




Plot 8-8:

Agilent Spectrum Analyzer -

£ T =

Marker 1 2.439969017500 GHz
PNO: Wide ()
IFGain:Low

Power Spectral Density: Channel 19 (2440 MHz): BLE (OxOF)

Swept SA

SEMSE:IMNT ALIGH AUTO
Avg Type: Log-Pwr

Avg|Hold:>1/1

12:33:18 PM Mar 06, 2018

Trig: Free Run
Atten: 20 dB

Mkr1 2.439 969 017 5 GHz
Eogsrdw Ref 8.00 dBm -11.712 dBm

-MI.I-I-II-'INMWI

Center 2.4400000 GHz
#Res BW 3.0 kHz

Peak Search

NextPeak

Next Pk Right

Next PK Left

Marker Delta

MKr—CF

Mkr—RefLvl

Plot 8-9:

Agilent Spectrum Analyzer -

Z/ |
Marker 1 2.479966552500 GHz )
PNO: Wide Trig: Free Run
IFGain:Low Atten: 20 dB

Swrept SA

Avg Type: Log-Pwr
Avg|Hold:>1/1

Mkr1 2.479 966 552 5 GH=z

-13.694 dBm

10 dBidiv.  Ref 8.00 dBm
og

Center 2.4800000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Sweep 1

81 ms (40001 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl




Plot 8-10: Power Spectral Density: Channel 0 (2402 MHz): BLE (0x55)

Agilent Spectrum Analyzer - Swept SA
@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 12:27:26 PM Mar 06, 2018

Marker 1 2.401983552500 GHz . Avg Type: Log-Pwr
PNO: Wide L, ) 17ig:Free Run Avg|Hold:> 1/

IFGain:Low ~ Atten: 20 dB

Peak Search

Mkr1 2.401 983 552 5 GHz NextPeak
10 gBIdlv Ref 8.00 dBm -12.969 dBm

Next Pk Right

SR e —
P T i —
(A 1 M —

Mkr—RefLvl

Center 2.4020000 GHz
#Res BW 3.0 kHz

Plot 8-11:

Agilent Spectrum Analyzer - Swept 5A

x| |
Marker 1 2.439981682500 GHz Avg Type: Log-Pwr y Peak Search
PNO: Wide L, Trig: Free Run Avg|Held:>1/1 ke

IFGain:Low Atten: 20 dB

Mkr1 2.439 981 682 5 GHz NextPeak
JogBiciv__Ref 8.00 dBm 13412 dBm

Next Pk Right

Next Pk Left

---MI M o
; --1IWMIIWIIIILIHIIIIIIMIWIIW_-
_mullﬂ-l--ﬂlﬂllﬂlm- s

Mkr—CF

Mkr—RefLvl

Center 2.4400000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 181 ms (40001 pts)




Plot 8-12: Power Spectral Density: Channel 39 (2480 MHz): BLE (0x55)

Agilent Spectrum Analyzer - Swept SA
e | RF S0 o oec | ] SENSEINT ALIGN AUTO

Marker 1 2.479978537500 GHz . Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:>1/1

IFGain:Low ~ Atten: 20 dB

Peak Search

Mkr1 2.479 978 537 5 GHz NextPeak
10 gBIdlv Ref 8.00 dBm -15.352 dBm

Next Pk Right

Next PK Left

Marker Delta

MKr—CF

Mkr—RefLvl

Center 2.4800000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 181 ms (40001 pts)

Plot 8-13: Power Spectral Density: Channel 1 (2412 MHz); 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Swept 5A
e | RF_ [s0e  ac | ] SEMSE:INT

Center Freq 2.412000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Held: 7/100

IFGain:Low Atten: 20 dB

Frequency

Mkr1 2.409 233 6 GHz Auto Tune
10 gBIdlv Ref 8.00 dBm .8 533 dBm

CenterFreq
2.412000000 GHz

=

Iinn

StartFreq
2.402900000 GHz

g
H

Stop Freq
2.421100000 GHz

CF Step
1.820000 MHz
Auto Man

Freq Offset
0 Hz

===

—

—
g IIIIII =
—

Center 2.412000 GHz Span 18.20 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.92 s (1001 pts)




Plot 8-14: Power Spectral Density: Channel 6 (2437 MHz); 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Swept SA
s0q oA || SEMSE:INT ALIGH 2UTO

x
Marker 1 2.438437800000 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.438 437 8 GHz NextPeak
19 gEidiv__Ref 8.00 dBm 8 890 dBn

. --HMMN AL
IRV Lt NextPi Len
| L .

Marker Delta

MKr—CF

Mkr—RefLvl

Center 2.437000 GHz B
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.92 s (1001 pts)

Plot 8-15: Power Spectral Density: Channel 11 (2462 MHz); 802.11b (11 Mbps)

Agilent Spectrum Analyzer - Swept 5A
e | RF S0 ac | ] SEMSE:INT

Center Freq 2.462000000 GHz ] Avg Type: Log-Pwr | POy
PNO: Fast [, 1rig:Free Run Avg|Hoeld: 6/100 i
=

IFGain:Low Atten: 20 dB

Mkr1 2.459 233 6 GHz Auto Tune
-9.966 dBm

CenterFreq
2.462000000 GHz

StartFreq
2.452900000 GHz

Stop Freq
2.471100000 GHz

CF Step
1.820000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.462000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.92 s (1001 pts)




Plot 8-16: Power Spectral Density: Channel 1 (2412 MHz); 802.11g (54 Mbps)

Agilent Spectrum Analyzer - Swept SA
@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 0=2:37:00 PMFeb 15, 2018

Center Freq 2.412000000 GHz . Avg Type: Log-Pwr 4
PNO: Fast () Trig: Free Run Avg|Hold: 5/100

IFGain:Low Atten: 20 dB

Frequency

SN

Mkr1 2.406 375 GHz Auto Tune
Ref 8.00 dBm -10.202 dBm

CenterFreq
2.412000000 GHz

StartFreq
2.399500000 GHz

Stop Freq
2.424500000 GHz

CF Step
2500000 MHz

uto Man

Freq Offset
0 Hz

Center 2.41200 GHz = Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 2.64 s (1001 pts)

Plot 8-17: Power Spectral Density: Channel 6 (2437 MHz); 802.11g (54 Mbps)

Agilent Spectrum Analyzer - Swept 5A
¢ @ | rF S0 ac [ ] SEMSE:IMT ALIGH AUTO 02:37:37 PMFeb 15, 2018

Center Freq 2.437000000 GHz . Avg Type: Log-Pwr [1]2 = 4
PNO: Fast L, Trig: Free Run Avg|Held: 8/100

IFGain:Low Atten: 20 dB

Frequency

I

Mkr1 2.436 350 GHz Auto Tune
Ref 8.00 dBm 10.066 dBm

CenterFreq
2.437000000 GHz

StartFreq
2.424500000 GHz

Stop Freq
2.449500000 GHz

CF Step
2500000 MHz

uto Man

Freq Offset
0 Hz

Center 2.43700 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.64 s (1001 pts)
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Plot 8-18: Power Spectral Density: Channel 11 (2462 MHz); 802.11g (54 Mbps)

Agilent Spectrum Analyzer - Swept SA
| RF S0 ac | ] SENSEINT ALIGN AUTO

Center Freq 2.462000000 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold: 8/100

IFGain:Low Atten: 20 dB

Frequency

Mkr1 2.455 675 GH Auto Tune
-11.899 dBm

CenterFreq
2.462000000 GHz

StartFreq
2.449500000 GHz

Stop Freq
2.474500000 GHz

CF Step
2500000 MHz
Auto Man

Freq Offset
0 Hz

BERREL RN
ENRRRAE 2N
]
s
R
R
L E]
BERRNEsulll
L E ]

Center 2.46200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 2.64 s (1001 pts)

Plot 8-19: Power Spectral Density: Channel 1 (2412 MHz); 802.11n (6.5 Mbps)

Agilent Spectrum Analyzer - Swept 5A
soe  AaC || SEMSE:IMT ALIGH AUTO 02:27:00 PMFeb 15, 2018

a
Marker 1 2.405782400000 GHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Held: 5/100

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.405 782 4 GHz NextPeak
E%gBIdiv Ref 8.00 dBm 11.197 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.83 s (1001 pts)




Plot 8-20: Power Spectral Density: Channel 6 (2437 MHz); 802.11n (6.5 Mbps)

Agilent Spectrum Analyzer - Swept SA
s0q oA || SEMSE:INT ALIGH 2UTO

x
Marker 1 2.435472400000 GHz . Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold: 7/100

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.435 472 4 GHz NextPeak
E%gB.fdiv Ref 8.00 dBm _10.560 dBm

Next Pk Right

Next PK Left

Z
=

Marker Delta

m

Wt

MKr—CF

Mkr—RefLvl

L E
NNEEEED

Center 2.43700 GHz B
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.83 s (1001 pts)

Plot 8-21: Power Spectral Density: Channel 11 (2462 MHz); 802.11n (6.5 Mbps)

Agilent Spectrum Analyzer - Swept 5A
soa o ac | ] SEMSE:INT

a
Marker 1 2.453558000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hoeld: 6/100

IFGain:Low Atten: 20 dB

Peak Search

Mkr1 2.453 558 0 GHz NextPeak
-12.206 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
Center 2.46200 GHz Span 26.80 MHz 1of2

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.83 s (1001 pts) %




Measurement uncertainties shown for these tests are expanded Gaussian uncertainties expressed at 95%
confidence level using a coverage factor k = 1.96. Measurement uncertainty = 0.5 dB.

PASS

Table 8-8: Power Spectral Density Test Equipment

AESLLt " Manufacturer Model Part Type Ni?w:isler Cg&igrgztiit%n
901583 Te CAh?]i(')eIQ;ies N9010A Ez(le SHigf‘Z%_g"ggzz)er MY51250846 |  2/6/20

Test Personnel:

“) N /
nooftv Bboct”
Daniel W. Baltzell " February 15, 2018

Test Engineer Signhature Date of Test
Khue Do W March 6-7, 2018
Test Engineer Signhature Dates of Test
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9 Hopping Characteristics — FCC 15.247(a)(1); RSS-247 5.1

15.247(a)(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an output power no greater than 125 mW. The
system shall hop to channel frequencies that are selected at the system hopping rate from a pseudo
randomly ordered list of hopping frequencies. Each frequency must be used equally on the average by
each transmitter.

15.247(a)(1)(iif) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15
channels. The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period

of 0.4 seconds multiplied by the number of hopping channels employed. Frequency hopping systems
may avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15
channels are used.

Plot 9-1: Number of Channels — Bluetooth (79 Channels)

Agilent Spectrum Analyzer - Swept SA

= SEMSE:IMT ALIGNAUTO

- :

Start Freq 2.400000000 GH=z Avg Type: Log-Pwr Trace/Det
PNO: Fast Ly Trig: Free Run Avg|Hold> 100,100

IFGain:Low #Atten: 30 dB

Select Tmceb

Ref 8.00 dBm

Clear Write

Trace Average

View/Blank
Trace On

Start 240000 GHz Stop 2.48200 GHz
#Res BW 100 kHz H#VBW 1.0 MHz Sweep 7.60 ms (1001 pts)

MSG |
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Plot 9-2: Channel Separation — Bluetooth (1 MHz)

Agilent Spectrum Analyzer - Swept SA
I I R T SEMSEINT

. Marker
Marker 1 A 1.008000000 MHz ) Avg Type: Log-Pwr ‘

PHO: Wide (, ) 1rig: Free Run Avg|Hold:> 100100 : 4

IFGain:Low #Atten: 30 dB

Select Markerb

Properties»

Center 2.440000 GHz
#Res BW 100 kHz #VBW 1.0 MHz

Plot 9-3: Number of Pulses — Bluetooth (116)

Agilent Spectrum Analyzer - Swept 5A

2 R =R SEMSE:INT

Marker

PNO: Wide -—#— 1rig: Free Run

IFGain:Low #Atten: 30 dB Select Markerb

Properties»

Center 2.426158000 GHz
Res BW 100 kHz #VBW 1.0 MHz Sweep 31.60 s (1001 pts)




Plot 9-4: Pulse Width — Bluetooth (254 us)

Agilent Spectrum Analyzer - Swept SA
@ | rE [s0ow oac [ ] SEMSE:IMT ALIGH AUTO 11:57:26 AM Mar 07, 2018

Marker 1 A 253.500 HS Trig Delay: -100.5 ps  Awvg Type: Log-Pwr
PNO: Fast (4 1rig:Video

IFGain:Low *_ #Atten: 10 dB SEEREL  select Marikcer
AMKr1 253.5 us >
Ref 0.00 dBm -3.71 dB

Marker

x"i"“'"‘*""-"u““mv'"fruﬂ.rrw-w‘m_ruw"xmru'w_,.r-1rw*'1m-v-'-n~.r'm..r'n 142

i I

Center 2.426158000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 500.0 gs (1001 pts)

Number of pulses in 79 * 0.4 (31.6) seconds = 116
Pulse width 254 us x 116 = 0.03 s which is less than 0.400s (limit)

Measurement uncertainty: £1.4%. This measurement uncertainty is an expanded uncertainty for 95.45%
confidence level received with a coverage factor k=2.

Pass

Table 9-1: Hopping Mode Characteristics Test Equipment

AsRsTeLt " Manufacturer Model Part Type Ni?w:isler Cgaigrgztiitoen
901583 Te CAh?]i(')eIQ;ies N9O10A Ez(le ﬁgg‘gg"ggzz)er MY51250846 |  2/6/20
PASS

Test Personnel:

Khue Do /Zé@ March 7, 2018

Test Engineer Signhature Date of Test
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10 Radiated Emissions — FCC 15.209; RSS-247 6.2 and RSS-Gen

10.1 Limits of Radiated Emissions Measurement

Frequency (MHz)

Field Strength (uVv/m)

Measurement Distance (m)

0.009-0.490 2400/f (kHz) 300
0.490-1.705 2400/t (kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

As shown in 15.35(b), for frequencies above 1000 MHz, the field strength limits are based on average
detector, however, the peak field strength of any emission shall not exceed the maximum permitted
average limits, specified above by more than 20 dB under any circumstances of modulation.

10.2 Radiated Emissions Measurement Test Procedure

Before final measurements of radiated emissions were made on the open-field three/ten meter range, the
EUT was scanned indoors at one and three meter distances. This was done in order to determine its
emissions spectrum signature. The physical arrangement of the test system and associated cabling was
varied in order to determine the effect on the EUT's emissions in amplitude, direction and frequency. This
process was repeated during final radiated emissions measurements on the open-field range, at each
frequency, in order to ensure that maximum emission amplitudes were attained.

Final radiated emissions measurements were made on the three/ten-meter, open-field test site. The EUT
was placed on a nonconductive turntable 0.8 meters above the ground plane. The spectrum was
examined from 9 kHz to the 10" harmonic of the highest fundamental transmitter frequency (24.8 GHz)

for the 2.4 GHz band.

At each frequency, the EUT was rotated 360°, and the antenna was raised and lowered from 1 to 4
meters in order to determine the emission’s maximum level. Measurements were taken using both
horizontal and vertical antenna polarizations. For frequencies between 30 and 1000 MHz, the spectrum
analyzer’s 6 dB bandwidth was set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak
detection mode. For emissions above 1000 MHz, emissions are measured using the average detector
function with a minimum resolution bandwidth of 1 MHz. No video filter less than 10 times the resolution
bandwidth was used. The highest emission amplitudes relative to the appropriate limit were measured

and recorded in this report.
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10.3 Radiated Emissions Test Results

Table 10-1: Radiated Emissions Harmonics/Spurious - 2412 MHz, 802.11b, Peak Detector
Frequency Pl Cor?eitcetion Pl P_ea_k Peal_<
(MH2) arl]sat:)\//?rir) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4824.0 47.0 0.2 47.2 74.0 -26.8
12060.0 42.4 3.2 45.6 74.0 -28.4
14472.0 41.2 8.6 49.8 74.0 -24.2
19296.0 33.9 13.2 47.1 74.0 -26.9
Table 10-2: Radiated Emissions Harmonics/Spurious - 2412 MHz, 802.11b, Average Detector
ey | SRS | comecton | Sy | Aemee | Ao
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4824.0 39.2 0.2 394 54.0 -14.6
12060.0 39.2 3.2 42.4 54.0 -11.6
14472.0 36.2 8.6 44.8 54.0 -9.2
19296.0 30.8 13.2 44.0 54.0 -10.0
Table 10-3: Radiated Emissions Harmonics/Spurious- 2412 MHz, 802.11g, Peak Detector
Frequency Pl Cor?eitcetion Pl P_ea_k Peal_<
(MH2) arl]sat:)\//?rir) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4824.0 47.3 0.2 47.5 74.0 -26.5
12060.0 41.2 3.2 44 .4 74.0 -29.6
14472.0 44.2 8.6 52.8 74.0 -21.2
19296.0 33.7 13.2 46.9 74.0 -27.1
Table 10-4: Radiated Emissions Harmonics/Spurious - 2412 MHz, 802.11g, Average Detector
ey | SS0® | comecion | Sy | Amee | A
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4824.0 39.2 0.2 394 54.0 -14.6
12060.0 37.5 3.2 40.7 54.0 -13.3
14472.0 39.3 8.6 47.9 54.0 -6.1
19296.0 31.2 13.2 44 .4 54.0 -9.6
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Table 10-5:

Radiated Emissions Harmonics/Spurious - 2412 MHz, 802.11n, Peak Detector

Site

Frequency Pl Correction Pl P_ea_k Peal_<
(MH2) arl]sﬂ)\//frir) Factor ((:(;) lglrue\(/:/tnew(;I (dghny/tm) M(f:\jrg)m
(dB/m)
4824.0 47.0 0.2 47.2 74.0 -26.8
12060.0 41.1 3.2 44.3 74.0 -29.7
14472.0 41.0 8.6 49.6 74.0 -24.4
19296.0 32.8 13.2 46.0 74.0 -28.0
Table 10-6: Radiated Emissions Harmonics/Spurious - 2412 MHz, 802.11n, Average Detector
Site
Frequeny | Anaiyser | Coreeton | Creciee || Gew
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4824.0 39.0 0.2 39.2 54.0 -14.8
12060.0 37.3 3.2 40.5 54.0 -13.5
14472.0 34.2 8.6 42.8 54.0 -11.2
19296.0 30.3 13.2 435 54.0 -10.5
Table 10-7: Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11b, Peak Detector
Frequency A P Cor?eitcetion P - a_k Peal_<
(MH2) (drl]sat:)\//ﬁr) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4874.0 47.7 0.2 47.9 74.0 -26.1
7311.0 41.5 -1.5 40.0 74.0 -34.0
12185.0 40.7 3.2 43.9 74.0 -30.1
19496.0 36.9 13.2 50.1 74.0 -23.9
Table 10-8: Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11b, Average Detector
ey | M| comeion | Jvehe | A | Ao
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4874.0 40.0 0.2 40.2 54.0 -13.8
7311.0 36.2 -1.5 34.7 54.0 -19.3
12185.0 36.7 3.2 39.9 54.0 -14.1
19496.0 34.6 13.2 47.8 54.0 -6.2

Page 61 of 86




Table 10-9:

Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11g, Peak Detector

Site

Frequency Pl Correction Pl P_ea_k Peal_<
(MH2) arl]sﬂ)\//frir) Factor ((:(;) lglrue\(/:/tnew(;I (dghny/tm) M(f:\jrg)m
(dB/m)
4874.0 47.2 0.2 474 74.0 -26.6
7311.0 42.6 -1.5 41.1 74.0 -32.9
12185.0 41.5 3.2 44.7 74.0 -29.3
19496.0 36.5 13.2 49.7 74.0 -24.3
Table 10-10: Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11g, Average Detector
Site
Frequeny | Anaiyser | Coreeton | Creciee || Gew
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4874.0 39.0 0.2 39.2 54.0 -14.8
7311.0 34.2 -1.5 32.7 54.0 -21.3
12185.0 37.2 3.2 40.4 54.0 -13.6
19496.0 33.5 13.2 46.7 54.0 -7.3
Table 10-11: Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11n, Peak Detector
Frequency A P Cor?eitcetion P - a_k Peal_<
(MH2) (drl]sat:)\//ﬁr) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4874.0 47.6 0.2 47.8 74.0 -26.2
7311.0 43.9 -1.5 42.4 74.0 -31.6
12185.0 40.3 3.2 435 74.0 -30.5
19496.0 36.2 13.2 494 74.0 -24.6
Table 10-12: Radiated Emissions Harmonics/Spurious - 2437 MHz, 802.11n, Average Detector
ey | M| comeion | Jvehe | A | Ao
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4874.0 394 0.2 39.6 54.0 -14.4
7311.0 37.1 -1.5 35.6 54.0 -18.4
12185.0 37.3 3.2 40.5 54.0 -13.5
19496.0 324 13.2 45.6 54.0 -8.4
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Table 10-13:

Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11b, Peak Detector

Frequency Pl Cor?eitcetion Pl P_ea_k Peal_<
(MH2) arl]sﬂ)\//frir) Factor ((:(;) lglrue\(/:/tnew(;I (dghny/tm) M(f:\jrg)m
(dB/m)
4924.0 46.5 0.2 46.7 74.0 -27.3
7386.0 39.7 -1.5 38.2 74.0 -35.8
12310.0 39.0 3.2 42.2 74.0 -31.8
19696.0 38.0 13.2 51.2 74.0 -22.8
22158.0 17.5 12.0 29.5 74.0 -44.5
Table 10-14: Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11b, Average Detector
Site
Frequency | Anaiyser | Coreeton | Creciee i A
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4924.0 38.5 0.2 38.7 54.0 -15.3
7386.0 32.7 -1.5 31.2 54.0 -22.8
12310.0 34.0 3.2 37.2 54.0 -16.8
19696.0 35.8 13.2 49.0 54.0 -5.0
22158.0 10.9 12.0 22.9 54.0 -31.1
Table 10-15: Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11g, Peak Detector
Frequency A Pl Cor?eitcetion Pl P_e a_k Peal_<
(MH2) (drl]sat:)\//ﬁr) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4924.0 46.1 0.2 46.3 74.0 -27.7
7386.0 38.7 -1.5 37.2 74.0 -36.8
12310.0 40.2 3.2 434 74.0 -30.6
19696.0 38.6 13.2 51.8 74.0 -22.2
22158.0 17.2 12.0 29.2 74.0 -44.8
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Table 10-16:

Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11g, Average Detector

Average Site_ Average Average Average
Fre(lt\qAL;'le;cy Analyzer COFr;i(t:(t)'ron Corrected Limit Margin
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4924.0 38.0 0.2 38.2 54.0 -15.8
7386.0 30.7 -1.5 29.2 54.0 -24.8
12310.0 35.6 3.2 38.8 54.0 -15.2
19696.0 36.5 13.2 49.7 54.0 -4.3
22158.0 9.5 12.0 215 54.0 -32.5
Table 10-17: Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11n, Peak Detector
Frequency A Pl Cor?eitcetion Pl P_e a_k Peal_<
(MH2) (drl]sat:)\//ﬁr) Factor ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4924.0 46.3 0.2 46.5 74.0 -27.5
7386.0 37.8 -1.5 36.3 74.0 -37.7
12310.0 40.7 3.2 43.9 74.0 -30.1
19696.0 37.8 13.2 51.0 74.0 -23.0
22158.0 18.0 12.0 30.0 74.0 -44.0
Table 10-18: Radiated Emissions Harmonics/Spurious - 2462 MHz, 802.11n, Average Detector
Site
Frequeny | Anaiyser | Coreeton | Creciee i A
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4924.0 38.1 0.2 38.3 54.0 -15.7
7386.0 30.1 -1.5 28.6 54.0 -25.4
12310.0 37.3 3.2 40.5 54.0 -13.5
19696.0 35.6 13.2 48.8 54.0 -5.2
22158.0 16.7 12.0 28.7 54.0 -25.3
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Table 10-19:

Radiated Emissions Harmonics/Spurious - 2402 MHz, ANT+, Peak Detector

Site

Frequency Pl Correction Pl P_ea_k Peal_<
(MH2) arl]sﬂ)\//ﬁr) Factor ((:(;) lglrue\(/:/tnew(;I (dghny/tm) M(z(ajrg)m
(dB/m)
4804.0 47.6 0.2 47.8 74.0 -26.2
12010.0 42.7 3.2 45.9 74.0 -28.1
19216.0 255 13.2 38.7 74.0 -35.3
Table 10-20: Radiated Emissions Harmonics/Spurious - 2402 MHz, ANT+, Average Detector
Site
Frequency | Anaiyser | Coreeton | Creciee || Gew
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4804.0 45.7 0.2 45.9 54.0 -8.1
12010.0 40.2 3.2 434 54.0 -10.6
19216.0 21.7 13.2 34.9 54.0 -19.1
Table 10-21: Radiated Emissions Harmonics/Spurious - 2441 MHz, ANT+, Peak Detector
Frequency A Pl Cor?eitcetion Pl P_e a_k Peal_<
HlRE (drl]sat:)\//ﬁr) HEIEHE ((:(;) éLe\(/:/tri? (dglun\]/lltm) M(?jrg)m
(dB/m)
4882.0 46.6 0.6 47.2 74.0 -26.8
7323.0 41.1 -2.3 38.8 74.0 -35.2
12205.0 40.3 3.4 43.7 74.0 -30.3
19528.0 225 13.3 35.8 74.0 -38.2
Table 10-22: Radiated Emissions Harmonics/Spurious - 2441 MHz, ANT+, Average Detector
ey | M| comeion | e | A | Ao
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4882.0 44.3 0.6 44.9 54.0 9.1
7323.0 38.4 -2.3 36.1 54.0 -17.9
12205.0 35.6 3.4 39.0 54.0 -15.0
19528.0 15.7 13.3 29.0 54.0 -25.0
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Table 10-23:

Radiated Emissions Harmonics/S

purious - 2480 MHz, ANT+, Peak Detector

Site
Frequency | Pesk fnalyzer | - Correstion | yrpegieg i B s
(@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 47.6 0.8 48.4 74.0 -25.6
7440.0 38.8 -2.4 36.4 74.0 -37.6
12400.0 36.4 3.7 40.1 74.0 -33.9
19840.0 23.9 13.1 37.0 74.0 -37.0
22320.0 231 12.0 35.1 74.0 -38.9
Table 10-24: Radiated Emissions Harmonics/Spurious - 2480 MHz, ANT+, Average Detector
Site
Fregueney | pnayser | Coreetion | coreciea | Uit | “Wargin
(dBuV/m) (@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 44.3 0.8 45.1 54.0 -8.9
7440.0 36.6 4.6 41.2 54.0 -12.8
12400.0 30.6 4.9 35.5 54.0 -18.5
19840.0 17.6 6.2 23.8 54.0 -30.2
22320.0 15.1 12.0 27.1 54.0 -26.9
Table 10-25: Radiated Emissions Harmonics/Spurious - 2402 MHz, BLE, Peak Detector
Site
Frequency | Peakc Anayzer | Correstion | Gorrggreg ot ||
(@B/m) (dBuV/m) (dBuV/m) (dB)
4804.0 46.7 0.2 46.9 74.0 -27.1
12010.0 44.0 3.2 47.2 74.0 -26.8
19216.0 354 13.2 48.6 74.0 -25.4
Table 10-26: Radiated Emissions Harmonics/Spurious - 2402 MHz, BLE, Average Detector
ey | S| comecton | Jvese | A | Aveese
(dBuV/m) (@B/m) (dBuV/m) (dBuV/m) (dB)
4804.0 45.0 0.2 45.2 54.0 -8.8
12010.0 42.2 3.2 454 54.0 -8.6
19216.0 32.0 13.2 45.2 54.0 -8.8
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Table 10-27:

Radiated Emissions Harmonics/S

purious - 2440 MHz, BLE, Peak Detector

Site
regony| Fetdndiear | Gt | R (S
(@B/m) (dBuV/m) (dBuV/m) (dB)
4880.0 46.2 0.6 46.8 74.0 -27.2
7320.0 44.7 -2.3 42.4 74.0 -31.6
12200.0 38.8 3.4 42.2 74.0 -31.8
19520.0 23.9 13.3 37.2 74.0 -36.8
Table 10-28: Radiated Emissions Harmonics/Spurious - 2440 MHz, BLE, Average Detector
Site
Fregueny | pnayser | Coreeton | Gty | “Umt | Warain
(dBuV/m) (@B/m) (dBuV/m) (dBuV/m) (dB)
4880.0 44.7 0.6 45.3 54.0 -8.7
7320.0 41.1 -2.3 38.8 54.0 -15.2
12200.0 34.4 3.4 37.8 54.0 -16.2
19520.0 17.8 13.3 31.1 54.0 -22.9
Table 10-29: Radiated Emissions Harmonics/Spurious - 2480 MHz, BLE, Peak Detector
Site
Frequency | Peakc Anayzer | Correstion | Gorrggreg | s
(@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 46.8 0.8 47.6 74.0 -26.4
7440.0 38.0 -2.4 35.6 74.0 -38.4
12400.0 38.0 3.7 41.7 74.0 -32.3
19840.0 18.3 13.1 314 74.0 -42.6
22320.0 16.8 12.0 28.8 74.0 -45.2
Table 10-30: Radiated Emissions Harmonics/Spurious - 2480 MHz, BLE, Average Detector
ey | S| comecton | Jvese | A | Aveese
(dBuV/m) (@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 44.8 0.8 45.6 54.0 -8.4
7440.0 35.2 -2.4 32.8 54.0 -21.2
12400.0 30.2 3.7 33.9 54.0 -20.1
19840.0 9.5 13.1 22.6 54.0 -31.4
22320.0 9.0 12.0 21.0 54.0 -33.0
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Table 10-31:

Radiated Emissions Harmonics/S

purious - 2402 MHz, Bluetooth, Peak Detector

Site
regony| Fetdndiear | Gt | R (S
(dB/m) (dBuV/m) (dBuV/m) (dB)
4804.0 47.7 0.2 47.9 74.0 -26.1
12010.0 44.0 3.2 47.2 74.0 -26.8
19216.0 33.8 13.2 47.0 74.0 -27.0
Table 10-32: Radiated Emissions Harmonics/Spurious - 2402 MHz, Bluetooth, Average Detector
Site
Freguency | pnayser | Coreeton | Corclieg | lmit | Margin
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4804.0 445 0.2 44.7 54.0 -9.3
12010.0 40.0 3.2 43.2 54.0 -10.8
19216.0 31.0 13.2 44.2 54.0 -9.8
Table 10-33: Radiated Emissions Harmonics/Spurious - 2440 MHz, Bluetooth, Peak Detector
Site
Frequency | Peakc Anayzer | Correstion | Gorrggreg ot ||
(dB/m) (dBuV/m) (dBuV/m) (dB)
4880.0 46.1 0.6 46.7 74.0 -27.3
7320.0 39.0 -2.3 36.7 74.0 -37.3
12200.0 39.1 3.4 42.5 74.0 -31.5
19520.0 22.6 13.3 35.9 74.0 -38.1
Table 10-34: Radiated Emissions Harmonics/Spurious - 2440 MHz, Bluetooth, Average Detector
ey | S| comecton | Jvete | Aeee | Aveese
(dBuV/m) (dB/m) (dBuV/m) (dBuV/m) (dB)
4880.0 43.9 0.6 445 54.0 -9.5
7320.0 30.2 -2.3 27.9 54.0 -26.1
12200.0 33.5 3.4 36.9 54.0 -17.1
19520.0 15.8 13.3 29.1 54.0 -24.9
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Table 10-35:

Radiated Emissions Harmonics/S

purious - 2480 MHz, Bluetooth, Peak Detector

Site
regony| Fetdndiear | Gt | R (S
(@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 46.3 0.8 47.1 74.0 -26.9
7440.0 38.8 -2.4 36.4 74.0 -37.6
12400.0 38.1 3.7 41.8 74.0 -32.2
19840.0 23.0 13.1 36.1 74.0 -37.9
22320.0 17.8 12.0 29.8 74.0 -44.2
Table 10-36: Radiated Emissions Harmonics/Spurious - 2480 MHz, Bluetooth, Average Detector
Site
regueny | pnayser | Coreeton | Gty | “Umt | Warain
(dBuV/m) (@B/m) (dBuV/m) (dBuV/m) (dB)
4960.0 44.3 0.8 45.1 54.0 -8.9
7440.0 34.5 -2.4 321 54.0 -21.9
12400.0 32.0 3.7 35.7 54.0 -18.3
19840.0 15.7 13.1 28.8 54.0 -25.2
22320.0 10.0 12.0 22.0 54.0 -32.0

Measurement uncertainty: Measurement uncertainties shown for these tests are expanded uncertainties
expressed at 95% confidence level using a coverage factor k = 2. +4.0 dB/-2.65 dB
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Table 10-37: Radiated Emissions Test Equipment

AsRsTeLt " Manufacturer Model Part Type NSuerTTt?ler Cgbigrgztiitoen
901663 Rg?gve\/;’;d HFH2-Z2 (;i%ngrgen\;l]ﬂi) 827525/019 5/1/19
900932 I';'ae(‘:’l"('ae:; 8449H%20 PT 1 Ppreamplifier (1-26.5 GHz) | 3008A00505 | 8/18/18
900905 &%%':‘alﬁl‘g‘s PR-1040 OAT(S3C1) hpﬂrﬁi‘_mngﬁ;)‘mdB 1006 8/18/18
900878 Rhein Te_ch AM3-1197- 3 meter Ant_er_ma mast, Outdoor No_t

Laboratories 0005 polarizing Range 1 Required
901592 '\Rlslﬁ‘e""}tnecd };gg(—)_lsgg SMK RF Cables 20’ NA 8/21/18
901593 '\Rlslﬁ‘e""}tnecd K;Z%'jfl’)og SMK RF Cables 36” NA 8/18/18
901242 LF; rt])?)irna;lc—)ericehs WFS‘&)OBOO- Wood rotating table N/A Regt)itre q
900913 ";';(‘:’I"('ae:; 85462A EMI (Fgekcl_?iz"_%r_ ?gﬁ;‘:tion 3325A00159 |  4/4/19
900914 ";';(‘:’I"('ae:; 85460A (?oFo i':_ﬁresgigag) 3330A00107 4/4/19
900772 EMCO 3161-02 H‘z;” 4Agt|_e|2)”a 9804-1044 4/9/18
900321 EMCO 3161-03 '&‘?g_‘éz”tgﬂ‘z‘;‘ 9508-1020 4/9/18
900323 EMCO 3160-07 (';_Ozr_”lgzt%”;‘; 9605-1054 4/9/18
900356 EMCO 3160-08 ggﬂ?gtgw; 9607-1044 4/9/18
901218 EMCO 3160-09 ggrgggtgwg 960281-003 414118
901581 ggﬁ\?vgr‘i‘ FSU Spectrum Analyzer 1166.1660.50 |  3/22/18
Antenna
900791 Azgzigtcehs, LPB-2520 g'g_olgog‘gtmnz"’; 1037 10/4/20
Inc.
PASS
Test Personnel:
s
Khue N. Do f February 15-27, 2018

Test Engineer

Signhature

Dates of Test
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11 Conclusion

The data in this measurement report shows that the EUT as tested, Garmin International Inc. Model/HVIN
A03437, FCC ID: IPH-03437, IC: 1792A-03437, complies with the applicable requirements of Parts 2
and 15 of the FCC Rules and Regulations, and IC RSS-247 and RSS-Gen.
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