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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Global Traffic Technologies, LLC
7800 Third Street North, Bldg. 100
Saint Paul, MN 55128-5441
U.S.A.

EUT DESCRIPTION: 2.4 GHz proprietary protocol radio

MODEL.: OpticomGPS5

SERIAL NUMBER: 79-1000-1498-0

DATE TESTED: October 02, 2017 to January 11, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

ISED RSS-247 Issue 2 Pass
ISED RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set
forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
UL Verification Services Inc. based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL Verification Services Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Verification Services Inc.
will constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

% —fe—=—

Jason Qian
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Operations Leader Test Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
X] Chamber C [ ] Chamber F

[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site numbers
2324B -1 through 2324B-3, respectively. Chambers D through H are covered under Industry
Canada company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0 except for ISED
RSS-247 Issue 2. The full scope of accreditation can be viewed at
http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65 dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB

Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance,18000 to 26000 MHz | 4.45 dB
Radiated Disturbance,26000 to 40000 MHz | 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a vehicle communication module which uses minimum shift keying (MSK), 384 kbps
data rate and hops to a new channel three times per second. It is a 2.4GHz proprietary protocol.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum output power as follows:

Frequency Range Mode Output Power | Output Power
(MHz) Peak Peak
(dBm) (mW)
2401.024 - 2476.800 MSK 26.61 458.14

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The device has five antennas as follows:

Manufacturer/model | Type Spec Gain Minimum cable Effective
length and cable | antenna gain
loss

Laird # MAF94192 [ PIFA 3.0 dBi 25’ (4.5 dB cable | -1.5dBi
loss)

HOW TSEN # S- Dipole 2.6 dBi N/A 2.6 dBi

001-1

Mobile Mark # Dome 2.5 dBi 15’ (4.5m) 2.5 dBi

DM2-2400/1575 (monopole integrated into

type) the antenna,
specification
includes loss

Panorama # Dome 7.0 dBi 5m Panorama 3.5 dBi

TRNBG-7-27 (monopole) CS29 cable
3.5 dB loss

Mobile mark SMW- | Monopole | 5.0 dBi 30’ Belden RF- 2.3 dBi

304 (includes 15 | 195 cable

of cable Additional 15’ of
loss) cable adds 2.7dB
loss

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Radio Module Controller, Version 2.3
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18 GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orientations X, Y and Z.

All final radiated testing was performed with the EUT in worst case orientation, which was found to
be the “X-axis” for Dipole 2.6dBi, “Z-axis” for PIFA 3dBi, and “Y-axis” for Dome Monopole 7dBi.
Please see section 10 for the setup photos for each antenna.

Worst-case data rate as provided by the client was 384kbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T420 R8FDLOK
Adapter Lenovo DCWP CM-2 11S92P1156Z1ZDXN98T69U
Debug Board Digi Wireless - 79-1000-0751-0
Adapter V-INFINITY 3A-251DN12 1241746
1/0 CABLES
1/0 Cable List
Cable |Port # of identical | Connector Cable
No ports T Cable Type Length (m) Remarks
ype eng
1 DC Power 1 DC Unshielded 1
2 AC Power 1 AC Unshielded 1
3 uUsB 1 usB Unshielded 1
4 DC Power 1 DC Unshielded 1
5 AC Power 1 AC Unshielded 1
TEST SETUP

The EUT is connected to a test laptop. Test software exercises the radio.
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SETUP DIAGRAM FOR RADIATED TESTS

EUT

DEBUG BOARD

AC MAINS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset | Cal Due
Antenna, Broadband Hybrid, 30MHz to .
2000MHz w/4dB Pad Sunol Sciences Corp. JB3 T899 | 06/22/2018
Antenna, Active Loop 9kHz-30MHz COM-POWER AL-130R T1866 | 10/10/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T711 | 01/30/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T712 | 01/30/2018
Antenna, Horn 18-26.5GHz ARA MWH-1826/B T89 05/26/2018
Antenna, Horn 26.5-40GHz ARA MWH-2640/B T446 | 06/12/2018
Power Meter, P-series single channel Agilent (Keysight) N1911A T1264 | 07/08/2018
Technologies
quer Sensor, P — series, 50MHz to 18GHz, Agilent (Keyglght) N1921A T413 | 06/20/2018
Wideband Technologies
Amplifier, 1-26.5GHz Agilent (Keysight) 84498 T404 | 07/05/2018
Technologies
Amplifier, 1-8GHz Miteq AMF_4§)__02190F?0800_ T1156 | 02/15/2018
Amplifier, 1-8GHz Miteq AMF'”'%‘_%Q#”““ T1170 | 04/15/2018
Amplifier, 10kHz-1GHz Agilent (Keysight) 8447D T15 | 08/26/2018
Technologies
Receiver, 10kHz-7GHz ROHDE & SCHWARZ ESR T1436 | 01/06/2018
Amplifier, 1-26.5GHz Miteq AMF43_OSO_L%1 800-25- T493 | 02/15/2018
Amplifier, 1-26.5GHz Miteq AMF43-00101800-25- | 1931 | 04/15/2018
Amplifier, 26-40GHz Miteq TTA2640 T1864 | 09/21/2018
Spectrum Analyzer, PSA, 3Hz to 44GHz Agilent (Keysight) E4440A T146 | 07/22/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9O030A T907 | 01/23/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T1454 | 12/15/2017
Technologies
Band Reject Filter 2400-2500MHz Micro-Tronics BRM50702-02 T1784 | 5/16/2018
LISN FISCHER FOCLISTFo0250-25 | 11310 | 0171772018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T346 | 03/28/2018
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB3 T408 | 11/10/2017
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB1 T243 | 11/12/2018
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Conducted Emissions Software UL UL EMC Ver 9.5, May 26, 2015

The following test and measurement equipment was utilized for the tests documented in this

report:
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7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Based on manufacturer’s declaration and data the duty cycle of the device under test is 3%.

Mode ON Time| Period [Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
MSK 3.000 (100.000 0.030 3.0% 30.46 0.333
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Period greater than 100 ms demonstrated
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Average (Relaxation) Factor
Average Factor = 20* Logso (Worst Case EUT On-time over _X_ ms lime window)

The transmit packet occupies 3 ms of ime, within any 100 ms window. Therefore, the relaxation factor
allowance is calculated as:

Average Factor = 20° Logswo (3 / 100 ms) = - 30.46

A relaxation factor of 30.46 dB would be allowable for this product.

e ———

Fag s
b 4 okl G

Conier | A0S Goir Rapai My
ey B9 19 WD Beerrp 1909 = (1) il

A single transmission, with an on-time of 3 ms.

Rl dd B0 dllm

FIPHTIFT T TR W R P
W b HE

I 18 R Wwrrp BB e ) ping

Period greater than 100 ms demonstrated.
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7.2. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

Page 16 of 95

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

20dB and 99% BANDWIDTH

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2401.024 815.639 1090.400
Mid 2438.912 817.835 1068.000
High 2476.800 817.231 810.759

20 dB AND 99% BANDWIDTH LOW CH

# Agilent 18:13:01 Dec 11, 2017

L

Freq/Channel

Ch Freq 2.40102 GHz

Trig Free

Occupied Bandwidth

Center Freq
240182488 GHz

APw7.6(1114173,12981 KW, Conducted C

StartFreq
2.39952408 GHz

Ref 24.5 dBm

#Atten 24 dB

#Peak

Log

18

[+ d

StopFreq
2.49252408 GHz

dB/

Offst

18.5

dB

Freq Offset

Center 2,401 024 GHz
#Res BH 20 kHz

#YBH 62 kHz

Span 3 MHz
Sweep 7.2 ms (1081 pts)

CF Step
300.000000 kHz
Autn Man

0.00000008 Hz

Transmit Freq Error
% dB Banduidth

Occupied Bandwidth
1.6984 MHz

31.826 kHz
§15.639 kHz

Occ BH % Puwr 99.68 %
x dB -20.08 dB

Signal Track
0Ff

(n
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20 dB AND 99% BANDWIDTH MID CH

W Agilent 18:13:58 Dec 11, 2617

Freq/Channel

Ch Freq 2.43391 GHz

Center Freq

Trig Free || 5 43891200 GH2

(ccupied Bandwidth

StartFreq
2.43741208 GHz

APw7.6(1114173,12981 KW, Conducted C
Ref 24.5 dBm #Atten 24 dB

#Peak

Stop Freq

Log

2.44841268 GHz

&

18

dB/

CF Step

Dffst

300.006000 kHz

18.5

Auto Man

dB

Freq Offset

Center 2.438 912 GHz

#Res BH 20 kHz #BH 62 kHz

Sweep 7.2 ms (1001 pts)

Occupied Bandwidth

Signal Track

Occ BH % Pwr 99,88 % Non

Transmit Freq Error
% dB Banduidth

1.0680 MHz

® dB -20.00 dB

0ff

16.446 kHz
817.835 kHz

20 dB AND 99% BANDWIDTH HIGH CH

W Agilent 15:16:45 Dec 11, 2617

L Freq/Channel

Ch Freq 2.4768 GHz

Center Freq
2.47650008 GHz

|
Trig Free

Occupied Bandwidth

|Center 2.476800000 GHz

StartFreq
247530008 GHz

APw7.6(1114173,12981 KW, Conducted C
Ref 24.5 dBm #Atten 24 dB

Stop Freq

#Peak
[]

2.47830008 GHz

CF Step

300.000000 kHz

Autn Man

Freq Offset

Center 2.476 800 GHz

#Res BH 20 kHz #yBH B2 kHz

Sweep 7.2 ms (1081 pts)

Occupied Bandwidth
810.7591 kHz

Transmit Freq Error  5.238 kHz
% dB Bandwidth 817.231 kHz

Signal Track
Occ BH % Pwr 93.68 % 0fFf

¥ dB -20.80 dB

On

[Copyright 2000-2011 Rgilent Technologies |
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

7.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping 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.

TEST PROCEDURE

The plots, showing number of channels, were used to calculate channel spacing as shown in the
results section below.

RESULTS

The plots, in section 7.4, show there are a total of 75, equally spaced channels between 2401.024
MHz and 2476.8 MHz. The channel spacing is therefore (2476.8 - 2401.024) / 74 = 1024 MHz
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

7.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Based on manufacturer’s declaration and the data provided below to the lab the number of
channels for normal mode is 75 Channels.
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

NUMBER OF HOPPING CHANNELS

10MHz SPAN, SEGMENT 1 OF 8

Ref Level 30,00 dém & RBW 100 kHz
Att 50 dB @ SWT 1ms @ VBW 300 kHz  Mode Auto FFT
[@ 17k Max

1 m1[1] 24.79 dBm|
\ | 1 n n n N 2.4D3pP53 GHz
20 Y oA AT A " e ] A T I\u\ —T { N
A e A7 WY M oa A w
N, Y LW W Wy \

.

CF 2,405 GHz 691 pts Span 10.0 MHz
—

| measuring. WAMMMALD WA EDET

ate: 7.DEC.2017 23:50:00

10MHz SPAN, SEGMENT 2 OF 8

Spectrum e

Ref Level 30,00 dém & RBW 100 kHz
Att 50 dB @ SWT 1ms @ VBW 300 kHz  Mode Auto FFT
[@ 17k Max

M1[1] 24.46 dBm|
I , A 2.413307%0 GH
A \ ! AR

4 AN VAN 4\ A\ i :
"W W W | N (f VA T kY \ i '\."\,"“" nph \ I
10 e I Y \ ‘ f ! \

CF 2,415 GHz 691 pts Span 10.0 MHz
—

| measuring. WANMALIND WA ENTT

ate: 7.DEC.2017 23:51:18
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REPORT NO: 11884395-E1V4

DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5

IC: 7275A-OPTICOM5

10MHz SPAN, SEGMENT 3 OF 8

Ref Level 30.00 dém @ RBW 100 kHz

Att S0 dB & SWT ims & VBW 300 kHz  Mode Auto FFT
[@ 1Pk Max

3 M1[L] 24.44 dBm|
- } ‘/ﬂ ’\_ ’R N\ ’/A\. A A IF\AGRSGRHF\H/
N A R A A A A Y
10 dBm—Y './ / / \/ \/ f \”

CF 2,425 GHz 691 pts
e —

Span 10.0 MHz
— —
1 measuring... WEAMRAAND W8 R S

Date: 7.DEC.2017 23:52:25

10MHz SPAN, SEGMENT 4 OF 8

Ref Level 30,00 dBm & RBW 100 kHz
Att

[@ 1Pk Max

50 dB @ SWT 1ms @ VBW 300 kHz  Made Auto FET

M1[1] 16.16 dBm]
., A F\,\ A A A A , . A : 2 ;ﬂnnnnn arpf
[ nf Al A R R T YL, AL
N N WA A WATAN AT LVAR LA AVAR A AT R WATANN Ra WY

[ \/ N |/ |/ |/ \/

f
“\ ‘;'.\.( '
/

I

CF 2.435 GHz 691 pts Span 10.0 MHz
— —

T Measuring..  WARMRRALD WS Viantt

ate: 7.DEC.2017 23:53:22
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

10MHz SPAN, SEGMENT 5 OF 8

Spectrum o
Ref Level 30.00 dBm & RBW 100 kHz
Att 50 d& & SWT 1 ms & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1 mM1[1] 24.36 dBm|
\ n N N n A 4440240 HZ|
il A, i A - \L \ A Fn«\ .ﬂ.\ ‘.ﬁ .
rUst W o p P . 5 oA J
VoY RN AN N . / ufj i i N
10 dBm—} ! ) / / f L/ i \f
v o
od
-10 d
20
-30
40
sod
60
CF 2.4455 GHz 691 pts Span 10.0 MHz
= — —
)il ] Heasuring... QEARRRANS w8 TR
Date: 7.DEC.2017 23158142

10MHz SPAN, SEGMENT 6 OF 8

Ref Level 30.00 dém @ RBW 100 kHz
Att S0 dB & SWT ims & VBW 300 kHz  Mode Auto FFT
[@ 1Pk Max

1 M1[1] 24.33 dBm|
¢ n b3 \ A \ N N 2.4632280 Gk
’-\., / / { / N\ \ fAS |

A — — VA Y P (NP (N
hﬂ}i \ Y \uf\j Mo N k\/h WY WY

v v T v v i

CF 2.4555 GHz 691 pts Span 100 vhz
| ~ Seararng. WL O T
o nseM 7

: 7.DEC.2017 23:56:44
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

10MHz SPAN, SEGMENT 7 OF 8

Spectrum o
Ref Level 30,00 dBm & RBW 100 kHz
Att S0de & SWT 1ms & VBW 300 kiz _Mode Auto FFT
[@ 1Pk Max
Ml1] 24.36 dBm|
N il W n N 2.46(§420 GHz|
80 cBm o o f t T T g
o | Y o | I P B M !
R R M \‘v\N NPT AR RV \"\f\ﬂ Y
10 dp ! ! | 14 \ ¥
k. v v v v ki v
o d
-10di
20
30
40
50 dBy
60
CF 2.4655 GHz 691 pts Span 10.0 Mz
pr——r - ATET
U | Measuring...  EARARSAED W e 4
Date: 7.DEC.2017 23:59:34

10MHz SPAN, SEGMENT 8 OF 8

Ref Level 30.00 dém @ RBW 100 kHz
Att S0 dB & SWT ims & VBW 300 kHz  Mode Auto FFT
[@ 1Pk Max

ML M1[1] 24.38 dBm|
- n N\ n n I 2 n 2.4747400 GHZ|
r\f: K . Fd AL f\f[ N Nu K /\‘m "

VY \/ \ A f

P tf o if if if
]

/ ™\
VO~

CF 2.475 GHz 691 pts Sgan 10.0 MHz
i - X
M ring...
1 Measuring.. WARMAAIED W6 s 4
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

7.5. AVERAGE TIME OF OCCUPANCY

LIMIT
FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 30 second period (75 channels * 0.4 s) is equal to
10 * (# of pulses in 3 s) * pulse width.

RESULTS

Normal Mode

Pulse | Number of | Average Time

Width |Pulses in 3| of Occupancy It Margin

(msec) | seconds (sec) 82 (o8
3.17 1 0.0317 0.4 -0.3683
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPSS5

DATE: JANUARY 16, 2018

IC: 7275A-OPTICOM5

PULSE WIDTH NUMBER OF PULSES IN 3.0 SECOND
OBSERVATION PERIOD
[ Keyvight Spectrom Anatyses - APu7.TOLTIALT] 65258 K, Tommp . | [ s S BB AT 5 . T ) .
aricer 1A 347000 ms Trig Delay-1.150ms  Avg Type: Log-Pwr Marker Woep Time 30005 ) naTyoe Lo 1 7| Treceetscto
NFE FNO: Wigs —e- 11Ig: Vides WE FNG: Wids —e— Trig: Fres Run
IFGainLow Attan: 20 d8 SelectMarker, IF Gair:Low Atten: 40 3B Select Trace
Ref Offset 10.5 4B 1 Ref Offset 106 dB 1
10 gBidv__ Ref 30.60 dBm 19 gy Ref 40.60 dBm
0 Normall Clear Write|
nf\ Deitaf Trace Average|
Fixedr Max Hold|
off| Min Hold|
Properties» v"::z':’g:p
More More|
ol 1of2 - 1of3
ICenter 2.438912000 GHz Span 0Hz [Center 2.438912000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 s (1001 pts))
usc stanus s s
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

7.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was entered
as an offset in the power meter to allow for a gated peak reading of power.

RESULTS:

Dipole 2.6dBi Antenna:

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2401.024 25.07 30 -4.93
Middle 2438.912 26.60 30 -3.40
High 2476.800 26.61 30 -3.39

PIFA 3dBi Antenna:

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2401.024 25.07 30 -4.93
Middle 2438.912 26.60 30 -3.40
High 2476.800 26.61 30 -3.39

Dome Monopole 7dBi Antenna:

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2401.024 25.07 29 -3.93
Middle 2438.912 26.60 29 -2.40
High 2476.800 26.61 29 -2.39
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

PEAK POWER LOW CH
W Agilent 16:04:56 Oct 26, 2017 R T |Freg/Channel

Mkr1 2.400 93 GHz
Rel 40.5 dBm #Atten 40 dB 25.07 dBm Certer Freq
#Peak 2.40102400 GHz

Stait Freq
2.39602400 GHz

Stop Freqg
2 40602400 GHz

CF Step
1.00000000 MHz
Auto Man

M1 52
$3 FC

AA
a(i): ]
ETun Signal Track_
Swp On Cif

Freq Cifset
0.00000000 Hz

Center 2.401 024 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)

PEAK POWER MID CH
5 Agilenf 16:09:02 Oct 26, 2017 R T |FregiChannel

Mkr1 2.438 81 GHz
Rel 40.5 dBm #Atten 40 dB 26.60 dBm Certer Freq
#Peak 243891200 GHz
Log
10

Stait Freq

dB/ ) 243391200 GHz
Ofist

10.5
dB Stop Freqg
244391200 GHz

CF Step
1.00000000 MHz
Auto Man

LgAv

M sz
S3 FC

AA
afl): .
ETun Signal Track_
Swp Cn Cif

Freq Cifset
0.00000000 Hz

Center 2.438 91 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)
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PEAK POWER HIGH CH
W Agilenf 16:12:26 Oct 26, 2017 R T |Freg/Channel

Mkr1 2.476 65 GHz

Rel 40.5 dBm #Atten 40 dB 26.61 dBm Certer Freq
#Peak 2 47680000 GHz

Stait Freq
247180000 GHz

Stop Freqg
248180000 GHz

CF Step
1.00000000 MHz
Auto Man

M1 52
$3 FC

AA
a(i): ]
ETun Signal Track_
Swp On Cif

Freq Cifset
0.00000000 Hz

Center 2.476 80 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)
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FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

SPURIOUS EMISSIONS, NON HOPPING

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

i Agilent 164343 New 1, 2017 R T [Freg/Channel Agllent 16:41-17 Oct 26. 2017 R T [FregChamel
12981_KW Mkr2 2.399 52 GHz KW 12981 WMkid 25.106 GHz
Rel 33.5 dBm #Atten 40 dB 8.91dBm || Certer Freq Rel 40.5 dBm #Atlen 40 dB 2959 dBm_|[ Certer Freq
iPeak 240000000 GHz iPeak 135000000 GHz
Log Log T
10 Stait Freg 10 Start Freg
dB/ = 2.38500000 GHz dB/ 1.00000000 GHz
Ofist Oftst
105 10.5
dB Stop Freq dB Stop Freq
241500000 GHz ||| 26 0000000 GHz
DI DI 2 2 o
0.6 0.6 >
dBm CF Step dBm bl L R e o i CF Siep
LA 3.00000000 MHz Loav | | | ] [ [ 2 50000000 GHz
9 (2ulo Man, | | \ \ \ | | \2uto Man,
Center 2.400 00 GHz Span 30 MHz F it Start 30 MHz Stop 26.000 GHz | F it
#Res BW 100 kitz #VBW 300 kHz  Sweep 2.867 ms (1001 pts) 0 uurueu%uull 5:; [4Res BW 100 kHz #UBW 300 kHz Sweep 2.39 s (8192 pts) 0 nnﬁénnnsﬁi
Maiber Tiace Type X Axis Amplitude ) Marber Tisce Tyre X Axis Amglitude )
1 1] Fieq 2.400 00 GHz -7.30 dBm 1 i Fieg 2.401 GHz 18.25 dBm
2 I Fieq 2,389 62 GHz £.91 dBm Signal Track ; j:i ::: ;;;; ::: Signal Track
On cf 4 " Fieg 22 108 GHz .25 £5 dBm On ot

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

% Agilent 16:48:35 New 1, 2017 R T |FregChannel 4 Agilenf 16:49:43 Oct 26, 2017 R T |Freg/Channel
12981_KW Mki1 2.438 94 GHz Certer F K\ 12981 Mhod 24981 GHz I
erter Freg erter Freq
Rel 33.5 dB #Atlen 40 dB 22.19 Ret 40.5 dBm #Atlen 40 dB .28.14 dBm
penk =L dBm |l 5 43891200 GHz epeak 135000000 GHz
Log Log (1)
10 Stait Freg 10 Stait Freq
dB/ 242391200 GHz dB/ 1.00000000 GHz
Ofist Ofist
105 10.5
dB Stop Freq dB Stop Freq
245391200 GHz 26.0000000 GHz
ol DI . B Py
0.2 02 5
dim CF Step i N | O - : ¢ CF Step
3.00000000 MHz Lo | | | I \ | | 2.50000000 GHz
LgAv Auto Man bl ‘ | ‘ ‘ ‘ | | Autg Man
Center 2.438 91 GHz Span3oMHz [ o Start 30 MHz Stop 26.000 GHz Freq Ciiset
4Res BW 100 kHz #VBW 300 kHz  Sweep 2.867 ms (1001 pts) oo #Res BW 100 kHz #VBW 300 kHz Sweep 2.3 5 (8192 pts) 000000t
Marser Tisce Type X Axis Amglitude B Marker Tisce Type R Axiz Amglifude )
1) Fieq 2428 84 GHz 22.15 d8m 1 L] Fieg 2.438 GHz 20.8€ dBm
2 1) Fieg 13.884 GHz -33.81dB8m H
Signal Track 2 " Fren o548 G 088 dgm Signal Track
On of 4 ) Fieq 24581 GHz -28.14 dBm On it

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

I Agllent 16:56:53 New 1, 2017 R T |Freg/Channel %t Agllent 16:52:24 Oct 26, 2017 R T |Freg/Channel
12981_KW Mkr2 2.496 82 GHz KW 12981 Mked 25.107 GHz
Rel 33.5 dBm #Atien 40 dB 30.63dBm || | Certer Freq Rel 40.5 dBm #Atien 40 dB 3004 dBm_|[  Certer Freq
iPeak 248350000 GHz iPeak 13 5000000 GHz
Log Log N
10 Stait Freq 10 = Start Freg
dB! 2 46850000 GHz dB/ 1.00000000 GHz
Ofist Ottst
105 A 10.5 -
dB " Stop Freq dB Siop Freq
o—|| 249850000 GHz - ||| 25.0000000 GHz
DI N B :
0.2 02 >
dBm CF Step dBm 1 I =Y ety Y CF Step
LA 3.00000000 MHz Laav | [ | \ | \ | [ 2.50000000 GHz
gAv
late an I — 1 fwa um
Center 2.483 50 GHz Span 30 MHz Start 30 MHz Stop 26.000 GHz
#Res BW 100 kidz #VBW 300 kHz  Sweep 2.867 ms (1001 pts) 0 OF‘{OEB%O%HSHEE [4Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (8192 pts) 0 E&%ﬁgsﬁ
Maiber Tiace Type - Marber Tisce Type X Axis Amglitude B
1) Fieq m Fieg 2.477 GHz 16 61 dBm
2 )y Fi 2 "y Fieg 8.792 GHz 2E.58 dBm
= S‘gnalTraCk 3 " Fieq 14.017 GHz 32.22 dBm Slgna‘ TraCR
On of 4 ) Fieq 25107 GHz 20.0¢ dBm On cf
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPSS5

DATE: JANUARY 16, 2018

IC: 7275A-OPTICOM5

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Veynight Spectum Anahyzer - AT 5201071 TL 1981, = [ Weysight Spectrum Anabyzer - AT S ILOBIT 128 =l
E q 2400000000 GF . Friquncy 183500000 GHz Sieg Typw RS Frequency
enter Fraq 2 O oz | g Presfun enter Freq 2483500000 Hz ] v rreeum Avahold 10100
IFGaindow  #ATn 40 98 WGsinlow  EAnien: 40 dB
Auto Tune| Auto Tune
Ref Offset 11 4B Ref Offset 11 4B
10 g8/div__ Ref 30.00 dBm 10 dery  Ref 30.00 dBm
Log ¥ Y Log
Center Freq)| Center Freq
2400000000 GHz| 2.483500000 GHz,
4
L) vy
StartFreq)| (% StartFreq
2392500000 GHz| & 2476000000 GHz
Stop Freq| StopFreq
2407500000 GHz| 2.431000000 GHz,
‘Center 2.400000 GHz Span 15.00 MHz, CF Step Center 2483500 GHz Span 15.00 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz] #Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts) 1500000 MHz|
Man Man|
sy woog TRl sal | FUNCTION | FUNCTIONWIDTH __ FUNCTION ALLE i} b a0e| TRC] S | FUNCTIONWOTH] _ FURCTION vaLLE T
N T 2401 036 GHz 26.153 dBm N 1 2476 000 GHz 22.776 dBm
2 N t 2400000 GHz  -10.908 dBm 2 N 1 2483590GHz  -16.840 dBm
3N t 2.399 895 GHz -2.066 dBm FreqOffset, 3N [ 2483 500 GHz -31.546 dBm FreqOffset
4 0 Hz 4 0Hz
s 5
1] L]
7 7
8 Scale Type 8 Scale Type
9 9
n i 10
. _|eoe Lin| T . |res Lin,
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

8. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
Hz) video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.1. DIPOLE 2.6dBi ANTENNA
8.1.1. RADIATED EMISSIONS 1-18 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

ottt et M, TRTRp(Ra ! PPN pe

Notethe sig'jnéll (marker 2) is related to the fundamental and therefore as the peak value is belowthe peak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 45.68 Pk 32 -19.2 58.48 - - 74 -15.52 135 148 H
Av 38.48 54 -15.52 - -
2 *2.381 48.33 Pk 31.9 -19.2 61.03 - - 74 -12.97 135 148 H
Av 41.03 54 -12.97 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.

* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

VERTICAL RESULTS

BT Dipole 2482HHz U attenB.DAT 38915 11 May 2816 Fov 9.5 81 Dec 2816
Note: the signal (marker 2) is related to the fundamental and therefore as the peak value is below the peak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 55.72 Pk 32 -19.2 68.52 - - 74 -5.48 204 240 Vv
Av 48.52 54 -5.48 - -
2 *2.381 57.63 Pk 31.9 -19.2 70.33 - - 74 -3.67 204 240 Vv
Av 50.33 54 -3.67 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) =-30.46 dB,
* Average Reading = Peak Reading (dBuV/m) -30.46 dB
Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

Note thesecond S|gnalls related to the fundamental and therefore as the peak value is beléw thepeak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fitr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 *2.484 51.59 Pk 325 -20.8 63.29 - - 74 -10.71 105 229 H
Av 43.29 54 -10.71 - -
2 *2.484 52.9 Pk 325 -20.8 64.6 - - 74 9.4 105 229 H
Av 446 54 -9.4 - -

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

VERTICAL RESULTS

BT Dipole 2476 BHHz U otten!® 04T 38915 11 Hoy 2816 Fov 9.5 @1 Doc 2816
Note: the second signal is related to the fundamental and therefore as the peak value is below the peak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 61.02 Pk 32.5 -20.8 7272 - - 74 -1.28 99 224 Vv
Av 52.72 54 -1.28 - -
2 *2.484 61.59 Pk 32.5 -20.8 73.29 - - 74 -.71 99 224 Vv
Av 53.29 54 -71 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.

* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
HORIZONTAL
1L_:_!_ FREMONT, 3m Chamber — . - o C 2817 '| _| i
3 45 I — i } M
— — — S il e e [ N P '.‘8
Frequer GHz )
VERTICAL
1I__Z.!. FREMONT, 3m Chomber ) — . 14 Oct 2B17  15:15:24
4 -
— — — S il e e [ N P '.‘8
Freguer GHz
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
9 *1.294 41.69 Pk 29.1 -22.6 48.19 74 -25.81 0-360 100 Vv
1 *4.802 57.38 Pk 34 -28.3 63.08 74 -10.92 0-360 100 H
2 *4.802 62.38 Pk 34 -28.3 68.08 74 -5.92 0-360 200 Vv
7 *12.006 39.3 Pk 38.7 -23.7 54.3 74 -19.7 0-360 100 \4
8 2.401 46.01 Pk 32 -21.4 56.61 - - 0-360 200 H
3 7.203 43.92 Pk 35.6 -24.7 54.82 - - 0-360 100 H
4 7.203 48.32 Pk 35.6 -24.7 59.22 - - 0-360 200 Vv
5 9.604 48.97 Pk 36.7 -22.2 63.47 - - 0-360 100 H
6 9.604 415 Pk 36.7 -22.2 56 - - 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit Peak Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) loss (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
*1.296 46.15 PK 29.1 -22.6 0.24 52.89 74 -21.11 - - 306 365 \
Av 32.89 - - 54 -21.11
* 4.802 60.74 PK 34 -28.3 0.38 66.82 74 -7.18 - - 86 101 H
Av 46.82 » » 54 -7.18
* 4.802 64.73 PK 34 -28.3 0.38 70.81 74 -3.19 - - 68 276 \
Av 50.81 - - 54 -3.19
*12.006 42.66 PK 38.7 -23.7 0.42 58.08 74 -15.92 - - 21 100 Vv
Av 38.08 - - 54 -15.92

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018

FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5
MID CHANNEL RESULTS
HORIZONTAL
1 sUL_FREMONT, ek _ _ 4 Oct 2817 15:48:50
@ JEMM : ]M
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Frequer GHz )
VERTICAL
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *4.878 59.94 Pk 34 -27.9 66.04 74 -7.96 0-360 100 H
3 *7.317 46.59 Pk 35.5 -27 55.09 74 -18.91 0-360 100 H
7 *12.195 39.83 Pk 38.8 -23.8 54.83 74 -19.17 0-360 100 H
2 *4.878 62.34 Pk 34 -27.9 68.44 74 -5.56 0-360 200 \4
4 *7.316 53.3 Pk 35.5 -27 61.8 74 -12.2 0-360 200 \i
8 *12.195 43.54 Pk 38.8 -23.8 58.54 74 -15.46 0-360 100 \
9 2.439 44.66 Pk 32.2 -21.1 55.76 - - 0-360 200 H
10 2.439 41.94 Pk 32.2 -21.1 53.04 - - 0-360 200 \4
5 9.755 51.07 Pk 36.9 -23.1 64.87 - - 0-360 100 H
6 9.755 43.42 Pk 36.9 -23.1 57.22 - - 0-360 100 \i

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter loss Corrected Peak Limit Peak Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
*4.878 62.59 PK 34 -27.9 0.38 69.07 74 -4.93 - - 85 100 H
Av 49.07 - - 54 -4.93
*7.317 49.86 PK 35.5 -27 0.3 58.66 74 -15.34 - - 128 103 H
Av 38.66 - - 54 -15.34
*12.194 42.22 PK 38.8 -23.8 0.38 57.6 74 -16.4 - - 32 119 H
Av 37.6 - - 54 -16.4
*4.878 64.41 PK 34 -27.9 0.38 70.89 74 -3.11 - - 76 218 \
Av 50.89 - - 54 -3.11
*7.317 56.36 PK 35.5 -27 0.3 65.16 74 -8.84 - - 102 180 \
Av 45.16 - - 54 -8.84
*12.194 46.39 PK 38.8 -23.8 0.38 61.77 74 -12.23 - - 104 100 \
Av 41.77 - - 54 -12.23

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.

* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

HIGH CHANNEL RESULTS

HORIZONTAL
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
9 *1.297 42.68 Pk 29.1 -22.6 49.18 74 -24.82 0-360 200 H
8 *1.294 43.11 Pk 29.1 -22.6 49.61 74 -24.39 0-360 100 Vv
1 *4.953 60.42 Pk 34.1 -28.8 65.72 74 -8.28 0-360 100 H
3 *7.43 45.07 Pk 35.5 -25.7 54.87 74 -19.13 0-360 100 H
2 *4.953 63.19 Pk 34.1 -28.8 68.49 74 -5.51 0-360 200 \
4 *7.43 48.55 Pk 35.5 -25.7 58.35 74 -15.65 0-360 200 4
7 2477 39.81 Pk 324 -21.5 50.71 - - 0-360 200 H
5 9.907 46.72 Pk 36.9 -22.8 60.82 0-360 100 H
6 9.907 38.57 Pk 36.9 -22.8 52.67 0-360 100 4
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit PK Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) Loss Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
*1.295 45.98 PK 29.1 -22.6 0.24 52.72 74 -21.28 - - 39 377 H
Av 32.72 - - 54 -21.28
*1.296 44.68 PK 29.1 -22.6 0.24 51.42 74 -22.58 - - 34 362 \
Av 31.42 » - 54 -22.58
* 4.954 63.06 PK 34.1 -28.8 0.38 68.74 74 -5.26 - - 0 100 H
Av 48.74 - - 54 -5.26
* 743 49.29 PK 35.5 -25.7 0.29 59.38 74 -14.62 - - 113 341 H
Av 39.38 - - 54 -14.62
*4.953 65.53 PK 34.1 -28.8 0.38 71.21 74 -2.79 - - 26 238 \
Av 51.21 - - 54 -2.79
*7.431 51.78 PK 35.5 -25.7 0.29 61.87 74 -12.13 - - 80 371 \
Av 41.87 - - 54 -12.13

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band

PK - Peak detector

Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB.

dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.1.2. WORST-CASE RADIATED EMISSIONS 0.15-30 MHz

HORIZONTAL
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NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.
- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Trace Markers

Marker Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts)
0177 45.69 Pl 4. 4 -80 -18.0 62.62 -80.63 42.62 -60.63 - - - - 0-360
02908 41.68 P 4 4 -80 -21.5: 58.31 -79.83 38.31 -59.83 - - - - 0-360
.25495 43.62 Pl -80 -21.0: - - - - 39.49 -60.57 19.49 -40.57 0-360
.25865 46.82 Pl -80 8 39.36 -57.24 19.36 -37.24 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuV) (dBuVolts)
3 .889 30.85 Pk 4.1 5 -40 6.45 28.64 -22.19 0-360
7 1.12696 29.51 Pk 43 5 -40 5.31 26.59 -21.28 0-360
4 19.90142 13.64 Pk 4.8 6 -40 -9.96 29.5 -39.46 0-360
8 20.17495 .5 Pk 4.8 7 -40 -14 29.5 -43.5 0-360

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.1.3. WORST-CASE RADIATED EMISSIONS 30-1000 MHz

HORIZONTAL
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IC: 7275A-OPTICOM5

Trace Markers

Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB/m) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
5 38.7573 36.34 Pk 18.9 -31 24.24 40 -15.76 0-360 100 \
1 62.776 47.42 Pk 11.7 -30.7 28.42 40 -11.58 0-360 100 H
6 92.3636 41.02 Pk 12.2 -30.4 22.82 43.52 -20.7 0-360 100 \
2 145.0348 41.32 Pk 16.8 -29.9 28.22 43.52 -15.3 0-360 300 H
7 145.0348 40.47 Pk 16.8 -29.9 27.37 43.52 -16.15 0-360 100 \
3 202.7004 40.12 Pk 16 -29.5 26.62 43.52 -16.9 0-360 100 H
8 565.2475 41.65 Pk 22.4 -27.5 36.55 46.02 -9.47 0-360 100 \
4 798.7778 36.91 Pk 25.1 -26.6 35.41 46.02 -10.61 0-360 100 H
Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.1.4. WORST-CASE RADIATED EMISSIONS 18-26 GHz
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 18.834 34.86 Pk 324 -25 -9.5 32.76 54 -21.24 74 -41.24
2 21.804 34.56 Pk 33.3 -24.4 -9.5 33.96 54 -20.04 74 -40.04
3 24.967 35.06 Pk 34.1 -24.2 -9.5 35.46 54 -18.54 74 -38.54
4 18.638 34.31 Pk 325 -24.9 -9.5 32.41 54 -21.59 74 -41.59
5 21.709 34.17 Pk 33.3 -24.7 -9.5 33.27 54 -20.73 74 -40.73
6 25.717 35.27 Pk 34.1 -24.7 -9.5 35.17 54 -18.83 74 -38.83

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.2. PIFA 3dBi ANTENNA
8.2.1. RADIATED EMISSIONS 1-18 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

1 i b 5
YR TI PWU T~ | oY T W T Y Y W T SPPTOT T YTV = g Ty |y A

BT_PIFA_2482MHz H attend DAT 38915 1) Moy 2816

Note: the second signal (marker 2) is related to the fundamental and therefore as the peak value is below
the peak limit the average value, after accounting for duty factor of > 20dB, will also be below the average
limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.39 51.48 Pk 32 -19.2 64.28 - - 74 -9.72 107 359 H
Av 44.28 54 -9.72 - -
2 *2.381 54.16 Pk 31.9 -19.2 66.86 - - 74 -7.14 107 359 H
Av 46.86 54 -7.14 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

VERTICAL RESULTS

Nbiél:"thé'lsnéébh'd's'igﬁél-(marker 2) is related to the fundamental and therefore as the peak value |s _t;élow
the peak limit the average value, after accounting for duty factor of > 20dB, will also be below the average
limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/CDbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 48.06 Pk 32 -19.2 60.86 - - 74 -13.14 179 168 Vv
Av 40.86 54 -13.14 - -
2 *2.381 49.19 Pk 31.9 -19.2 61.89 - - 74 -12.11 179 168 Vv
Av 41.89 54 -12.11 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

Notethe second3|gnalls related to the fundamental and therefore as the peak value is belc‘)W-{Hé-béék
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.484 59.31 Pk 32.5 -20.8 71.01 - - 74 -2.99 8 321 H
Av 51.01 54 -2.99 - -
2 *2.484 59.92 Pk 32.5 -20.8 71.62 - - 74 -2.38 8 321 H
Av 51.62 54 -2.38 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

VERTICAL RESULTS

e

BT PIFH 2475 BHH= U attenB.DAT 38915 11 Moy 2816 Rov 9.5 @1 Dec 2816
Note: the second signal is related to the fundamental and therefore as the peak value is below the peak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fitr/P Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) dBuV/m
1 *2.484 58.54 Pk 32.5 -20.8 70.24 - - 74 -3.76 273 336 \4
Av 50.24 54 -3.76 - -
2 *2.484 57.38 Pk 32.5 -20.8 69.08 - - 74 -4.92 273 336 Vv
Av 49.08 54 -4.92 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.

* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
10 *1.297 42.57 Pk 29.1 -22.6 49.07 74 -24.93 0-360 200 Vv
1 *4.802 54.69 Pk 34 -28.3 60.39 74 -13.61 0-360 200 H
7 *12.006 34.63 Pk 38.7 -23.7 49.63 74 -24.37 0-360 200 H
2 *4.802 55.19 Pk 34 -28.3 60.89 74 -13.11 0-360 200 \4
8 *12.006 34.81 Pk 38.7 -23.7 49.81 74 -24.19 0-360 100 Vv
9 2.401 42.41 Pk 32 -21.4 53.01 - - 0-360 200 H
5 7.203 39.2 Pk 35.6 -24.7 50.1 - - 0-360 200 H
6 7.203 45.16 Pk 35.6 -24.7 56.06 - - 0-360 100 \4
4 9.604 41.57 Pk 36.7 -22.2 56.07 - - 0-360 200 H
3 9.604 47.05 Pk 36.7 -22.2 61.55 - - 0-360 200 \i

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit Peak Average Limit Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Loss Reading (dBuV/m) Margin (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dB)
*1.297 46.02 PK 29.1 -22.6 0.24 52.76 74 -21.24 - - 347 324 V
Av 32.76 - - 54 -21.24
* 4.802 63.77 PK 34 -28.3 0.38 69.85 74 -4.15 - - 196 398 H
Av 49.85 - - 54 -4.15
*12.005 39.34 PK 38.7 -23.7 0.42 54.76 74 -19.24 - - 232 241 H
Av 34.76 - - 54 -19.24
*12.006 40.34 PK 38.7 -23.7 0.42 55.76 74 -18.24 - - 36 371 \
Av 35.76 - - 54 -18.24
* 4.802 58.35 PK 34 -28.3 0.38 64.43 74 -9.57 - - 242 198 \
Av 44.43 N - 54 -9.57

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

MID CHANNEL RESULTS
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REPORT NO: 11884395-E1V4

FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
9 *1.294 42.84 Pk 29.1 -22.6 49.34 74 -24.66 0-360 200 Vv
1 *4.878 58.01 Pk 34 -27.9 64.11 74 -9.89 0-360 200 H
3 *7.317 47.24 Pk 35.5 -27 55.74 74 -18.26 0-360 200 H
7 *12.195 38.82 Pk 38.8 -23.8 53.82 74 -20.18 0-360 200 H
2 *4.878 57.7 Pk 34 -27.9 63.8 74 -10.2 0-360 200 Vv
4 *7.317 49.72 Pk 35.5 -27 58.22 74 -15.78 0-360 200 \4
8 *12.195 38.14 Pk 38.8 -23.8 53.14 74 -20.86 0-360 200 Vv
5 9.755 414 Pk 36.9 -23.1 55.2 - - 0-360 200 H
6 9.755 48.47 Pk 36.9 -23.1 62.27 - 0-360 200 4
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T712 Amp/CDbl/Fltr/Pad Filter Corrected Peak Limit Peak Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) Loss Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
*1.293 40.48 PK 29 -22.6 0.24 47.12 74 -26.88 - - 0 200 \
Av 27.12 - - 54 -26.88
*4.878 63.47 PK 34 -27.9 0.38 69.95 74 -4.05 - - 193 323 H
Av 49.95 - - 54 -4.05
*7.317 51.91 PK 355 -27 0.29 60.7 74 -13.3 - - 334 230 H
Av 40.7 - - 54 -13.3
*12.195 42.94 PK 38.8 -23.8 0.42 58.36 74 -15.64 - - 232 246 H
Av 38.36 - - 54 -15.64
*4.878 62.31 PK 34 -27.9 0.38 68.79 74 -5.21 - - 337 398 \
Av 48.79 - - 54 -5.21
*7.317 51.3 PK 35.5 -27 0.29 60.09 74 -13.91 - - 260 397 \
Av 40.09 - - 54 -13.91
*12.195 45.83 PK 38.8 -23.8 0.42 61.25 74 -12.75 - - 22 387 \
Av 41.25 - - 54 -12.75

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK - Peak detector

Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

HIGH CHANNEL RESULTS

HORIZONTAL
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
8 *1.297 42.01 Pk 29.1 -22.6 48.51 74 -25.49 0-360 200 Vv
1 *4.953 63 Pk 34.1 -28.8 68.3 74 -5.7 0-360 200 H
3 *7.43 45.84 Pk 35.5 -25.7 55.64 74 -18.36 0-360 100 H
7 *12.385 37.71 Pk 38.9 -23.8 52.81 74 -21.19 0-360 200 H
2 *4.953 59.09 Pk 34.1 -28.8 64.39 74 -9.61 0-360 200 \
4 *7.43 46.48 Pk 35.5 -25.7 56.28 74 -17.72 0-360 200 \
5 9.907 42.36 Pk 36.9 -22.8 56.46 - - 0-360 200 H
6 9.907 46.58 Pk 36.9 -22.8 60.68 0-360 200 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit Peak Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) Loss Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
*1.297 44.64 PK 29.1 -22.6 0.24 51.38 74 -22.62 - - 51 374 V
Av 31.38 - - 54 -22.62
*4.954 67.23 PK 34.1 -28.8 0.38 72.91 74 -1.09 - - 208 360 H
Av 52.91 - - 54 -1.09
*7.43 49.13 PK 355 -25.7 0.29 59.22 74 -14.78 - - 16 185 H
Av 39.22 - - 54 -14.78
*12.384 43.4 PK 38.9 -23.8 0.42 58.92 74 -15.08 - - 273 373 H
Av 38.92 - - 54 -15.08
*7.43 52.94 PK 355 -25.7 0.29 63.03 74 -10.97 - - 49 385 \
Av 43.03 - - 54 -10.97
* 4.954 65.02 PK 34.1 -28.8 0.38 70.7 74 -3.3 - - 223 316 V
Av 50.8 - - 54 -3.3

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK - Peak detector

Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4

DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5

IC: 7275A-OPTICOM5

8.2.2. WORST-CASE RADIATED EMISSIONS 0.15-30 MHz

Now 2817 22:35:54

+ AC Adopter

Plffibelow 3Hz g9 4 D 81 © 1 Dec 2816
Trace Markers
Marker Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m | (dBuVolts]
.02837 41.8: Pk 15.4 14 -80 -21.35 58.53 -79.88 38.53 -59.88 0-360
.03049 421 Pk 15.5 1.4 -80 -20.97 57.9 -78.87 37.9 -58.87 - - - - 0-360
18441 46.5! Pk 13.9 15 -80 -18.01 - - - - 423 -60.31 223 -40.31 0-360
.22166 45.11 Pk 13.9 15 -80 -19.49 40.7 -60.19 20.7 -40.19 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuV) (dBuVolts
3 1.37935 27.88 Pl 43 -40 3.68 24.84 -21.16 0-360
7 1.52649 26 Pl 44 -40 1.9 23.96 -22.06 0-360
4 10.98714 12.61 Pl 4.7 -40 -11.09 29.5 -40.59 0-360
8 12.09906 122 Pl 47 -40 -11.5 29.5 -41 0-360
Pk - Peak detector
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Trace Markers

Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
5 38.7573 36.34 Pk 18.9 -31 24.24 40 -15.76 0-360 100 V
1 62.776 47.42 Pk 11.7 -30.7 28.42 40 -11.58 0-360 100 H
6 92.3636 41.02 Pk 12.2 -30.4 22.82 43.52 -20.7 0-360 100 \
2 145.0348 41.32 Pk 16.8 -29.9 28.22 43.52 -15.3 0-360 300 H
7 145.0348 40.47 Pk 16.8 -29.9 27.37 43.52 -16.15 0-360 100 \
3 202.7004 40.12 Pk 16 -29.5 26.62 43.52 -16.9 0-360 100 H
8 565.2475 41.65 Pk 22.4 -27.5 36.55 46.02 -9.47 0-360 100 \
4 798.7778 36.91 Pk 25.1 -26.6 35.41 46.02 -10.61 0-360 100 H

Pk - Peak detector
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FCC ID: VJB-OPTICOMGPS5

8.2.3. WORST-CASE RADIATED EMISSIONS 30-1000 MHz

HORIZONTAL

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

-a.,l'i. FREMONT, 3m Chomber 38 Nov 2817 23:49:39
- Rad s — 3 Meters |
y: Jr-cll
85| I i
Conf iguratian: rL + FIFA 3d4Bi + AC Adopter
| Mode :Below 1GHz
715! ERERRPEEE R SRS ST, NN CHOWS T —m— T R Ten Tested by / SN:12981 KU
B et g i e e e i b B s et o s
g 45 {
‘ G [y TP TS 3
o i 5
T 11 =
18
’ '|

H"J

i 3
é =
= =
?,_

‘;%
{i%

FEAEY Fiaf fiktn l‘ '\i Tug
1ki-EBIAN 910 PE y,-p

Semep Fa  Foupaito
Vides  Tmsectfuta) 4000 MaK

CC Port!SC 38-1008MH=z . TST 38915 15 Jul 2814

VERTICAL

fev 8.5 @1 Dec 2816

qeUL FREMONT, 3m Chamber 38 Nov 2817 23:49:39
o Radioted Emissions — 3 Meters |
85| BIeT Ui
ation:EUT + PIFQ 3d4Bi + AC Adopter
ow 1GHz
75} 7 SN:12981 KW
55 ..............
i |
= 45} f t
é; i T
TR [y SRR G SRS A A S, A% PP PRI umine At
% 6 i
¥ | a 3 : ;
25|f e i : : MNER P
Wil i, M
i fii !
5| [y | un‘*.;m,'.-w..w_\‘-' i 'y Mﬁ“’t"’" ity ; ; i
SNy i ; i
39 ) ) ) ) I ) ) ) ) ) T 16e@e
Frequency (MHz)
Fange O PR Fafdittn  Deiifeg Tupe fr— Fla  Wowpaode  Foaition | Romge () RELUE Refifittn  Detiitg Tupe Samep Fta  WSepaiPode  FPosition |
CC Port1SC 38-1008MH=z . 75T 38915 15 Jul 2814 fev 9.5 @1 Dec 2816

Page 61 of 95

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
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Trace Markers

Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB/m) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)

(dBuV) Reading

(dBuV/m)
1 30.5101 39.76 Pk 251 -31.1 33.76 40 -6.24 0-360 100 H
5 37.6945 40.89 Pk 19.5 -31 29.39 40 -10.61 0-360 100 \
6 78.0799 48.8 Pk 11.7 -30.5 30 40 -10 0-360 100 \
2 159.5523 42.68 Pk 16.2 -29.7 29.18 43.52 -14.34 0-360 200 H
3 565.2475 39.84 Pk 22.6 -27.5 34.94 46.02 -11.08 0-360 200 H
7 565.2475 39.94 Pk 22.6 -27.5 35.04 46.02 -10.98 0-360 100 \
8 675.8619 38.39 Pk 23.8 -27.2 34.99 46.02 -11.03 0-360 100 \
4 700.4651 38.02 Pk 24.2 -27 35.22 46.02 -10.8 0-360 100 H

Pk - Peak detector
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FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018

IC: 7275A-OPTICOM5

8.2.4. WORST-CASE RADIATED EMISSIONS 18-26 GHz

HORIZONTAL
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Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVim) (dB) (dBuVim) (dB)
(dBuV) (dBuVolts)
1 19.348 37.51 Pk 324 -24.7 -9.5 35.71 54 -18.29 74 -38.29
2 21.356 39.57 Pk 33.1 -25.5 -9.5 37.67 54 -16.33 74 -36.33
3 25.319 38.56 Pk 33.6 -24.7 -9.5 37.96 54 -16.04 74 -36.04
4 18.692 38.35 Pk 325 -24.3 -9.5 37.05 54 -16.95 74 -36.95
5 24.303 37.47 Pk 33.6 -24.3 -9.5 37.27 54 -16.73 74 -36.73
6 25.117 38.78 Pk 33.9 -24.6 -9.5 38.58 54 -15.42 74 -35.42

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
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8.3. DOME MONOPOLE 7dBi ANTENNA
8.3.1. RADIATED EMISSIONS 1-18 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

BT_Done 2482z H attend DAT 38915 11 Moy 2816

Note: the second signal (marker 2) is related to the fundamental and therefore as the peak value is below
the peak limit the average value, after accounting for duty factor of > 20dB, will also be below the average
limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.39 46.99 Pk 32 -19.2 59.79 - - 74 -14.21 307 272 H
Av 39.79 54 -14.21 - -
2 *2.381 48.17 Pk 31.9 -19.2 60.87 - - 74 -13.13 307 272 H
Av 40.87 54 -13.13 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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VERTICAL RESULTS

Nbfél:-_thé'ls'\éé'bh'd's'igﬁél-(marker 2) is related to the fundamental and therefore as the peak value |s _t;élow
the peak limit the average value, after accounting for duty factor of > 20dB, will also be below the average
limit.

Trace Markers

Marker Frequency Meter Det AF T346 Amp/CDbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 45.09 Pk 32 -19.2 57.89 - - 74 -16.11 332 350 Vv
Av 37.89 54 -16.11 - -
2 *2.381 47.28 Pk 31.9 -19.2 59.98 - - 74 -14.02 332 350 Vv
Av 39.98 54 -14.02 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

Notethe second3|gnalls related to the fundamental and therefore as the peak value is belc‘)W-{Hé-béék
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.484 53.22 Pk 32.5 -20.8 64.92 - - 74 -9.08 2 333 H
Av 44.92 54 -9.08 - -
2 *2.484 53.41 Pk 32.5 -20.8 65.11 - - 74 -8.89 2 333 H
Av 45.11 54 -8.89 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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VERTICAL RESULTS

BT Done 2475.BHH= U attenB.DAT 38915 11 Moy 2816 Rov 9.5 @1 Dec 2816
Note: the second signal is related to the fundamental and therefore as the peak value is below the peak
limit the average value, after accounting for duty factor of > 20dB, will also be below the average limit.

Trace Markers

Marker Frequency Meter Det AF T711 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 53.7 Pk 32.5 -20.8 65.4 - - 74 -8.6 47 337 \4
Av 45.4 54 -8.6 - -
2 *2.484 54.05 Pk 32.5 -20.8 65.75 - - 74 -8.25 47 337 \4
Av 45.75 54 -8.25 - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HORIZONTAL
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Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
7 *1.297 40.59 Pk 29.1 -22.6 47.09 74 -26.91 0-360 100 H
8 *1.294 46.09 Pk 29.1 -22.6 52.59 74 -21.41 0-360 200 Vv
1 *4.802 54.52 Pk 34 -28.3 60.22 74 -13.78 0-360 200 H
2 *4.802 54.18 Pk 34 -28.3 59.88 74 -14.12 0-360 200 \4
3 7.203 39.28 Pk 35.6 -24.7 50.18 - - 0-360 200 H
4 7.203 43.24 Pk 35.6 -24.7 54.14 - - 0-360 100 \4
5 9.604 38.49 Pk 36.7 -22.2 52.99 - - 0-360 100 H
6 9.604 46.02 Pk 36.7 -22.2 60.52 - - 0-360 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit Peak Margin Average Limit Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Loss Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)

*1.296 46.56 PK 29.1 -22.6 0.24 53.3 74 -20.7 - - 33 389 H
Av 33.3 - - 54 -20.7

*1.295 45.76 PK 29.1 -22.6 0.24 52.5 74 -21.5 - - 179 342 Vv
Av 32.5 - - 54 -21.5

*4.802 58.55 PK 34 -28.3 0.38 64.63 74 -9.37 - - 191 291 H
Av 44.63 - - 54 -9.37

*4.802 56.66 PK 34 -28.3 0.38 62.74 74 -11.26 - - 188 248 \
Av 42.74 N - 54 -11.26

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

MID CHANNEL RESULTS

HORIZONTAL
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Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
7 *1.294 41.14 Pk 29.1 -22.6 47.64 74 -26.36 0-360 100 H
8 *1.297 42.66 Pk 29.1 -22.6 49.16 74 -24.84 0-360 200 Vv
1 *4.878 57.53 Pk 34 -27.9 63.63 74 -10.37 0-360 200 H
3 *7.317 45.54 Pk 35.5 -27 54.04 74 -19.96 0-360 200 H
2 *4.878 56.43 Pk 34 -27.9 62.53 74 -11.47 0-360 200 \
4 *7.317 47.83 Pk 35.5 -27 56.33 74 -17.67 0-360 100 \4
5 9.755 39.88 Pk 36.9 -23.1 53.68 - - 0-360 100 H
6 9.755 46.98 Pk 36.9 -23.1 60.78 - - 0-360 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fltr/Pad Filter Corrected Peak Limit Peak Margin Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Loss Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
*1.294 43.4 PK 29.1 -22.6 0.24 50.14 74 -23.86 - - 52 263 H
Av 30.14 - - 54 -23.86
*1.297 48.48 PK 29.1 -22.6 0.24 55.22 74 -18.78 - - 3 232 \
Av 35.22 - - 54 -18.78
*4.878 62.21 PK 34 -27.9 0.38 68.69 74 -5.31 - - 193 266 H
Av 48.69 - - 54 -5.31
*4.878 61.22 PK 34 -27.9 0.38 67.7 74 -6.3 - - 340 338 \
Av 47.7 - - 54 -6.3

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF

Page 72 of 95

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

HIGH CHANNEL RESULTS

HORIZONTAL
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Trace Markers

Marker Frequenc Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *4.953 64.8 Pk 34.1 -28.8 70.1 74 -3.9 0-360 200 H
3 *7.43 46.51 Pk 35.5 -25.7 56.31 74 -17.69 0-360 200 H
8 *12.385 36 Pk 38.9 -23.8 51.1 74 -22.9 0-360 200 H
2 *4.953 59.42 Pk 34.1 -28.8 64.72 74 -9.28 0-360 200 \4
4 *7.43 46.48 Pk 35.5 -25.7 56.28 74 -17.72 0-360 100 \
7 *12.385 37.21 Pk 38.9 -23.8 52.31 74 -21.69 0-360 200 \
5 9.907 40.87 Pk 36.9 -22.8 54.97 - - 0-360 200 H
6 9.907 45.89 Pk 36.9 -22.8 59.99 - - 0-360 200 \4

*

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T712 Amp/Cbl/Fitr/Pad Filter Corrected Peak Limit Peak Average Average Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Loss Reading (dBuV/m) Margin Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
* 4.954 67.59 PK 34.1 -28.8 0.38 73.27 74 -0.73 - - 201 285 H
Av 53.27 - - 54 -0.73
* 743 50.85 PK 35.5 -25.7 0.29 60.94 74 -13.06 - - 68 335 H
Av 40.94 - - 54 -13.06
*12.384 42.76 PK 38.9 -23.8 0.42 58.28 74 -15.72 - - 32 371 H
Av 38.28 - - 54 -15.72
*4.954 63.65 PK 34.1 -28.8 0.38 69.33 74 -4.67 - - 185 168 \
Av 49.33 - - 54 -4.67
*7.43 50.6 PK 35.5 -25.7 0.29 60.69 74 -13.31 - - 45 356 \
Av 40.69 - - 54 -13.31
*12.384 44.16 PK 38.9 -23.8 0.42 59.68 74 -14.32 - - 281 369 V
Av 39.68 - - 54 -14.32

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK - Peak detector
Av - Average detector

Duty Cycle Relaxation Factor = 20*log( 0.03) = -30.46 dB, which is less than -20dB. Therefore, a duty cycle relaxation factor of -20
dB would be allowable for this project as the worst case.
* Average Reading = Peak Reading (dBuV/m) -20dB

Note: Radiated peak result is based on 100% duty cycle sample; average reading = peak reading + DCCF
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.3.2. WORST-CASE RADIATED EMISSIONS 0.15-30 MHz
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Marker Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts)
.02369 43.12 Pl 5 14 -80 -20.48 60.09 -80.57 40.09 -60.57 0-360
03429 40.76 Pl 15.2 1.4 -80 -22.64 56.88 -79.52 36.88 -59.52 - - - - 0-360
.18982 46.44 Pl 13.9 15 -80 -18.16 - - - - 42.05 -60.21 22.05 -40.21 0-360
.24401 45.05 Pl 13.9 15 -80 -19.55 - - - - 39.87 -59.42 19.87 -39.42 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuVv) (dBuVolts
3 .96576 30.5 Pl 42 K -40 6.2 27.92 -21.7. 0-360
7 1.14345 30.12 Pl 4.3 -40 5.92 26.46 -20.54 0-360
8 10.98661 12.09 Pl 47 -40 -11.61 29.5 -41.1 0-360
4 17.2919 12.73 Pl 4.5 -40 -11.17 29.5 -40.6 0-360

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
5 38.7573 36.34 Pk 18.9 -31 24.24 40 -15.76 0-360 100 V
1 62.776 47.42 Pk 11.7 -30.7 28.42 40 -11.58 0-360 100 H
6 92.3636 41.02 Pk 12.2 -30.4 22.82 43.52 -20.7 0-360 100 \
2 145.0348 41.32 Pk 16.8 -29.9 28.22 43.52 -15.3 0-360 300 H
7 145.0348 40.47 Pk 16.8 -29.9 27.37 43.52 -16.15 0-360 100 \
3 202.7004 40.12 Pk 16 -29.5 26.62 43.52 -16.9 0-360 100 H
8 565.2475 41.65 Pk 22.4 -27.5 36.55 46.02 -9.47 0-360 100 \
4 798.7778 36.91 Pk 25.1 -26.6 35.41 46.02 -10.61 0-360 100 H

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

8.3.3. WORST-CASE RADIATED EMISSIONS 30-1000 MHz

HORIZONTAL
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
5 39.5225 44.45 Pk 18.2 -30.9 31.75 40 -8.25 0-360 100 V
6 85.8169 49.45 Pk 11.3 -30.4 30.35 40 -9.65 0-360 100 \
1 160.7638 42.54 Pk 16.2 -29.7 29.04 43.52 -14.48 0-360 200 H
2 300.013 48.52 Pk 17.4 -28.7 37.22 46.02 -8.8 0-360 100 H
3 516.1411 42.27 Pk 21.7 -27.5 36.47 46.02 -9.55 0-360 200 H
7 565.2475 40.33 Pk 22.6 -27.5 35.43 46.02 -10.59 0-360 100 V
4 675.8619 39.38 Pk 23.8 -27.2 35.98 46.02 -10.04 0-360 100 H
8 675.8619 37.77 Pk 23.8 -27.2 34.37 46.02 -11.65 0-360 100 \

Pk - Peak detector
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

8.3.4. WORST-CASE RADIATED EMISSIONS 18-26 GHz

HORIZONTAL
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 18.864 36.93 Pk 324 -25.2 -9.5 34.63 54 -19.37 74 -39.37
2 20.713 37.24 Pk 32.8 -25.2 -9.5 35.34 54 -18.66 74 -38.66
3 25.113 38.48 Pk 33.9 -24.5 -9.5 38.38 54 -15.62 74 -35.62
4 18.35 37.79 Pk 324 -25.2 -9.5 35.49 54 -18.51 74 -38.51
5 20.323 37.67 Pk 32.6 -25.4 -9.5 35.37 54 -18.63 74 -38.63
6 23.973 37.79 Pk 33.3 -24.2 -9.5 37.39 54 -16.61 74 -36.61

Pk - Peak detector
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REPORT NO: 11884395-E1V4 DATE: JANUARY 16, 2018
FCC ID: VJB-OPTICOMGPS5 IC: 7275A-OPTICOM5

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
.. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

LINE 1 RESULTS

£

MH=
B 38MHz Stepping. 15T 36915 24 Feb 20
WORST EMISSIONS
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L1 C1&C3 (dB) Reading 15 Class B QP Margin 15 Class B Avg (dB)
(dBuV) dBuv (dB)
1 15225 43.22 Qp A 0 10.1 53.42 65.88 -12.46 -
2 15225 29.03 Ca A 0 10.1 39.23 - 55.88 -16.65
3 .1815 39.16 Qp 0 0 10.1 49.26 64.42 -15.16 -
4 .1815 24.94 Ca 0 0 10.1 35.04 - 54.42 -19.38
5 .21075 37.58 Qp 0 0 10.1 47.68 63.18 -15.5 -
6 .21075 25.41 Ca 0 0 10.1 35.51 - 53.18 -17.67
7 42225 33.1 Qp 0 0 10.1 43.2 57.4 -14.2 -
8 42225 30.64 Ca 0 0 10.1 40.74 - 47.4 -6.66
9 1.08375 24.67 Qp 0 A 10.1 34.87 56 -21.13 -
10 1.08375 20.65 Ca 0 A 101 30.85 - 46 -15.15
11 20.48325 23.31 Qp A 3 10.4 34.11 60 -25.89 -
12 20.48325 -1.91 Ca A 3 10.4 8.89 - 50 -41.11
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 11884395-E1V4
FCC ID: VJB-OPTICOMGPS5

DATE: JANUARY 16, 2018
IC: 7275A-OPTICOM5

LINE 2 RESULTS

WORST EMISSIONS

Trace Markers

Range 2: Line-L2 .15 - 30MHz

Marker | Frequency Meter Det LISN LC Cables Limiter Corrected CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L2 C2&C3 (dB) Reading 15 Class B QP Margin 15 Class B Avg (dB)
(dBuV) dBuv (dB)

13 15225 43.71 Qp 0 0 10.1 53.81 65.88 -12.07 -
14 15225 29.72 Ca 0 0 10.1 39.82 - 55.88 -16.06
15 .1815 40.25 Qp 0 0 10.1 50.35 64.42 -14.07 -
16 .1815 26.01 Ca 0 0 10.1 36.11 - 54.42 -18.31
17 .21075 36.75 Qp 0 0 10.1 46.85 63.18 -16.33 -
18 213 24.64 Ca 0 0 10.1 34.74 - 53.09 -18.35
19 4245 32.39 Qp 0 0 10.1 42.49 57.36 -14.87 -
20 4245 29.58 Ca 0 0 10.1 39.68 - 47.36 -7.68
21 1.08825 24.59 Qp 0 A 10.1 34.79 56 -21.21 - -
22 1.0905 20.42 Ca 0 A 10.1 30.62 - - 46 -15.38
23 20.48325 20.01 Qp 0 3 10.4 30.71 60 -29.29 -
24 20.48325 -.34 Ca 0 3 10.4 10.36 - - 50 -39.64

Qp - Quasi-Peak detector

Ca - CISPR average detection
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