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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Gimbal Inc
12526 High Bluff Dr.
San Diego, CA 92130

EUT DESCRIPTION: Gimbal Proximity Beacon
MODEL.: 900-0000-000
SERIAL NUMBER: NA
DATE TESTED: August 1, 2014 — October 17, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Falil in this report are opinions expressed by UL LLC 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 LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC 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 any government.

Approved & Released For UL By: Tested By:
W L/ /7 //
Bart Mucha MICHAEL FERRER
Staff ENGINEER Program Manager
UL LLC UL LLC
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2. TEST METHODOLOGY
The tests documented in this report were performed in accordance with ANSI C63.10-2009,

FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062 USA.

UL NBK is accredited by NVLAP, Laboratory Code 100414-0. The full scope of accreditation
can be viewed at http://ts.nist.gov/Standards/scopes/1004140.htm

4. CALIBRATION AND UNCERTAINTY
4.1. 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

Sample Calculations

Radiated Field Strength and Conducted Emissions data contained within this report is
calculated on the following basis:

Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) - Gain (dB) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor
(dBohms)
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4.3.

MEASUREMENT UNCERTAINTY

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

Test Range Equipment Uncertainty k=2
Radiated Emissions | 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions | 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions | 200-1000MHz | LogP 10m Horz 3.33dB
Radiated Emissions | 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions | 30-200MHz Bicon 3m Horz 3.30dB
Radiated Emissions | 30-130MHz Bicon 3m Vert 4.84dB
Radiated Emissions | 130-200MHz Bicon 3m Vert 4.94dB
Radiated Emissions | 200-1000MHz | LogP 3m Horz 3.46dB
Radiated Emissions | 200-1000MHz | LogP 3m Vert 4.98dB
Radiated Emissions | 1-6GHz Horn 5.02dB
Radiated Emissions | 6-18GHz Horn 5.34dB
Radiated Emissions | 18-26GHz Horn 6.60dB
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94

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 an BTLE device.

The radio module is manufactured by Texas Instruments.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
2402 - 2480 BLE -1.19 0.76
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Dipole or Patch antenna, with a maximum gain of 2.3 and 2.9 dBi
respectively.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations, X, Y, Z. It was
determined that for the Patch antenna the worst-case orientation was X and for the Omni-
directional antenna they worst-case orientation was Y. Therefore all final radiated emissions
testing was performed with the EUT in these orientations with the noted antenna. For the Omni
directional antenna some plots and associated data were incorrectly annotated as the X axis but
testing was conducted in the worst-case orientation (Y-AXis).

Page 8 of 68
UL LLC FORM NO: CCSUP4701I

333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
EUT Gimbal - - -
/O CABLES
None
TEST SETUP

EUT is battery powered and programmed to transmit with 100% Duty cycle during all tests
except dwell time testing normal duty cycle timing was used. 3 samples each transmitting one
channel. 1 sample programmed used to demonstated switching between channels.
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SETUP DIAGRAM FOR TESTS

EUT TX
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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 Date Cal Due Test

EMI Test Receiver Rohde & Schwarz ~ [ESU EMC4323 20131220 |20141231 |RE

Bicon Antenna Chase VBAG6106A EMC4078 20140401 {20150401 RE

Log-P Antenna Chase UPA6109 EMC4313 20131003 {20141031 RE
Spectrum Analyzer Rohde & Schwarz ~ |FSEK EMC4182 20131217 |20141231 RE
Antenna Array UL BOMS EMC4276 20130913  {20140913 RE

EMI Test Receiver Agilent N9030A EMC4360 20131221 [20141221 OBW, Dwell
Antenna EMCO - - N/A N/A OBW, Dwell
Power Meter Agilent N1912A EMC4362 20130606 |20150606  |AP

Power Sensor Agilent 85481A EMC4363 20131209 (20141209 AP

EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20131217 [20141231 CE

LISN Solar 8602-50-TS-50-N  (EMC4052 20140116  |20150116 |CE

LISN Solar 8602-50-TS-50-N  |EMC4064 20140116  [20150116 CE
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7. ANTENNA PORT TEST RESULTS

7.1. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r02, Section 8.1.

Output Power: KDB 558074 D01 v03r02, Section 9.1.1.
Output Power: KDB 558074 D01 v03r02, Section 9.2.3.1.

Power Spectral Density: KDB 558074 D01 v03r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.1.

Band-edge: KDB 558074 D01 v03r02, Section 13.3.3.
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7.2 ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

7.2.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.374 (100.000 0.004 0.37% 24.27 2.674

Duty Cycle calculation above was based on power rather than voltage but considered worst

case.
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7.2.2. DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Avg Type: Log Pwr Marker

|
TN Wide ——  Trig: Video
15 Gy £ v Attan: 10 <0 Select Marker
aAL o1 4 >
‘ 1

Ref 0.00 dBm

Center 2426000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MMz Sweep 10.00 ms (1001 pts)

Avg Type: Log Pwr Marker

|
TN Wide ——  Trig: Video
15 Gy £ v Attan: 10 <0 Select Marker
AL '] " « >
: 1

Ref 0.00 dBm

Center 2426000000 GHz Span 0 Hz
Res BW 1.0 MHz FVBW 3.0 MMz Sweep 100,0 ms (1001 pts)

ey
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LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.7081 0.5
Middle 2426 0.7073 0.5
High 2480 0.7008 0.5
Page 15 of 68
UL LLC FORM NO: CCSUP4701l

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800



REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014
IC: 10756A-GS21

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

[ 2 T4 AM S 19, 20114
@ m Gemcar Fraq: 24B000X03 GH3 Rafio 51¢ Nane TraceiDetector
—o= Trig Free Run AegPiole 1OM0D
" Galsclow #Aten: W0 o8 facio Device: 875
Ref OfFget 105 48
) Ref 20.00 dBm
=] 1 |
Clear Write)
Average|
Max Mold
N e ——— Min Hol
Center 248 GHz Span 20 MHz.
#Res BW 100 kHz #VBW 300 kHz #Sweep 50 ms:‘
i Detector
Occupied Bandwidth Total Power 5.49 dBm Peakb)
5.6615 MHz i .
Transmit Freq Error -2.0129 MHz OBW Power 99.00 %
x dB Bandwidth 708.1 kHz xdB -6.00 dB
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6 dB BANDWIDTH MID CH

2

entor Freq 7 Genoar Fraq 2426000000 GHa

o= Trig Frea Run

S Lalsclow PAzten: W0 o8

DO0520 AW Sep 15, X114

Raflo 5 None

AvgPiole 1000

facio Device: 875

Ref OfFget 105 48
Ref 20.00 dBm

Center 2426 GHz
#Res BW 100 kHz #VBW 300 kHz

TraceiDetector

‘Span 20 MHz
#Sweep 50 ms.

Clear Write)

Max Hold

Occupied Bandwidth Total Power

5.9788 MHz
1.7752 MKz OBW Power
707.3kHz  xdB

Transmit Freq Error
x d8 Bandwidth

5.90 dBm

99.00 %
6.00 dB
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6 dB BANDWIDTH HIGH CH

i 7Oy D11 D0= 10 AM S 15, 2014 itk
srior Froq ZAOZ000000 GHE | Comcarrren TOmoNm 3t Rade ek None meaftacko
ﬂ(.lh:lw* PArten: W0 o8 flacio Device: 875
Ref OfFgst 105 4B
3 . Ref 20.00 dBm
Clear Write)
| Average|
Max Mold
e — = . . 2 e ——— Min Hol
Center 2402 GHz Span 20 MHz
#Res BW 100 kHz #VBW 100 kMz #Sweep 50 ms,‘
Occupled Bandwidth Total Power 5.7 dBm k-
5.8078 MHz e —
Transmit Freq Error 1.8638 MHz OBW Power 99.00 %
x dB8 Bandwidth 700.8 kHz xdB 6,00 dB
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7.4. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 6.1755
Middle 2426 6.4394
High 2480 5.9659
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99% BANDWIDTH

99% BANDWIDTH LOW CH

of \;mo 10.50 dBm [Cames Free 2400000900 GHz R.'“s'u;r;oﬁ.x WL rucaatactor
| arGasciow L’.‘:.i".:?é" bt __ RaduDevice 875
Ref Offset 106 a8 Mk
,.1 Ref 10.50 dBm
| 0 Clear Write]
Averagel
1
Max Holdj|
(Center 2402 GHz T span20mHz anbaies
lﬂ!es BW 200 kHz VBW 2 MHz Sweep 1467 ms
Occupled Bandwidth Total Power 3.67 dBm ze‘t"e‘:ﬁ
6.1755 MHz o i
Transmit Freq Error 1.7405 MHz OBW Power 95.00 %
x dB Bandwidth 800.5 kHz x dB -6.00 dB
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99% BANDWIDTH MID CH

3 3 09 70 AN g 11, 2014 -

200,00 kHz | Camer Frea 2478000300 GHz Radis 5ud: None Trace/Datactor
- Trig Free Run Avgholes 10010

AEGaiecl ow Shcten 10 4B Radia Device OTS

Ref 0.00 dBm

Clear Write)

Max Holdj|

Min Holl

‘Center 2426 GHz ' Span 20 MHz
#Res BW 200 kHz VBW 2 MHz Sweep 1467 ms,

Occupled Bandwidth Total Power -6.62 dBm %t"e‘:"!o:

6.4394 MHz My

Transmit Freq Error 1.6078 MHz OBW Power 99.00 %
x dB Bandwidth 802.5 kHz x dB «6.00 dB
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99% BANDWIDTH HIGH CH

Cova.nqc 2.480000900 GHz R;« s’u:uN[:oio“‘h TraceDetector
e Trig Free Run AvgHole 10010
AEGael ow Shcter: 10 4D N Radie Device BTS
Ref Offset 105 a8 Mkl 248020 GHY
I( ) Reno.ooas:’n ‘ 1.8929 08
e Clear Write|
Averagel
Max Holdj|
lCenter 248GHz e T Span20wmz atan
lﬂ!es BW 200 kHz VBW 2 MHz Sweep 1467 ms
Occupled Bandwidth Total Power 3.41 dBm ze‘t"e‘:g
5.9659 MHz pte il
Transmit Freq Error -1.8858 MHz OBW Power 95.00 %
x dB Bandwidth 808.6 kHz x dB -6.00 dB
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LIMITS

OUTPUT POWER

FCC §15.247 (b)

IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -1.263 30 -31.263
Middle 2426 -1.187 30 -31.187
High 2480 -1.691 30 -31.691
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OUTPUT POWER

OUTPUT POWER LOW CH

| Avg Type: Log Pwr : Peak Search
10 Wade g 1110 Free Run Avgole> 1001100 e
B Gantom Attan- 10 a0

NextPeak
Ref Offset 105 48

Ref 10.50 dBm

Next Pk Lent

Mkr—RefLvi

Center 2.40200 GHz Span 20.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MMz Sweep 1.00 ms (1001 pts)

ay
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OUTPUT POWER MID CH

: S [

| Avg Type: Log Pwr Peak Search

T Trig Free Run Avgioies 100190
Attan- 10 a0

NextPeak
Ref Offset 105 48

Ref 10.50 dBm

Next Pk Left

Mkr—RefLvi

Center 2.42600 GHz Span 20.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MMz Sweep 1,00 ms (1001 pts)

e
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014

IC: 10756A-GS21

OUTPUT POWER HIGH CH

BGamtom

Ref Offset 105 48
Ref 10.50 dBm

|
T Waede | Trig: Free Run
Attan: 10 &0

Avg Type: LogPwr

Peak Search

Avgiiole> 10010

NextPeak

Next Pk Right

Next Pk Len

Marker Deka

Mkr—-CF

Mkr—RefLv

Center 2.48000 GHz
#Res BW 1.0 MHz

My

FVBW 3.0 MMz

Span 20,00 MHz

Sweep 1.00 ms (1001 pts)

More
t1of2
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REPORT NO:

14U17607-1B

FCC ID: R6CGS21

DATE: November 24, 2014

IC: 10756A-GS21

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of O dB was entered as an offset in the power meter to allow
for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.38
Middle 2440 -1.34
High 2480 -1.73
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REPORT NO: 14U17607-1B DATE: November 24, 2014

FCC ID: R6CGS21 IC: 10756A-GS21
7.7, POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -14.55 8 -22.55
Middle 2426 -13.34 8 -21.34
High 2480 -14.60 8 -22.60
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014

IC: 10756A-GS21

POWER SPECTRAL DENSITY

PSD LOW CH

| Avg Type: Log Pwr
10 Wade g 1119 Free Run Avgiiole 22400
15 Gayn £ v Attan: 10 <0

Ref Offset 105 48 Mkr1 2 ;' A
Ref 10.50 dBm 1,548 dBm

Peak Search

NextPeak

Center 2.402000 GHz Span 3.000 MHz
#Res BW 2.0 kHz FVBW 9.1 kHz Sweep 118 ms (1001 pts)

e

Next Pk Right

Next Pk Leh

Marker Deka
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Mkr—RefLvi

More
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

PSD MID CH

| Avg Type: Log Pwr Peak Search
190 Wadde Ly Trig Free Run Avgiioie 21100
B Gantom Attan: 10 a0

Mkr1 2.425 835 GHz NextPeak

Ref Offset 105 48
Ref 10.50 dBm

Next Pk Left

Mkr—RefLvi

Center 2426000 GHz Span 3.000 MMz
#Res BW 2.0 kHz FVBW 9.1 kHz Sweep 118 ms (1001 pts)
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014
IC: 10756A-GS21

PSD HIGH CH

Ref Offset 105 48
Ref 10.50 dBm

|
T Wade g Trig- Free Run Avgiiole 621100
15 Ganiy £ v Attan: 10 &0

Avg Type: LogPwr

Mkr1 2.479 985 GHz

Peak Search

NextPeak

Center 2480000 GHz
#Res BW 2.0 kHz #VEBW 9.1 kHz

My

Span 3.000 MHz
Sweep 318 ms (1001 pts)

Next Pk Right

Next Pk Len
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

7.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

Gimbal
CH Lo

Trace Markers

Range 2 2.388 - 2.5MHz

Test Meter Corrected
Marker  Frequency Reading dBuVto Cable Reading Margin
No. (GHz) (dBuV) Detector dBm Factor dB dBm Limit (dB)
1 2.4018 94.43 PK -107 10.5 -2.07 - -
2 2.4008 67.96 PK -107 10.5 -28.54 - -
3 2.4 61.26 PK -107 10.5 -35.24 -21.78 -13.46
4 2.3967  69.97 PK -107 10.5 -26.53 -21.78 -4.75

PK - Peak detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

LOW CH SPURIOUS
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

SPURIOUS EMISSIONS, MID CHANNEL

MID CH SPURIOUS
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014
IC: 10756A-GS21

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

Gimbal
CH Hi

Trace Markers

Range 2 2.388 - 2.5MHz

Test Meter Corrected
Marker  Frequency Reading dBuVto Cable Reading Margin
No. (GHz) (dBuV) Detector dBm Factor dB dBm Limit (dB)
1 2.4803 94.51 PK -107 10.5 -1.99 - -
2 2.4828 65.44 PK -107 10.5 -31.06 - -
3 *2.4835 58.55 PK -107 10.5 -37.95 -21.89 -16.06
4 *2.4852 65.42 PK -107 10.5 -31.08 -21.89 -9.19

* _indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

HIGH CH SPURIOUS
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

Page 38 of 68

UL LLC FORM NO: CCSUP4701l
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4
GHz BAND Patch Antenna

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

Duty Cycle used

Gimbal

TX 2402MHz LoCh 37

X-Axis

6VDC Battery

Horiz Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor ~ Duty Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  BuV) Detector dB/m Cycle dBuV/m  PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity

1 24022 70.76 PK 21.8 - 92.56 - - - 10 101 H

2 23904 37.17 PK 218 - 58.97 - - - - 10 101 H

3 23897 37.97 PK 21.8 - 59.77 74 1423 54 5.77 10 101 H

4 23867 40.62 PK 218 - 62.42 74 -11.58 54 8.42 10 101 H

5 24021 70.16 AV 21.8 -24 67.96 - - - - 10 101 H

6 23903 29.4 AV 218 -24 27.2 - - - - 10 101 H

7 23899 28.36 AV 218 -24 26.16 74 -47.84 54  -27.84 10 101 H

8 2.387 32.76 AV 218 -24 30.56 74 4344 54 2344 10 101 H
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014
IC: 10756A-GS21

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

Duty bycle used

Gimbal

TX 2402MHz LoCh 37
X-Axis

6VDC Battery

Vert Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected
Marker ~ Frequenc Reading(d Factor ~ Duty Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  Buv) Detector dB/m  Cycle dBuV/m  PKLimit (dB) AV Limit ~ (dB) [Degs]  [cm] Polarity
1 24018  70.26 PK 218 - 92.06 - - - - 3 3V
223902 3627 PK 218 - 58.07 - - 3 13V
323898 3664 PK 218 - 58.44 74 -1556 54 4.44 3 123v
4 23867  39.77 PK 218 - 61.57 74 1243 54 7.57 3 123V
5 24021  69.66 AV 218 24 6746 - 3 3V
6 23902 27.71AV 218 24 2551 - 3 3V
7 23898 2694 AV 218 24 2474 74 -49.26 54 -29.26 3 123V
8 2387 3096 AV 218 24 2876 74 4524 54 -25.24 3 123V
Page 40 of 68
UL LLC FORM NO: CCSUP4701l

333 Pfingsten Rd., Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800



REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

Duty Cycle used

Gimbal

TX 2402MHz LoCh 37

X-Axis

6VDC Battery

Horiz Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor ~ Duty Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  BuwV) Detector dB/m  Cycle dBuV/m PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity

1 24022 7076 PK 218 - 92.56 - - - - 10 101 H

223904  37.17FK 218 - 5897 - - - - 10 101 H

3 23897  3797FK 218 - 59.77 74 1423 54 577 10 101 H

4 23867  40.62 PK 218 - 62.42 74 -11.58 54 8.42 10 101 H

5 24021 7016 AV 218 24 67.9 - - - - 10 101 H

6 23903 29.4 AV 218 -24 272 - - - - 10 101 H

723899 2836 AV 218 242616 74 -47.84 54 -27.84 10 101 H

8 2387 3276 AV 218 24 3056 74 4344 54 2344 10 101 H
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

Duty Cycle used

Gimbal

TX 2480MHz HiCh 39

X-Axis

6VDC Battery

Vert Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor  Duty Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  Bw) Detector dB/m  Cycle dBuV/m  PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity

124803 73.54 PK 22 - 95.54 - - - - 357 120V

2 24834 45.63 PK 22.1- 67.73 - - - - 357 120V

3 24836 45.11 PK 22.1 - 67.21 74 6.79 54 13.21 357 120V

4 24853 47.63 PK 22.1 - 69.73 74 -4.27 54 15.73 357 120V

5 24801 7297 AV 22 24 7097 - - - - 357 120V

6 24834 4032 AV 22.1 24 3842 - - - - 357 120V

7 24835 39.35 AV 22.1 24 37.45 74 -36.55 54 -16.55 357 120V

8 24855 4121 AV 22.1 24 39.31 74 -34.69 54 -14.69 357 120V
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

HARMONICS AND SPURIOUS EMISSIONS

UL EMC Test Sgs‘tem 4 ng 20814 2228488
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

Gimbal

TX 2402MHz Lo Ch37

X-Axis

6VDC Battery

Red:Horizontal Green:Vertical

Test Meter Antenna Corrected CFR47

Frequency Reading Factor  Gain/Loss Duty Reading Part15 Margin  Azimuth Height

(GHz) (dBuv)  Detector dB/m  (dB) Cycle  dBuV/m Limit (dB) [Degs]  [cm] Polarity
*4.8044 80.06 PK 277 -50.45 5731 74 -16.69 227 101 H
*4.8040 77.17 LnAv 277 -50.46 24 3041 54 -23.59 227 101 H
*4.8045 73.24 PK 277 -50.45 50.49 74 -2351 186 142V
*4.8040 68.77 LnAv 217 -50.46 24 22,01 54 -31.99 186 142V

PK - Peak detector
LnAv - Linear (voltage) average detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

UL EMC Test Sgs‘tem 4 ng 20814 2d:19:19
Freliminary Rodioted Emissions

Gimbal
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

Gimbal

TX 2426MHz Mid Ch38

X-Axis

6VDC Battery

Red:Horizontal Green:Vertical

Test Meter Antenna Corrected CFR47

Frequency Reading Factor  Gain/Loss Duty Reading Part15 Margin  Azimuth Height

(GHz) (dBuv)  Detector dB/m  (dB) Cycle  dBuV/m Limit  (dB) [Degs]  [cm] Polarity
*4.854 77.6 PK 217 -50.17 55.13 74 -18.87 228 100 H
*4.8520 74.23 LnAv 217 -50.17 24 2776 54 -2624 228 100 H
*4.854 70.6 PK 217 -50.17 4813 74 2587 182 115V
*4.8520 64.61 LnAv 217 -50.17 24 1814 54 -35.86 182 115V

PK - Peak detector
LnAv - Linear (voltage) average detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

UL EMC Test Sgstem 4 ng 20814 23:47:15
Freliminary Rodioted Emissions
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014
IC: 10756A-GS21

Gimbal

TX 2480MHz Hi Ch39

X-Axis

6VDC Battery

Red:Horizontal Green:Vertical

Test Meter Antenna

Frequenc Reading Factor  Gain/Loss Duty
y(GHz)  (dBuv)  Detector dB/m  (dB) Cycle
*4.9604 72.39 PK 27.8 -50.5
*4.9600 67.62 LnAv 27.8 -50.5
*4.9606 68.45 PK 27.8 -50.5
*4.9600 61.73 LnAv 27.8 -50.5

PK - Peak detector
LnAv - Linear (voltage) average detector

Corrected CFR47
Reading Part 15

dBuV/m  Limit
49.69
-24 20.92
4575
-24 15.03
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74
54
74
54

Margin

(dB)

-24.31
-33.08
-28.25
-38.97

[Degs]

228
228
188
188

Azimuth  Height

[em] Polarity
101 H
101 H
101V
101V
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

8.2.1. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4
GHz BAND Dipole Antenna

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, HORIZ

Duty Cycle used

Data should say Y-Axis not X-axis

Gimbal

TX 2402MHz LoCh 37

X-Axis, Omni

6VDC Battery

Horz Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor  Duty  Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  Buv) Detector dB/m  Cycle  dBuV/m PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity

1 24018 5327 PK 28 - 75.07 - - - - 139 120H

2 23904 3L03PK U8 - 52.83 - - - - 139 120 H

323898  30.51PK 28 - 5231 74 2169 5 -169 139 120H

42402 5214 AV 28 24 4994 - - - - 139 120H

5 23902 2003 AV 28 24 1783 - - - - 139 120 H

6 23899 2001 AV 28 24 1781 74 5619 5 -36.19 139 120H
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014

IC: 10756A-GS21

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, VERT

Duty Cycle used

Data should say Y-Axis not X-axis

Gimbal

TX 2402MHz LoCh 37

X-Axis, Omni

6VDC Battery

Vert Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor Duty  Reading BandEdge Margin  BandEdge Margin  Azimuth Height

No. y(GHz) BuV)  Detector dB/m  Cycle  dBuV/m PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity
124018  73.52 PK 218 - 9532 - 28 myv
2 23903 39.14 PK 218 - 60.94 - 282 myv
323868  436PK 218- 65.4 74 8.6 54 114 282 myv
424001 7296 AV 218 247076 - 28 myv
5 23903 3LA3AV 218 24 923 - 282 myv
6 23871 35.02AV 218 2 328 7 4118 5 2118 28 myv
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, HORIZ

Duty Cycle used

Data should say Y-Axis not X-axis

Gimbal

TX 2402MHz LoCh 39

X-Axis, Omni

6VDC Battery

Horz Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker  Frequenc Reading(d Factor ~ Duty Reading BandEdge Margin  BandEdge Margin  Azimuth Height
No. y(GHz)  Buv) Detector dB/m  Cycle  dBuV/m PKLimit (dB) AV Limit  (dB) [Degs]  [cm] Polarity

124802 5446 PK 2- 76.46 - - - - 134 117 H

2 24834 3163 PK 2.1- 5373 - - - - 134 117H

32483 3094 PK 2.1- 53.04 74 -20.96 54 -0.96 134 117H

4 24801  5351AV 0 24 5151 - - - - 134 117 H

5 24835  2135AV 21 241945 - - - - 134 117H

6 2483 2007 AV 2.1 241917 74 -54.83 54 -34.83 134 117 H
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FCC ID: R6CGS21 IC: 10756A-GS21

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, VERT

Duty Cycle used

Data should say Y-Axis not X-axis

Gimbal

TX 2402MHz LoCh 39

X-Axis, Omni

6VDC Battery

Vert Scan, Red=Peak Green=Ave

Test Meter Antenna Corrected

Marker ~ Frequenc Reading(d Factor Duty  Reading BandEdge Margin  BandEdge Margin  Azimuth Height

No. y(GHz) BuV)  Detector dB/m  Cycle  dBuV/m PKLimit (dB) AV Limit  (dB) [Degs] [em]  Polarity
1 24803 7165PK - 2 9365 - - - - 270 118V
2 2485 4LT6PK - 21 6386 - - - - 20 118V
324853 4448 PK - 21 6658 /YY) 5 1258 20 118V
424801  TLILAV 2 24 69.11 - - . - 270 118V
5 24834 3548 AV 2.1 2 3358 - - - - 20 118V
6 2485  3832AV 2.1 24 3642 74 3158 50 1758 270 118V

Page 52 of 68

UL LLC FORM NO: CCSUP4701l
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

HARMONICS AND SPURIOUS EMISSIONS

BUL EMC Te=t Sgstem 18 ng 2614 232745
Preliminory Rodicoted Emissions

Gimba

T¥ 2426MHz Mid Ch37
Y-fxis, Omni Antenna
BUDC Boattery

Red:Horizontol Green:lUertical

[w]

CFR 47 Part 15 Class B 3m
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

Gimbal

TX 2426MHz Mid Ch37

Y-Axis, Omni Antenna

6VDC Battery

Red:Horizontal Green:Vertical

Test Meter Antenna Corrected CFR47
Frequency Reading Factor  Gain/Loss Reading Part15 Margin  Azimuth Height
(GHz) (dBuV)  Detector dB/m (dB) dBuV/m  Limit (dB) [Degs]  [cm] Polarity
*4.8045 75.92 PK 27.7 -50.45 53.17 74 -20.83 219 102V
*4.804 72.44 LnAv 27.7  -50.46 49.68 54 -4.32 219 102V
*4.8084 66.82 PK 27.7 -50.42 441 74 -29.9 224 101V
*4.8081 58.15 LnAv 27.7  -50.42 35.43 54  -18.57 224 101V
*4.8044 67 PK 27.7 -50.45 44.25 74 -29.75 0 103 H
*4.804 59.32 LnAv 27.7  -50.46 36.56 54  -17.44 0 103 H
7.2065 65.94 PK 29.7 -46.34 49.3 74 -24.7 202 101V
7.206 58.9 LnAv 29.7  -46.34 42.26 54 1174 202 101V
7.2101 64.43 PK 29.8 -46.33 47.9 74 -26.1 202 101V
7.21 58.3 LnAv 298 -46.33 41.77 54 -12.23 202 101V

PK - Peak detector
LnAv - Linear (voltage) average detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

UL EMC Test Sgs‘tem 18 ng 20814 19:18:46
Freliminary Rodioted Emissions

Gimbal

T¥ 2426MH=z Mid Ch38
Y-fxis, Omni Antenna
BUDC Battery

Red:Horizontol Green:lUertical

CFR 47 Port 15 Cl
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REPORT NO: 14U17607-1B
FCC ID: R6CGS21

DATE: November 24, 2014

IC: 10756A-GS21

Gimbal

TX 2426MHz Mid Ch38

Y-Axis, Omni Antenna

6VDC Battery

Red:Horizontal Green:Vertical

EMCO
3161-03

Test Meter SIN
Frequenc Reading
y(GHz)  (dBuV)  Detector UL
*4.8524 73.95 PK

*4.8520 70.05 LnAv
*4.8524 68.08 PK

*4.8520 61.25 LnAv
*7.2173 66.17 PK

*7.2780 59.14 LnAv
*7.2785 60.06 PK

*7.2786 49.33 LnAv
*4.8539 66.39 PK

*4.8540 58.84 LnAv

* 4.8565 65.92 PK

*4.8561 56.23 LnAv
*7.2824 65.01 PK

*7.2820 60.06 LnAv
*7.2825 59.85 PK

¥7.2821 49.39 LnAv

Notes:
2 - Y-Axis

PK - Peak detector

21.7
21.1
21.7
21.1
303
30.3
303
30.3
21.1
27.1
21.1
21.1
303
30.3
303
30.3

LnAv - Linear (voltage) average detector

-50.17
-50.17
-50.17
-50.17
-45.98
-45.98
-45.99
-45.99
-50.17
-50.17
-50.16
-50.16
-45.94
-45.95
-45.94
-45.95

Corrected Part 15
99051041 Gain/Loss Reading Class B
dBuV/m 3m

51.48
47.58
45.61
38.78
50.49
43.46
44.37
33.64
4392
36.37
43.46
33.77
49.37
44.41
4421
33.74
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74
54
74
54
74
54
74
54
74
54
74
54
74
54
74
54

Margin
(dB)

-22.52

-6.42
-28.39
-15.22
-23.51
-10.54
-29.63
-20.36
-30.08
-17.63
-30.54
-20.23
-24.63

-9.59
-29.79
-20.26

Azimuth  Height

303
303
156
156
202
202
219
219
156
156
303
303
201
201
219
219

Polarity ~ Notes

101V
101V
101 H
101 H
101V
101V
101 H
101 H
101 H
101 H
101V
101V
101V
101V
101 H
101 H
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

UL EMC Te=t Sgstem 18 ng 2614 213218
Preliminory Rodicoted Emissions

Gimba

T¥ 2426MHz Mid Ch39
Y-fxis, Omni Antenna
BUDC Boattery

Red:Horizontol Green:lUertical

CFR 47 Part 15 Clpsas B 3m
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

Gimbal

TX 2426MHz Mid Ch39

Y-Axis, Omni Antenna

6VDC Battery

Red:Horizontal Green:Vertical

Test Meter Antenna Corrected CFR 47

Frequency Reading Factor  Gain/Loss Reading Part15 Margin  Azimuth Height
(GHz) (dBuv)  Detector dB/m (dB) dBuV/m  Limit (dB) [Degs]  [cm] Polarity
*4,958 67.53 PK 27.8  -50.49 44.84 74 -29.16 273 101 H
*4,958 61.61 LnAv 27.8  -50.49 38.92 54  -15.08 273 101 H
*4,96 58.29 LnAv 27.8 -50.5 35.59 54  -18.41 273 101 H
*4,9596 67.01 PK 27.8 -50.5 44.31 74 -29.69 273 101 H
*4.96 71.09 PK 27.8 -50.5 48.39 74 -2561 293 101V
*4,9601 66.41 LnAv 27.8 -50.5 43.71 54 -10.29 293 101V
*4,958 62.3 LnAv 27.8  -50.49 39.61 54  -14.39 293 101V
*4.958 68.5 PK 27.8  -50.49 45.81 74 -28.19 293 101V
*4,9594 67.35 PK 27.8  -50.49 44.66 74 -29.34 146 101 H
*4.96 59.95 LnAv 27.8 -50.5 37.25 54  -16.75 146 101 H
*7.4358 63.8 PK 30.6  -46.66 47.74 74 -26.26 200 101V
*7.436 57.82 LnAv 306 -46.67 41.75 54  -12.25 200 101V
*7.4394 63.09 PK 30.6 -46.7 46.99 74 -27.01 191 101V
*7.4396 53.28 LnAv 30.6 -46.7 37.18 54  -16.82 191 101V

PK - Peak detector
LnAv - Linear (voltage) average detector
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

8.3. WORST-CASE BELOW 1 GHz Patch Antenna

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION TX -mode)

RE IP-1088 M

Il Emissions at least 6dB below the limit, therefore no further measurement needed.
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REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

8.1. WORST-CASE BELOW 1 GHz Dipole Antenna

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION TX -mode)
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All Emissions at least 6dB below the limit, therefore no further measurement needed.

Page 60 of 68

UL LLC FORM NO: CCSUP4701l
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 14U17607-1B DATE: November 24, 2014
FCC ID: R6CGS21 IC: 10756A-GS21

9. RF EXPOSURE

FCC Part 15
Per KDB 447498 section 4.3.1 #(1), exclusion calculation for 2.45GHz at 5mm separation at 1-g
SAR.

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] -[VfieHa] < 3.0 for 1-g SAR

[(1.0mW)/(5mm)]* ¥2.54GHz=0.319 < 3.0 therefore SAR is excluded
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