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1. Scope

This test report certifies that the CIMCON 2.4 GHz Zigbee Transmitter Module, as
tested, meets the FCC Part 15.247, and Industry Canada RSS 210, Issue 8 requirements.
The scope of this test report is limited to the test sample provided by the client, only in as
much as that sample represents other production units. If any significant changes are made
to the unit, the changes shall be evaluated and a retest may be required.

Revision R2 — Added Unwanted Emissions into Non-Restricted Bands.

Revision R3 —
operations.

§ 7.11, Added a note to clarify the worst case duty cycle under normal

2. Product Details
2.1. Manufacturer: CIMCON Lighting Inc.

2.2. Model Number: CIMX1PRO

2.3. Serial Number: N/A

2.4. Description: CIMCON Zigbee Pro Transmitter Module
2.5. Power Source: 3.4 VDC Power Supply (120 VAC, 60 Hz)
2.6. EMC Modifications: None

3. Product Configuration
3.1. Operational Characteristics & Software
Operating Instructions for Test

o Connect the CIMX1PRO to the laptop using a null modem serial cable.
¢ Open a terminal emulator on the laptop.

Configure the terminal emulator for 115200, 8, N, 1.

o Power on the test module and then press Enter.
o Wait for scrolling text. Once you see the “>” prompt, enter the following:

settxpowmode 0 1 <Enter>
Response will be
"Tx power mode set to NORMAL level with EXTERNAL PA.”.
Use the setchannel command to set the desired channel in the form of
setchannel X (X = hexadecimal channel number 11 — 25 (hex b — 19).
settxpower P (set the channel power)
e UFL Antenna Unit
o0 Channel 11: P = -5 [dBm]
o0 Channel 18: P = -5 [dBm]
o Channel 25: P = -7 [dBm]
o Fixed Antenna Unit
o0 Channel 11: P = -3 [dBm]
o0 Channel 18: P = -3 [dBm]
o0 Channel 25: P = -3 [dBm]
txstream (initiate the transmission)
To terminate the transmission, type “e”
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3. Product Configuration
3.2. EUT Hardware

Manufacturer| Model/Part # / Options Serial Number Input | Frq Description/Function
Voltage | (Hz)
. CIMCON Zigbee Pro Transmitter
CIMX1PRO Transmitter
CIMCON Module N/A 3.4 DC |Module, Surface Mount or Through
Hole (TH) Variants

o Di%! I A24-HASM-525 or NA 15?mm 24 GHz_RP-SMA swivel, ti!t

nternationa A24-HASM-450 N/A N/A |(Right Angle) whip antenna, 2.1 dBi
(Maxstream) gain. Used on the UFL version.

3.3. EUT CONNECTED Hardware

Manufacturer Model Serial Number Description

None N/A N/A All gonnected equipment for this configuration is support
equipment.

3.4. EUT Cables/Transducers

Manufacturer Model/Part # =2 shield Description/Function
(m) YIN
IPEX MHFI to SMA Bulkhead
Taoglas Connector with 200mm 1.13 0.2 Y Cable connecting antenna to CIMX1PRO
cable
3.5. Support Equipment
Manufacturer | Model/Part # Options Input | Input Description/Function
Voltage| Freq
DELL Latitude C400 Laptop 120 60 Support laptop for controlling the EUT
CIMCON Power Supply PCB 120 60 3.4 volt DC power supply for testing the DUT
Generic 9-Pin Null Modem Serial N/A N/A !:or configqring the DQT. Not connected when the DUT
Cable is transmitting and being tested.
3.6. Block Diagram
CIMCON
CIMX1PRO
RS232 Gnd +3.4 VDC
Power
Supply
Dell Laptop
Remotely
located 120 VAC
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Tests

® A

Issue Date: 02/28/2013

Device Manufacturer Model No. Serial No. Cal Due
Spectrum Analyzer Rohde & Schwarz FSV40 100899 5/26/2013
Spectrum Analyzer Agilent E7405A MY45115430 5/11/2013
EMI Receiver Hewlett Packard 8546A 3650A00360 6/13/2014
Microwave Preamp Hewlett Packard 83050A 3331A00404 6/6/2013
Loop Antenna EMCO 6512 9309-1139 8/28/2014
Bilog Antenna Com-Power AC-220 25509 8/20/2013
Horn Antenna ETS-Lindgren 3117 00143292 1/14/2015
Horn Antenna Com-Power AH-840 03075 8/27/2014
RF Signal Generator Rohde & Schwarz SMB 100A 175352 5/14/2014
2.4 GHz BP Filter Micro-Tronics BRM50702 14 2/27/2013
RF Power Meter Boonton 4220A 323203AC 6/13/2014
Power Sensor Boonton 51081 29412 6/13/2014
Digital Barometer Extech Instruments SD700 Q590483 5/1/2013

4.2. Measurement & Equipment Setup
Test Dates:
Test Engineer:
Normal Site Temperature (15 - 35°C):
Relative Humidity (20 -75%RH):
Frequency Range:
Measurement Distance:
EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Function:

4.3. Measurement Procedures

February 12" to 26", 28", 2013
Brian Breault

21.7

33%

10 kHz to 26.5 GHz

3 Meters

9 kHz — 150 kHz to 30 MHz
120 kHz— 30 MHz to 1 GHz
1 MHz - Above 1 GHz

30 kHz — 150 kHz to 30 MHz
300 kHz— 30 MHz to 1 GHz
3 MHz - Above 1 GHz

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

Test measurements were made in accordance FCC Part 15.247, IC RSS-210 Annex Il:
Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5850 MHz, and

24.0 - 24.25 GHz.

The test procedures used to perform the measurements for this report are detailed in
the FCC Office of Engineering and Technology (OET) publication 558074 D01, DTS
Measurement Guidance v02, dated 10/04/2012. Upper band edge measurements were
made using the guidelines detailed in OET KDB 913591.
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Test Number: 172-13R3 Issue Date: 02/28/2013

4. Measurements Parameters
4.3. Measurement Procedures (continued)

The test methods used to generate the data in this test report is in accordance with
ANSI C63.4:2009, American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of
9 kHz to 40 GHz.

4.4. Duty Cycle

The device under test was configured to run continuously at a duty cycle greater than
98%. The average actual duty cycle measured during normal operation was 11.48%.
Based on this difference, a duty cycle correction factor was added to the measured
values in accordance with FCC Part 15.35.

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

RF Frequency + 1x10®

Radiated Emission of Transmitter +4.55 dB

Radiated Emission of Receiver +4.55 dB

Temperature +0.91°C

Humidity +5%
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Test Number: 172-13R3 Issue Date: 02/28/2013

5. Choice of Equipment for Test Suits

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

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

5.3 Choice of Operating Frequencies
The CIMCON CIMX1PRO, as tested, utilizes fifteen 802.15.4 (Zigbee) channels, from
channel 11 (2405 MHz) to channel 25 (2475 MHz).

In accordance with ANSI C63.4-2009, section 13.2.1, three operating frequencies were
selected for testing and are detailed in the following table:

Channel Fr?m{%cy Status
11 2405 Tested
12 2410 Not Tested
13 2415 Not Tested
14 2420 Not Tested
15 2425 Not Tested
16 2430 Not Tested
17 2435 Not Tested
18 2440 Tested
19 2445 Not Tested
20 2450 Not Tested
21 2455 Not Tested
22 2460 Not Tested
23 2465 Not Tested
24 2470 Not Tested
25 2475 Tested
26 2480 Not Used

5.4 Modes of Operation
The CIMCON CIMX1PRO transmitter module was configured for a single mode of
operation only. This test mode configures the transmitter to operate at a duty cycle
greater than 98%. Individual channel RF power output for the device under test is
adjustable and was configured as follows:

e Fixed, non-removable antenna version:
o All channels set for -3 dBm.

¢ Removable UFL antenna version:
o Channel 11 set for -5 dBm
o Channel 18 set for -5 dBm
o Channel 25 set for -7 dBm
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® A

|ACCREDITED|

CEl

Issue Date: 02/28/2013

6. Measurement Summary

FCC IC Rule Test
Test Requirement Rule Reference Report Result
Reference Section

Antenna Requirement 15.203 RS7S;C52EN 71 Compliant
Minimum 6 dB Bandwidth 15247 (a) (2) | "S5g5'° 72 | Compliant
99% Bandwidth N/A RSS GEN 73 | Compliant
Maximum Peak Conducted Output RSS-210 .
Power 15.247 (b) (1) AB.4 (4) 7.4 Compliant
Operation with directional antenna RSS-GEN .
gains greater than 6 dBi 15.247 (b) (4) 712 7.5 Compliant
Spurious Radiated Emissions 15.247 (d) RS?SEN 7.6 Compliant
Unwanted Emissions into Non- RSS-210 .
Restricted Bands 15.247 (d) A8.5 7.7 Compliant
Spurious Radiated Emissions RSS-210 .

(> GHz) - Harmonic Measurements 15.247(d) A8.9 8 Compliant
Lower and Upper Band Edge 15.247 (d) RO 210 79 | Compliant
Maximum Power Spectral Density 15.247(e) 7.10 Compliant
Duty Cycle 7.1 N/A
Conducted Emissions 15.207 RSS-GEN 712 Compliant

. . RSS-GEN

Public Exposure to Radio 1.1307 (b) (1) 55 7.43 | Compliant
Frequency Energy Levels RSS-102

Page 8 of 67

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

http://www.cw-inc.com



ompliance KA

orldwide [EcoReDiTED)

Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data
7.1. Antenna Requirement (15.203, RSS GEN 7.1.2)
Requirement: An intentional radiator shall be designed to ensure that no antenna

Conclusion:

other than that furnished by the responsible party shall be used with the
device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

The fixed antenna version utilizes a single wire, soldered in place
antenna.

The UFL version utilizes a Digi A24-HASM-525 2.4 GHz, half wave
dipole antenna. This antenna employs a reverse polarity SMA male
connector.

These antennas are not user replaceable in a normal configuration.

7.2. Minimum 6 dB Bandwidth
Requirement: (15.247 (a) (2), RSS 210 A8.2(a))

Procedure:

Conclusion:

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

This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 7.0: DTS (6 dB Channel
Bandwidth.

The device under test meets the minimum 500 kHz 6 dB bandwidth
requirement.

Measurement Results

Frequenc -6 dB Minimum
Channel (l(\q/IHz) y Bandwidth -6 dB Result
(MHz) Bandwidth (kHz)
Low 2405 1.595 > 500 Compliant
Middle 2440 1.580 > 500 Compliant
High 2475 1.590 > 500 Compliant
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.2. Minimum 6 dB Bandwidth (continued)
7.2.1. Low Channel, 11

Spectrum | | BVI’l I

Ref Level 25.00 dBm Offset 3.62 dé & RBW 100 kHz
jo ALt 33 dB SWT 1 ms & VBW 300 kHz Mode Sweep
172-13 CIMCON Sige 1 -6 dB Bandwidth - Ch 11 @1Pk View

mif1] 16.90 dBm

2.40472750 GHz

[25.000 dém ndB 6.00 dB

Bw 1.595000000 MHz

20 dBm ™1 Q factor 1507.7

15 dBm /\/"” S e ’M\.“ -
T} o R
X

10 dBm

- 7 E
] \

Nz s Ve
\J 1 S

=15 dBm \“

CF 2.405 GHz 1000 pts Span 5.0 MHz
(Marker
| Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1] 2.4047275 GHz | 16.90 dBm | ndB down | 1.5095 MHz
T1 - 2.4041825 GHz | 10.70 dBm | nde | 6.00 dB |
T2 1 2.4057775 GHz 10.92 dBm Q) factor 1507.7
D e Toaz 2013
J1 | Measuring...  @RARNANED e e
Jate: 1

7.2.2. Middle Channel, 18
Spectrum | [Egﬂ

Ref Level 25.00 dBm Offset 3.62 dé & RBW 100 kHz
jo ALt 33 dB SWT 1 ms & VBW 300 kHz Mode Sweep
172-13 CIMCON Sige 1 -6 dB Bandwidth - Ch 11 @1Pk View

mif1] 17.53 dBm
2.44023250 GHz
125.000 dBm| ndg 6.00 dB
Bw 1.580000000 MHz
T Q factor 1544.5
AT J\/'\.J‘"“
Fiia

T/ A F M

\J A\

e

-13 dBm \
k
CF 2.44 GHz 1000 pts Span 5.0 MHz
(Marker
| Type | Ref | Tre | Stimulus | Response |  Function | Function Result
M1 1] 2.4402325 GHz | 17.53 dBm | ndB down | 1.58 MHz
T1 | 1 2.4391975 GHz | 11.53 dém | ndg | 6.00 di |
T2 1 2.4407775 GHz 11.41 dém 2 factor 1544.5
"B e Tooz 2013
il | Measuring...  GRRRLACED e |
Jat 9.FEB.2013 1:17:25
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Test Number: 172-13R3

7. Measurement Data
7.2. Minimum 6 dB Bandwidth (15.247 (a) (2)) (continued)
7.2.3. High Channel, 25

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

Spectrum | l%‘l
Ref Level 25.00 dBm Offset 3.62 dB & RBW 100 kHz
j ALt 33 dB  SWT 1ms « VBW 300 kHz Mode Sweep
172-13 CIMCON Sige 1 -6 dB Bandwidth - Ch 25 @ 1Pk View
Mi[1] 17.66 dBm
o 2.47523250 GHz
em—125.000 dBm| ndB 6.00 dB
Bw 1.590000000 MHz
LiLF Q factor 1556.8
P M/’\,f‘“
T)/'a__r-f "‘kn‘i;-
7 \
ﬂ\x
\ /“""\‘ N
CF 2.475 GHz 1000 pts Span 5.0 MHz
(Marker
| Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 | 1] 2.4752325 GHz | 17.66 dBm | ndB down | 1.59 MHz
T1 - 2.4741975 GHz | 11.85 dBm | nde | 6.00 dB
T2 1 2.4757875 GHz 11.36 dBm Q factor 1556.8
a ——— W
L R | Measuring...  GEENNECHD W6 1:19:37 7]
t 1 FEE. 3 1:1 6
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7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.

The resolution bandwidth shall be set to as close to 1% of the selected
span as is possible without being below 1%. The video bandwidth shall
be set to 3 times the resolution bandwidth.

Procedure:  This test was performed utilizing the automated 99% bandwidth function
of the spectrum analyzer.

Conclusion:  Compliant, for informational purposes only.

Measured results

Channel 99% Power
Channel Frequency Bandwidth
(MHz) (MHz)
Low 2405 2.405
Middle 2440 2.380
High 2480 2.395
7.3.1. Low Channel, 11
Spectrum | lr.gxl
Ref Level 25.00 dBm Offset 3.62 dB & RBW 100 kHz
j ALL 33 dB SWT 1ms  VBW 300 kHz Mode Sweep
172-13 CIMCON Sige 1 99% Power Bandwidth - Ch 11 @ 1Pk View
30 dem mMi[1] -24.76 dBm
2.40750000 GHz
o5 dpm— 125 000 dBm Occ Bwe 2.405000000 MHz
20 dBm
15 dem s e L, N e i
il s J\\
10 dBm ’_,J/ =
S dBm L
Ty \k'
0 dBm )J,J'-"" - 1y
-5 dBm Y / - p
oy St | L\, /S i
-10 deth 1 S — -
/ N\ | \/ \
-15 dBm \. "-L‘
CF 2.405 GHz 1000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response |  Function | Function Result |
M1 3 2,4075 GHz | -24.76 dém | [
T1 | 1 2.4037775 GHz | 1.29 dBm | Occ Bw | 2.405 MHz
T2 1 2.4061825 GHz 0.62 dBm
i , R T T
L J1 | Measuring...  @RARNANED e S
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.3. 99% Bandwidth (RSS 210) (continued)
7.3.2. Middle Channel, 18

Spectrum | | BVI’l I

Ref Level 25.00 dBm Offset 3.62 dé & RBW 100 kHz
jo ALt 33 dB SWT 1ms & VBW 300 kHz Mode Sweep

172-13 CIMCON Sige 1 99% Power Bandwidth - Ch 18 @ 1Pk View

a0 dBm mi[1] -23.26 dBm
2.43750000 GHz
Occ Bw 2.380000000 MHz

Bm—125.000 dBm)

20 dBm
A s N

15 dem /V; \\\r‘\

10 dém 7 \

-5 dem =
-jn B'-r.—“.w H\*- / \1, mﬁ\
3 |/ \

- Br

i 5

L h 1

CF 2.44 GHz 1000 pts Span 5.0 MHz

(Marker

| Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1] 2,4375 GHz | -23.26 dém | [
T1 | 1 2.4387925 GHz | 1.26 dém | Occ Bw | 2.38 MHz |
T2 1 2.4411725 GHz 1.20 dBm

—— W
R Jf Measuring...  ERERRNEED e T |

7.3.3. High Channel, 25

Spectrum | | ué’ |

Ref Level 25.00 dBm Offset 3.62 dé & RBW 100 kHz
jo ALt 33 dB SWT 1ms & VBW 300 kHz Mode Sweep

172-13 CIMCON Sige 1 99% Power Bandwidth - Ch 25 @ 1Pk View

a0 dBm mi[1] -24.37 dBm
2.47250000 GHz
Occ Bw 2.395000000 MHz

Bm—125.000 dBm)

20 dBm
P e

15 dem /_J,; ‘\/\
10 dBm
N\

e dB:{w _—\,,-"\\L // \ : /H m_\r"'\\‘\-
\ / \

=15 dBm

CF 2.475 GHz 1000 pts Span 5.0 MHz

(Marker

| Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1] 2.4725 GHz | -24.37 dém | [
T1 - 2.4737925 GHz | 1.81 deém | Occ Bw | 2.395 MHz |
T2 1 2.4761875 GHz 1.00 dBm

W
J-: Jf Measuring...  EEURNENEN e 12703 7|
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power
Requirement: (15.247 (b) (3))
The maximum peak conducted output power of the intentional radiator
shall not exceed the following: For systems using digital modulation in
the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt.

Procedure:  This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 8.1.2 Option 2 (channel
integration method).

Using the Rohde & Schwarz FSV40 band power function the integrated
peak power was measured. The band power function span is
determined by using the 6 dB Emission Bandwidth (EBW) measured in
Section 7.2 of this report.

Test Notes: 1. All corrections have been factored into the measurement results.
2. Two sets of measurements were made to include the two antenna
configurations:

1. Fixed antenna version:
e The DUT power output on all tested channels was set
for -3 dBm.

2. UFL antenna version:
e The DUT power output was set as follows:
a. Channel 11: -5 dBm
b. Channel 18: -5 dBm
c. Channel 25: -7 dBm

Conclusion: The device under test meets the required maximum peak conducted
output power level of 1 Watt.

7.4.1. Measurement Results for the Fixed Antenna Version

Peak
DUT Channel
Frequency Power Output Conducted Outpu_t .
Channel Setting Output Power Limit Result
Power
(MHz) (dBm) (dBm) (dBm)

Low 2405 -3 22.04 30 Compliant
Middle 2440 -3 22.59 30 Compliant
High 2475 -3 22.75 30 Compliant
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Test Number: 172-13R3

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (continued)
7.4.1. Fixed Antenna Version
7.4.1.1. Low Channel, 11

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

Spectrum | |u§:”|
Ref Level 25.00 dBém Offset 3.62 dé & RBW 1 MHz
j ALt 33 de  SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500
172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 11 (Pwr Set -3 dBm) @ 1Pk View@2Av View
| m2[2] 18.07 dBm
— e 2.40500000 GHz
S-dbrm 25.000 dBm Mi[1] 19.34 dBm
M1 2.40500000 GHz
20 dBrm = -
_./.'7_1%\\_‘._\\
15 dém . / \ \\
10 dem /;//’J ‘\.\
S dBm / - \
s / ’ N
-5 dBrm - S
i :/ \\
y,
£ rd ™
10 de e / \\ =]
] i P | Y
CF 2.405 GHz 1000 pts Span 10.0 MHz
(Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result
I M1 | 1 2.405 GHz | 19.34 dém | Band Power | 22.04 dBm |
Mz 2 2.405 GHz 18.07 dBm Band Power 18.69 dBm
——
il | Measuring..  RRANNNNED e 12:00:33 7|
Jate: 1 FEB.Z2 3 2 33
7.4.1.2. Middle Channel, 18
Spectrum | |“§’
Ref Level 25.00 dBém Offset 3.62 dé & RBW 1 MHz
j ALt 33 de  SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500
172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 18 (Pwr Set -3 dBm) @ 1Pk View@2Av View
| mMi[1] 19.94 dBm
e 2.44000000 GHz
125.000 dBrmy M2[2] 18.71 dBm
ML 2.44000000 GHz
- —_——
' d NN
P ke N
/// \ \\
Vil NN
/ / \ \\’\"\
e, -
/,.r“ e
CF 2.44 GHz 1000 pts Span 10.0 MHz
(Marker
Type | Ref | Trc Stimulus Response | Function | Function Result B |
| M1 1 2.44 GHz | 19.94 dBm | Band Power | 22.59 dBm_|
Mz 2 2.44 GHz 18.71 dBm Band Power 19.28 dBm
——
J1 | Measuring...  @RARNANED e i
Date: 19.FEB.2013 12:04:17
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Test Number: 172-13R3

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)

7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)

7.4.1. Fixed Antenna Version

7.4.1.3. High Channel, 25

Spectrum | llIV[’xl
Ref Level 25.00 dBm Offset 3.62 dB & RBW 1 MHz
j ALL 33 dB SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500
172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 25 (Pwr Set -3 dBm) @ 1Pk View@2Av View
mMi[1] 20.06 dBm
_—— ) ’ 2.47500000 GHz
50D 25.000 dBmy mp m2[2] 17.56 dBm
L o 2.47500000 GHz
20 dem o=
/ 8 ¥ 1
dBm -
15 dBm ¥, / _\
10 dBm o / -
S dBm 7 7 > N
0 dBm // // \\ \\\\
-5 dBm —r — Y =
e A T B
-10 dBm—1—= < =
—}wm"/ﬂ / \m P, -
K s
pad ™~
CF 2.475 GHz 1000 pts Span 10.0 MHz
Marker
Type | rRef | Tre | Stimulus | Response | Function | Function Result |
M1 | 2.475 GHz | 20.06 dem | Band Power | 22.75 dém
Mz 2 2.475 GHz 17.56 dBm Band Power 17.90 dBm
L i Measuring...  @EURNNNND i nsszi
1 21
7.4.2. Measurement Results for the UFL Antenna Version
DL Sz Cor?gt?léted Output
Channel Frequency Power Output Output Power Limit Result
Setting
Power
(MHz) (dBm) (dBm) (dBm)
Low 2405 -5 19.88 30 Compliant
Middle 2440 -5 21.02 30 Compliant
High 2475 -7 20.33 30 Compliant
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (continued)
7.4.2. UFL Antenna Version
7.4.2.1. Low Channel, 11

Spectrum | | ué’

Ref Level 25.00 dBém Offset 3.62 dé & RBW 1 MHz
j ALt 33 de  SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500
172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 11 (Pwr Set -5 dBm) @ 1Pk View@2Av View

mMi[1] 17.19 dBm
i | 2.40500000 GHz
125.000 dBm M2[2] 15.93 dBm
2.40500000 GHz

! — e |

o M

: \\K‘\
Fid / i \\ \'x
[/ ANAN

-5 dBrm o
o
/
-10 dem e /
il / \\
-15 dBm 7 ~ k
] | M, e
CF 2.405 GHz 1000 pts Span 10.0 MHz
(Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result B |
I M1 | 1 2.405 GHz | 17.19 dém | Band Power | 192.88 dém |
Mz 2 2.405 GHz 15.93 dBm Band Power 16.54 dBm
3 e Tooz 2013
R Jf Measuring...  ERRRNENED 6 P

7.4.2.2. Middle Channel, 18
Spectrum | [Egﬂ

Ref Level 25.00 dBém Offset 3.62 dé & RBW 1 MHz

j ALt 33 de  SWT 1ms & VBW 3 MHz Mode Sweep

Count 500/500

172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 18 (Pwr Set -5 dBm) @ 1Pk View@2Av View

mMi[1] 18.36 dBm
o | 2.44000000 GHz
125.000 dBm M2[2] 17.10 dBm

2.44000000 GHz

/I T NIN
/] %%
/| AN
/Y NAN
g AN

™
e
CF 2.44 GHz 1000 pts Span 10.0 MHz
(Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result B |
| M1 | 1 2.44 GHz | 18.36 dBm | Band Power | 21.02 dBm |
Mz 2 2.44 GHz 17.10 dBm Band Power 17.70 dBm
3 e Toozz013
R Jf Measuring...  ERRRNENED 6 P
Date: 19.FEB.2013 12:31:52
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.4. Maximum Peak Conducted Output Power (15.247 (b) (1)) (continued)
7.4.2. UFL Antenna Version
7.4.2.3. High Channel, 25

Spectrum | luéli
Ref Level 25.00 dBm Offset 3.62 dB & RBW 1 MHz
j ALL 33de  SWT 1ms & VBW 3 MHz Mode Sweep

Count 500/500
172-13 CIMCON Sige 1 Max Pk Cond Output Pwr - Ch 25 (Pwr Set -7 dEm) @ 1Pk View@2Av View
mMi[1] 17.63 dBm

s o 2.47500000 GHz
S-dlrm 25.000 dBm mM2[2] 16.38 dBm
2.47500000 GHz
20 dem o P
P U EE——

'_J'J- \ -
-10 dem Y 4 -
J—— f \\ ——
-15 dBm -
pinntt? ‘_J_/ T S
el 2 H.‘\ Bt
CF 2.475 GHz 1000 pts Span 10.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 | 1 2.475 GHz | 17.63 dém | Band Power | 20,33 dém
Mz 2 2.475 GHz 16.38 dém Band Power 17.00 dBm
M T e O ET TR
L J1 | Measuring...  EERRNNEED e e

7.5. Operation with directional antenna gains greater than 6 dBi (15.247 (b)(4))

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

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

Conclusion: The tested fixed antenna has a gain of 1.5 dBi and the tested Digi A24-
HASM-525 2.4 GHz, half wave dipole antenna has a gain of 2.1 dBi. An
adjustment in the peak power output of the DUT related to antenna gain
was not necessary.
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)

Requirement: (15.209) The Emissions from an intentional radiator shall not exceed the
field strength levels specified in the following table:

Frequency Range Distance Limit
(MHz) (Meters) (dBuVv/m)*
0.009 to 0.490 3 128.5 t0 93.8
0.490 to 1.705 3 73.8 10 63.0

1.705 to 30 3 69.5

30 to 88 3 40.0

88 t0 216 3 435

216 to 960 3 46.0

>960 3 54.0

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

Procedure:  This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 10.0: Maximum
Unwanted Emissions Levels and FCC 47 CFR Part 15.209: Radiated
Emission Limits; General Requirements.

Test measurements were made in accordance with ANS| C63.4-2009,
Standard Methods of Measurement of Radio Noise Emissions from
Low-Voltage Electrical and Electronics Equipment in the Range of 9
kHz to 40 GHz.

Conclusion: The Emissions from the DUT did not exceed the field strength levels
specified in the above table.
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Test Number: 172-13R3

&

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)

7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

Measurement Results — Parallel Antenna

i Agilenf  10:55:08 Feb 20, 2013

R T

172-13 CIMCOM Sige 1 Fix Antenna - Parallel
Ref 122 dBuV #Atten 25 dB

Mkr1 31.467 kHz
104 dBuV

#Peak \-\
Log

5
dB! T

-

DI |

54.0
dBpV |

V1 52
S3 FC

A AA

Start 10 kHz

#Res BW 200 Hz #/BW 1 kHz Sweep 18.14 s (2121 pts)

Stop 150 kHz

Measurement Results — Perpendicular Antenna

5 Agilent  11:47:03 Feb 20, 2013 R T
172-13 CIMCON Sige 1 Fix Antenna - Perpen Mkr1 31.387 kHz
Ref 122 dBpV #Atten 25 dB 104.7 dBpV
#Peak X
Log
5
dB/ ) B

T

| M

I 2 -
T T
ik, |
V1 S2
53 FC
A AA
—
1

Start 10 kHz Stop 150 kHz
#Res BUWW 200 Hz #/BW 1 kHz Sweep 18.14 s (2121 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
Measurement Results — Parallel Antenna

5 Agilent  11:16:52 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 Fix Antenna - Parallel Mkr1 1.83 MHz
Ref 102 dBpV #Atten 5 dB 61.54 dBpV
#Peak o
Log T
10
dB/
M’M- ]
--.\\‘ N
i ?
sl
Md. . "
V1 52 M i
53 FC
A AR
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz #/BW 30 kHz Sweep 881.2 ms (2115 pts)

Measurement Results — Perpendicular Antenna

- Agilenf  11:19:33 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 Fix Antenna - Perpen Mkr1 1.83 MHz
Ref 102 dBuV #Atten 5 dB 59.54 dBpV
#Peak o
Log [ .
10
dB/
i, |
‘%M =
b || ]TI .
Wty
e
V1 52
S3 FC
A AA
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz #W/BW 30 kHz Sweep 881.3 ms (2115 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

Measurement Results — Horizontal Antenna
- Agilent  11:32:28 Feb 20, 2013 R T

172-13 CIMCON Sige 1 Fix Antenna - Hor Mkr1 948.30 MHz
Ref 55 dBpV #Atten 0 dB 40.52 dBu\V
#Peak 1
Log
5
dB/ I

V1 52
53 FC W
A AA

Start 30 MHz Stop 1 GHz
#Res BUW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)

Measurement Results — Vertical Antenna

= Agilent 11:40:57 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr1 946.73 MHz
Ref 55 dBpV #Atten 0 dB 41.26 dBu\V
#Peak 1
Log

5
dB/ I

V1 szw
S3 FC

A AA

Start 30 MHz Stop 1 GHz
#Res BUWW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.4. Spurious Radiated Emissions (1 GHz — 8 GHz) Test Results
Measurement Results — Horizontal Antenna

i Agilenf  14:06:31 Feb 20, 2013 R T
172-13 CIMCON Sige 1 Fix Antenna - Hor Mkr3 7.3875 GHz
Ref 65 dBpV #Atten 0 dB 50.26 dBuV
#Peak
Log
5 =
- — "'\"“\-WWW
o N s e il
[t =
Start 1 GHz Stop 8 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 17.5 ms (401 pts)
Marker Traoce Type X Axis Amplitude

1 ) Freq 1.1825 GHz 47 dBuV

2 ) Freq 1.4550 GHz 40.02 dBuV

3 1) Freq 7.3875 GHz 50.28 dBuV

Measurement Results — Vertical Antenna

- Agilenf  14:02:39 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr3 7.4575 GHz
Ref 65 dBuV #Atten 0 dB 50.39 dBpV
#Peak
Log
5 =
dB/ o @
T T N et
(11 s =
™
Start 1 GHz Stop 8 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 17.5 ms (401 pts)
M arker Trace Type M Axis Amplitude

1 1) Freg 1.1825 GHz 47.73 dBuV

-1 1) Freg 1.4550 GHz 49,88 dBuV

3 1) Freg 7.4575 GHz 50.29 dBuV
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.5. Spurious Radiated Emissions (8 GHz — 12 GHz) Test Results

Measurement Results — Horizontal Antenna

-Ziiif- Agilent 14:13:08 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Hor Mkr1 11.77 GHz
Ref 65 dBu\V #Atten 0 dB 49.39 dBp\V
#Peak
Log

5

dBf

Offst
6.4 1

dB
J " WMWWWWMW

V1 52
S3 FC
A AA

Start 8 GHz Stop 12 GHz

#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)

Measurement Results — Vertical Antenna

Agilent 14:16:56 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr1 11.92 GHz
Ref 65 dBuV #Atten 0 dB 49.98 dBuV
#Peak
Log

5

dB/

Offst
6.4

" I I e My W A

V1 52
53 FC
A AA

Start 8 GHz Stop 12 GHz

#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.6. Spurious Radiated Emissions (12 GHz — 16 GHz) Test Results

Measurement Results — Horizontal Antenna
-Ziiii- Agilent 16:17:13 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Hor Mkr1 14.23 GHz
Ref 65 dBuV #Atten 0 dB 52.68 dBpV
#Peak
Log

5

dB/

& e i gt tre M M AR Adrve
dB i K (S
WW

V1 52
S$3 FC
A AA

Start 12 GHz Stop 16 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (401 pts)

Measurement Results — Vertical Antenna
i Agilent  15:07-41 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr1 14.18 GHz
Ref 65 dBpV #Atten 0 dB 53 dBpV
#Peak
Log

5

dB/ N
Offst
6.4 |

. ot
® Hp b R L PR AN gt g

V1 52
53 FC
A AA

Start 12 GHz Stop 16 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 20 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.7. Spurious Radiated Emissions (16 GHz — 18 GHz) Test Results
Measurement Results — Horizontal Antenna

e Agilenf  15:39:47 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Hor Mkr1 17.980 GHz

Ref 65 dBpV #Atten 0 dB 52.41 dBpV

#Peak

Log

5

dB/

Offst

-20 . mﬁ

dB '
MWW

WWWM
et Y
L) MWW

V1 52 bkl

S3 FC

A AA

Start 16 GHz Stop 18 GHz

#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)

Measurement Results — Vertical Antenna

Agilent 15:45:17 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr1 17.930 GHz
Ref 65 dBpV #Atten 0 dB 51.3 dBuV
#Peak
Log
5
dB/
(Offst T
20 ? A,

dB ﬂ. Wmﬂ“’”

"'TI\'A“U";\ “MMMV\‘J

Start 16 GHz Stop 18 GHz

#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.1. Measurement Results - Fixed Antenna Version (continued)
7.6.1.8. Spurious Radiated Emissions (18 GHz — 26 GHz) Test Results

Measurement Results — Horizontal Antenna

Agilent 16:41:54 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Hor Mkr1 24.42 GHz
Ref 65 dBpV #Atten 0 dB 52.14 dBuV
#Peak
Log

5

dB/
Offst

9.54 .
dB Mg pathitnter p e g
Aot g A i

V1 52

S3 FC

A AA

Start 18 GHz Stop 26 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 80 ms (401 pts)

Measurement Results — Vertical Antenna

i Agilent 16:50:41 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 Fix Antenna - Ver Mkr1 23.86 GHz
Ref 65 dBpV #Atten 0 dB 52.23 dBuV
#Peak
Log

5

dB/

Offst
9.54 j mﬁﬁ\“f’w‘m A#““WWJ\W

dB o S
Sty it A MWW

V1 52

53 FC

A AA

Start 18 GHz Stop 26 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 80 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.1. Spurious Radiated Emissions (10 kHz — 150 Hz) Test Results
Measurement Results — Parallel Antenna

- Agilenf  10:59-46 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Parallel Mkr1 31.467 kHz
Ref 122 dBpV #Atten 25 dB 104.6 dBpV
#Peak . '\
Log |
5
dB/ I M
T
|
I M
[ I
1
|
1'EN
V1 52
53 FC
A AA
| |||
T
Start 10 kHz Stop 150 kHz
#Res BUW 200 Hz #/BW 1 kHz Sweep 18.14 s (2121 pts)
Measurement Results — Perpendicular Antenna
- Agilenf  11:03:24 Feb 20, 2013 R T
172-13 CIMCONM Sige 1 UFL Antenna - Perpen Mkr1 31.387 kHz
Ref 122 dBpV #Atten 25 dB 103.6 dBpV
#Peak \
Log A
5
dB/ L .. . T
P
""--.._____“
I 1 "‘"--..._____h_““-
D1 | ?
54.0 !
dBuV (O
T r
1
i
V1 52
S3 FC
A AN
rl
T
Start 10 kHz Stop 150 kHz
#Res BUW 200 Hz #/BW 1 kHz Sweep 18.14 s (2121 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
Measurement Results — Parallel Antenna

e Agilenf  11:36:22 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 UFL Antenna - Parallel Mkr1 1.91 MHz
Ref 102 dBuV #Atten 5 dB 58.94 dBpV
#Peak |
Log [
10
dB/

fy |

"Ml e

\JI 1
TN
Wl
%w{*‘f'
' "“M‘_ oo,

V1 S2 b
S3 FC
A AA
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz #/BW 30 kHz Sweep 881.3 ms (1515 pts)

Measurement Results — Perpendicular Antenna

e Agilenf  11:07-28 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Perpen Mkr1 1.91 MHz
Ref 102 dBuV #Atten 5 dB 58.5 dBuV
#Peak o
Log T
10
dB/
“‘--._‘___‘H‘
\-\‘ 1
" i
F?i | b
V1 52 *WM
S3 FC
A AA
Start 150 kHz Stop 30 MHz
#Res BW 9 kHz #/BW 30 kHz Sweep 881.3 ms (2115 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

Measurement Results — Horizontal Antenna

- Agilenf  11:56:36 Feb 20, 2013 R T

17213 CIMCON Sige 1 UFL Antenna - Hor Mkr1 937.36 MHz
Ref 55 dBuV #Atten 0 dB 40.83 dBuV
#Peak M
Log
5
dB/ .

V1 52
53 FC
A AA

Start 30 MHz Stop 1 GHz
#Res BUW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)

Measurement Results — Vertical Antenna

- Agilenf  11:50:00 Feb 20, 2013 R T
172-13 CIMCON Sige 1 UFL Antenna - Ver Mkr1 959.38 MHz
Ref 55 dBpV #Atten 0 dB 40.74 dBuV
#Peak M
Log
5
dB/ I

V1 szw W
S3 FC

A AA
Start 30 MHz Stop 1 GHz
#Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (2115 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.4. Spurious Radiated Emissions (1 GHz — 8 GHz) Test Results
Measurement Results — Horizontal Antenna

i Agilent  13:52:47 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Hor Mkr2 7.8950 GHz
Ref 65 dBu\V #Atten 0 dB 50.48 dBpV
#Peak
Log
5
dB/ %wﬁ*
o N ST qubuvmﬂﬁwv4«%
I s MWWWWM
LA W
DI
54.0
dBuVv
Start 1 GHz Stop 8 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 17.5 ms (401 pts)
Marker Trace Type K Acxis Amplitude
1 1 Freq 1.1925 GHz 45.89 dBUV
z 1 Freq 7.8950 GHz 50.48 dBUV

Measurement Results — Vertical Antenna

i Agilenf  13:55:39 Feb 20, 2013 R T
172-13 CIMCONM Sige 1 UFL Antenna - Ver Mkr2 7.4400 GHz
Ref 65 dBpV #Atten 0 dB 50.68 dBuV
#Peak
Log
5
dB/ S Rt
| . wwﬂw‘#w
e B e i
WWW
D1
4.0
dBuv
Start 1 GHz Stop 8 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 17.5 ms (401 pts)
Marker Traoce Type X Axis Amplitude
1 ) Freq 1.1825 GHz 47.96 dBUV
2 ) Freq 7.4400 GHz 50.68 dBuV
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.5. Spurious Radiated Emissions (8 GHz — 12 GHz) Test Results

Measurement Results — Horizontal Antenna

-Ziiii- Agilent 14:27:61 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 UFL Antenna - Hor Mkr1 11.76 GHz
Ref 65 dBpV #Atten 0 dB 49.93 dBp\V
#Peak
Log

5

dBf

Offst
6.4

a8 AN e

V1 52
53 FC
A AA

Start 8 GHz Stop 12 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 10 ms (401 pts)

Measurement Results — Vertical Antenna

- Agilenf  14:23:36 Feb 20, 2013 R T

172-13 CIMCONM Sige 1 UFL Antenna - Ver Mkr1 11.99 GHz
Ref 65 dBuV #Atten 0 dB 50.06 dBuV
#Peak
Log

5

dB/

Offst
6.4

8 MWWMWWWW
oy i ol e

V1 52
53 FC
A AA

Start 8 GHz Stop 12 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.6. Spurious Radiated Emissions (12 GHz — 16 GHz) Test Results

Measurement Results — Horizontal Antenna

-Ziiii- Agilent 14:31:40 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Hor Mkr1 14.13 GHz
Ref 65 dBpV #Atten 0 dB 52 dBpV
#Peak
Log
5
dBf

Offst
@ s YL VY Lt et g o A
ot o "
b A il

Start 12 GHz Stop 16 GHz
#Res BUW 1 MHz #/BW 3 MHz Sweep 20 ms (401 pts)

I
Measurement Results — Vertical Antenna

= Agilent  15:02:58 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Ver Mkr1 14.31 GHz
Ref 65 dBpV #Atten 0 dB 51.69 dBuV
#Peak
Log
5
dB/
Offst
6.4 o sl

° SR Y Lt I WWWMMWM

Ty
G B LR STl

Start 12 GHz Stop 16 GHz
#Res BUW 1 MHz #/BW 3 MHz Sweep 20 ms (401 pts)

Page 33 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance &
orldwide [EcoReDiTED)

Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.7. Spurious Radiated Emissions (16 GHz — 18 GHz) Test Results

Measurement Results — Horizontal Antenna
-Ziiii- Agilent 16:50:02 Feb 20, 2013 R T

172-13 CIMCON Sige 1 UFL Antenna - Hor Mkr1 17.970 GHz
Ref 65 dBpV #Atten 0 dB 52.26 dBpV
#Peak
Log

5

dB/ .

Offst
20 — ,ﬁ
dB

MW

O T

v1 s2| wdd

53 FC
A AA

Start 16 GHz Stop 18 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)

Measurement Results — Vertical Antenna

i Agilent 16:11:43 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 UFL Antenna - Ver Mkr1 17.940 GHz
Ref 65 dBuV #Atten 0 dB 50.58 dBpV
#Peak
Log

5

dB/
Offst

-20
dB

{3 H

ot
. ettt

i L
P

V1 s2| 1

53 FC
A AA

Start 16 GHz Stop 18 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 10 ms (401 pts)
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.6. Transmitter Spurious Radiated Emissions (150 kHz to 26 GHz)
7.6.2. Measurement Results - UFL Antenna Version (continued)
7.6.2.8. Spurious Radiated Emissions (18 GHz — 26 GHz) Test Results

Measurement Results — Horizontal Antenna

-iiiif- Agilent 16:32:07 Feb 20, 2013 R T
172-13 CIMCOM Sige 1 UFL Antenna - Hor Mkr1 25.70 GHz
Ref 65 dBuV #Atten 0 dB 52.85 dBpV
#Peak
Log
5
dBf

Offst :
9.54 N TS SN A O Y fﬁ"\\
dB T e "

ha " LY
PR e

Start 18 GHz Stop 26 GHz

#Res BW 1 MHz #/BW 3 MHz Sweep 80 ms (401 pts)

Measurement Results — Vertical Antenna
- Agilent  16:27-43 Feb 20, 2013 R T

172-13 CIMCOM Sige 1 UFL Antenna - Ver Mkr1 24.36 GHz
Ref 65 dBuV #Atten 0 dB 52.75 dBuV
#Peak
Log

5

dB/ )
Offst

954 Wwww" W ',ﬁ\% LN wn.f‘*‘m

Start 18 GHz Stop 26 GHz
#Res BW 1 MHz #BW 3 MHz Sweep 80 ms (401 pts)
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CERTIFICATE NUMBER: 1673.01

Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.7. Unwanted Emissions into Non-Restricted Bands
7.7.1. 30 MHz to Lower Band Edge (Antenna Port Conducted)

(" | [-==3 I
Spectrum ] 7

Ref Level -2.42 dém Offset 3.61 dé & RBW 100 kHz

o ALL 20 dB SWT 237 ms & VBW 300 kHz Mode Sweep

172-13 CIMCON Unwanted Emissions Into Mon-Restricted Bands (Pwr Set -3) @ 1Pk View
10 dBm : 100 MHz mMi[1]

53.83 dBm
746.099 MHz
: : m2[1] 58.48 dBm
0 dBm = = 2.091454 GHz

=10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-80 dBm

Start 30.0 MHz

10000 pts Stop 2.4 GHz
L Dil T Measarng..  @ANNRNNND W ’h,.,m".

7.7.1. Upper Band Edge to 10" Harmonic (Antenna Port Conducted)

=
(===
Spectrum ] 7
Ref Level -2.42 dém Offset 3.61 dé & RBW 100 kHz
s ALL 20 dB SWT 2.3 s @ VBW 300 kHz Mode Sweep
172-13 CIMCON Unwanted Emissions Into Mon-Restricted Bands (Pwr Set -3) @1Pk View
10 dBm L m2[1] 45.87 dBm
: i 4.94826 GHz
: R ETES | 35.45 dBm
0 dBm - 2.48406 GHz
——_2 420 dBm— - - - - : :
-10 dBém
-20 dBm

-80 dBm

Start 2.4835 GHz

10000 pts Stop 25.0 GHz
L bi | Measuring... ™) ?‘m,.,,,,,,'!
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Test Number: 172-13R3

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)
7.8. Harmonic Emissions in the Restricted Bands of Operation
7.8.1. Measurement Results - Fixed Antenna Version

Freq. Meég?éﬁztil eld Cllj;ctl):e AA(\j/J(;Jrsatgt;J g . II;LT/I/tm) (dl\lgir\?/ir?])z Antenna
(MHz) (dBuv/m) CF Stlr::aildth P0|1|¢';l\l'/lty Result
Peak | Average (dBuV/m)'| peak | Average | Peak |Average
4810 58.36 50.42 -18.82 39.54 74.00 54.00 -15.64 | -14.46 H Compliant
4880 60.07 52.67 -18.59 41.48 74.00 54.00 -13.93 | -12.52 \% Compliant
4950 62.59 55.00 -19.00 43.59 74.00 54.00 -11.41 -10.41 \% Compliant
7320 64.68 56.98 -18.59 46.09 74.00 54.00 -9.32 -7.91 H Compliant
7425 71.61 64.79 -19.00 52.61 74.00 54.00 -2.39 -1.39 H Compliant
12025 | 58.56 46.62 -18.82 39.74 74.00 54.00 -15.44 | -14.26 H Compliant
12200 | 59.04 47.00 -18.59 40.45 74.00 54.00 -14.96 | -13.55 \% Compliant
12375 | 59.85 48.34 -19.00 40.85 74.00 54.00 -14.15 | -13.15 \% Compliant
19240 | 55.34 43.32 -18.82 36.52 74.00 54.00 -18.66 | -17.48 V Compliant
19520 | 56.95 44 11 -18.59 38.36 74.00 54.00 -17.05 | -15.64 \% Compliant
19800 | 57.02 43.01 -19.00 38.02 74.00 54.00 -16.98 | -15.98 \% Compliant
22275 | 58.49 45.68 -19.00 39.49 74.00 54.00 -15.51 -14.51 H Compliant
! Duty cycle correction factors applied to peak field strength measurements.
Average margin was factored from the adjusted average field strength.
7.8.2. Measurement Results - UFL Antenna Version
e Measstgéﬁg tF;IE"d (I;Dyuctl)é i(y;rﬁatgg (dI;Ln\qli/tm) (d'\éir\?/ir?])z Antenna
(MHz) (dBuv/m) CF St'r:;ldth Po|_||a/LrV|ty Result
Peak | Average (dBuV/m)"| peak | Average | Peak |Average

4810 55.86 47.51 -18.82 37.04 74.00 54.00 -18.14 | -16.96 H Compliant
4880 58.92 51.64 -18.59 40.33 74.00 54.00 -15.08 | -13.67 H Compliant
4950 58.11 50.32 -19.00 39.11 74.00 54.00 -15.89 | -14.89 H Compliant
7320 63.53 55.94 -18.59 44.94 74.00 54.00 -10.47 -9.06 \% Compliant
7425 70.08 62.79 -19.00 51.08 74.00 54.00 -3.92 -2.92 H Compliant
12025 | 61.01 51.53 -18.82 42.19 74.00 54.00 -12.99 | -11.81 \% Compliant
12200 | 62.67 54.18 -18.59 44.08 74.00 54.00 -11.33 -9.92 \% Compliant
12375 | 62.58 53.11 -19.00 43.58 74.00 54.00 -11.42 | -10.42 \% Compliant
19240 | 57.22 43.12 -18.82 38.40 74.00 54.00 -16.78 | -15.60 \% Compliant
19520 | 56.64 43.15 -18.59 38.05 74.00 54.00 -17.36 | -15.95 H Compliant
19800 | 57.04 43.45 -19.00 38.04 74.00 54.00 -16.96 | -15.96 \% Compliant
22275 | 60.03 46.05 -19.00 41.03 74.00 54.00 -13.97 | -12.97 \% Compliant

! Duty cycle correction factors applied to peak field strength measurements.
Average margin was factored from the adjusted average field strength.
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Test Number: 172-13R3

® A

|ACCREDITED|

CEl

Issue Date: 02/28/2013

7. Measurement Data (continued)

7.9. Band Edge Measurements (15.247 d))

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

Procedure: For the lower band edge, this test was performed in accordance with the
procedure detailed in FCC OET publication number 558074, Section
10.2.5 Band-Edge Measurements and KDB 913591, band edge
measurements of a Part 15 intentional radiator.

7.9.1. Measurement Results - Fixed Antenna Version

7.9.1.1. Measurement Results — Lower Band Edge
Field
Lowest Reference Level Band
Channel Edge Strength Required Actual Result
(dBuV/m) Frequency| (yguv/m) |Attenuation|Attenuation
(MHz) Freg. Peak (MHz) Peak
2405 2404.739 | 111.22 2400 69.29 >20 dB 41.93 | Compliant
i Spectrum ] !n%:‘ ]
Ref Level 115.00 dBpY W RBW 100 kHz
joe ALL 20 dB  SWT 1 ms & VBW 300 kHz Mode Sweep
Count S00/500 TOF
172-13 CIMCON Sige 1 Fix Ch 11 Lower Band Edge (Set -3 @1Pk View@2aAv Viaw
| Mi[1] 111.22 dBpv
130 dBpv: 2.40473900 GHz
m2[2] 103.30 dBpY
120 dBy 2.40455900 CHz
1 dBy LAl
110 dBpv: = ”
100 dBpv Pl s
o’ 3 —'—/
i -
90 dBpv = -
P, L i B W
80 dByV 1 —t - \LS
- - 02 74,00 dBv- e T e AL t‘u_ ._f.‘f‘ Sy
DB =74, 7 = 7 N ol i
,?3_5’_3% L~ ok \‘\“ VP ey \rf/ ™ \/
50, 5 | sl 39 “ N
S0 dBu\.\\J : .I\ |
Start 2.399 GHz 1000 pts Stop 2.405 GHz
Marker
Type | Ref | Tre | Stimulus | Response |  Function Function Result |
M1 | 1 2.404739 GHz 111.22 dBpV
M2 | 2 2.404559 GHz 103.30 dBpY
[nc] M1 1 -4.739 MHz -41.93 dB
o4 M2 2 -4, 559 MHz -42.49 dB
il Measuring...  @EONANNLD e S
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.1. Fixed Antenna Version
7.9.1.2. Measurement Results — Lower Restricted Band 2310 to 2390 MHz

Field Strength Limit Margin
A (dBuv/m) (dBuv/m) (dBuV/m) Result
(MHz)
Peak Average Peak Average Peak Average
2389.48 57.02 47.62 74 54 -16.98 -6.38 Compliant
Spectrum | l%‘
Ref Level 80.00 dBpv & RBW 1 MHz
j ALL 12dé  SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500 TDF
172-13 CIMCON Sige 1 Fix Ch 11 Lower Restricted Band (Set -3) @ 1Pk View @2Av View
m2[2] 47.62 dBpv
2.3899600 GHz
a0 dBpw mM1[1] 57.02 dBpV
2.3894800 GHz
S0ty 80.000 dBpv
——02 74.000 dBpwv
70 dBuv
60 dBpV "';u
————{D1 54,000 depv —
S0 dBuv wrvr ) e v I (YT W Gl
B P e T e
40 dapy ——
30 depv
20 dBpv
10 dBuv
Start 2.31 GHz 1000 pts Stop 2.39 GHz
_i\"lnrker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1 2.38948 GHz | 57.02 dBpV |
M2 2 2.38996 GHz 47.62 dapy
' T EET
( )i J7 Heasuring... " GHENNNNND W sz
t .FEB
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.1. Fixed Antenna Version
7.9.1.3. Upper Band Edge and Worst Case Out of Band
Marker Delta Calculator

Highest Band Edge &
Channel Worst Case Out of Band
Frequenc
o i Freq. Peak Marker
(MHz) (MHz) Delta
2475.000 2483.500 -63.44
2483.860 -51.88

Upper Band Edge and Worst Case Out of Band

Highest Fundamental Field Band Edge & Limit
Channel Strength Worst Case Out of Band"
Result
Frequency (dBpv/m) Freq. |Amplitude (dBuv/m)|  (dBuvim)
(MHz) Peak Average (MHz2) Peak Average | Peak |Average
2483. 1 94 74 4 l
2475000 | 11659 | 11438 |2483900| 5315 | 509 5 Compliant
2483.860 | 64.71 43.50 74 54 Compliant

'In addition to the peak marker delta offset, the duty cycle correction factor was applied to the
worst case out of band field strength.

Marker Delta Measurement

Spectrum | l':%l
Ref Level 115.00 dBpv & RBW 100 kHz
j ALL 20dB SWT 1ms & VBW 300 kHz Mode Sweep
Count S00/500 TOF
172-13 CIMCON Sige 1 Fix Ch 25 Upper Band Edge (Set -3) @1Pk View@2Av View
130 dBpv- M1[1] 112.61 dBpV
2.47548500 GHz
120 dBuV TR mz2[2] 105.01 dBpV
- 115.000 dBuwv 2.47540500 GHz
14 =
100 dBpv \_‘1"\\_\
90 dBpv ~
P =
20 dBpV 4 L\\ :
——— 12 74,000 dBuV =
70 dBv ! LV A Nt - —
| NN AL e | s | e
60 dBv i - o e
——————1r1 54,000 dBuV \ / ‘\ £ \/ \ f v e ™y
50 dBpv \\. N ‘\ \T‘\If N
b
40 dBpv 4
CF 2.4795 GHz 1000 pts Span 10.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 2.475485 GHz 112.61 dBpv |
M2 2 2,475405 GHz | 105.01 dBpv |
D3 M1| 1 8.015 MHz | -63.44 dB |
D4, mz| 2 8.095 MHz | -64.74 dB |
D5 M1| 1 8.3975 MHz | -51.88 dB |
D& M2 2 8.514 MHz -53.00 dB
—
L bl Measuring...  EUENNNNED e i
t 25 .F
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.1. Fixed Antenna Version
7.9.1.3. Upper Band Edge and Worst Case Out of Band (continued)
Channel 25 Field Strength

Spectrum | l BVI’! I

Ref Level 118.00 dBpv & RBW 1 MHz
j ALt 21de  SWT 1ms & VBW 3 MHz Mode Sweep
Count 500/500 TDF
172-13 CIMCON Sige 1 Fix Ch 25 Field Strength (Set -3) @ 1Pk View@2Av View
mM1i[1] 116.59 dBpV
130 dBpY 2.4745100 GHz
mM2[2] 114.38 dBpV

2.4749900 GHz

120 dBUV—, 1 5 000 depy

110 dBuv //////‘?q'\\
100 dBpv: .
71/ :
e
a0 dapv - - \
,__// \\H_\\
80 dBuv T \\
it _...__“_“_’
) it ] [~ o
70 d\BJ,; =
oA _,_,u—"‘/-d b S
o B Y

| 60 dB =]
50 dBpv

CF 2.475 GHz 1000 pts Span 20.0 MHz
(Marker

Type | Ref | Trc | Stimulus | Response | Function | Function Result |

M1 | 1 2.47451 GHz | 116.59 dBpv |
M2 2 2.47499 GHz 114.38 depv
—
i ' 022013 |

L JL ] Measuring... " EHENNNNED WS - |
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (15.247 d))
7.9.2. Measurement Results - UFL Antenna Version
7.9.2.1. Measurement Results — Lower Band Edge

Field
Lowest Reference Level Band Edge Strength

Channel Frequency Required Actual
(dBpV/m) (dBpv/m) |Attenuation | Attenuation

(MHz) Freg. Peak (MHz) Peak
2405 2404.727 110.48 2400 68.15 220 dB 42.33 Compliant

Spectrum | né?

Ref Level 115.00 depv & RBW 100 kHz
j& Att 20 dB & SWT 20 ms & YBW 300 kHz Mode Sweep
Count 132/500 TOF

172-13 CIMCON Sige 1 UFL Lower Band Edge (Set -5) @ 1Pk View @24y View
D2[1] -42.33 dB
130:0BV -4.72700 MHz

M1[1] 110.48 dBpV

120 dBpv g i i o
115,000 deyv 2.4047270§)GHz
X

100 dBpv

a0 depv v i /
80 depy —=ps, w‘( bl
o |l "’N\M\\\/’( N ad Vi
2 8 LS SaN /2t BN
- Vi ¥

Start 2.399 GHz 1000 pts Stop 2.405 GHz

Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1| | 2.404727 GHz 110.48 dBpv
p2| M1 -4.727 MHz -42.33 dB
M3| _ 2.4D4553 GHz 102.07 dBpv
D4 M1| -4.727 MHz -50.87 dB

=
i | measuring...  WRANRNAED e e A

Result

110 depv

B =
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.2. UFL Antenna Version (continued)
7.9.1.2. Measurement Results — Lower Restricted Band 2310 to 2390 MHz

F Field Strength Limit Margin
(,\;ﬁg-) (dBuv/m) (dBuv/m) (dBuv/m) Result
Peak Average Peak Average Peak Average
2389.240 54.38 45.23 74 54 -19.62 -8.77 Compliant
Spectrum | lnéxl
Ref Level 80.00 dBpv & RBW 1 MHz
j ALL 15 dé SWT 1ms & VBW 3 MHz Mode Sweep
Count S00/500 TOF
172-13 CIMCON Sige 1 UFL Ch 11 Lower Restricted Band (Set -5) @ 1Pk View@2Av Yiew
M1[1] 54.38 dBpV
2.3892400 GHz
a0 dBpw mM2[2] 45.23 dBpV
2.3899600 GHz
B0y 80.000 dByv
02 74.000 dBpv
70 depv
60 dBuv
e D1 54.000 dBpv . ,,»v**"r
i t
ST SR S N YRR ISR PRSRRTTYIS RPN RS TIN DS f}_,_l
40 dBpy
30 dBpv
20 dBpv
10 dBpv
Start 2.31 GHz 1000 pts Stop 2.39 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 | 2.38924 GHz | 54,38 dBpV |
M2 2 2.38996 GHz 45,23 dBpv
M B e ECATEITER
L J1 Measuring...  LERRNNNHED G i |
t FEB. 1
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Test Number: 172-13R3

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.2. UFL Antenna Version (continued)
7.9.2.3. Upper Band Edge and Worst Case Out of Band
Marker Delta Calculator

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

Highest Band Edge &
Channel Worst Case Out of Band
Frequenc
quency Freq. Peak Marker
(MHz) (MHz) Delta
2475.000 2483.500 -63.28
2483.893 -51.53
Upper Band Edge and Worst Case Out of Band
Highest Fundamental Field Band Edge & Limit
Channel Strength Worst Case Out of Band®
Result
Frequency (dBpv/m) Freq. |Amplitude (dBuv/m)|  (dBuvim)
(MHz) Peak Average (MHz2) Peak Average | Peak |Average
2483. A 94 74 4 l
2475000 | 11544 | 11339 | 2283:500] 5315 | S0.9 5 Compliant
2483.893 | 63.91 42.86 74 54 Compliant

'In addition to the peak marker delta offset, the duty cycle correction factor was applied to the
worst case out of band field strength.

Marker Delta Measurement

Spectrum |

Ref Level 112.00 dBpv
j ALL 15 dB
Count S00/500 TOF
172-13 CIMCON Sige 1 UFL Ch 25 Upper Band Edge (Set -7) @1Pk View@2Av View

(=]

& RBW 100 kHz

SWT 1 ms & VBW 300 kHz Mode Sweep

m2[2] 103.65 dBpvV
2.47541500 GHz
mMi[1] 111.99 dBpV
112.000 dBuv: 2.47522500 GHz
7=
7
\\\ / i3 o
02 74.000 -:H|.-'-."\.\ 7 .‘\ e =
\ Nl e
! \\\//—W\‘u "\ F - e | s ..v&
D1 54.000 dBuV : / \' jrm\ Hﬂ“’\\\-Kl £ \ i.fﬁ?.-h A
2\
7
|
Start 2.4745 GHz 1000 pts Stop 2.4845 GHz
Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 2.475225 GHz 111.99 dBpv |
M2 2 2,475415 GHz | 103.65 dBpv |
D3| m1| 1 8.275 MHz | -63.28 dB |
D4 mM2| 2| 8.085 MHz | -63.04 dB |
D5, M1 1 8.6675 MHz | -51.53 dB |
D& M2 2 8.492 MHz -51.93 dB
- — —
L J1 Measuring...  EENRNENED IR 17 e
-FE 1%
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.9. Band Edge Measurements (continued)
7.9.2. UFL Antenna Version (continued)
7.9.2.3. Upper Band Edge and Worst Case Out of Band
Channel 25 Field Strength

Spectrum | l "‘é‘ |

Ref Level 117.00 dBpv & RBW 1 MHz
j ALL 20 dE & SWT 1ms & VBW 3 MHz Mode Sweep
Count S00/500 TDF
172-13 CIMCON Sige 1 UFL Ch 25 Field Strength (Set -7) @ 1Pk View @2Av View
125 dBpv: mMi[1] 115.44 dBpvV
2.4754900 GHz
m2[2] 113.39 dBpV
21
120-dou P 2.4750100 GHz

117.000 dBLv e

115 dBpv ‘;"
110 dBy lrv'l/ /X\\ \
105 dBpv: ,‘j \\\
100 dBpv: ‘/ / \\
a5 dBpv //f/ \

90 dBuv

\

,
/ \
85 dipv
Wi L1
80 dBuV Va s ~ S
CF 2.475 GHz 1000 pts Span 20.0 MHz
_i\"lnrkar
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 | 1 2.47549 GHz | 115.44 dBpv | |
M2 2 2.47501 GHz 113.39 dBpv
L J1 | Measuring...  @EURNANLD e e P
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.10. Maximum Power Spectral Density (15.247(e))

Requirement: For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous
transmission.

Procedure: FCC OET publication number 558074, Section 9.0: Maximum Power
Spectral Density Level in the Fundamental Emission, Option 9.1 Opt. 1.

Conclusion: The DUT meets the required power spectral density limit at the tested
frequencies.

7.10.1. Measurement Results for the Fixed Antenna Version

DUT
Power
Cliemne] | Eagusl | iR Spectral | Limit | Margin
Channel | Frequency | Output |Frequency| po Result
Power
(MHz) Setting (MHz) (dBm) (dBm) (dB)
Low 2405 -3 2404.5500 5.43 8 -2.57 | Compliant
Middle 2440 -3 2439.5428 5.53 8 -2.47 | Compliant
High 2480 -3 2475.5400 5.95 8 -2.05 | Compliant

7.10.1.1. Low Channel, 11
Spectrum | F‘v?l\l

Ref Level 25.00 dBm Offset 3.62 dB & RBW 3 kHz
j ALL 33 dB SWT 26.7 ms & VBW 10 kHz Mode Sweep
Count S00/500
172-13 CIMCON Sige 1 Power Spectral Density - Ch 11 {(Pwr Set -3 dém) @ 1Pk View
mMi[1] 5.43 dBm
2.40455000 GHz

-25-dBm—25.000 dBmi-

20 dBm

15 dBm

10 dBm

S dBm

0 dBm u»l‘ﬂ"-“r"lL1 l{ / ngqqpf;%{rq.,quﬂhf\l& ﬁI"J\L‘%H\M‘r W”'Jd""lfn]" M“'\‘ o
; ] ]
ftu m,fh X J \ / M”“l_.mqwl*‘\

f"h Fr | J \l ] )
el | Y

15 de |

|
CF 2.405 GHz 1000 pts Span 2.4 MHz

Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 2.40455 GHz 5.43 dBm
—
—
] Measuring... EUANLLNED i
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Test Number: 172-13R3
7. Measurement Data (continued)

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7.10. Power Spectral Density (15.247(e)) (continued)
7.10.1. Fixed Antenna Version
7.10.1.2. Middle Channel, 18

Spectrum |

(=]

Ref Level 25.00 dBm
j ALL 33 dB
Count 500/500

Offset 3.62 d& & RBW
SWT

3 kHz

26,7 ms & VBW 10 kHz Mode Sweep

172-13 CIMCON Sige 1 Power Spectral Density - Ch 18 (Pwr Set -3 dém) @ 1Pk View

mMi[1] 5.53 dBm
2.43954280 GHz
S5-dbrrr 25.000 dBm
20 dBm
15 dBm
10 dBm
11
S dBm ;‘L t
AN AT i | | T
B ekl 1 i i1
i TPl \[ [ %
5 a1 ity YN .
o I '. Gl ¥ i
& L M
dim
4 \J i
=15 GBJ l ur \{d
CF 2.44 GHz 1000 pts Span 2.4 MHz
(Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
| M1 1 2.4305428 GHz 5.53 dem
———
Dy T Feosurino.. GANMNNAED e Coan
Date: 19.FEB.2013 12:15:2
7.10.1.3. High Channel, 25
Spectrum | |BVI’!|
Ref Level 25.00 dém Offset 3.62 dé & RBW 3 kHz

j ALL
Count 500/500

33 dB SWT 26.7 ms & VBW 10 kHz Mode Sweep

172-13 CIMCON Sige 1 Power Spectral Density - Ch 25 {(Pwr Set -3 dém) @ 1Pk View

M1i[1]

25-dbrm

25.000 dBm

5.95 dBm
2.47554600 GHz

20 dBém

15 dBm

10 dBm

e i

Pty
s, I

M

e

|

L

Al

I -15 dBm

CF 2.475 GHz 1000 pts Span 2.4 MHz
(Marker

Type | Ref | Tre | Stimulus | Response | Function | Function Result |
| M1 1 2.475546 GHz 5.95 dem

J1

J.’ Measuring...

W
12:21:55 ﬁ
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.10. Maximum Power Spectral Density (15.247(e))

7.10.2. Measurement Results for the UFL Antenna Version

DUT

Channel Ch | | Measured FOET
EUIIE Spectral | Limit | Margin
Channel | Frequency | Output |Frequency| oo Result
Power y
(MHz) Setting (MHz) (dBm) (dBm) (dB)
Low 2405 -5 2405.5332 2.86 8 -5.14 Compliant
Middle 2440 -5 2439.8620 3.63 8 -4.37 Compliant
High 2480 -7 2475.4040 3.43 8 -4.57 Compliant

7.10.2.1. Low Channel, 11
Foeeern ) &

Ref Level 25.00 dBm Offset 3.62 dB & RBW 3 kHz

j ALL 33 dB SWT 26.7 ms & VBW 10 kHz Mode Sweep

Count 500/500

172-13 CIMCON Sige 1 Power Spectral Density - Ch 11 {(Pwr Set -5 dBm) @ 1Pk View

mMi[1] 2.86 dBm
2.40453320 GHz
25-dbrr 25.000 dBm
20 dBm
15 dBm
10 dBm
S dBm £t
o dBm : b Lt Pl shb .r!nl{l -’ﬁvl
] W w\“ Hrwww\,ar“w '|| ]‘ Vo
A
-5 dBm ﬁ‘fr' iﬁw {Ir ! 1 - '“J%' ‘=\| ‘le”
‘* \ \ / ack
-1 - Jj[ W ! | n‘“’ ﬂIL
\f J | | e
b
S5 dB 'y
\ i T
| CF 2.405 GHz 1000 pts Span 2.4 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 2.4045332 GHz 2.86 dBm
" - R T
L i 7 Measuring... WRERNEEN Wl FriF j
48
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Test Number: 172-13R3

|ACCREDITEDI

CERTI

IFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)
7.10. Maximum Power Spectral Density (15.247(¢e))
7.10.2. UFL Antenna Version
7.10.2.2. Middle Channel, 18

Spectrum |

(=]

Offset 3.62 d& & RBW 3 kHz
SWT 26.7 ms & VBW 10 kHz

Ref Level 25.00 dBm
jo AL 33 de
Count 443/500

Mode Sweep

172-13 CIMCON Sige 1 Power Spectral Density - Ch 18 {(Pwr Set -5 dBm) @ 1Pk View

mMi[1] 3.63 dBm
2.43986200 GHz
S5-dbrrr 25.000 dBm
20 dBm
15 dBm
10 dBm
S dBm e
0 db FLS ] .MJMI"R. RLaka TN T My | iy
Bm WI \ W \ Lo S - H I] uhﬂqm“\
-5 dBm W.l"w",_ “L rm,""l'
\ ; | |
ig 4
15 dBmr
| K
[CF 2.44 GHz 1000 pts Span 2.4 MHz
(Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
| M1 1 2.439862 GHz 3.63 dém

Measuring...

J1 -’
LS 4

|

.10.2.2. Middle Channel, 18

Spectrum |

(=]

Offset 3.62 d& & RBW 3 kHz
SWT 26.7 ms & VBW 10 kHz

Ref Level 25.00 dBm
j ALL 33 dB
Count 495/500

Mode Sweep

172-13 CIMCON Sige 1 Power Spectral Density - Ch 25 {(Pwr Set -7 dBm) @ 1Pk View

mMi[1] 3.43 dBm
2.47454040 GHz
S5-dbrrr 25.000 dBm
20 dBm
15 dBm
10 dBm
S dBm =
- an PRRUORN T £ WP PPN ., VIR PO LJ‘L\\ P
J}IHMM}' \ | o '?H‘ [I.I LTk ] } \Wﬂr\nh
-5 dBm " w, \ I ]l '1}'{“] w*’ﬂ'\
B f
1 . | ” [ 4
15 dBr
-f | { /
CF 2.475 GHz 1000 pts Span 2.4 MHz
(Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
| M1 1 2.4745404 GHz 3.43 dem

Measuring...

J1 -’
LS 4

12:23:47

A
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Test Number: 172-13R3

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)
7.11. Duty Cycle Calculations (ANSI C63.10-2009, Section 7.5)

Requirement: When the average value of the pulsed emissions from an EUT must be
determined, the average can be found by measuring the peak pulse
amplitude and determining the duty cycle correction factor of the pulse
modulation. The duty cycle correction factor & may be expressed in dB
as in the following equation:

o (dB) = 2OlogdB (6)
This correction factor can then be applied to the peak pulse amplitude

to find the average emission. This correction is applied for all emissions
including the fundamental and harmonics.

The DUT was operated at its maximum transmission rate under normal
operations to produce the following duty cycle.

Note:

7.11.1 Worst Case Duty Cycle for a Normally Operating Device

. Percentage Maximum
Total Time . 9 Duty Cycle
Channel of Time On . Allowed .
Channel | Frequenc I [gte) 100 er 100 ms ColitEEer) Duty Cycle Haplies
d Y| ms Period | P . Factor y ey Duty Cycle
(MHz) (ms) Period (dB) Correction
(Fraction) Factor (dB)
Low 2405 11.451 0.11451 -18.823 -20 -18.823
Middle 2440 11.762 0.11762 -18.590 -20 -18.590
High 2475 11.221 0.11221 -18.999 -20 -18.999
Low Channel, 11
Spectrum | lué-l
Ref Level 110.00 dBp\-" & RBW (CISPR) 1 MHz
joe ALt 15 dB & SWT 100 ms & VBW 3 MHz
TODF
172-13 CIMCON Sige 1 Duty Cycle Measurement - Ch 11 @ 1Pk View
D6[1] -0.70 dB
120 dBph 3.9540 ms
~1E-eBpy—1 110,000 dBpv
105 dBps - —
100 dBp's
a5 dBpv
a0 de .
a5 dai’] r
SOV TR S ,;lm”lﬁ,u.a\a..lw Q3 P TP A 3 ST R 21 20 1 O Y = e e s
CF 2.405 GHz 1000 pts 10.0 ms/
Marker
Type | Ref | Trc | Stimulus | Response |  Function | Function Result |
M1 | 1 5.966 ms | 78.74 depv |
Dz Mt_ 1 2.602 ms -0.61 dB
M3 | 1 14.274 ms 77.98 depv |
D4, M3 1 2.492 ms 0.31d8 |
M5 1 20.921 ms | 78.95 dBuvV |
D6| MS| 1 3.954 ms | -0.70 dB |
M7 | 1 36.196 ms | 79.10 dBpuv |
[n]=] M7 1 2.402 ms -0.29 da
L J: Measuring...  LERRNNNHED G Ty

Page 50 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance
orldwide

Test Number: 172-13R3

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 02/28/2013

7. Measurement Data (continued)

7.11. Duty Cycle Calculations (ANSI C63.10-2009, Section 7.5) (continue)

Middle Channel, 18

Spectrum | lné?l
Ref Level 112.00 depvy & RBW (CISPR) 1 MHz
o ALt 15 dB & SWT 100 ms & VBW 3 MHz
TDF
172-13 CIMCON Sige 1 Duty Cycle Measurement = Ch 18 @ 1Pk View
pa[1] -0.67 dB
120 dBpW 2.4024 ms
_ mM1[1] 77.90 dBpvV
115 dBuv r— 31.4715 ms
2,000 di
110 depv—— =k — —
105 depv
100 dBy — —
a5 dBuv
20 dBuv
a5 depv :
o M ]
dBu T - c Ll
AR T T T PRSI i STTY YT S 3 7 i L e
CF 2.44 GHz 1000 pts 10.0 ms/
:'Mnrker |
. Type | Ref | Tre | Stimulus | Response |  Function | Function Result ||
I M1 1] 31.471 ms | 77.90 dBpv |
pz2| ™Mi| 1| 3.924 ms | 0.55 dB |
EN 1] 45,976 ms | 77.21 dBpv |
04 M3 1 2.593 ms | 0.57 dB |
Ms | 1 61.421 ms 77.05 dBpv
D6 M5| 1 2.843 ms | 3.99 dB |
M7 | 1] 70.32 ms | 78.07 dBpv |
DB M7 1 2.402 ms -0.67 d8
]’I J Measuring...
Dat 15.FEB [ 2 ]
High Channel, 25
Spectrum |“§’
Ref Level 112.00 depV @ RBW (CISPR) 1 MHz
e ALt 15 dBé & SWT 100 ms & VBW 3 MHz
TDF
172-13 CIMCON Sige 1 Duty Cycle Measurement - Ch 25 @ 1Pk View

Daf1]

120 dBpv:

Mi[1]

115 dBv-

-0.79 dB
2.3824 ms
77.59 dBpv
35.7758 ms

1112.000 dBv
110 dBpv- 5

105 dB

100 dBy
95 dBpv

90 dBuv

85 dBpv

ISP ESR NP NTLI PRI J 7T NPTRS g Yo FTRRSORO AR T

Uiy B s Sl oo

CF 2.475 GHz 1000 pts 10.0 ms/
(Marker
Type | Ref | Trc | Stimulus | Response |  Function | Function Result ||
M1 1] 35.776 ms | 77.53 dBpv |
o2| ™Mi| 1 2.623 ms | 0.62 db |
m3| [ 3 44.775 ms | 78.48 dBpy |
D4l M3| 1 2,202 ms | -1.11dB |
M5 | 1] 76.436 ms | 77.87 dBuV |
D6 M5| 1 3.924 ms | -0.41 dB |
M7 | 1 90.41 ms | 78.76 dBpv |
De M7 1 2.382 ms -0.79 dB
— m
Jf Measuring...  ERRRNENED 6 1050123
Dat
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Test Number: 172-13R3 Issue Date: 02/28/2013
7. Measurement Data (continued)
7.11. Duty Cycle Calculations (ANSI C63.10-2009, Section 7.5)
7.11.2. Duty Cycle for the Device as Tested
. Percentage
Channel gﬁtag'%% of Time On glcjjtr)r/e?:)tliglr?
Channel | Frequency per - per 100 ms
ms Period . Factor
(MHz) (ms) Period (dB)
(Fraction)
Low 2405 >98.0 >0.98 N/A
Middle 2440 >98.0 >0.98 N/A
High 2475 >98.0 >0.98 N/A
Low Channel, 11
Spectrum | F‘V?x\l
Ref Level 25.00 dBm Offset 3.62 dB & RBW 1 MHz
joe ALt 33 dB & SWT 100 ms & VBW 3 MHz
SGL
172-13 CIMCON Sige 1 Duty Cycle in Test Mode - Ch 11 @1Pk Clrw
20 dew = P e (S E—— ES—
10 dBm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dém
-60 dBm
-70 dBm
CF 2.405 GHz 1000 pts 10.0 ms/
Marker - ]
[ )i ] Ready CTTTTTITOE ] 13551138

Page 52 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



:_ompliance
orldwide EcerebrTED)

CERTIFICATE NUMBER: 1673.01

&

Test Number: 172-13R3 Issue Date: 02/28/2013
7. Measurement Data (continued)

7.11. Duty Cycle Calculations (ANSI C63.10-2009, Section 7.5)
7.11.2. Duty Cycle for the Device as Tested
Middle Channel, 18

Spectrum | l né‘

Ref Level 25.00 dBm Offset 3.62 dBé & RBW 1 MHz

o Att 33 dE & SWT 100 ms & VBW 3 MHz
SGL

172-13 CIMCON Sige 1 Duty Cycle in Test Mode - Ch 18 @1Pk Clrw

20 dBm

10 dBm

0 dBm

-10 dBm

-20 dBm

=30 dém

=40 dBm

=50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 1000 pts 10.0 ms/

- TR T
L J1 ] Ready [T T

High Channel, 25
Foeeern ) (=]

Ref Level 25.00 dBm Offset 3.62 dBé & RBW 1 MHz

o Att 33 dE & SWT 100 ms & VBW 3 MHz
SGL

172-13 CIMCON Sige 1 Duty Cycle in Test Mode - Ch 25 @1Pk Clrw

20 dBm

10 dBm

0 dBm

-10 dBm

-20 dBm

=30 dém

=40 dBm

=50 dBm

-60 dBm

-70 dBm

CF 2.475 GHz 1000 pts

10.0 ms/
Marker ]

- TR T
[ Dil ] Ready T e
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.12. Conducted Emissions
7.12.1. 120 Volts, 60 Hz Phase

Test No.: 172-13, 120 Volts, 60 Hz Phase FOG 15.207

30
70

—~—
60
o --...“““-

—~—]
50

4 L
agv 0 5 AL

30 + 1 =k
20 —+ __- .
10 -+

Freguency (MHZ) 10. 100.

Frequenc Pk Am P Am P Limit QP. Avg Amp [Avg Limit Avg_
(l(\]/IHz) y (dBuV? ?dBuV)p Q(dBuV) Margin (ngpV)p (ngLlV) Margin Comments
(dB) (dB)
.2016 47.97 47.31 63.54 -16.23 42.94 53.54 -10.60
.3009 33.28 30.68 60.22 -29.54 29.11 50.22 -21.11
4041 39.19 38.89 57.77 -18.88 36.59 47.77 -11.18
.5054 37.13 36.76 56.00 -19.24 34.01 46.00 -11.99
.6063 37.67 37.34 56.00 -18.66 34.71 46.00 -11.29
.7074 37.31 36.97 56.00 -19.03 34.16 46.00 -11.84
.8084 33.11 32.61 56.00 -23.39 29.30 46.00 -16.70
.9102 27.66 27.04 56.00 -28.96 24.28 46.00 -21.72
1.9217 43.64 42.19 56.00 -13.81 36.57 46.00 -9.43
6.0683 35.35 34.78 60.00 -25.22 33.77 50.00 -16.23
7.7875 31.88 31.19 60.00 -28.81 28.30 50.00 -21.70
9.0018 28.74 27.90 60.00 -32.10 25.12 50.00 -24.88
9.8130 27.96 27.22 60.00 -32.78 24.48 50.00 -25.52
12.2403 26.88 25.84 60.00 -34.16 21.45 50.00 -28.55
16.7866 24.28 19.08 60.00 -40.92 11.86 50.00 -38.14
19.5257 25.45 2414 60.00 -35.86 20.59 50.00 -29.41
23.7699 25.19 23.85 60.00 -36.15 17.30 50.00 -32.70
27.1568 25.49 23.16 60.00 -36.84 18.29 50.00 -31.71
29.1130 26.46 23.35 60.00 -36.65 18.26 50.00 -31.74
29.2341 30.50 26.85 60.00 -33.15 20.07 50.00 -29.93
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)
7.12. Conducted Emissions (continued)

7.12.2. 120 Volts, 60 Hz Neutral

Test No.: 17213, 120 Volts, 60 Hz Neutral FCC 15.207
a0
70
“""'h.‘
&0
o ““"n.‘__
—
50
e,
gy 40 1T T
0 F 4+ | +11L | A =t
R L
20 e I 3 -
o =
10 4 15
0
A 1 10. 100.

Freguency (MHz)

o QP T Avg
Frequency | Pk Amp | QP Amp | QP Limit . Avg Amp |Avg Limit .
(MHz2) | @Buv) | (dBpv) | (dBuv) Mgg;” dBpv) | (dBRV) M(zrg)'” CEMTAES

.2032 43.46 41.05 63.48 -22.43 37.07 53.48 -16.41
.3020 35.93 33.75 60.19 -26.44 32.76 50.19 -17.43
4043 36.59 36.23 57.76 -21.53 32.33 47.76 -15.43
.5059 38.05 37.70 56.00 -18.30 34.76 46.00 -11.24
.6067 35.66 35.29 56.00 -20.71 31.90 46.00 -14.10
7077 34.57 34.14 56.00 -21.86 30.07 46.00 -15.93
.8088 35.88 35.47 56.00 -20.53 32.88 46.00 -13.12
.9099 31.25 30.79 56.00 -25.21 28.41 46.00 -17.59
1.9228 45.03 43.37 56.00 -12.63 34.18 46.00 -11.82
2.8328 31.02 30.46 56.00 -25.54 28.32 46.00 -17.68
6.5768 32.42 31.80 60.00 -28.20 31.14 50.00 -18.86
7.8917 33.02 32.40 60.00 -27.60 30.19 50.00 -19.81
8.7013 31.65 31.11 60.00 -28.89 28.62 50.00 -21.38
10.0138 27.98 26.55 60.00 -33.45 21.57 50.00 -28.43
11.1322 26.45 25.57 60.00 -34.43 21.40 50.00 -28.60
13.3576 24.90 23.88 60.00 -36.12 18.83 50.00 -31.17
15.8863 24.39 23.39 60.00 -36.61 20.92 50.00 -29.08
18.0153 24.41 18.20 60.00 -41.80 11.16 50.00 -38.84
22.3595 19.74 17.51 60.00 -42.49 11.52 50.00 -38.48
25.8747 21.87 18.26 60.00 -41.74 11.61 50.00 -38.39
26.5485 24.58 21.14 60.00 -38.86 15.55 50.00 -34.45
26.6097 27.15 23.31 60.00 -36.69 18.04 50.00 -31.96
29.9058 23.98 20.32 60.00 -39.68 13.92 50.00 -36.08
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Test Number: 172-13R3 Issue Date: 02/28/2013

7. Measurement Data (continued)

7.13. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

Requirement: (15.247(i))
Systems operating under the provisions of this section shall be operated

in a manner that ensures that the public is not exposed to radio
frequency energy levels in excess of the Commission’s guidelines.
Devices are subject to the radio frequency radiation exposure
requirements specified in 47CFR 1.1307(b), FCC 47 CFR 2.1091 and
47 CFR 2.1093, as appropriate. All equipment shall be considered to
operate in a “general population/uncontrolled” environment.

Procedure:  The power density is calculated from the maximum peak output power
of the device under test.

Conclusion: The device under test is meets radio frequency radiation exposure
requirements specified in 47CFR 1.1307(b), § 2.1091 and § 2.1093.

Fixed Antenna Version

DUT
Dis'\,/:ZrEce DUI'DI'O(‘?Vuetrput Antenna Power Density Limit
FCha"”e' om) (dBm) Gain (MWicm2)|  Result
requency @Bi) | (mWiem2) | (wim2)
(1) 2 (3) (4) (%)
2405 20.0 22.04 15 0.0449500 | 0.4495005 1 Compliant
2440 20.0 22.59 15 0.0510188 | 0.5101879 1 Compliant
2480 20.0 22.75 15 0.0529334 | 0.5293344 1 Compliant
UFL Antenna Version
DUT
cn I Dis'\,/:ZrEce DUI'DI'O(‘?Vuetrput Antenna Power Density Limit
alls &) (dBm) Gain (mWicm2)|  Result
Frequency @Bi) | (mwiem2) | (wim2)
(1) (2 (3) (4) ()
2405 20.0 19.88 2.1 0.0313856 | 0.3138558 1 Compliant
2440 20.0 21.02 2.1 0.0408066 | 0.4080657 1 Compliant
2480 20.0 20.33 2.1 0.0348121 | 0.3481209 1 Compliant

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
device designed to be used so that the radiating structure(s) of the device is/are within 20 centimeters
of the body of the user.

Section 7.4 of this test report.

Data supplied by the client. Antenna specification data of worst case antenna used by the DUT.
Power density is calculated from the maximum peak output power of the device under test.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B): Limits
for General Population/Uncontrolled Exposure.

o proDd
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.1. Radiated Emissions - Front:
8.1.1. Fixed Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.1. Radiated Emissions - Front
8.1.2. UFL Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.2. Radiated Emissions Rear - Below 30 MHz
8.2.1. Fixed Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.2. Radiated Emissions Rear - Below 30 MHz
8.2.2. UFL Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.3. Radiated Emissions Rear — 30 MHz to 1 GHz
8.3.1. Fixed Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.3. Radiated Emissions Rear — 30 MHz to 1 GHz
8.3.2. UFL Antenna Version

Page 62 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



“ompliance &
orldwide [EcoRESiTED)

Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.4. Radiated Emissions Rear - Above 1 GHz
8.4.1. Fixed Antenna Version
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Test Number: 172-13R3 Issue Date: 02/28/2013

8. Test Setup Photographs
8.4. Radiated Emissions Rear - Above 1 GHz
8.4.2. UFL Antenna Version
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8. Test Setup Photographs
8.5. Conducted Emissions Front

Page 65 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance
orldwide

Test Number: 172-13R3 Issue Date: 02/28/2013

-

® A

|ACCREDITEDI
RTIFICATE NUMBER: 1673.01

CEl

8. Test Setup Photographs
8.6. Conducted Emissions Rear

Page 66 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance KA
orldwide [EcoReDiTED)

Test Number: 172-13R3 Issue Date: 02/28/2013

9. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The
test sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC), Industry Canada, and Voluntary
Control Council Interference (VCCI) standards. A description of the test sites is on file with the
FCC (registration number 96392), Industry Canada (fle number IC 3023A-1), and VCCI
(Member number 3168), Registration numbers C-3673, G-167, R-3305 & T-1809.

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

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

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one
of the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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