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1 TEST RESULT CERTIFICATION

Applicant . Beijing Dynamics Technology Co.,LTD

Address : Room 202, Floor 2, Building 23, No.2 North street Jingyuan, BDA, Beijing, China
Manufacturer . Beijing Dynamics Technology Co.,LTD

Address . Room 202, Floor 2, Building 23, No.2 North street Jingyuan, BDA, Beijing, China
EUT :  BravoMonster Track Loader Remote Controller

Model Name : M-298 CTL

Trade Mark : BRAVOMONSTER

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C
IC RSS-GEN, Issue 5(04-2018)+A1(03-2019)+A2(02-2021)
IC RSS-247 Issue 3(08-2023)

PASS

PASS

The above equipment was tested by EMTEK(SHENZHEN) CO., LTD. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the
procedures given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described in
this report is in compliance with the requirements of FCC Rules Part 2, Part 15.247, IC RSS-247 Issue 3
and IC RSS-GEN, Issue 5.

The test results of this report relate only to the tested sample identified in this report

Date of Test : May 15, 2024 to July 11, 2024
Prepared by : W gu
Una Yu /Editor

Reviewer : VL@’ X 7%( \CJ\/\ENZHE/‘V )

- - Q
Joe Xia /Supervisor & @}
~ 'r—
= —
e A jw)
& #*
Ze sT©
Approve & Authorized Signer : Lisa Wang/Manager !
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Modified History

Version Report No. Revision Date Summary

Ver.1.0 ENS2405100158W00101R / Original Report
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2 EUT TECHNICAL DESCRIPTION
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Characteristics Description

Product: BravoMonster Track Loader Remote Controller
Model Number: M-298 CTL

Sample: 2#

Data Rate: 2Mbps for FSK modulation

Modulation: FSK

Operating Frequency 2405-2475MHz

Range(s) :

Number of Channels: 15 channels

Transmit Power Max: 9.68 dBm

Antenna Type: PCB Antenna

Antenna Gain: -2.18 dBi

Test Voltage: DC 3V(2 AAA batteries (1.5V x 2))
Date of Received: May 15, 2024

Temperature Range: 0°C ~ +35°C

Note: for more details, please refer to the User’s manual of the EUT.
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3 SUMMARY OF TEST RESULT

Fglc TR 5 I Test Parameter Verdict | Remark
ause Clause
15.247(a)(1) Eggzé‘g{%} Emission Bandwidth PASS
15.247(a)(1) RSS-247.5.1 Carrier Frequency Separation PASS
15.247(a)(1) RSS-247.5.1 Number of Hopping Frequencies PASS
15.247(a)(1) RSS-247.5.1 Average Time of Occupancy (Dwell Time) PASS
15.247(b)(1) Eggzé‘;%“:& Maximum Peak Conducted Output Power PASS
15.247(d) RSS-247.5.5 Conducted Spurious Emissions PASS
RSS-Gen 8.9
15.247(d) RSS-Gen 8.10
15.209 RSS-Gen 6.13 | Radiated Spurious Emissions PASS
15.205 RSS-247.3.3
RSS-247.5.5
15.207 RSS-Gen 8.8 Conducted Emission N/A
;Ig:gggw) 522:5’46;56‘? Antenna Application PASS
15.247 (a) (1)/g/h | - Frequency Hopping System PASS

NOTE1:

N/A (Not Applicable)
NOTE2: According to FCC OET KDB 558074, the report use radiated measurements in the restricted
frequency bands. In addition, the radiated test is also performed to ensure the emissions emanating from

the device cabinet also comply with the applicable limits.

NOTE3: The time on the test data photo is wrong, The correct test time is as described on the report.If

there is fraud,we lab takes full responsibility.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID:2AZV7-M298CTL filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

Report No. ENS2405100158W00101R
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4 TEST METHODOLOGY
4.1 GENERAL DESCRIPTION OF APPLIED STANDARDS

According to its specifications, the EUT must comply with the requirements of the following standards:
FCC 47 CFR Part 2, Subpart J

FCC 47 CFR Part 15, Subpart C
IC RSS-GEN, Issue 5(04-2018)+A1(03-2019)+A2(02-2021)
IC RSS-247 Issue 3(02-2023)
FCC KDB 558074 D01 15.247 Meas Guidance v05r02

4.2 MEASUREMENT EQUIPMENT USED

Conducted Emission Test Equipment

EMTEK()

Access to the

World

Report No. ENS2405100158W00101R

Page 7 of 58

Equipment Manufacturer Model No. Serial No. Last Cal. e
Interval
EMI Test Receiver Rohde & Schwarz ESCI 101384 2024/5/11 1Year
AMN Rohde & Schwarz ENV216 101161 2024/5/10 1Year
For Spurious Emissions Test
Equipment Manufacturer Model No. Serial No. Last Cal. aL
Interval
Pre-Amplifier Bonn BLMA 011001N 2213967A 2023/10/23 1Year
EMI Test Receiver [Rohde & Schwarz ESR7 102551 2023/10/23 1Year
Bilog Antenna Schwarzbeck VULB9163 9163142 2022/7/24 2Year
Horn antenna Schwarzbeck BBHA9120D 9120D-1198 2023/6/2 2Year
Pre-Amplifier Bonn BLMA 0118-5G 2213967B-01 2023/10/23 1Year
Spectrum Analyzer |Rohde & Schwarz FSV3044 101290 2023/10/23 1Year
Horn antenna Schwarzbeck BBHA9170 9170-399 2023/5/12 2Year
Pre-Amplifier Lunar EM LNA18G26-40  |1101213101000) 5054511 1Year
Pre-Amplifier Lunar EM LNA26G40-40 |Y10131 ﬁ” 02800 5024/5/11 1Year
For other test items:
Equipment Manufacturer Model No. Serial No. Last Cal. aL
Interval
OifinEe [REei R&S CMWS500 171168 2023/9/14 1Year
Communication Tester
Spectrum Analyzer R&S FSV3044 101289 2023/9/14 1Year
HnELE) B ] R&S SMB100A 183237 2023/9/16 | 1Year
Generator
eEier Bl R&S SMM100A 101808 2023/9/16 | 1Year
Generator
7 C°“t,[/|°éttejp)'t(P°Wer Tonscend JS0806-2 22C8060567 | 2023/9/14 | 1Year
lemper e ety easep EL-02KA 12107166 2024/510 | 1 Year
Chamber
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4.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions

requirement and operating in a manner which intends to maximize its emission characteristics in a continuous
normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the
purpose of the measurements.

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this
report.

Those data rates (2Mbps for FSK modulation)were used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous

transmitting and receiving mode is programmed.

Frequency and Channel list :

Channel Fr((el\cjlllj_'ezr;cy Channel Fr?&tlj_'ezr;cy Channel Fr((el\cjlllj_'ezr;cy
1 2405 6 2430 11 2455
2 2410 7 2435 12 2460
3 2415 8 2440 13 2465
4 2420 9 2445 14 2470
5 2425 10 2450 15 2475

Test Frequency and channel :

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
1 2405 8 2440 15 2475
FHNEMPERARSROFMAE i FERHTEUEIRETIESHE Mik:Http://www.emtek.com.cn #}¥§:cs.rep@emtek.com.cn
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5 FACILITIES AND ACCREDITATIONS

5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at:

EMTEK (Shenzhen) Co., Ltd.

Building 69, Majialong Industry Zone District, Nanshan District, Shenzhen, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR

Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas: tuned
dipole, biconical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with preselectors and

quasi-peak detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making

measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and

Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description
EMC Lab.

Name of Firm
Site Location

Accredited by CNAS

The Certificate Registration Number is L2291.

The Laboratory has been assessed and proved to be in compliance
with CNAS-CLO1 (identical to ISO/IEC 17025:2017)

Accredited by FCC
Designation Number: CN1204
Test Firm Registration Number: 882943

Accredited by A2LA
The Certificate Number is 4321.01.

Accredited by Industry Canada
The Conformity Assessment Body Identifier is CNO00O8

EMTEK (SHENZHEN) CO., LTD.
Building 69, Majialong Industry Zone,
Nanshan District, Shenzhen, Guangdong, China
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6 TEST SYSTEM UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the apparatus:

Test Parameter Measurement Uncertainty
Frequency error +20Hz
Occupied Bandwidth +0.5KHz
Transmitter output power +0.6dB
Conducted spurious emissions +3.2dB
Radiated spurious emissions +4.5dB
Temperature +1.2C
Humidity +3%

DC voltages +0.25V

Time +1%

Measurement Uncertainty for a level of Confidence of 95%
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP 1

The Bluetooth component’s antenna ports(s) of the EUT are connected to the measurement instrument per an
appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the purpose of
measurements.

EUT Attenuator Measurement
Instrument

7.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the standards:
ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section 13.1.4.1 of ANSI
C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

Below 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the antenna
(loop antenna). The Antenna should be positioned with its plane vertical at the specified distance from the EUT
and rotated about its vertical axis for maximum response at each azimuth about the EUT. The center of the loop
shall be 1 m above the ground. For certain applications, the loop antenna plane may also need to be positioned
horizontally at the specified distance from the EUT.

Above 30MHz:

The EUT is placed on a turntable 0.8meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.
Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz:

(Note: the FCC’s permission to use 1.5m as an alternative per TCBC Conf call of Dec. 2, 2014.)

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the antenna.
The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable azimuth.
Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable 5 3m
\ EUT
Test
0.8 m .
Receiver
Ground Plane Coaxial Cable
FEEMFEERBESROAEEAE Sib: rFERITEURSRETLESE Mit:Http://www.emtek.com.cn #3:cs.rep@emtek.com.cn
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3m
Turntable
\ EUT
Test )
. 0.8m
Receiver

1m to 4m

Ground Plane }

Coaxial Cable;

(c) Radiated Emission Test Set-Up, Frequency above 1000MHz

3m
Turntable 4m \Iﬂ
\ EUT v /l - |
..... " N
1.5m A Test
v/\/\/\/\/\/\/\/\/\/\N\/\ 1 |Amplifier|| Receiver

REMRERARSRATRAR

EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn
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7.3 CONDUCTED EMISSION TEST SETUP
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The mains cable of the EUT (Perfect Share Mini) must be connected to LISN. The LISN shall be placed 0.8m from
the boundary of EUT and bonded to a ground reference plane for LISN mounted on top of the ground reference
plane. This distance is between the closest points of the LISN and the EUT. All other units of the EUT and
associated equipment shall be at least 0.8m from the LISN.
Ground connections, where required for safety purposes, shall be connected to the reference ground point of the
LISN and, where not otherwise provided or specified by the manufacturer, shall be of same length as the mains
cable and run parallel to the mains connection at a separation distance of not more than 0.8m.

According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector

mode.

ReferenceGro

und

. EUT Auxilia und

EMI Receiver I ary
Equipment
A/ l I | koo
/' 80cm Bocm
LISN l LISN
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7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

DC POWER

7.5 SUPPORT EQUIPMENT

EUT Cable List and Details

Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
/ / / /
Auxiliary Cable List and Details
Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
/ / / /
Auxiliary Equipment List and Details
Description Manufacturer Model Serial Number
/ / / /

Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission
during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for
the intended use.
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8 TEST REQUIREMENTS
8.1 20DB&99%BANDWIDTH
8.1.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1 and RSS-Gen.6.7

8.1.2 Conformance Limit

No limit requirement.

8.1.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.1.4 Test Procedure

The EUT was operating inBluetoothmode and controlled its channel. Printed out the test result from the spectrum
by hard copy function.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss was
compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously

Set RBW = 30 kHz.

Set the video bandwidth (VBW) =100kHz.

Set Span= approximately 2 to 3 times the 20 dB bandwidth

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize.Use the marker-to-peak
function to set the marker to the peak of the emission. Use themarker-delta function to measure 20 dB down one
side of the emission. Reset the markerdeltafunction, and move the marker to the other side of the emission, until it
is (asclose as possible to) even with the reference marker level. The marker-delta reading atthis point is the 20 dB
bandwidth of the emission.

If this value varies with differentmodes of operation (e.g., data rate, modulation format, etc.), repeat this test for
eachvariation.

Measure and record the results in the test report.

Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar
Note: N/A
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TestMode Antenna | Frequency[MHz] | 20db EBW[MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2405 2.100 2403.950 2406.050
FSK Ant1 2440 2.091 2438.953 2441.044
2475 2.076 2473.959 2476.035

FEMRERARBSRAFMAE

ik REFAITREUESRATESSE Mik:Http://www.emtek.com.cn #Ff8:cs.rep@emtek.com.cn

EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

Report No. ENS2405100158W00101R

Page 16 of 58

Ver.1.0




EMTEK®)

Access to the World

FSK_Ant1_2

405

lent Spectrim Analyzer - Swept SA

| SENSE:INT| [

ALIGN AUTO

|09:21:10 PM Apy

Center Freq 2.405000000 GHz #Avg

IFGain:Low

W Trig: Free Run
#Atten: 20 dB

Ref Offset 19.01 dB
00

#VBW 100 kHz

Type: RMS

AvglHold: 1001100

AMkr3 2.100 MHz

" Span 3.000 MHz]
Sweep (#Swp) 3.200 ms (1001 pts)

0.361d

agr PP PP P

Auto Tune
B

CenterFreq
2.405000000 GHz|

StartFreq
2.403500000 GHz,

StopFreq|
2.406500000 GHz,

CF Step
300.000 kHz
Man

MKR MODE TRC| SCL| FUNCTION
1 I}I-II—
A N [17f]  2404904GHz[  9002dBm| |
AT L 2100MHE/ AL 0361cB] |
r 1 1

FUNCTION WIDTH

FUNCTION VALUE

Freq Offset

o
T
N

Center Freq 2 440000000 GHz #Avg

> Trig: Free Run
FGairLow

#Atten: 20 dB

Ref Offset 19.11 dB
Ref 15.00 dBm

Center 2440000 GHz |
#VBW 100 kHz

Type: RMS
Avg|Hold: 1001100

“Span3.000M
Sweep (#Swp) 3.200 ms (1001 pts)

H

Frequency

IL
£

Auto Tune|

CenterFreq|
2.440000000 GHz

StartFreq
2.438500000 GHz,

Stop Freq
2.441500000 GHz

HZ

-UI

CF Ste
300.000 kHz
Man

FUNCTION

2438953GHz| 10, 792 dBm
A 2,091 MHz[(A] : dB

FUNCTION WIDTH

FUNCTION VALUE

4

FSK_Ant1_2475

=)
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| SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS

Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB 5agr PPPPP

Auto Tune|

Ref Offset 19.34 dB
Ref 15.00 dBm

CenterFreq

2.475000000 GHz

[

StartFreq

2.473500000 GHz

[

StopFreq|

2.476500000 GHz

[

Span 3.000 MHz| CF Step

#VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300000 kHz,

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION'WIDTH FUNCTIONVALUE = “

[ f]  2473950GHz|  .9858dBm| [ |

| 2474991GHz[  9605dBm[ [ [ 1|

[ 2076MHz[(A) ost6aB[ [ [ | Freq Offset

r 0 Hz|
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TestMode Antenna | Frequency[MHZz] OCB [MHz] FL[MHZ] FH[MHZ] Limit(MHZz] Verdict
2405 2.0623 2403.9777 | 2406.0400
FSK Ant1 2440 2.0657 2438.9742 | 2441.0399
2475 2.0769 2473.9715 | 2476.0484
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FSK_Ant1_2405
i jilent Spectrum Analyzer - Occupied BW. =
SENSE:INT| | ALIGN AUTO [09:21:27 PM Apr05, 2012
Center Freq 2.405000000 GHz Center Freq: 2.405000000 GHz Radio Std: None
= Trig: Free Run Avg|Hold: 1001100
#FGainlow  #Atten: 20 dB Radio Device: BTS
Ref Offset 19.01 dB
Ref 15.00 dBm
Span 3 MHz
#VBW 100 kHz Sweep 10.07 ms CESiED
Occupied Bandwidth Total Power 15.6 dBm
2.0623 MHz
Transmit Freq Error 8.860 kHz OBW Power 99.00 %
x dB Bandwidth 2.296 MHz xdB -26.00 dB
use STATUS|
FSK_Ant1 2440
u Ag\F:MSpEdeAnaMe [} up»:dBW |-l
[ ALIGNAUTO  [09:24:33 PM Apr (5, 2012
Center Freq 2 44[][][](][](][] GHz er Freq: 2.440000000 GHz Radio Std: None
> Trig: Free Run Avg|Hold: 1001100
#IFGainLow  #Atten: 20 dB Radio Device: BTS
Ref Offset 19.11 dB
Ref 15.00 dBm
(Center 2.44 GHz Span 3 MHz
#VBW 100 kHz Sweep 10.07 ms CESten
Occupied Bandwidth Total Power 15.5 dBm
2.0657 MHz
Transmit Freq Error 7.064 kHz OBW Power 99.00 %
x dB Bandwidth 2.290 MHz xdB -26.00 dB
usc STATUS
FSK_Ant1_2475
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BB Agilent Spectrum Analyzer - Occupied BW.

AC | [ SENSE:INT] [

ALIGN AUTO

[09:30:31 PM Apr05, 2012

Center Freq 2.47500000 GHz Center Freq: 2.475000000 GHz

—— Trig: FreeRun
#IFGain:Low #Atten: 20 dB

Ref Offset 19.34 dB
Ref 15.00 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power
2.0769 MHz
9.917 kHz

2.289 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio 5td: None Frequency

‘Avg|Hold: 1001100

Radio Device: BTS

Mkr1 2.

Span 3 MHz

Sweep 10.07 ms| CESiED

15.9 dBm

99.00 %
-26.00 dB
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8.2 CARRIER FREQUENCY SEPARATION
8.2.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

8.2.2 Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall have hoppingchannel carrier
frequencies separated by a minimum of 25kHz or the 20dB bandwidth ofthe hopping channel, whichever is
greater.

In case of an output power less than 125mW,the frequency hopping system may have channels separated by a
minimum of 25kHz ortwo-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

8.2.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.2.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzersettings:
Set the RBW =300kHz. Set VBW =300kHz.

Set the span = wide enough to capture the peaks of two adjacent channels

Set Sweep time = auto couple.

Set Detector = peak. Set Trace mode = max hold.

Allow the trace to stabilize. Use the marker-delta function to determine the separation

between the peaks of the adjacent channels. The limit is specified in one of the

subparagraphs of this Section. Submit this plot.

Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar

Note: For FSK Limit = 20dB bandwidth * 2/3

TestMode Antenna Frequency[MHz] Result{MHZz] Limit{MHZz] Verdict
Hop_2405 4.98 21.4 PASS
FSK Ant1 Hop_2440 4.96 21.4 PASS
Hop_ 2475 5.02 21.4 PASS
FHNEMPERARSROFMAE i FERHTEUEIRETIESHE Mik:Http://www.emtek.com.cn #}¥§:cs.rep@emtek.com.cn
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FSK_Ant1 _Hop 2405

ri Agilent Spectrum Analyzer - Swept 54
ixi RL | RF |500 AC | | SENSE:INT] |

Start Freq 2.403000000 GHz ' ' #Avg Typ

PNO: Fast —»— 1rig: Free Run Avg|Hold: 5000/5000
IFGain:Low #Atten: 20 dB

|E||_.@l'i__&|

Auto Tune
Ref Offset 19.08 dB

Ref 15.00 dBm |

Center Freq
2.408000000 GHz

y
) StartFreq
2.403000000 GH=z
|
Stop Freq

I 2.413000000 GHz
[
Stop 2.413000 GHz CF Step

#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts) 1.000000 MHz

Auto Man
MKR| MODE| TRC| SCL X ¥ FUNCTION FUNCTION WwIDTH FUNCTION VALUE =«

1 MEEEEE 2.404 51 GHz T N N E— |
2 INEEEEET

N Freq Offset
0Hz

ilent Spectrum Analyzer - 5
I RF | AC | | | SENSE:INT| |

Start Freq 2.438000000 GHz #Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 5000/5000
IFGain:Low #Atten: 20 dB

|E||_.@l'i__&|

Auto Tune

Ref Offset 19.17 dB
Ref 15.00 dBm

|
Center Freq
2.443000000 GHz
|
I StartFreq
2.438000000 GHz
|| —
' Stop Freq
| | 2448000000 GHz
I
Stop 2.448000 GHz CF Step

#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts) 1.000000 MHz

Auto Man
MKR| MODE| TRC| SCL X ¥ FUNCTION FUNCTION WwIDTH FUNCTION VALUE =« I
i N [1]f] 2.440 00 GHz 6653dBm| [ 0000 @000 | |
A1 (1] F (A 496 MHz|[(A 065408 [ 0 000000

5 i 1 A Y [ Freq Offset

0 Hz
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r‘ Agilent Spectrum Analyzer - Swept 54

| SENSE:INT]

| ALIGN AUTO

ast —»— 1rig: FreeRun

Low #Atten: 20 dB

Ref Offset 19.34 dB
Ref 15.00 dBm_

Start 2.467000 GHz

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 5000/5000

AMkr2 5.02 MHz

0.206 dBj

Stop 2.477000 GHz

Sweep #Swp) 1.000 ms 1001 pts)|

MKR| MODE| TRC| SCL

me--lmmhw

-
s,

FUNCTION

1 III-I_'I 2 469 98 GHz ? 274 dBm| |

FUNCTION WIDTH

FUNCTION VALUE =

Auto Tune

Center Freq
2.472000000 GHz

StartFreq
2.467000000 GHz

Stop Freq
2.477000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz
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8.3 NUMBER OF HOPPING FREQUENCIES
8.3.1 Applicable Standard

According to FCC Part 15.247(a)(1)and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

8.3.2 Conformance Limit

Frequency hopping systems operating in the 2400-2483.5MHz band shall use at least15 channels.
8.3.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.3.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer

settings:

Span = the frequency band of operation (2400-2483.5MHz)

RBW =300KHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to break the span up to sections, inorder to clearly show all of
the hopping frequencies.

Test Results

Temperature: 25° C

Relative Humidity: | 45%

ATM Pressure: 1011 mbar

Note: N/A

TestMode Antenna Frequency[MHz] Result{Num] Limit[Num] Verdict
FSK Ant1 Hop 15 215 PASS
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FSK_Ant1_Hop

jilent Spectrum Analyzer - Swept SA

Ref Offset 18.98 dB
Ref 15.00 dBm

[#Res BW 300 kHz

Center Freq 2.441750000 GHz

[ SENSEINT] [ AIGNAUTO [104834PM
#Avg Type: RMS
PNO: Fast L, 1rig: FreeRun
IFGain:Low #Atten: 20 dB

#VBW 300 kHz

kL 4
™
B2ie PPPPP

Auto Tune|

CenterFreq
2.441750000 GHz|

StartFreq
2.400000000 GHz,

StopFreq|
2.483500000 GHz,

'UI

CF Ste|
8.350000 MHz,
Man

Freq Offset
0Hz

Stop 248350 GHz
Sweep (#Swp) 1.133 ms (1001 pts)
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8.4 AVERAGE TIME OF OCCUPANCY (DWELL TIME)
8.4.1 Applicable Standard

According to FCC Part 15.247(a)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.1

8.4.2 Conformance Limit

For frequency hopping systems operating in the 2400-2483.5MHz band, the averagetime of occupancy on any
channel shall not be greater than 0.4s within a period of 0.4smultiplied by the number of hopping channels
employed.

8.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzersettings:
Span = zero span, centered on a hopping channel

RBW = 1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value

varies with different modes of operation (e.g., data rate, modulation format, etc.),

repeat this test for each variation. The limit is specified in one of the subparagraphsof this Section.

8.4.5 Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar

All modes (low, mid, high channels) were tested, the data of the worst mode are described in the following pages.

TestMode Antenna Frequency[MHz] BurFr:]VSV]ldth Result[s] Limit[s] Verdict
FSK Ant1 2440MHz 0.170 0.068 <0.4 PASS
Note:
occupied time for each channel 0.00017*10(s)
Dwell time for 0.4second 0.00017*10*40=0.068(s)
FHNEMPERARSROFMAE i FERHTEUEIRETIESHE Mik:Http://www.emtek.com.cn #}¥§:cs.rep@emtek.com.cn
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FSK_Ant1_Hop

[ Ag\[entSpEL‘tmmAnaIﬂEr Swept SA

[ ALIGN AUTO _ [12:54:32 PM1ul 11, 2024
#Avg Type: RMS

SENSE:INT|

.Center Freq2 440000000 GHz :
PNO: Fast —+— 1rig: FreeRun
IFGain:Low #Atten: 20 dB

AMkr3 150.0 ms|

Ref Offset 19.11 dB. -0.30 dB

Center 2.440000000 GHz ) ] - - Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.000 s (1001 pts)

FUNCTION \w

MKR| MODE TRC| SCL| 1 FUNCTION /IDTH FUNCTIONVALUE =~

IIII]II_IEEB 266dBm| [ 000 0000000 ]
2 IIE 6.000 ms ootg8[ | ]
3 m_mm

X

| sense:nT] [ ALIGN AUTO  [10:47:23AMJul11, 2024
Trig Delay-2.000 ms  #Avg Type: RMS 4

PNO: Fast —»— 1Tig: Video
IFGain:Low #Atten: 20 dB

Center 2440000000 GHz )
Res BW 1.0 MHz . Sweep 200.0 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1

o
E
2

AL Http://www.emtek.com.cn #FF cs.rep@emtek.com.cn
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[ Aguemsnmmmmarﬂer Swept SA Lol & =]

| A | SENSE:INT] | ALIGN AUTO |08:54:05 Pl

Center Freq 2. 440000000 GHz Trig Delay-2.000 ms  #Avg Type: RMS Frequency
W

PNO: Fast —+— 1rig: Video
IFGain:Low #Atten: 20 dB

Auto Tune

CenterFreq
2.440000000 GHz

| I—

StartFreq
2.440000000 GHz
|

Stop Freq
2.440000000 GHz
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH / Auto LG

Freq Offset
0Hz

Ref Offset 19.11 dB
Ref 15.00 dBm
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8.5 MAXIMUM PEAK CONDUCTED OUTPUT POWER
8.5.1 Applicable Standard

According to FCC Part 15.247(b)(1) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.4 and RSS-Gen 6.12

8.5.2 Conformance Limit

The max For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band:
0.125 watts.

8.5.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.5.4 Test Procedure

As an alternative to a peak power measurement, compliance with the limit can be based on a measurement of the
maximum conducted output power.

Use the following spectrum analyzer settings:

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel(about 8MHz)

Set RBW > the 20 dB bandwidth of the emission being measured(about 3MHz)

Set VBW > RBW

Set Sweep = auto

Set Detector function = peak

Set Trace = max hold

Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emissionto
determine the peak amplitude level.

Test Results

Temperature: 25°C
Relative Humidity: | 45%

ATM Pressure: 1011 mbar
Note: N/A
Test Conducted Peak Conducted .
Mode Antenna Frequency[MHZz] Powert[dBm] Limit[dBm] Verdict
2405 9.19 <20.97 PASS
FSK Ant1 2440 9.22 <20.97 PASS
2475 9.68 <20.97 PASS
FHNEMPERARSROFMAE i FERHTEUEIRETIESHE Mik:Http://www.emtek.com.cn #}¥§:cs.rep@emtek.com.cn
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FSK_Ant1_2405

lent Spectrum Analyzer - Swept SA

1FGain:Low

Ref Offset 19.01 dB
Ref 20.00 dBm

| SENSE:INT| [ ALIGN AUTO [09:33:02 PM Apr05, 2012

—— Trig: FreeRun Avg|Hold: 1001100

#VBW 8.0 MHz Sweep (#Swp) 1.000 ms (1001 pts)

#Avg Type: RMS

#Atten: 30 dB

Span 8.000 MHz|

Auto Tune|

CenterFreq
2.405000000 GHz|

StartFreq
2401000000 GHz,

StopFreq|
2.409000000 GHz,

CF Step
800.000 kHz
Man

Freq Offset

o
T
N

FSK_Ant1_2440

Bl Agilent Spectrum Analyzer - Swept SA

RL | RE AC |
Center Freq 2.440000000 GHz

IFGain:Low

Ref Offset 19.11 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep (#Swp) 1.000 ms (1001 pts)

sa

PNO: Fast —#—

INT] |
#Avg Type: RMS
Trig: Free Run Avg|Hold: 1001100
#Atten: 30 dB

Span 8.000 MHz

[
Frequency

Auto Tune|

CenterFreq|
2.440000000 GHz

StartFreq
2.436000000 GHz,

Stop Freq
2.444000000 GHz

CFStep
800.000 kHz,

FSK_Ant1_2475
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= [-o] & [
I A [ SENSE:INT] [ ALIGN AUTO 7
Ce #Avg Type: RMS

3 —— Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB 5agr PPPPP

Mkr1 2.474 384 GHzJEEEGLCREL
T 4352

CenterFreq
2.475000000 GHz|

StartFreq
2471000000 GHz,

StopFreq|
2.479000000 GHz,

CF Step
800.000 kHz
Man

Freq Offset
0Hz

Center 2475000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep (#Swp) 1.000 ms (1001 pts)

emtek.com.cn
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8.6 CONDUCTED SUPRIOUS EMISSION
8.6.1 Applicable Standard

According to FCC Part 15.247(d) and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-247.5.5

8.6.2 Conformance Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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, provided the transmitter demonstrates compliance with the peak conducted power limits.

8.6.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.6.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DSS channel center frequency.

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel.

Set the RBW = 100 kHz. Set the VBW = 3 x RBW.

Set Detector = peak. Set Sweep time = auto couple.

Set Trace mode = max hold. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum Maximumconducetedlevel.

Note that the channel found to contain the maximum conduceted level can be used to establish the reference
level.

B Band-edge measurement

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the band-edge,
as well as any modulation products which fall outside of the authorized band of operation

Set RBW > 1% of the span=100kHzSet VBW >3 x RBW

Set Sweep = autoSet Detector function = peakSet Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest modulation
product outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function,
then use the marker-to-peak function to move the marker to the peak of the in-band emission. The marker-delta
value now displayed must comply with the limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace to stabilize.
Follow the same procedure listed above to determine if any spurious emissions caused by the hopping function
also comply with the specified limit.

B Emission level measurement

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g., harmonics)
from the lowest frequency generated in the EUT up through the 10th harmonic.(30MHz to 25GHz).Set RBW =
100 kHzSet VBW > RBW

Set Sweep = autoSet Detector function = peakSet Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The level displayed
must comply with the limit specified in this Section.
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8.6.5 Test Results

Temperature: 25°C
Relative Humidity: | 45%
ATM Pressure: 1011 mbar

EMTEK(Y)

Access to the World

Note: N/A
Reference level measurement
TestMode Antenna Freq(MHz) Max.Point[MHZz] Result[dBm]
2405 2405.00 9.15
FSK Ant1 2440 2440.00 9.17
2475 2474 .99 9.58
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FSK_Ant1_2405

lent Spectrum Analyzer - Swept SA

IFGain:Low

Ref Offset 19.01 dB
Ref 30.00 dBm

| SENSE:INT| [ ALIGN AUTO [09:21:33 PM Apr05, 2012

—— Trig: FreeRun Avg|Hold: 1001100

#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

#Avg Type: RMS

#Atten: 30 dB S34P PP PP P

Mkr1 2.404 995 5 GHzJIERECIEL

CenterFreq
2.405000000 GHz|

StartFreq
2.404250000 GHz,

StopFreq|
2.405750000 GHz,

CF Step
150.000 kHz
Man

Freq Offset

Span 1.500 MHz|

o
T
N

Bl Agilent Spectrum Analyzer - Swept SA

RL | RE AC |
Center Freq 2.440000000 GHz
PNO: Wide —»—
IFGain:Low

Ref Offset 19.11 dB
Ref 30.00 dBm

Center 2.4400000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

sa

=
[

~ #AvgType:RMS 3 Frequency
Trig: Avg|Hold: 1001100 ™
#Atten: 30 dB oer (A

Mkr1 2.439 997 0 GHZ Auto Tune
9.17

CenterFreq|
2.440000000 GHz

StartFreq
2.439250000 GHz,

Stop Freq
2.440750000 GHz

CFStep
150.000 kHz|

Span 1.500 MHz

FSK_Ant1_2475
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[-o] & [
| SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS

Center Freq 2.475000000 GHz .
*Wide —+— Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB sl3dP PP PP P

Mkr1 2.474 994 0 GHzJIRGLSAELY
s %40

CenterFreq
2.475000000 GHz|

StartFreq
2474250000 GHz,

StopFreq|
2475750000 GHz,

CF Step
150.000 kHz
Man

Freq Offset
0Hz

Center 2.4750000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)
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Band edge measurements

EMTEK(Y)

Access to the World

TestMode Antenna ChName | Frequency[MHz] R{e(;‘;«:}el E‘ES;I; [Ia'g::] Verdict
Low 2405 9.15 -32.94 <-10.85 PASS

FSK Ant1 High 2475 9.58 -45.95 <-10.42 PASS
Low Hop 2402 -5.29 -46.79 <-25.29 PASS

High Hop 2480 -6.33 -45.98 <-26.33 PASS
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FSK_Ant1_Low 2405

u Ag\F:n(SpedwmAnaMev Sw:p(SA

Center Freq 2 352500000 GHz
PRO: Fast —+- Trig: Free Run
IFGain:Low  #Atten: 20 dB

Mkr 2.399 960 GHz
Ref Offset 19.01 dB
Ref 15.00 dBm 232.940 dBm

Start 230000 GHz ‘ ‘ ] ) ‘ Stop 2.40500 GHz|
#VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)

8 FUNCTION FUNCTION WIDTH FUNCTIONVALUE ~ »
S
Pl N | 2.400 000 GHz 32080dBm| [ | |
3 N [41] 2390000GHz| _ 49472dBm[ | [ ]
AN [1[f] 2310000GHz[ _ 49610dBm[ [ [ |

] 2.399 960 GHz 32940dBm| [ 8
— — 1

STATUS

-UI

Auto Tune|

CenterFreq|
2.352500000 GHz

StartFreq
2.300000000 GHz,

Stop Freq
2.405000000 GHz

CF Ste|
10 500000 MHz|

FSK_Ant1_High 2475

jilent Spectrum Analyzer - Swept SA

‘ ALIGN AUTO |09:30:46 PM Apr05, 2012
#Avg Type: RMS

SENSE:INT]

il RL RF ac |
Center Freq 2.510000000 GHz

Trig: Free Run ‘AvgiHold: 100/100
|'r)gngLuw #Atten: 20 dB Bt ERERE
. Auto Tune
Ref Offset 19.34 dB Mkr4 2.540 80 GHz
R m ~45.350 dEmEE
CenterFreq
25510000000 GHz,
[
StartFreq
2470000000 GHz
I
StopFreq|
2550000000 GHz,
I
Start 247000 GHz Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) JIRCL T
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE =
1 |
2 [ N [1[f]  248350GHz| 48210dBm| [ [ |
Bl N [1]f]  250000GHz|  50297aBm[ [ [ |
| 254080GHz|  45950dBm[ [ [ 1|
| ——— 1 o, — E

STATUS

FSK_Ant1_Low_Hop_2402
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| SENSE:INT] | ALIGN AUTO

Center Freq 2.352500000 GHz . #Avg Type: RMS . 4
DnoTFast o Trig: FreeRun Avg|Hold:>1001100 e [
- p P 4
IFGain:Low #Atten: 20 dB DET|

Mkr5 2.393 135 GHz

Ref Offset 18.8 dB
Ref 15.00 dBm -46.790 dBm

Stop 2.40500 GHz
#VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE =

1 I}I-I]——
PI N [1f[ 2400000GHz|  46820dBm[ [ [ ]
(N | l]__—
[ 2310000GHz| 50336dBm[ [ [ |

Auto Tune|

CenterFreq
2.352500000 GHz|

StartFreq
2300000000 GHz,

StopFreq|
2.405000000 GHz,

o
m
]
@
=

10500000 MHz
Auto Man

Freq Offset
0Hz

4679dBm| | | |8
————

« 0 v

STATUS

| |

FSK_Ant1_High Hop 2480

jilent Spectrum Analyzer - Swept SA

| | ALIGN AUTO __ [10:50:22 PM Apr 05, 2012
#Avg Type: RMS

PNO: Fast. Ly Trig: FreeRun Avg|Hold:>1001100

IFGain:Low #Atten: 20 dB

SENSE:INT|

agr PP PP P

Mkr4 2.540 56 GHz|
;efOffseHQdZQ dB -45.975 dBm

stan 247000 GHz ] ] ] ] Stop 2.55000 GHz
#VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)

Auto Tune|

CenterFreq
2.510000000 GHz|

StartFreq
2.470000000 GHz,

StopFreq|
2550000000 GHz,

'UI

CF Ste|
8.000000 MHz|

MKR MODE TRC| SCL| FUNCTION FUNCTION'WIDTH FUNCTIONVALUE =
jU N [1]f] z A75 04 GHz 6. 329 dBm [ T ]
A N 1] 2483 50 GHz 47 ssz dE!m | A S

[N [1]f] 2,500 00 GHz
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Conducted Spurious Emission

EMTEK(Y)

Access to the World

TestMode Antenna | Frequency[MHZz] Fr?ﬁﬁiir]]ge Rfdf I';?nv]el E;Es;l]t [lagnn':] Verdict
2405 30~1000 9.15 -45.02 <-10.85 PASS

1000~26500 9.15 -46.91 <-10.85 PASS

30~1000 9.17 -46.89 <-10.83 PASS

S Al 2y 1000~26500 9.17 -47.5 <-10.83 PASS
2475 30~1000 9.58 -45.6 <-10.42 PASS

1000~26500 9.58 -49.38 <-10.42 PASS
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FSK_Ant1 2405 30~1000

el s

Ref Offset 19.01 dB
Ref -0.99 dBrm -45.021 dBm

Start 30.0 MHz Stop 1.0000 GHz
f#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts

| SENSE:INT| [ ALIGN AUTO [09:21:51 PM Ap

#Avg Type: RMS 3
—— Trig: FreeRun Avg|Hold: 30/30 L
h #Atten: 0 dB [s34P PP PP P

Mkr1 64.01 MHZ] altolune

CenterFreq
516.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
1.000000000 GHz

CF Ste|
97.000000 MHz|
uto Man

'UI

I)

Freq Offset

o
T
N

STATUS

FSK_Ant1 2405 1000~26500

u Agwm Spedwm AnaM

H

Ref Offset 19.01 dB
Ref -0.99 dBm -46.910 dBm

IL
£

Center Freq 13 750000000 GHz #Avg Type: RMS A Frequency

Fos - Trig: Free Run Avg|Hold: 30/30
#Atten: 0 dB

MKkr2 4.809 70 GHz giiomane

= CenterFreq

13.750000000 GHz

StartFreq
1.000000000 GHz|

Stop Freq
26.500000000 GHz,

-UI

" Stop 26.50 GHz| CF Stey
#VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)| PR LI IC:
o

S~

3
=
=
3

FUNCTION | FUNCTION wIDTH FUNCTION VALUE

8
[ 240505GHz| 9125 dBm I N
4.809 70 GHz 46910Bm| [ | |
e L p—

STATUS

FSK_Ant1_2440_30~1000
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SENSENT] [ asGnAumo
#Avg Type: RMS
= Trig: FreeRun AvglHold: 30130
IFGﬂm:High #Atten: 0 dB

Mkr1 63.98 MHZ Auto Tune
seefﬁg?;t;ggms -46.892 dBm

CenterFreq
516.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
1.000000000 GHz

'UI

CF Ste|
97.000000 MHz|
uto Man

I)

Freq Offset

Start 30.0 MHz Stop 1.0000 GHz
f#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts

STATUS

o
T
N

FSK_Ant1 2440 1000~26500

lent Spenvum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO _ [09:26:23 PM Apr 05, 2012

Center Freq13 750000000 GHz . #Avg Type: RMS
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IFGﬂm.ngh #Atten: 0 dB

Auto Tune|
Ref Offset 19.11 dB

CenterFreq
13.750000000 GHz|

StartFreq
1.000000000 GHz

StopFreq|
26.500000000 GHz
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CF Ste|
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o
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%
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#Avg Type: RMS
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T s 7 oer LETA

Mkr1 63.98 MHZ Auto Tune
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StartFreq
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StopFreq|
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FSK Ant1 2475 1000~26500

jilent Spectrum Analyzer - Swept SA

|09:32:30 PM Api

| SENSE:INT| ALIGN AUTO

Center Freq 13.750000000 GHz . #Avg Type: RMS TRAGE 4
Trig: Free Run Avg|Hold: 30/30 e
IFGain:High #Atten: 0 dB sl3dP PP PP P

Mkr2 2.202 75 GHZ Atitolune

Ref Offset 19.34 dB >
Ref -0.56 dBm -49.381 dBm|

I — = CenterFreq|
13.750000000 GHz|

StartFreq
1.000000000 GHz

StopFreq|
26.500000000 GHz

'UI

Stop 26.50 GHz CF Ste|

#VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)RPRE ek
uto Man

I)

MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE =

X Y
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2 I 220275GHz|  49.381dBm| |
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8.7 RADIATED SPURIOUS EMISSION
8.71 Applicable Standard

According to FCC Part 15.247(d), 15.205, 15.209 and KDB 558074 D01 15.247 MEAS GUIDANCE v05r02
According to IC RSS-Gen and RSS-247

8.7.2 Conformance Limit

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41
According to FCC Part15.205,the level of any transmitter spurious emission in Restricted bands shall not exceed
the level of the emission specified in the following table
Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBuV/m) | Measurement Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 24000/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30

30-88 100 40 3

88-216 150 43.5 3

216-960 200 46 3

Above 960 500 54 3

8.7.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

8.7.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205. It
must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the
following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz

VBW > RBW

Sweep = auto

Detector function = peak
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Trace = max hold

For Below 1GHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz for

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 30MHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 9kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

For Below 150KHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 200Hz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this test, in
order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The peak reading
of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field
strength, which must comply with the limit specified in Section 15.35(b). Submit this data.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the hopping
signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted by a “duty
cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to demonstrate compliance with the
15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

8.7.5 Test Results

B Spurious Emission below 30MHz(9KHz to 30MHz)

Temperature: 25°C
Relative Humidity: | 60%
ATM Pressure: 1011 mbar
Emission .
(I;/IrquZ.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.
Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor
B Spurious Emission Above 1GHz(1GHz to 25GHz)
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Test mode: FSK Frequency: Channel 1: 2405MHz
Freq. | AntPol. Le\g{gggﬁ;‘/m) Limit 3m(dBuV/m) Over(dB)
(MHz)
H/V PK AV PK AV PK AV
4809.375 \ 55.07 35.18 74.00 54.00 18.93 18.82
11505 \ 60.42 38.99 74.00 54.00 13.58 15.01
17021.25 Y 65.18 43.94 74.00 54.00 8.82 10.06
4807.5 H 54.51 35.52 74.00 54.00 19.49 18.48
11506.87 H 60.98 38.84 74.00 54.00 13.02 15.16
17979.37 H 67.90 44.36 74.00 54.00 6.10 9.64
Test mode: FSK Frequency: Channel 8: 2440MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4878.75 \Y 54.58 36.07 74.00 54.00 19.42 17.93
8630.625 \Y, 56.37 32.74 74.00 54.00 17.63 21.26
14626.87 \Y, 62.82 42.23 74.00 54.00 11.18 11.77
4880.625 H 54.48 36.48 74.00 54.00 19.52 17.52
10147.5 H 58.32 36.49 74.00 54.00 15.68 17.51
17023.12 H 65.34 43.82 74.00 54.00 8.66 10.18
Test mode: FSK Frequency: Channel 15: 2475MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) HV PK AV PK AV PK AV
4950 Y 54.13 35.94 74.00 54.00 19.87 18.06
11493.75 Y 61.00 39.00 74.00 54.00 13.00 15.00
17006.25 \ 65.82 44.31 74.00 54.00 8.18 9.69
4950 H 52.86 35.85 74.00 54.00 21.14 18.15
11486.25 H 60.25 38.76 74.00 54.00 13.75 15.24
17971.87 H 66.13 43.90 74.00 54.00 7.87 10.10

Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor.
(3) Correct Factor= Ant_F + Cab_L - Preamp
(4) The reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.
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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Test mode: FSK Frequency: Channel 1: 2405MHz
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m) Limit 3m
(MHz) HV (VBW=3MHz) (dBuV/m) (VBW=10Hz) | (dBuV/m)
2379.00 H 44.98 74.00 36.99 54.00
2384.39 \Y 46.02 74.00 37.26 54.00
Test mode: FSK Frequency: Channel 15: 2475MHz
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m) Limit 3m
(MHz) HV (VBW=3MHz) (dBuV/m) (VBW=10Hz) | (dBuV/m)
2483.52 H 50.00 74.00 37.37 54.00
2483.87 V 47.72 74.00 37.97 54.00
Test mode: FSK Frequency: Hopping
Frequency Polarity PK(dBuV/m) Limit 3m AV(dBuV/m) | Limit 3m
(MHz) HIV (VBW=3MHz) (dBuV/m) | (VBW=10Hz) | (dBuV/m)
2389.6999 H 44.28 74.00 37.06 54.00
2484.3514 H 47.14 74.00 38.00 54.00
2389.3198 Y 44.40 74.00 37.07 54.00
2483.7179 Y 46.33 74.00 37.38 54.00

Note: (1) All Readings are Peak Value (VBW=3MHz) and Average Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor.
(3) Correct Factor=Ant_F + Cab_L - Preamp
(4) The reading of emissions are attenuated more than 20dB below the permissible
limits or the field strength is too small to be measured.
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B Spurious Emission below 1GHz(30MHz to 1GHz)
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Mode:

FSK 2405

Environment:

Temp: 25°C; Humi:60%

{FCC PART 15 C-QP;Limit|

30M

— QP Limit
+ QP Detector

—— Vertical PK

Frequency[Hz]

1 36.7968 33.34 -18.11 15.23 PK 40.00 24.77 Vertical
2 63.984 35.70 -19.11 16.59 PK 40.00 23.41 Vertical
3 480.5305 31.18 -9.78 21.40 PK 46.00 24.60 Vertical
4 592.1922 31.44 -7.14 24.30 PK 46.00 21.70 Vertical
5 640.7407 31.38 -6.25 25.13 PK 46.00 20.87 Vertical
6 836.8769 31.28 -3.94 27.34 PK 46.00 18.66 Vertical
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Mode:

FSK 2405

Environment:

Temp: 25°C; Humi:60%
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30M

— QP Limit
+ QP Detector

— Honzontal PK

100M

Frequency[Hz]

16

1 51.3614 31.84 -17.39 14.45 PK 40.00 25.55 Horizontal
2 67.8679 34.10 -19.66 14.44 PK 40.00 25.56 Horizontal
3 508.6887 31.37 -9.78 21.59 PK 46.00 24.41 Horizontal
4 586.3664 30.98 -7.14 23.84 PK 46.00 22.16 Horizontal
5 715.5055 31.25 -5.83 2542 PK 46.00 20.58 Horizontal
6 833.964 30.86 -4.02 26.84 PK 46.00 19.16 Horizontal
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Mode:

FSK 2440

Environment:

Temp: 25C; Humi:60%

Level[dBuVim]
@
7
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30M

— QP Limit

—— Vertical PK

+ QP Detector

Frequency[Hz]

1 38.7387 33.46 -17.99 15.47 PK 40.00 24.53 Vertical
2 64.955 37.30 -19.25 18.05 PK 40.00 21.95 Vertical
3 500.9209 31.88 -9.76 22.12 PK 46.00 23.88 Vertical
4 592.1922 30.90 -7.14 23.76 PK 46.00 22.24 Vertical
5 700.9409 31.60 -5.93 25.67 PK 46.00 20.33 Vertical
6 843.6737 30.96 -3.84 27.12 PK 46.00 18.88 Vertical
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FSK 2440

Environment:

Temp: 25°C; Humi:60%
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—— Horizontal PK

Frequency[Hz]

1G

1 67.8679 34.09 -19.66 14.43 PK 40.00 25.57 Horizontal
2 496.0661 31.12 -9.78 21.34 PK 46.00 24.66 Horizontal
3 588.3083 30.93 -7.14 23.79 PK 46.00 22.21 Horizontal
4 668.8989 31.69 -6.14 25.55 PK 46.00 20.45 Horizontal
5 827.1672 31.33 -4.17 27.16 PK 46.00 18.84 Horizontal
6 088.3483 30.40 -1.71 28.69 PK 54.00 25.31 Horizontal
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Mode:

FSK 2475

Environment:

Temp: 25°C; Humi:60%
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Level[dBuVim]
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30M

— QP Limit

—— Vertical PK

+ QP Detector

Frequency[Hz]

1 64.955 36.49 -19.25 17.24 PK 40.00 22.76 Vertical
2 489.2693 31.67 -9.80 21.87 PK 46.00 2413 Vertical
3 585.3954 32.44 -7.14 25.30 PK 46.00 20.70 Vertical
4 695.1151 31.44 -5.98 25.46 PK 46.00 20.54 Vertical
5 780.5606 31.39 -4.61 26.78 PK 46.00 19.22 Vertical
6 950.4805 31.45 -2.33 29.12 PK 46.00 16.88 Vertical
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Mode:

FSK 2475

Environment:

Temp: 25°C; Humi:60%
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Frequency[Hz]
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1 71.7518 34.51 -20.23 14.28 PK 40.00 25.72 Horizontal
2 504.8048 31.65 -9.77 21.88 PK 46.00 2412 Horizontal
3 577.6276 31.57 -7.35 24.22 PK 46.00 21.78 Horizontal
4 686.3764 31.33 -6.06 25.27 PK 46.00 20.73 Horizontal
5 841.7317 30.91 -3.85 27.06 PK 46.00 18.94 Horizontal
6 971.8418 30.45 -1.98 28.47 PK 54.00 25.53 Horizontal
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8.8 CONDUCTED EMISSION TEST
8.8.1 Applicable Standard

According to FCC Part 15.207
According to IC RSS-Gen 8.8

8.8.2 Conformance Limit

Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.

8.8.3 Test Configuration

Test according to clause 7.3 conducted emission test setup

8.8.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

8.8.5 Test Results

N/A
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8.9 ANTENNA APPLICATION

8.9.1 Antenna Requirement

Standard

FCC CRF Part15.203

FCC 47 CFR Part 15.247
(b)

RSS-Gen Section 6.8

RSS-247 Section 5.4

8.9.2 Result

PASS.
Note:

EMTEK(Y)

Access to the World

Requirement

An intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the
device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

If transmitting antennas of directional gain greater than 6dBi are used,
the power shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6dBi.

The applicant for equipment certification shall provide a list of all
antenna types that may be used with the transmitter, where applicable
(i.e. for transmitters with detachable antenna), indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each
antenna. The test report shall demonstrate the compliance of the
transmitter with the limit for maximum equivalent isotropically radiated
power (e.i.r.p.) specified in the applicable RSS, when the transmitter is
equipped with any antenna type, selected from this list.

If the transmitter employs an antenna system that emits multiple
directional beams, but does not emit multiple directional beams
simultaneously, the total output power conducted to the array or arrays
that comprise the device (i.e. the sum of the power supplied to all
antennas, antenna elements, staves, etc., and summed across all
carriers or frequency channels) shall not exceed the applicable output
power limit. However, the total conducted output power shall be reduced
by 1 dB below the specified limits for each 3 dB that the directional gain
of the antenna/antenna array exceeds 6 dBi. The directional antenna
gain shall be computed as the sum of 10 log (humber of array elements
or staves) plus the directional gain of the element or stave having the
highest gain.

M Antenna use a permanently attached antenna which is not replaceable.

[0 Not using a standard antenna jack or electrical connector for antenna replacement
[0 The antenna has to be professionally installed (please provide method of installation)

Please refer to the attached documentinternal Photos to show the antenna connector.

*** End of Report ***
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