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FCC RF Test Report

APPLICANT . Motorola Mobility, LLC
EQUIPMENT . Mobile Cellular Phone

BRAND NAME . Motorola

MODEL NAME . 7050

FCCID . IHDT56VALl

STANDARD . FCC Part 15 Subpart C §15.247

CLASSIFICATION : (DSS) Spread Spectrum Transmitter

This is a variant report which is only valid together with the original test report. The product
was received on Feb. 03, 2016. We, SPORTON INTERNATIONAL INC., would like to declare
that the tested sample has been evaluated in accordance with the test procedures and has

been in compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: Joseph Lin / Supervisor
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Report No. : FR620325-02A

1 General Description
1.1 Applicant

Motorola Mobility, LLC

222 W. Merchandise Mart Plaza, Chicago IL 60654 USA

1.2 Manufacturer

Motorola Mobility, LLC

222 W. Merchandise Mart Plaza, Chicago IL 60654 USA

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Mobile Cellular Phone
Brand Name Motorola

Model Name 7050

FCCID IHDT56VAL

EUT supports Radios application

GSM/EGPRS/WCDMA/HSPA/LTE/FM
WLAN 11b/g/n HT20

WLAN 11a/n HT20/HT40

Bluetooth v3.0 EDR

Bluetooth v4.0 LE

HW Version

DVT2

EUT Stage

Identical Prototype
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1.4 Re-use of Measured Data

This application re-uses data collected on a similar device. The subject device of this application (Model
7050, FCC ID IHDT56VAL) is electrically identical to the reference device (Model 8028, FCC ID
IHDT56VA2) for the portions of the circuitry corresponding to the data being re-used, as treated by KDB
Publication 178919 DO1.

For details concerning the similarity with respect to component placement, mechanical/electrical design
etc., please refer to the Operational Description.

The re-used RF data includes the following bands provided in Appendix A (Sporton RF Report No.
FR620325A for the reference device Model 8028, FCC ID IHDT56VA2):
-Bluetooth

In order to confirm hardware similarity of the subject device with the reference device, spot check
measurements were performed on the subject device for the individual cases as the table below this
paragraph.

Assertions concerning the similarity of these devices are based on representations by the applicant.
The applicant accepts full responsibility for the validity of the similarity claim, and for the determination
that verification test data are sufficient to support it.

Considering the spot check has been performed at the worst case within WLAN 2.4GHz of the
reference device, hence Bluetooth is not required to be tested.
Please refer to the DTS WLAN report.

Note: The device from which these reference data are taken is currently in the process of FCC
certification,and may not yet be visible on the FCC web system. However, these data are representative
of the reference device, and are valid for this purpose.
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1.5 Modification of EUT

No modifications are made to the EUT during all test items.
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Appendix A. Original Report

Please refer to Sporton report number FR620325A as below.
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FCC RF Test Report

APPLICANT . Motorola Mobility, LLC
EQUIPMENT . Mobile Cellular Phone

BRAND NAME . Motorola

MODEL NAME . 8028

FCCID . IHDT56VA2

STANDARD . FCC Part 15 Subpart C §15.247

CLASSIFICATION : (DSS) Spread Spectrum Transmitter

The product was received on Feb. 03, 2016 and testing was completed on Mar. 04, 2016. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: Joseph Lin / Supervisor
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Approved by: Jones Tsai / Manager

i
S\

’
1,
\\

|

)

@5

Testing Laboratory

// N
AT 1190

S\

N

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°'Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

SPORTON INTERNATIONAL INC. Page Number 1 1of 68
TEL : 886-3-327-3456 Report Issued Date : Apr. 28, 2016
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : IHDT56VA2 Report Template No.: BU5-FR15CBT Version 1.1



s=amranas. FCC RF Test Report Report No. : FR620325A

TABLE OF CONTENTS

REVISION HISTORY ...iiiieiitiiie ittt ettt e sttt e ettt e ettt e e e stt e e e e s ste e e e s stseeeastseeeassseeeansbeeeesseseeesnsbaeeassaeeesnnsneeas 3
SUMMARY OF TEST RESULT L..iiiiiiiiiiiii ettt ettt sttt st e e s s aaae e e s st e e e s st e e e s assbee e s ansbeeeeansteeeeeantaeaeenntaeeeeanees 4
1  GENERAL DESCRIPTION . ...citiiitittte ittt e ittete e sttt e e staeeaessseeaeataseaeaastaeeeassseeesassseeesassseeesansseeessssseeessssees 5
IO R Y o] o] [ Tot= o | TSP PP PP PP POPPPPTPP 5
1.2 IMTBNUTBCTUIET ..ottt e ettt e e e e 4 b e et e e e e e s s R bbb e e et e e e e e sanb b b e e et e e e e e annnbnnneeeeens 5
1.3 Product Feature of EQUIPMENT UNAEE TEST....ccciuiiiiiiiiiiee ittt 5
1.4 Product Specification of EQUIPMENt UNAEI TESE.......uuuuiiiiiiieiiieieieieieieieieisrninrerernrnnnrnn——————. 6
ST \Y (o T [ 1 Tor= o o = N PSSR 6
G T I =111 T T 0T 1T o 7
1.7 APPlCADIE STANAAIAS .....coo it 7
2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST .....uttiiiiiiieiiiiie st 8
0 R =T ] o [0 o =21 1Y T T [ 8
P2 =1 1Y o o PR 9
2.3 Connection Diagram Of TeSE SYSIEM ... ... 10
2.4 Support Unit used in test configuration and SYSEM .........coccuiiiiiiiiie i 11
A T =L I @ o= = 1a 10 g N ISy A= 1| o R 11
2.6 Measurement Results EXplanation EXamMPIe..........coooiiiiiiiiiiiiii e 11
I I S I ] U1 R PSPPSR 12
3.1  Number of Channel MEASUIEIMENT ........coiiiiiiiiiiiiie et e e e e e e e e e sibb e e e e e e e e e anaas 12
3.2 Hopping Channel Separation MEASUIEIMENT ...........ueiiiiiiiieiiiiie ettt e e e e siaeee e 14
3.3 DWEIl TIME MEASUIMEIMENT .....eiiiiiiiiiitiiie et e ettt e e e e et et e e e e e st bbbttt e e e e e saabbbeeeeeeeeesannbbbbeeeaaesaaanns 21
3.4 20dB and 99% Bandwidth MEaSUIrEMENT ...........uiiiieiiiiiiieiiee e e e e e e e e e s e enn e eeeaeeeannns 23
3.5  Peak Output POWEr MEASUIEIMENT ......cccie i i 36
3.6 Conducted Band EAQES MEASUIEMENT........oouuiiiiiiiiei ittt e sbr e e e sbneee e 38
3.7 Conducted Spurious EmMIiSSiON MEASUIMEMENT .......ccoiiiiiiiiiiiieie ettt e e eea e e e e 45
3.8 Radiated Band Edges and Spurious Emission MEasSUIrE€mMENt ...........cceeveiviiiiuiieeeeeeesiniiinneeneeessnnnns 55
3.9 AC Conducted EmMISSION MEASUIEIMENT..........uiiiiiiie ittt e e ettt ee e e e e e e sbe e e e e e e e e e abbrreeeaaeeeaaans 61
3.10 ANtENNA REQUIFEIMENES .....iiiiiiiiiee et ettt ettt e ettt e e e st et e e e sttt e e e sabb e e e e snbbeeeeanbbeeeesbbeeeeabneeeean 66
4 LIST OF MEASURING EQUIPMENT .....utiiiiiitiite sttt e e stiee e e sttee e e stteeeesntaeeassntseeassntseeessntseaessnsaneesssneneesns 67
5 UNCERTAINTY OF EVALUATION ...ttt ettt ettt ettt e sitte e e e st e e e e sntaeaeesntaeaeanntaeaeeaneaeaesanees 68

APPENDIX A. RADIATED TEST RESULTS

APPENDIX B. RADIATED SPURIOUS EMISSION PLOTS

SPORTON INTERNATIONAL INC. Page Number 1 2 0f 68
TEL : 886-3-327-3456 Report Issued Date : Apr. 28, 2016
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : IHDT56VA2 Report Template No.: BU5-FR15CBT Version 1.1



% Report No. : FR620325A

saronas. FCC RF Test Report

REVISION HISTORY

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR620325A Rev. 01 Initial issue of report Mar. 18, 2016
Adding the test setup photographs of AC Conducted
FR620325A Rev. 02 spurious and Radiated Spurious Emission Apr. 28, 2016
Measurement.
SPORTON INTERNATIONAL INC. Page Number : 30f 68
TEL : 886-3-327-3456 Report Issued Date : Apr. 28, 2016
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : IHDT56VA2 Report Template No.: BU5-FR15CBT Version 1.1



saronas. FCC RF Test Report
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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(1) Number of Channels 2> 15Chs Pass -
Hopping Channel
3.2 15.247(a)(1) > 2/3 of 20dB BW Pass -
Separation
Dwell Time of Each < 0.4secin 31.6sec
3.3 15.247(a)(1) Pass -
Channel period
3.4 15.247(a)(1) 20dB Bandwidth NA Pass -
34 - 99% Bandwidth - Pass -
3.5 15.247(b)(1) Peak Output Power <125 mw Pass -
3.6 15.247(d) Conducted Band Edges < 20dBc Pass -
Conducted Spurious
3.7 15.247(d) < 20dBc Pass -
Emission
Radiated Band Edges Under limit
3.8 15.247(d) and Radiated Spurious | 15.209(a) & 15.247(d) | Pass 7.30 dB at
Emission 197.940 MHz
Under limit
AC Conducted
3.9 15.207 15.207(a) Pass 13.40 dB at
Emission
3.222 MHz
15.203 &
3.10 Antenna Requirement N/A Pass -
15.247(b)
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Report No. : FR620325A

1 General Description
1.1 Applicant

Motorola Mobility, LLC

222 W. Merchandise Mart Plaza, Chicago IL 60654 USA

1.2 Manufacturer

Motorola Mobility, LLC

222 W. Merchandise Mart Plaza, Chicago IL 60654 USA

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Mobile Cellular Phone

Brand Name Motorola

Model Name 8028

FCC ID IHDT56VA2

IMEI Code 354117070006154 (for Radiated Spurious Emission)

354117070005990 (for AC Conducted Emission)

EUT supports Radios application

GSM/EGPRS/WCDMA/HSPA/LTE/FM
WLAN 11b/g/n HT20
WLAN 11a/n HT20/HT40
Bluetooth v3.0 EDR
Bluetooth v4.0 LE

HW Version

DVT2

EUT Stage

Identical Prototype

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications

or user's manual for more detailed description.

Accessory List
Brand Name : Motorola
AC Adapter Model Name : SPN5866A
Earphone Brand Name : Motorola
P Model Name : SJYN1181B
Brand Name : Motorola
USB Cable Model Name : SKN6462A

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : IHDT56VA2

Report Template No.: BU5-FR15CBT Version 1.1
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Report No. : FR620325A

1.4 Product Specification of EQuipment Under Test

1.5

Standards-related Product Specification

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 79

Carrier Frequency of Each Channel | 2402+n*1 MHz; n=0~78

Bluetooth BR(1Mbps) : 12.26 dBm (0.0168 W)

Maximum Output Power to Antenna | Bluetooth EDR (2Mbps) : 12.29 dBm (0.0169 W)

Bluetooth EDR (3Mbps) : 12.64 dBm (0.0184 W)

Bluetooth BR(1Mbps) : 0.876MHz

99% Occupied Bandwidth Bluetooth EDR (2Mbps) : 1.168MHz

Bluetooth EDR (3Mbps) : 1.152MHz

Fixed Internal Antenna

Antenna Type (The antenna peak gain of EUT is less than 6 dBi)
Bluetooth BR (1Mbps) : GFSK
Type of Modulation Bluetooth EDR (2Mbps) : 7 /4-DQPSK

Bluetooth EDR (3Mbps) : 8-DPSK

Modification of EUT

No modifications are made to the EUT during all test items.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : IHDT56VA2

Page Number : 6 of 68
Report Issued Date : Apr. 28, 2016
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1.6 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1022 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in
FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,
Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO2-HY CO05-HY 03CHO7-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.

1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

+ FCC Part 15 Subpart C §15.247

¢ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

SPORTON INTERNATIONAL INC. Page Number 1 7 of 68
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2 Test Configuration of Equipment Under Test
2.1 Descriptions of Test Mode

Preliminary tests were performed in different data rates and recorded the RF output power in the

following table:

Bluetooth RF Output Power
Channel | Frequency Data Rate / Modulation
GFSK 7 14-DQPSK 8-DPSK
1Mbps 2Mbps 3Mbps
Ch00 2402MHz 10.94 dBm 10.89 dBm 11.22 dBm
Ch39 2441MHz 12.26 dBm 12.29 dBm 12.64 dBm
Ch78 2480MHz 9.95 dBm 9.84 dBm 10.21 dBm
Bluetooth Average Power
Channel | Frequency Data Rate / Modulation
GFSK 7 /4-DQPSK 8-DPSK
1Mbps 2Mbps 3Mbps
Ch00 2402MHz 10.67 dBm 8.76 dBm 8.65 dBm
Ch39 2441MHz 12.01 dBm 10.14 dBm 10.06 dBm
Ch78 2480MHz 9.60 dBm 7.49 dBm 7.44 dBm
Remark:

1. All the test data for each data rate were verified, but only the worst case was reported.

2. The data rate was set in 3Mbps for all the test items due to the highest RF output power.

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower). Pre-scanned tests, X, Y, Z in three orthogonal panels,
and different data rates were conducted to determine the final configuration (Z plane as worst plane)
from all possible combinations, and the worst mode of radiated spurious emissions is Bluetooth

3Mbps mode, and recorded in this report.

b. AC power line Conducted Emission was tested under maximum output powetr.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : IHDT56VA2
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2.2 Test Mode

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases
Data Rate / Modulation
Test Item Bluetooth BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK 7 14-DQPSK 8-DPSK
Mode 1: CHO0_2402 MHz Mode 4: CHO0_2402 MHz Mode 7: CHO0_2402 MHz
Conducted Mode 2: CH39 2441 MHz Mode 5: CH39 2441 MHz Mode 8: CH39 2441 MHz
fest Cases Mode 3: CH78_2480 MHz Mode 6: CH78_ 2480 MHz Mode 9: CH78_2480 MHz
Bluetooth EDR 3Mbps 8-DPSK
Radiated Mode 1: CHOO_2402 MHz
Test Cases Mode 2: CH39_2441 MHz
Mode 3: CH78_2480 MHz
AC
N Mode 1 :GSMB850 Idle + Bluetooth Link + WLAN (2.4GHz) Link + Earphone + MP3 +
e USB Cable (Charging from Adapter)

Remark: For radiated test cases, the worst mode data rate 3Mbps was reported only, because this
data rate has the highest RF output power at preliminary tests, and the conducted spurious
emissions and conducted band edge measurement for each data rate are no worse than
3Mbps, and no other significantly frequencies found in conducted spurious emission.

SPORTON INTERNATIONAL INC.
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2.3 Connection Diagram of Test System

<Bluetooth Tx Mode>

1200acB0Hz
EUT
(Adapter)
EUT
(USB Cable)
EUT
EUT Bluetooth
(Earphone) Station

<AC Conducted Emission Mode>

1200acG0Hz
EUT
(Adapter)

]

EUT
{USB Cable)

Bluetooth Eaphone

Notebook
EUT

EUT T
(Earphone)

WWLAN AP

Sy=tem Simulator
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2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model Name|FCC ID Data Cable Power Cord
Bluetooth Base
1. R&S CBT32 N/A N/A Unshielded, 1.8 m
Station
2. |System Simulator [Anritsu MT8820C N/A N/A Unshielded, 1.8 m
3. |WLAN AP D-Link DIR-865L KA2IR865LA1 N/A Unshielded, 1.8 m
AC I/P:
FCC DoC/
Latitude Unshielded, 1.2 m
4. |Notebook DELL Contains FCC ID:|IN/A
E6320 DC O/P:
QDS-BRCM1054
Shielded, 1.8 m
Bluetooth
5. Sony Ericsson [MW600 PY7DDA-2029 N/A N/A
Earphone
6. |SD Card SanDisk MicroSD HC |FCC DoC N/A N/A

2.5 EUT Operation Test Setup

For Bluetooth function, programmed RF utility, “Command” installed in the EUT provide functions like

channel selection and power level for continuous transmitting and receiving signals.

2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)
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3 Test Result
3.1 Number of Channel Measurement

3.1.1 Limits of Number of Hopping Frequency

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

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. 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.

3. Setto the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.

3.1.4 Test Setup

Spectrum Analyzer EUT
3.1.5 Test Result of Number of Hopping Frequency
Test Mode : 3Mbps Temperature : 24~26C
Test Engineer : [Osolemio Chang Relative Humidity : (48~51%
Number of Hopping | Adaptive Frequency Limits .
: Pass/Fail
(Channel) Hopping (Channel) (Channel)
79 20 >15 Pass
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Number of Hopping Channel Plot on Channel 00 - 78
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Ref 20 dBm Late 20 aB L SWT 500 ms
20 Offfget 23}9 as
e
sp=
L--50
L-60
L--70
-80
Start 2.4 GHz 4.1 MHz/ Stop 2.441 GHz
Date: 9.FEB.2016 15:17:04
«RBW 300 kHz
*VBW 300 kHz
Ref 20 dBm Late 20 aB L SWT 500 ms
20 Offfget 23}9 as
CARATRNAAA AN RVaVavaavarava Ny
e

|-10

‘ 3DE
|--40

W
|- 60
Start 2.441 GHz 4.25 MHz/ Stop 2.4835 GHz
Date: 9.FEB.2016 15:24:31
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3.2 Hopping Channel Separation Measurement

3.2.1 Limit of Hopping Channel Separation

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping

channel, whichever is greater.

3.2.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

2. 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.

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

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.2.4 Test Setup

(=l o
Spectrum Analyzer EUT
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3.2.5 Test Result of Hopping Channel Separation
Test Mode : 1Mbps Temperature : 24~26C
Test Engineer : |Osolemio Chang Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW)
Channel - Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.6333 Pass
39 2441 1.002 0.6333 Pass
78 2480 1.002 0.6333 Pass
Channel Separation Plot on Channel 00 - 01
® «RBW 300 kHz [
1o \“ “
L 1IN N |
_—1;/ \
»
Date: 9.FEB.2016 14:07:19
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Channel Separation Plot on Channel 39 - 40

«RBW 300 kHz belta 2 [T1 1
«VBW 300 kHz 0.12 dB

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 1.002000000 M

20 Offfet 23f9 am Marker[ 1 [T1 |

10 o~ P 2la41044poo =

)4 N N |
N N

|--30

|--40

|--s0

|--<0

|--70

-80

Center 2.4415 GHz 300 kHz/ Span 3 MHz

Date: 9.FEB.2016 14:08:54

Channel Separation Plot on Channel 77 - 78

«RBW 300 kHz Delta 2 [T1 ]
«VBW 300 kHz -0.34 ae

Ref 20 dBm «Att 20 dB SWT 2.5 ms 1.002000000 MHz

20 Offfet 23|99 am Marker[ 1 [T1 |

= | T N T

|--30

|--40

|--s0

|--<0

|--70

-80

Center 2.4795 GHz 300 kHz/ Span 3 MHz
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Report No. : FR620325A

Test Mode : 2Mbps Temperature : 24~26°C
Test Engineer : [Osolemio Chang Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW) _
Channel - Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.302 0.8440 Pass
39 2441 1.002 0.8480 Pass
78 2480 1.008 0.8480 Pass
Channel Separation Plot on Channel 00 - 01
e
E B f/(( \\\ Lvi
Date: 9.FEB.2016 14:15:17
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Channel Separation Plot on Channel 39 - 40

«RBW 300 kHz belta 2 [T1 1
«VBW 300 kHz 0.12 dB

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 1.002000000 M

20 Offfet 23f9 am Marker[ 1 [T1 |

/| N

|--30

|--40

|--s0

|--<0

|--70

-80

Center 2.4415 GHz 300 kHz/ Span 3 MHz

Date: 9.FEB.2016 14:16:22

Channel Separation Plot on Channel 77 - 78

«RBW 300 kHz Delta 2 [T1 ]
«VBW 300 kHz ~0.43 aB

Ref 20 dBm «Att 20 dB SWT 2.5 ms 1.008000000 MHz

20 Offfet 23|99 am Marker[ 1 [T1 |

r VL

|--30

|--40

|--s0

|--<0

|--70

-80

Center 2.4795 GHz 300 kHz/ Span 3 MHz
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Test Mode : 3Mbps Temperature : 24~26°C
Test Engineer : [Osolemio Chang Relative Humidity : |48~51%
Frequency Frequency Separation (2/3 of 20dB BW) _
Channel - Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.8240 Pass
39 2441 1.002 0.8280 Pass
78 2480 1.002 0.8240 Pass
Channel Separation Plot on Channel 00 - 01
I e
, L \,M'N
E ° ,if \\ -
'ﬁ'/ |
Date: 9.FEB.2016 14:19:17
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Channel Separation Plot on Channel 39 - 40

«RBW 300 kHz belta 2 [T1 1
«VBW 300 kHz 0.16 dB

Ref 20 dBm ~Att 20 dB SWT 2.5 ms 1.002000000 M

20 Offfet 23f9 am Marker[ 1 [T1 |
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|--40

|--s0
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|--70
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Center 2.4415 GHz 300 kHz/ Span 3 MHz

Date: 9.FEB.2016 14:22:10

Channel Separation Plot on Channel 77 - 78

«RBW 300 kHz belta 2 [T1 1
«VBW 300 kHz -0.35 dB

Ref 20 dBm «Att 20 dB SWT 2.5 ms 1.002000000 MHz

20 Offfet 23|99 am Marker[ 1 [T1 |
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|--40
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|--70

-80

Center 2.4795 GHz 300 kHz/ Span 3 MHz
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3.3 Dwell Time Measurement

3.3.1 Limit of Dwell Time

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period

of 0.4 seconds multiplied by the number of hopping channels employed.

3.3.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

2. 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.

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

4.  Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: 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.

6. Measure and record the results in the test report.

3.3.4 Test Setup

e ]

Spectrum Analyzer EUT
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3.3.5 Test Result of Dwell Time

Test Mode : DH5 Temperature : 24~26C
Test Engineer : |Osolemio Chang Relative Humidity : |48~51%
. Package
Hopping | Hops Over Transfer Dwell Time Limits .
Mode Channel |Occupancy . Pass/Fail
: Time (sec) (sec)
Number [Time(hops)
(msec)
Normal 79 106.67 2.90 0.31 0.4 Pass
AFH 20 53.33 2.90 0.15 0.4 Pass
Remark:
1. Innormal mode, hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.
With channel hopping rate (1600 / 6 / 79) in Occupancy Time Limit (0.4 x 79) (s),
Hops Over Occupancy Time comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops.
2. In AFH mode, hopping rate is 800 hops/s with 6 slots in 20 hopping channels.
With channel hopping rate (800 / 6 / 20) in Occupancy Time Limit (0.4 x 20) (s),
Hops Over Occupancy Time comes to (800 /6 / 20) x (0.4 x 20) = 53.33 hops.
3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
Package Transfer Time Plot
= ‘Lr ” | ;‘1 ! \u.r\ "
A el el
Date: 9.FEB.2016 12:19:25
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3.4 20dB and 99% Bandwidth Measurement
3.4.1 Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.4.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

2. 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.

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

4. Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1% of the 99% bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

6. Measure and record the results in the test report.

3.4.4 Test Setup

(=l o
Spectrum Analyzer EUT
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Report No. : FR620325A

3.4.5 Test Result of 20dB Bandwidth

Test Mode : 1Mbps Temperature : 24~26C

Test Engineer : |Osolemio Chang Relative Humidity : |48~51%
Channel Frequency (MHz) 20dB Bandwidth (MHz)

00 2402 0.950

39 2441 0.950

78 2480 0.950

20 dB Bandwidth Plot on Channel 00

&

Ref 20 dBm

«RBW 30 kHz
«VBW 300 kHz

~Att 20 dB SWT 2.5 ms

Ma

20 Offfet 23f9 am

10 .

] AT

A

\x\

|--70

-80

Center 2.402 GHz 200 kHz/

Date: 9.FEB.2016 14:30:11

Span 2 MHz
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FCC RF Test Report

Report No. : FR620325A

20 dB Bandwidth Plot on Channel 39

&%

Ref 20 dBm «Att

«RBW 30 kHz

«VBW 300

20 aB SWT 2.5

kHz

ms

20 Off 23]9

RN

L-\

= < e

|--s0

|--<0

|--70

-80

Center 2.441 GHz

Date: 9.FEB.2016 14:34:19

200 kHz/

20 dB Bandwidth Plot on Channel 78

&%

Ref 20 dBm «Att

«RBW 30 kHz

«VBW 300

20 aB SWT 2.5

kHz

ms

Span 2 MHz

20 Off 23]9

i
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|--30
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200 kHz/

Span 2 MHz
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Report No. : FR620325A

Test Mode :

2Mbps Temperature : 24~26C

Test Engineer :

Osolemio Chang Relative Humidity : |48~51%

Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 1.266
39 2441 1.272
78 2480 1.272

20 dB Bandwidth Plot on Channel 00

&%

~RBW 30 kHz
~VBW 300 kHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

20 Offfet 23|99 dB

|10

== |, f\t’\x\

NAW\;‘_\

B2 a4

Center 2.402 GHz 300 kHz/

Date: 9.FEB.2016 14:45:22

span 3 MHz
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20 dB Bandwidth Plot on Channel 39

«RBW 30 kHz Marker
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 5 ms

20 Offpet 239 as ST

=| - ANA L

S 70 P N s

|--s0

|--<0

|--70

-80

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 9.FEB.2016 14:49:00

20 dB Bandwidth Plot on Channel 78

«RBW 30 kHz Marker 1 [Tl 1]
«VBW 300 kHz 5.10 dBm

Ref 20 dBm «Att 20 dB SWT 5 ms

20 Offfet 23|99 am ndB [T

e s O
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-80

Center 2.48 GHz 300 kHz/ Span 3 MHz
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Test Mode :

3Mbps

Temperature : 24~26C

Test Engineer :

Osolemio Chang

Relative Humidity : |48~51%

Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 1.236
39 2441 1.242
78 2480 1.236

20 dB Bandwidth Plot on Channel 00

&%

Ref 20 dBm

~Att 20 dB

~RBW 30 kHz

~VBW 300 kHz

SWT 5 ms

20 Offfpet 23]9 dB [T
=
== |, /\’NMﬂ/ K/\V& \/J\ :
5
e ff AN /\A“r\-ﬂj \“‘{j\n e
W Y
70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 9.FEB.2016 14:55:12
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FCC RF Test Report

Report No. : FR620325A

20 dB Bandwidth Plot on Channel 39

«RBW 30 kHz
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 5 ms
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Date: 9.FEB.2016 15:01:07

20 dB Bandwidth Plot on Channel 78
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3.4.6 Test Result of 99% Occupied Bandwidth

Test Mode :

1Mbps

Temperature : 24~26°C

Test Engineer :

Osolemio Chang

Relative Humidity : |48~51%

Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 0.872
39 2441 0.872
78 2480 0.876
99% Occupied Bandwidth Plot on Channel 00
&® L

0

AN

|--70

-80

Center 2.402 GHz

Date: 9.FEB.2016 14:31:49

200 kHz/

Span 2 MHz
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99% Occupied Bandwidth Plot on Channel 39

&%

Ref 20 dBm «Att
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«RBW 30 kHz Marker
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99% Occupied Bandwidth Plot on Channel 78
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Test Mode : 2Mbps

Temperature : 24~26C

Test Engineer : |Osolemio Chang

Relative Humidity : |48~51%

Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.168
39 2441 1.168
78 2480 1.168

99% Occupied Bandwidth Plot on Channel 00

&%

Ref 20 dBm

~RBW 30 kHz
~VBW 100 kHz

~Att 20 dB SWT 2.5 ms

L10 i o | IEN
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99% Occupied Bandwidth Plot on Channel 39
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Ref 20 dBm «Att 20 dB SWT 2.5 ms
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99% Occupied Bandwidth Plot on Channel 78
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Test Mode : 3Mbps

Temperatu

re : 24~26C

Test Engineer : |Osolemio Chang

Relative Humidity : |48~51%

Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.144
39 2441 1.152
78 2480 1.148

99% Occupied Bandwidth Plot on Channel 00

&%

Ref 20 dBm

~RBW 30 kHz
~VBW 100 kHz

~Att 20 dB SWT 2.5 ms
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99% Occupied Bandwidth Plot on Channel 39

«RBW 30 kHz Marker 1 [T1 ]
«VBW 100 kHz 7.97 dBm
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99% Occupied Bandwidth Plot on Channel 78
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Date: 9.FEB.2016 15:07:57

Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.5 Peak Output Power Measurement

3.5.1 Limit of Peak Output Power

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator shall not
exceed the following: (1) For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band
0.125 watts. The power limit for 1Mbps is 1watt, and for 2Mbps, 3Mbps and AFH are 0.125 watts.

3.5.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.5.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

2. The RF output of EUT was connected to the power meter 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.

4. Measure the conducted output power with cable loss and record the results in the test report.

Measure and record the results in the test report.

3.5.4 Test Setup

Power Meter EUT
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3.5.5 Test Result of Peak Output Power
Test Mode : 1Mbps Temperature : 24~26C
Test Engineer : |Osolemio Chang Relative Humidity : |48~51%
RF Power (dBm)
Frequency
Channel GFSK Max. Limits
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 10.94 20.97 Pass
39 2441 12.26 20.97 Pass
78 2480 9.95 20.97 Pass

Note: For AFH mode using 20 hopping channels, the maximum output power limit is 20.97dBm.

Test Mode :

2Mbps

Temperature :

24~26C

Test Engineer :

Osolemio Chang

Relative Humidity :

48~51%

RF Power (dBm)

Frequency
Channel 7 14-DQPSK Max. Limits
(MHz) Pass/Fail
2 Mbps (dBm)
00 2402 10.89 20.97 Pass
39 2441 12.29 20.97 Pass
78 2480 9.84 20.97 Pass
Test Mode : 3Mbps Temperature : 24~26C
Test Engineer : |Osolemio Chang Relative Humidity : |48~51%
RF Power (dBm)
Frequency
Channel 8-DPSK Max. Limits
(MHz) Pass/Fail
3 Mbps (dBm)
00 2402 11.22 20.97 Pass
39 2441 12.64 20.97 Pass
78 2480 10.21 20.97 Pass
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3.6 Conducted Band Edges Measurement
3.6.1 Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power

shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.6.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

2.  Setto the maximum power setting and enable the EUT transmit continuously.

3. Set RBW = 100kHz, VBW = 300kHz. Band edge emissions must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100kHz RBW. The
attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is
used.

4.  Enable hopping function of the EUT and then repeat step 2. and 3.

5. Measure and record the results in the test report.

3.6.4 Test Setup

Spectrum Analyzer EUT
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3.6.5 Test Result of Conducted Band Edges

Test Mode : 1Mbps Temperature :

24~26°C

Test Channel : |00 and 78 Relative Humidity :

48~51%

Test Engineer :

Osolemio Chang

Low Band Edge Plot on Channel 00

~RBW 100 kHz 1
~VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

20 Offfet 23]9 dB

M

Date: 4.MAR.2016 11:09:10

High Band Edge Plot on Channel 78

~RBW 100 kHz 1
~VBW 300 kHz
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|
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l/\‘ﬂr.J %WNWW )
Date: 9.FEB.2016 15:32:20
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Test Mode : 2Mbps

Temperature :

24~26C

Test Channel : |00 and 78

Relative Humidity :

48~51%

Test Engineer :

Osolemio Chang

Low Band Edge Plot on Channel 00

®

~RBW 100 kHz
«~VBW 300 kHz

Ma

Lio i _— =
&
B [
/w/ \
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz
Date: 9.FEB.2016 15:32:50
High Band Edge Plot on Channel 78
Lio . X
=| /J“M\
! f T \
f*‘g"rj \(J\E*WWEM&W " sl i
Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz
Date: 9.FEB.2016 15:33:30
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Test Mode : 3Mbps

Temperature :

24~26C

Test Channel : |00 and 78

Relative Humidity :

48~51%

Test Engineer :

Osolemio Chang

Low Band Edge Plot on Channel 00

®

~RBW 100 kHz
«~VBW 300 kHz

Ma

Rer 20 aBm sAtt 20 am SWE 2.5 ms ;
G T BT
Lio - | 2]
/,/"
== |
/ \ LVL
— =TT - T
|20 3 \
l-so J \ .
-
| F‘J L‘MN
L-s0
L
-80
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz
Date: 9.FEB.2016 15:34:28

High Band Edge Plot on Channel 78

®

~RBW 100 kHz
«~VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

Ma

20 offpet

1.2 MHz/

Date: 9.FEB.2016 15:35:08

Stop 2.4895 GHz
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3.6.6 Test Result of Conducted Hopping Mode Band Edges

Test Mode : 1Mbps Temperature : 24~26C

Test Engineer : |Osolemio Chang Relative Humidity : |48~51%

1Mbps Hopping Mode Low Band Edge Plot

~RBW 100 kHz 1|
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

HA
:
:
:
:
:
-
:
w
|

Start 2.395 GHz 1 MHz/ Stop 2.405 GHz

Date: 9.FEB.2016 15:27:19

1Mbps Hopping Mode High Band Edge Plot

~RBW 100 kHz 1|
«VBW 300 kHz

Ref 20 dBm «Att 20 dB SWT 2.5 ms

e
31
- ‘

Date: 9.FEB.2016 15:27:58
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Test Mode : 2Mbps Temperature : 24~26C
Test Engineer : [Osolemio Chang Relative Humidity : |48~51%

2Mbps Hopping Mode Low Band Edge Plot

“RBW 100 kHz
«VBW 300 kHz

Ref 20 dBm ~Att 20 dB SWT 2.5 ms . 000¢ E

20 Offfpet 23[9 am

10 r T TIET
[,f"
==

-
l-60.
-80
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz

Date: 9.FEB.2016 15:29:02

2Mbps Hopping Mode High Band Edge Plot

«~RBW 100 kHz !
«VBW 300 kHz 1B
Ref 20 dBm ~Att 20 dB SWT 2.5 ms . 55600 E

20 Offpet 23[9 am

s
LJK P S By Ao el f o]

oo e s W oAt

-60

-80

Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz

Date: 9.FEB.2016 15:29:45
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Test Mode : 3Mbps Temperature : 24~26C
Test Engineer : [Osolemio Chang Relative Humidity : |48~51%
3Mbps Hopping Mode Low Band Edge Plot
Lio . X
j /JW
MN
W, J ST A N sde i Al
Start 2.395 GHz 1 MHz/ Stop 2.405 GHz
Date: 9.FEB.2016 15:26:00
3Mbps Hopping Mode High Band Edge Plot
Lio — X
\“«wwwi~su_~~r A Ao
Start 2.4775 GHz 1.2 MHz/ Stop 2.4895 GHz
Date: 9.FEB.2016 15:26:41
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3.7 Conducted Spurious Emission Measurement

3.7.1 Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.7.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.7.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.8.

2. 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.

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

4. Set RBW =100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics / spurs must
be at least 20 dB down from the highest emission level within the authorized band as measured
with a 100 kHz RBW.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.7.4 Test Setup

le )

Spectrum Analyzer EUT
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3.7.5 Test Result of Conducted Spurious Emission

Test Mode : 1Mbps Temperature : 24~26C
Test Channel : |00 Relative Humidity : |48~51%
Test Engineer : Osolemio Chang

1Mbps CSE Plot on Ch 00 between 30MHz ~ 3 GHz

~RBW 100 kHz Ma
«VBW 300 kHz —a7. IE

L i L 2]
=
ot & sl o dling Kl \ Y W LN S W TR PN S Y
Date: 9.FEB.2016 14:32:50
1Mbps CSE Plot on Ch 00 between 2 GHz ~ 25 GHz
L L 2]
=
Ld Rk g P
Date: 9.FEB.2016 14:33:12
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Test Mode :

1Mbps

Temperature :

24~26C

Test Channel :

39

Relative Humidity :

48~51%

Test Engineer :

Osolemio Chang

1Mbps CSE Plot on Ch 39 between 30MHz ~ 3 GHz

®

~RBW 100 kHz
«~VBW 300 kHz

M

Ref 20 dBm «Att 10 dB SWT 300 ms
20 Otfffet 23]9 dab
i 1
Fio [ 2]
&= |
v
-1
20
I-30
3pB
-4
1
b, Sk Mo b g ek Yl&n YN SSISTI GUPR YT H I 7 Ald, Ed
I-60
L7
-80
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 9.FEB.2016 14:38:11

1Mbps CSE Plot on Ch 39 between 2 GHz ~ 25 GHz

®

Ref 20 dBm

~RBW 100 kHz
«~VBW 300 kHz

10 ae SWT 2.3 s

M

20 Offfpet 23[9 am

o

st Sl R

Date: 9.FEB.2016 14:38:33

2.3 GHz/

Stop 25 GHz
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Test Mode : 1Mbps Temperature : 24~26°C
Test Channel : (78 Relative Humidity : |48~51%
Test Engineer : Osolemio Chang

1Mbps CSE Plot on Ch 78 between 30MHz ~ 3 GHz

«RBW 100 kHz Ma x
«~VBW 300 kHz 1B

Ref 20 aBm ~Att 10 aB SWT 300 ms . 100000 M
20 oftfer 235 am
Lio [ 2]
= |
v
L
-20
30
apm
l-a
s e PO RINET V. [IOORy: SrAPOU JRg] . S | Jl il Sl s
-0
L7
-80
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 9.FEB.2016 14:43:33

1Mbps CSE Plot on Ch 78 between 2 GHz ~ 25 GHz

«RBW 100 kHz Ma x
«~VBW 300 kHz 1B

Ref 20 dBm «Att 10 dB SWT 2.3 s . )000¢ b

20 Offfpet 23[9 am

o X
iE
= |
Ve
L
24
420
Lo
3ps
i [A‘ﬂmm; SR el pe ﬁw“"\s‘ ,.(g,pﬁ-’“‘
e irtd

Start 2 GHz 2.3 cHz/ Stop 25 GHz

Date: 9.FEB.2016 14:43:55
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