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Applicant: Audio Partnership Plc.
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Kingdom
Manufacturer: Audio Partnership Plc.
Gallery Court, Hankey Place, London, SE1 4BB United
Kingdom
Description of Sample(s): Product: TV Speaker Base with Bluetooth

Brand Name: Cambridge Audio
Modd Number:  TV5S

FCCID: YKBMTV25-018
Date Sample(s) Received: 2014-08-13
Date Tested: 2014-08-14 to 2014-08-21
I nvestigation Requested: Perform ElectroMagnetic | nterference measurement in

accordance with FCC 47CFR [Codes of Federal
Regulations] Part 15: 2012 and ANSI C63.4: 2009 for FCC
Certification.

Conclusion(s): The submitted product COMPLIED with the requirements
of Federal Communications Commission [FCC] Rules and
Regulations Part 15. The tests were performed in accordance
with the standards described above and on Section 2.2 in this

Test Report.
Remark(s):
Dr. LEE Kam Chued
Authorized Signatory
ElectroM agnetic Compatibility Department
For and on behalf of
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1.0 General Details
1.1 Test Laboratory

The Hong Kong Standards and Testing Centre Ltd.
EMC Laboratory

10 Dai Wang Street, Taipo Industrial Estate

New Territories, Hong Kong

Telephone: 852 2666 1888
Fax: 852 2664 4353

12 Equipment Under Test [EUT]
Description of Sample(s)

Product: TV Speaker Base with Bluetooth

Manufacturer: Audio Partnership Plc.
Gallery Court, Hankey Place, London, SE1 4BB United
Kingdom

Brand Name: Cambridge Audio

Modd Number: TV5

Rating: 24V d.c. with Jack

The AC/DC adaptor was provided by the applicant with following details:
Brand name: Cambridge Audio; Model no.: TP06-240250W; Input: 100-240Va.c. 50/60Hz
1.5A MAX ; Output: 24Vd.c. 2.5A.

1.2.1 Description of EUT Operation

The Equipment Under Test (EUT) is a Bluetooth speaker, modulation by IC; and typeis
frequency hopping speed spectrum Modulation.

13 Date of Order
2014-08-13

14 Submitted Sample(s):
1 Sample

15 Test Duration
2014-08-14 to 2014-08-21

16 Country of Origin

China

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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1.7 RF Module Details

Module Modd Number: GWBSC
Module FCC ID: N/A
Module Transmission Type: Bluetooth V2.1+EDR
Modulation: FHSS (GFSK / p/4-DQPSK / 8DPSK)
Data Rates: 1 MBps. GFK
2 MBps: p/4-DQPSK
3 MBps: 8DPSK
Freguency Range: 2400-2483.5MHz
Carrier Freguencies: 2402MHz — 2480MHz

Module Specification (specification provided by manufacturer)

1.8 AntennaDetails

Antenna Type: Meander line antenna
Antenna Length: 13.7mm
Antenna Gain: 2dBi

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org
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2.0 Technical Details
21 I nvestigations Requested

Perform Electromagnetic Interference measurements in accordance with FCC 47CFR [Codes

of Federal Regulations] Part 15: 2012 Regulations. FCC Pubic Notice DA 00-705 and ANSI

C63.4: 2009 for FCC Certification.
2.2 Test Standards and Results Summary Tables

EMISSION
Results Summary
Test Condition Test Requirement Test Method Class/ Test Result
Severity | Pass Faill N/A
Maximum Peak Conducted FCC 47CFR FCC Pubic Notice N/A X ] ]
Output Power 15.247(b)(1) DA 00-705
Radiated Spurious FCC 47CFR 15.209 ANSI C63.4:2009 N/A X O O
Emissions
AC Mains Conducted FCC 47CFR 15.207 ANSI C63.4:2009 N/A X O O
Emissions
Number of Hopping FCC 47CFR FCC Pubic Natice N/A D Il Il
Frequency 15.247(a)(2)(b)(2) DA 00-705
20dB Bandwidth FCC 47CFR FCC Pubic Notice N/A X ] ]
15.247(a)(2) DA 00-705

Hopping Channel FCC 47CFR FCC Pubic Notice N/A X O O
Separation 15.247(a)(1) DA 00-705
Band-edge measurement FCC 47CFR 15.247(c) FCC Pubic Natice N/A D Il Il
(Radiated) DA 00-705
Time of Occupancy FCC 47CFR FCC Pubic Notice N/A X 0O 0O
(Dwell Time) 15.247(a)(1)(iii) DA 00-705
Pseudorandom Hopping FCC 47CFR N/A N/A X N N
Algorithm 15.247(3)(1)
Antenna requirement FCC 47CFR 15.203 N/A N/A X O O
RF Exposure FCC 47CFR 15.247(i) N/A N/A X O O

Note: N/A — Not Applicable

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



Date: 2014-09-04
No.: MH190540

2.3 Tablefor Test Modes
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Preiminary tests were performed in different data rate to find the worst radiated emission. The
dataratein the table below is the worst case rate with respect to the specific test item.
Investigation has been done on all the possible configurations for searching the worst cases.

Thefollowing table isalist of the test modes shown in thistest report.

Emission

Test Items Mode Data Rate
Maximum Peak Conducted Output Power GFSK / p/4-DQPSK / 8DPSK | 1MBps/ 2MBps/ 3MBps
Hopping Channel Separation GFSK / p/4-DQPSK / 8DPSK | 1MBps/ 2MBps/ 3MBps
Number of Hopping Frequency GFSK / p/4-DQPSK / 8DPSK 2MBps
Time of Occupancy(Dwell Time) 8DPSK (DH1/ DH3/ DH5) 2MBps
Radiated Spurious Emissions GFSK / p/4-DQPSK / 8DPSK | 1MBps/ 2MBps/ 3MBps
Band-edge compliance of Conducted GFSK / p/4-DQPSK / 8DPSK 2MBps

The Hong Kong Standards and Testing Centre Ltd.

10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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3.0 Test Results
31 Emission

311 Maximum Peak Conducted Output Power

Test Requirement: FCC 47CFR 15.247(b)(2)
Test Method: FCC Pubic Notice DA 00-705
Test Date: 2014-08-15
Mode of Operation: Tx mode

Test Method:

The RF output of the EUT was connected to the spectrum analyzer. All the attenuation or cable loss
will be added to the measured maximum output power. The results are recorded in dBm.

Spectrum Analyzer Setting:

RBW = 3 MHz, VBW= 3MHz, Sweep = Auto, Span = 10MHz
Detector = Peak, Trace = Max. hold

Test Setup:

EUT Attenuator Spectrum Analyzer

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org
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Limitsfor Maximum Peak Conducted Output Power [FCC 47CFR 15.247]:

The maximum peak output power shall not exceeded the following limits:

For frequency hopping systems employing at least 75 hopping channels: 1 Watt

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 Waitts
For Digital Transmission systems in 2400-2483.5 MHz Band: 1 Wait

Results of Bluetooth Communication mode (GFSK) (Fundamental Power): Pass

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2402

0.00185

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2441

0.00188

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2480

0.00189

Results of Bluetooth Communication mode (p/4-DQPSK) (Fundamental Power): Pass

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2402

0.00128

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2441

0.00130

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2480

0.00129

Results of Bluetooth Communication mode (8 DPSK) (Fundamental Power): Pass

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2402

0.00130

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2441

0.00132

Transmitter Frequency (MHZ2)

Maximum conducted output power (Watt)

2480 0.00130
Calculated measurement uncertainty 30MHz to 1GHz 1.7dB
1GHz to 18GHz 1.7dB

Remark:

1. All test datafor each data rate were verified, but only the worst case was reported.
2. The EUT is programmed to transmit signals continuously for all testing.
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Test plot of Maximum Peak Conducted Output Power :

Bluetooth Communication mode (GFSK, 2402M Hz)
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Bluetooth Communication mode (GFSK, 2441MHz)
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Bluetooth Communication mode (GFSK, 2480M Hz)
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Bluetooth Communication mode (p/4-DQPSK, 2402M Hz)
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Bluetooth Communication mode (p/4-DQPSK, 2441M Hz)
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Bluetooth Communication mode (p/4-DQPSK, 2480M Hz)
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Bluetooth Communication mode (8DPSK, 2402M Hz)
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Bluetooth Communication mode (8DPSK, 2441MHz)
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Bluetooth Communication mode (8DPSK, 2480M Hz)
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3.1.2 Radiated Spurious Emissions

Test Reguirement: FCC 47CFR 15.209
Test Method: ANSI C63.4:2009
Test Date: 2014-08-16
Mode of Operation: Tx mode/ Bluetooth Communication mode (GFSK / p/4-DQPSK/
8DPSK)
Test Method:

The sample was placed 0.8m above the ground plane of semi-anechoic Chamber*. Measurements in
both horizontal and vertical polarities were performed. During the test, each emission was maximized
by: having the EUT continuously working, investigated al operating modes, considered typical
configuration to obtain worst position, manipulating interconnecting cables, rotating turntable, varying
antenna height from 1m to 4m in both horizontal and vertical polarizations. The emissions worst -case
are shown in Test Results of the following pages.

*: Semi-Anechoic chamber located on the G/F of The Hong Kong Standards and Testing Centre
Ltd. with a metal ground plane filed with the FCC pursuant to section 2.948 of the FCC rules,
with Registration Number: 607756.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Spectrum Analyzer Setting:

Page 20 of 92

9KHz — 30MHz (Pk & Av) RBW: 10kHz
VBW: 30kHz
Sweep:  Auto
Span:  Fully capture the emissions being measured
Tracee Max. hold
30MHz — 1GHz (QP) RBW: 120kHz
VBW: 120kHz
Sweep:  Auto
Span:  Fully capture the emissions being measured
Tracee Max. hold
Above 1GHz (Pk & Av) RBW: 1MHz
VBW: 3MHz
Sweep:  Auto
Span:  Fully capture the emissions being measured
Tracee Max. hold
Test Setup
Semi-Anechoic Chamber
Distance = 3m Computer
Al e
| | | Receiver
EUT Turn-table
Absorbers
Ground Plane

- Absorbers placed on top of the ground plane are for measurements above 1000MHz only.
- Measurements between 30MHz to 1000M Hz made with Bi-log antennas, above 1000MHz horn antennas are used,

9kHz to 30MHz loop antennas are used.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Limitsfor Radiated Emissions [FCC 47 CFR 15.209 Class BJ:

Freguency Range Quasi-Peak Limits
[MHZ] [M//m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)

1.705-30 30

30-88 100
88-216 150
216-960 200
Aboved60 500

The emission limits shown in the above table are based on measurement employing a CISPR quasi -peak detector
and above 1000MHz are based on measurements employing an average detector.

Result of Tx mode (2402.0 MHZz) (GFSK mode) (9kHz — 30MHZz): Pass

Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2402.0 MHZz) (GFSK mode) (30MHz — 1GHZz): Pass
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2402.0 MHz) (GFSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4304.0 13.4 415 54.9 74.0 19.1 Vertical
4804.0 11.5 42.4 53.9 74.0 20.1 Horizontal
7206.0 9.5 45.1 54.6 74.0 19.4 Vertical
7206.0 8.7 46.2 54.9 74.0 19.1 Horizontal
9608.0 7.5 48.0 55.5 74.0 18.5 Vertical
9608.0 7.8 48.8 56.6 74.0 17.4 Horizontal
12010.0 4.8 515 56.3 74.0 17.7 Vertical
12010.0 4.0 524 56.4 74.0 17.6 Horizontal

The Hong Kong Standards and Testing Centre Ltd.

10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Result of Tx mode (2402.0 MHZz) (GFSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4304.0 0.6 415 42.1 54.0 11.9 Vertical
4804.0 -2.3 42.4 40.1 54.0 13.9 Horizontal
7206.0 -0.6 45.1 44.5 54.0 9.5 Vertical
7206.0 -5.9 46.2 40.3 54.0 13.7 Horizontal
9608.0 -7.0 48.0 41.0 54.0 13.0 Vertical
9608.0 -7.6 48.8 41.2 54.0 12.8 Horizontal
12010.0 -6.1 515 45.4 54.0 8.6 Vertical
12010.0 -10.5 524 41.9 54.0 12.1 Horizontal
Result of Tx mode (2441.0 MHZz) (GFSK mode) (9kHz — 30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Results of Tx mode (2441.0 MHz) (GFSK mode) (30MHz — 1000MHz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
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No.: MH190540
Result of Tx mode (2441.0 MHz) (GFSK mode) (Above 1GHz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4882.0 13.2 41.6 54.8 74.0 19.2 Vertical
4882.0 11.7 42.5 54.2 74.0 19.8 Horizontal
7323.0 10.0 45.2 55.2 74.0 18.8 Vertical
7323.0 9.6 46.3 55.9 74.0 18.1 Horizontal
9764.0 6.9 48.1 55.0 74.0 19.0 Vertical
9764.0 4.0 48.9 52.9 74.0 211 Horizontal
12205.0 4.3 51.6 55.9 74.0 18.1 Vertical
12205.0 2.9 52.5 554 74.0 18.6 Horizontal
Result of Tx mode (2441.0 MHz) (GFSK mode) (Above 1GHz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4882.0 -2.1 41.6 39.5 54.0 14.5 Vertical
4882.0 -3.0 42.5 39.5 54.0 14.5 Horizontal
7323.0 -4.9 45.2 40.3 54.0 13.7 Vertical
7323.0 -7.3 46.3 39.0 54.0 15.0 Horizontal
9764.0 -7.6 48.1 40.5 54.0 13.5 Vertical
9764.0 -9.7 48.9 39.2 54.0 14.8 Horizontal
12205.0 -10.9 51.6 40.7 54.0 13.3 Vertical
12205.0 -12.6 52.5 39.9 54.0 14.1 Horizontal
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No.: MH190540
Result of Tx mode (2480.0 MHZz) (GFSK mode) (9kHz —30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uVv/m
Emissions detected are more than 20 dB below the FCC Limits
Results of Tx mode (2480.0 MHZz) (GFSK mode) (30MHz — 1000M Hz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uVv/m
Emissions detected are more than 20 dB below the FCC Limits
Result of Tx mode (2480.0 MHZz) (GFSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuvV/m dBuV/m
4960.0 11.9 41.4 53.3 74.0 20.7 Vertical
4960.0 12.6 42.7 55.3 74.0 18.7 Horizontal
7440.0 10.1 45.6 55.7 74.0 18.3 Vertical
7440.0 9.1 46.5 55.6 74.0 18.4 Horizontal
9920.0 6.6 48.6 55.2 74.0 18.8 Vertical
9920.0 4.2 49.7 53.9 74.0 20.1 Horizontal
12400.0 4.6 51.7 56.3 74.0 17.7 Vertical
12400.0 3.3 52.7 56.0 74.0 18.0 Horizontal
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No.: MH190540
Result of Tx mode (2480.0 MHZz) (GFSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuvV/m dBuV/m
4960.0 -1.2 41.4 40.2 54.0 13.8 Vertical
4960.0 -2.1 42.7 40.6 54.0 13.4 Horizontal
7440.0 -4.2 45.6 41.4 54.0 12.6 Vertical
7440.0 -4.7 46.5 41.8 54.0 12.2 Horizontal
9920.0 -8.1 48.6 40.5 54.0 13.5 Vertical
9920.0 -10.5 49.7 39.2 54.0 14.8 Horizontal
12400.0 -19.3 51.7 324 54.0 21.6 Vertical
12400.0 -11.2 52.7 415 54.0 12.5 Horizontal
Result of Tx mode (2402.0 MHZ) (p/4-DQPSK mode) (9kHz —30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2402.0 MHZ) (p/4-DQPSK mode) (30MHz — 1GHZ): Pass
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
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No.: MH190540
Result of Tx mode (2402.0 MHz) (p/4-DQPSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4804.0 13.6 415 55.1 74.0 18.9 Vertical
4804.0 10.6 42.4 53.0 74.0 21.0 Horizontal
7206.0 9.2 45.1 54.3 74.0 19.7 Vertical
7206.0 9.8 46.2 56.0 74.0 18.0 Horizontal
9608.0 5.9 48.0 53.9 74.0 20.1 Vertical
9608.0 6.4 48.8 55.2 74.0 18.8 Horizontal
12010.0 5.6 515 57.1 74.0 16.9 Vertical
12010.0 4.5 52.4 56.9 74.0 17.1 Horizontal
Result of Tx mode (2402.0 MHZz) (p/4-DQPSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4804.0 -2.3 415 39.2 54.0 14.8 Vertical
4804.0 -5.3 42.4 37.1 54.0 16.9 Horizontal
7206.0 -4.4 45.1 40.7 54.0 13.3 Vertical
7206.0 -6.7 46.2 39.5 54.0 14.5 Horizontal
9608.0 -6.3 48.0 41.7 54.0 12.3 Vertical
9608.0 -5.4 48.8 43.4 54.0 10.6 Horizontal
12010.0 -8.8 515 42.7 54.0 11.3 Vertical
12010.0 -9.7 52.4 42.7 54.0 11.3 Horizontal

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepagewww.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd

For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date 2014-09-04 Page 27 of 92
No.: MH190540
Result of Tx mode (2441.0 MHZ) (p/4-DQPSK mode) (9kHz —30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Results of Tx mode (2441.0 MHZz) (p/4-DQPSK mode) (30MHz — 1000MHz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2441.0 MHZ) (p/4-DQPSK mode) (Above 1GHz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuvV/m dBuV/m
4882.0 14.4 41.6 56.0 74.0 18.0 Vertical
4882.0 9.4 42.5 51.9 74.0 22.1 Horizontal
7323.0 10.1 45.2 55.3 74.0 18.7 Vertical
7323.0 8.4 46.3 54.7 74.0 19.3 Horizontal
9764.0 6.5 48.1 54.6 74.0 19.4 Vertical
9764.0 7.1 48.9 56.0 74.0 18.0 Horizontal
12205.0 54 51.6 57.0 74.0 17.0 Vertical
12205.0 4.0 52.5 56.5 74.0 17.5 Horizontal
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No.: MH190540
Result of Tx mode (2441.0 MHZ) (p/4-DQPSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuvV/m dBuV/m
43882.0 -0.5 41.6 41.1 54.0 12.9 Vertical
4882.0 -2.0 42.5 40.5 54.0 13.5 Horizontal
7323.0 -3.6 45.2 41.6 54.0 12.4 Vertical
7323.0 -6.4 46.3 39.9 54.0 14.1 Horizontal
9764.0 -5.1 48.1 43.0 54.0 11.0 Vertical
9764.0 -8.1 48.9 40.8 54.0 13.2 Horizontal
12205.0 -11.7 51.6 39.9 54.0 14.1 Vertical
12205.0 -10.0 52.5 42.5 54.0 11.5 Horizontal
Result of Tx mode (2480.0 MHZ) (p/4-DQPSK mode) (9kHz —30MHz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Results of Tx mode (2480.0 MHZ) (p/4-DQPSK mode) (30MHz —1000MHz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
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No.: MH190540
Result of Tx mode (2480.0 MHZ) (p/4-DQPSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuV/m dBuV/m
4960.0 12.5 41.4 53.9 74.0 20.1 Vertical
4960.0 11.4 42.7 54.1 74.0 19.9 Horizontal
7440.0 7.5 45.6 53.1 74.0 20.9 Vertical
7440.0 8.8 46.5 55.3 74.0 18.7 Horizontal
9920.0 5.7 48.6 54.3 74.0 19.7 Vertical
9920.0 5.5 49.7 55.2 74.0 18.8 Horizontal
12400.0 4.3 51.7 56.0 74.0 18.0 Vertical
12400.0 3.2 52.7 55.9 74.0 18.1 Horizontal
Result of Tx mode (2480.0 MHZ) (p/4-DQPSK mode) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuvV/m dBuV/m
4960.0 13 41.4 42.7 54.0 11.3 Vertical
4960.0 -4.3 42.7 38.4 54.0 15.6 Horizontal
7440.0 -3.0 45.6 42.6 54.0 11.4 Vertical
7440.0 -5.6 46.5 40.9 54.0 13.1 Horizontal
9920.0 -7.8 48.6 40.8 54.0 13.2 Vertical
9920.0 -9.8 49.7 39.9 54.0 14.1 Horizontal
12400.0 -10.2 51.7 41.5 54.0 12.5 Vertical
12400.0 -13.6 52.7 39.1 54.0 14.9 Horizontal
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No.: MH190540
Result of Tx mode (2402.0 MHZz) (8DPSK) (9kHz — 30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m pV/m pV/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2402.0 MHZz) (8DPSK) (30MHz — 1GH?Zz): Pass
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2402.0 MHZz) (8DPSK) (Above 1GH?Zz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuvV/m dBuvV/m dBuV/m
4804.0 13.4 415 54.9 74.0 19.1 Vertical
4804.0 11.9 42.4 54.3 74.0 19.7 Horizontal
7206.0 10.0 45.1 55.1 74.0 18.9 Vertical
7206.0 9.7 46.2 55.9 74.0 18.1 Horizontal
9608.0 6.2 48.0 54.2 74.0 19.8 Vertical
9608.0 7.7 48.8 56.5 74.0 17.5 Horizontal
12010.0 4.4 51.8 56.2 74.0 17.8 Vertical
12010.0 4.7 524 57.1 74.0 16.9 Horizontal
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No.: MH190540
Result of Tx mode (2402.0 MHz) (8DPSK) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuvV/m dBuV/m
4304.0 -15 415 40.0 54.0 14.0 Vertical
4804.0 -3.4 42.4 39.0 54.0 15.0 Horizontal
7206.0 -5.5 45.1 39.6 54.0 14.4 Vertical
7206.0 -4.6 46.2 41.6 54.0 12.4 Horizontal
9608.0 -8.3 48.0 39.7 54.0 14.3 Vertical
9608.0 -8.1 48.8 40.7 54.0 13.3 Horizontal
12010.0 -11.0 51.8 40.8 54.0 13.2 Vertical
12010.0 -11.4 524 41.0 54.0 13.0 Horizontal
Result of Tx mode (2441.0 MHz) (8DPSK) (9kHz — 30MHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m pV/m pvV/m
Emissions detected are mor e than 20 dB below the FCC Limits
Results of Tx mode (2441.0 MHz) (8DPSK) (30MHz — 1000MHZz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
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No.: MH190540

Result of Tx mode (2441.0 MHz) (8DPSK) (Above 1GHZz): Pass

Field Strength of Spurious Emissions

Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m

4882.0 12.1 41.6 53.7 74.0 20.3 Vertical
4882.0 12.0 42.5 54.5 74.0 19.5 Horizontal

7323.0 10.7 45.2 55.9 74.0 18.1 Vertical
7323.0 8.3 46.3 54.6 74.0 19.4 Horizontal

9764.0 7.0 48.1 55.1 74.0 18.9 Vertical
9764.0 7.3 48.9 56.2 74.0 17.8 Horizontal

12205.0 4.3 51.6 55.9 74.0 18.1 Vertical
12205.0 3.6 52.5 56.1 74.0 17.9 Horizontal

Result of Tx mode (2441.0 MHZz) (8DPSK) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value

Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m

4882.0 -2.1 41.6 39.5 54.0 14.5 Vertical
4882.0 -2.3 42.5 40.2 54.0 13.8 Horizontal

7323.0 -4.4 45.2 40.8 54.0 13.2 Vertical
7323.0 -5.9 46.3 40.4 54.0 13.6 Horizontal

9764.0 -7.3 48.1 40.8 54.0 13.2 Vertical
9764.0 -6.0 48.9 42.9 54.0 11.1 Horizontal

12205.0 -10.6 51.6 41.0 54.0 13.0 Vertical
12205.0 -13.0 52.5 39.5 54.0 14.5 Horizontal
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No.: MH190540
Result of Tx mode (2480.0 MHZz) (8DPSK) (9kHz —30M HZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m pvV/m pvV/m
Emissions detected are mor e than 20 dB below the FCC Limits
Results of Tx mode (2480.0 MHz) (8DPSK) (30MHz — 1000MHZz): PASS
Field Strength of Spurious Emissions
Quasi-Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uv/m uv/m
Emissions detected are mor e than 20 dB below the FCC Limits
Result of Tx mode (2480.0 MHz) (8DPSK) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuVv/m dBuvV/m dBuV/m
4960.0 14.1 41.4 55.5 74.0 18.5 Vertical
4960.0 10.5 42.7 53.2 74.0 20.8 Horizontal
7440.0 9.8 45.6 55.4 74.0 18.6 Vertical
7440.0 7.6 46.5 54.1 74.0 19.9 Horizontal
9920.0 7.0 48.6 55.6 74.0 18.4 Vertical
9920.0 5.5 49.7 55.2 74.0 18.8 Horizontal
12400.0 4.7 51.7 56.4 74.0 17.6 Vertical
12400.0 3.0 52.7 55.7 74.0 18.3 Horizontal

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date: 2014-09-04 Page 34 of 92
No.: MH190540
Result of Tx mode (2480.0 MHz) (8DPSK) (Above 1GHZz): Pass
Field Strength of Spurious Emissions
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
4960.0 1.2 41.4 42.6 54.0 11.4 Vertical
4960.0 -3.4 42.7 39.3 54.0 14.7 Horizontal
7440.0 -4.2 45.6 41.4 54.0 12.6 Vertical
7440.0 -6.6 46.5 39.9 54.0 14.1 Horizontal
9920.0 -8.7 48.6 39.9 54.0 14.1 Vertical
9920.0 -9.7 49.7 40.0 54.0 14.0 Horizontal
12400.0 -9.8 51.7 41.9 54.0 12.1 Vertical
12400.0 -9.9 52.7 42.8 54.0 11.2 Horizontal
Remarks:

* Denotes restricted band of operation.
M easurements were made using a peak detector. Any emission less than 1000MHz and falling within the
restricted bands of FCC Rules Part 15 Section 15.205 and the limits of FCC Rules Part 15 Section 15.209
were applied.

Correction Factor included Antenna Factor and Cable Attenuation.
(9kHz-30MHz): 2.0dB

(30MHz -1GHz): 4.9dB
(1GHz -6GHz): 4.02dB

(6GHz -26.5GHz): 4.03dB
Emissionsin the vertical and horizontal polarizations have been investigated and the worst -case test results are
recorded in this report.

Calculated measurement uncertainty:
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Limitsfor Radiated Emissions [FCC 47 CFR 15.209 Class B]:

Freguency Range Quasi-Peak Limits
[MHZ] [M//m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)

1.705-30 30

30-88 100
88-216 150
216-960 200
Aboved60 500

The emission limits shown in the above table are based on measurement employing a CISPR quasi -peak detector
and above 1000MHz are based on measurements empl oying an average detector.

Result of Bluetooth Communication mode (EUT paired with iPod) (GFSK / p/4-DQPSK/ 8DPSK)
(30MHz — 1GH2): Pass
Please refer to the following table for result details
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Result of Bluetooth Communication mode (EUT paired with iPod) (GFSK / p/4-DQPSK/ 8DPSK)
(30MHz — 1GH?Zz): Pass

Radiated Emissions
Quasi-Peak

Emission E-Field Level Limit Level Limit
Frequency Polarity @3m @3m @3m @3m
MHz dBpV/m dBpV/m HV/m HV/m
30.3 Horizontal 33.1 40.0 45.2 100
90.7 Horizontal 31.9 43.5 39.2 150
180.8 Horizontal 415 43.5 118.9 150
271.4 Horizontal 40.7 46.0 108.4 200
710.6 Horizontal 40.0 46.0 100.0 200
860.3 Horizontal 40.0 46.0 100.0 200
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Limitsfor Radiated Emissions [FCC 47 CFR 15.209 Class B]:

Freguency Range Quasi-Peak Limits
[MHZ] [M//m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)

1.705-30 30

30-88 100
88-216 150
216-960 200
Aboved60 500

The emission limits shown in the above table are based on measurement employing a CISPR quasi -peak detector
and above 1000MHz are based on measurements employing an average detector.

Result of Bluetooth Communication mode (EUT paired with iPod) (GFSK / p/4-DQPSK/ 8DPSK)
(30MHz — 1GH2): Pass
Please refer to the following table for result details
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Result of Bluetooth Communication mode (EUT paired with iPod) (GFSK / p/4-DQPSK/ 8DPSK)
(30MHz — 1GHZz): Pass

Radiated Emissions
Quasi-Peak
Emission E-Field Level Limit Level Limit
Frequency Polarity @3m @3m @3m @3m
MHz dBuV/m dBuV/m HV/m HV/m
43.9 Vertica 36.0 40.0 63.1 100
50.3 Vertica 36.0 40.0 63.1 100
79.3 Vertica 34.0 40.0 49.9 150
196.6 Vertica 33.2 43.5 45.9 150
271.0 Vertical 32.5 46.0 42.1 200
546.8 Vertical 37.9 46.0 78.5 200

Remarks:
Calculated measurement uncertainty (30MHz — 1GHz): 4.9dB
Emissionsin the vertical and horizontal polarizations have been investigated and th e worst-case test

results are recorded in this report.
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3.1.3 AC Mains Conducted Emissions (0.15MHz to 30M Hz)

Test Requirement: FCC 47CFR 15.207
Test Method: ANSI C63.4:2009
Test Date: 2014-08-16
Mode of Operation: Bluetooth Communication mode
Test Voltage: 120Va.c., 60Hz
Test Method:

The test was performed in accordance with ANSI C63.4: 2009, with the following: an initial
measurement was performed in peak and average detection mode on the live line, any emissions
recorded within 30dB of the relevant limit line were re-measured using quasi-peak and average
detection on the live and neutral lines with the worst case recorded in the table of results.

Test Setup:

EUT Cable

[ ] Receiver

0.8m

LISN AE
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Limit for Conducted Emissions (FCC 47 CFR 15.207):
Frequency Range Quasi-Peak Limits Average

[MHZ] [dBnV/] [dBnV]

0.15-0.5 66 to 56* 56 to 46*

0.55.0 56 46

5.0-30.0 60 50

* Decreases with the logarithm of the frequency.

Limits for Conducted Emissions Test, please refer to limit lines (Quasi-Pesk and Average) in the following

diagram.

Result of Bluetooth Communication mode (EUT paired with iPod) (L): PASS
Please rejgr tothe fo_II_O\;/\_/i ing gli_a_g_ram for_i _n_dividual results.

Lewvel [dBPV]

=
=]

I

ik
W 1{ B i

ot _'\.'I Yy ‘.‘ oy # t IJ-J\'I IJ’\*‘J’-I .'l.L .
. A LAV . |
| i 150k 200k G600k ™ e | M amM ™ 10M o
L o . Frequaney [Ha] o o o
} W MES v D001_fn QP
Y MES Voot pre P
———— MES vol_D001_pre AW
- 1 — Quasi-peak B B _jAverag_e_ B
Conductor Frequency Level Limit Level Limit
Live or Neutral MHz dBuv dBuv dBuv dBuv
Live 0.165 51.5 65.0 -*- -*-
Live 2.300 24.9 56.0 15.3 46.0
Live 23.755 27.7 60.0 -*- -*-
Live 0.505 -*- -*- 29.6 46.0
Live 23.585 -*- -*- 20.0 50.0
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Limit for Conducted Emissions (FCC 47 CFR 15.207):

Frequency Range Quasi-Peak Limits Average
[MHZ] [dBnV/] [dBnV]
0.15-0.5 66 to 56* 56 to 46*
0.55.0 56 46
5.0-30.0 60 50

* Decreases with the logarithm of the frequency.

Limits for Conducted Emissions Test, please refer to limit lines (Quasi-Pesk and Average) in the following
diagram.

Result of Bluetooth Communication mode (EUT paired with iPod) (N): PASS
Please refer to the following diagram for individual results.

| Level [dBp\]
| 70
&0 R R R ] |
D I
I 5 —=——— -
40
0 B 1 kM PNy |
I - g I|’.-I. I,,‘: '-L_"|I|l ~."l": I| | ﬂl 1 : ¥ e I_B = | | | | T
, o AT AT ™
' p
| o 150k 200k 500k ™ | | aM ™ 10M aonM
L . . Frequaney [H . o
Ix MES wol 0007 fn OP
t o NES Vbl ok
———— MES wvol_0001_pre AW
L - — — I
Quasi-peak Average
Conductor Frequency Level Limit Level Limit
Live or Neutral MHz dBuvV dBuvV dBuvV dBuvV
Neutral 0.485 -*- -*- 30.1 46.0
Neutral 1.110 -*- -*- 20.3 46.0
Neutral 24.280 -*- -*- 23.1 50.0
Neutral 0.150 55.8 66.0 -*- -*-
Neutral 1.585 28.2 56.0 -*- -*-
Neutral 24.080 30.7 60.0 -*- -*-
Remarks:

Calculated measurement uncertainty (0.15MHz —30MHz): 3.25dB
-*- Emission(s) that is far below the corresponding limit line.
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3.1.4 Number of Hopping Frequency

Limit of Number of Hopping Frequency

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

Test Method:

The RF output of the EUT was connected to the spectrum analyzer by alow loss cable.

Spectrum Analyzer Setting:

RBW = 1MHz, VBW > RBW, Sweep = Auto, Span = the frequency band of operation
Detector = Pesk, Trace = Max. hold

Test Setup:
As Test Setup of clause 3.1.1 in this test report.
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M easurement Data:
GFSK: 79 of 79 Channel

Ref 100 dBuv
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*RBW 1 MHz
*VEW 1 MHz
*ATt 10 4B SWT 2.5 ms

2
’!
Hlw
i

|60

3pB
ac

|-30

Start 2.4 GHz

Date: 14.AUG.2014

8.35 MHz/ Stop 2.4835 GHz

22:06:35

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



Date: 2014-09-04
No.: MH190540

p/4-DQPSK: 79 of 79 Channel
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*RBW 1 MHz
*VEW 1 MHz
*ATt 10 4B SWT 2.5 ms

|-40

Start 2.4 GHz

8.35 MHz/

Date: 14.AUG.2014 22:09:01

Stop 2.4835 GHz
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3pB
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8DPSK: 79 of 79 Channel
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*RBW 1 MHz
*VEW 1 MHz
*ATt 10 4B SWT 2.5 ms
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Start 2.4 GHz

Date: 14.AUG.2014

8.35 MHz/

22:12:09

Stop 2.4835 GHz
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3.1.5 20dB Bandwidth

Test Reguirement: FCC 47CFR 15.247(a)(1)

Test Method: ANSI C63.4:2009

Test Date: 2014-08-14

Mode of Operation: Communication mode
Remark:

The result has been done on al the possible configurations for searching the worst cases.

Test Method:

The bandwidth is measured at an amplitude level reduced from the reference level by a specified ratio.
The reference level is the level of the highest amplitude signal observed from the transmitter at the
fundamental frequency. Once the reference level is established, the equipment is conditioned with
typical modulating signal to produce the worst-case (i.e. the widest) bandwidth.

Test Setup:

As Test Setup of clause 3.1.1 in this test report.
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2402 0.820 Within 2400-2483.5

(L owest Operating Frequency) - (GFSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 73.49 dBpV¥/m
Ref 90 dBRV/m *Att 10 dB SWT 2.5 ms 2.401996000 GHz
20 nde [T 20400 dB
BW 820[.000000000 kHz
L so Temp 1| [T1 ndB] &
- 53.42| dBuV/m
/ 2401580000 GHz
70 \¥ AN T&m]
i) [TT TcB]
v\[\“\ 53.42| dBuv/m
\ 2(.402400p00 GHz |TDF
0 o
T(V/ \¥x2
/\V 7\_,—\ PS
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Center 2.402 GHz 200 kHz/ Span 2 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2441 0.804 Within 2400-2483.5

(Middle Operating Frequency) - (GFSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 74.92 dBu¥/m
Ref 90 dBuV/m *mtt 10 dB SWT 2.5 ms 2.440992000 GHz
a0 nds [TL]  20}00 4B
BW 804[.000000p00 kHz
|0 Temp 1| [T1 nab) &
f
55.11| dBuv
2440588 oou -
pond i .
70 Y V\/\ Temp [TT BT
54.78| dBuv/m
\/\ 2|.441392p00 GHz |TOF

60 TF,\/ o \“%2

; W ) =
L/ \ﬂ
MUA // b\ Al

-10

|-O

-10

Center 2.441 GHz 200 kHz/ Span 2 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2480 0.836 Within 2400-2483.5

(Highest Operating Frequency) - (GFSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.06 dBuV/m
Ref 90 dBuV/m *Att 10 dB SWT 2.5 ms 2.479992000 GHz
90 ndB [TL] 20400 dB
BW 836[.000000000 kHz
o Temp 1L [T1 ndpB] “
j 55.06| dBuv/m
2/.479548p00 GHz
m{ﬂ 70 S \\I\V\J\ Terp [T nut
/\'J \ 55.18| dBuv/m
2/.480384p00 GHz |TDF
oo Wal z
Tl(\/ \/%2

Lo J[VW AN s

v V\x

40
\I\../\ f/ \,\ /Wizg

-10

|-O

-10

Center 2.48 GHz 200 kHz/ Span 2 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2402 1.215 Within 2400-2483.5

(L owest Operating Frequency) - (p/4-DQPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*YBW 100 kHz 75.14 dBpv/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.401990000 GHz
20 ndB [TL] 20400 dB
BW 1/.215000p00 MHz
L so Temp 1| [T1 ndB] &
p
55.25| dBuv,
2[.401370 00u -
e H \L " GHz

70 n Temp T T IR T
““J’/\\/‘/\N/ \/\/*A—J\/v\/ 55.70| dBuv/m
\ TDF

2(.402585p00 GH=z

NNWIVAY VAVA NV N4

-10

Center 2.402 GHz 250 kHz/ Span 2.5 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2441 1.215 Within 2400-2483.5

(Middle Operating Frequency) - (/4 -DQPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 76.89 dBuvV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.440990000 GHz
90 nde [T 20400 dB
BW  1/.215000000 MHz
L so 9 Temp 1| [T1 ndB] &
/ 57.13| dBuv/m
2/.440365p00 GHz
Lo n

N Temp [T ™ T
"\/‘/\j\j W/ \’W‘/\"‘\J 57.27| dBuv/m
\ﬂ 2|-441580p00 GHz |TDF
leo T T
fy Y\ PS
S0 / \
40

,A%/“\/\/ S e

-10

|-O

-10

Center 2.441 GHz 250 kHz/ Span 2.5 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2480 1.225 Within 2400-2483.5

(Highest Operating Frequency) - (w/4 -DQPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.63 dBuV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.479990000 GHz
90 ndB [TL] 20400 dB
BW  1[.225000000 MHz
L so . Temp 1| [T1 ndB] &
55.17| dBuv/m
2/.479360p00 GHz
Lo .

2[.480585p00 GHz |TDF

0
NI % il s
B /"’\/’\J %\\ #

oM SV

-10

|-O

-10

Center 2.48 GHz 250 kHz/ Span 2.5 MHz
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2402 1.210 Within 2400-2483.5

(L owest Operating Frequency) - (8DPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.15 dBpV/m
Ref 90 dBuvV/m *Att 10 dB SWT 5 ms 2.401995000 GHz
50 ndB [T[] 20l00 dB
BW  1/.210000000 MHz

L so Teomp 1l [T1 ndB]
f 55.29| dBuv/m
2.401400D00 GHz

70 “\,\[‘/ \*\,,/\ Temp T T IR T
j \\M 55.41| dBuv/m
r/\//uvvu \ 2(.402610p00 GHz

60 A/? \,\‘%-2\
=

L \

%/“\M\I"/ N

-10

|-O

-10

Center 2.402 GHz 250 kHz/ Span
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No.: MH190540
Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2441 1.210 Within 2400-2483.5

(Middle Operating Frequency) - (8DPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.84 dBuvV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.440990000 GHz
90 ndB [TL] 20400 dB
BW  1/.210000000 MHz
L so . Temp 1| [T1 ndB] &
/ 55.85| dBuv/m
2/.440395p00 GHz
Lo N

J v U Temp [T ndp]
Wm RM 56.41| dBuv/m
/’ﬁ 2|.441605p00 GHz|TDF
60 v +

7 i .
S0 / \
40

Nt VAV

-10

|-O

-10

Center 2.441 GHz 250 kHz/ Span 2.5 MHz
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Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [MHZ] [MHZ]
2480 1.205 Within 2400-2483.5

(Highest Operating Frequency) - (8DPSK)

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 76.11 dBuV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.479995000 GHz
90 ndB [TL] 20400 dB
BW  1/.205000000 MHz
L so Temp 1| [T1 ndB] &
/ 56.15| dBuv/m
2/.479400p00 GHz
o N

2[.480605p00 GHz |TDF
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3.1.6 Hopping Channel Separation
Requirements:
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 channdl,
whichever is greater, provided the systems operate with an output power no greater than 125 mw.

Limit:

The measured minimum bandwidth * 2/3 = 1.225MHz * 2/3 = 816.7kHz
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Channel separation = IMHz (>816.7kHz) (GFSK)
Channel 1 — Channel 2, Pass

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 78.66 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.401995000 GHz
20 Delta 2 [T1 ]
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Channel 40 —

®

Channel 41, Pass

*RBW 30 kHz
*VBW 100 kHz

Marker 1 [T1 ]
79.08 dBuV/m

Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.440995000 GHz
20 Delta 2 [T1 ]
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Channel 78 — Channel 79, Pass

®

*RBW 30 kHz
*VBW 100 kHz

Marker 1 [T1 ]
79.03 dBuV/m
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Channel separation = IMHz (>816.7kHz) (n/4- DQPSK)
Channel 1 —Channel 2, Pass

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.28 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.401995000 GHz
20 Delta 2 [T1 ]
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Channel 40 — Channel 41, Pass

®

*RBW 30 kHz Marker 1 [T1

1

*VEW 100 kHz 76.82 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.440995000 GHz
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Channel 78 — Channel 79, Pass

®

*RBW 30 kHz Marker 1 [T1
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Channel separation = IMHz (>816.7kHz) (8DPSK)
Channel 1 — Channel 2, Pass

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 74.98 dBuvV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.401995000 GHz
90 Delta R [Tl ]
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Channel 40— Channel 41, Pass

® *RBW 30 kHz Marker 1 [T1 ]
*VEW 100 kHz 75.82 dBuV/m
Ref 90 dBuV/m *Att 10 dB SWT 5 ms 2.440995000 GHz
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Channel 78 — Channel 79, Pass

®
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*RBW 30 kHz Marker 1 [T1 ]

*VBW 100 kHz 75.80 dBpuV/m
Ref 90 dBuv/m *Att 10 dB SWT 5 ms 2.478996000 GHz
20 Delta P [T1 1]
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3.1.7 Band Edges M easur ement
Band-edge Compliance of RF Conducted Emissions M easur ement:

Limit :

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modul ated intentional radiator is operating, th e radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not required.

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2400 — L owest Fundamental (2402) 44.39
Band-edge Compliance of RF Conducted Emissions— L owest GFSK )
® *RBW 300 kHz Marker 1 [T1 ]
*VEW 300 kHz 87.61 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.402000000 GHz
100 Marker| 2 [Tl
43.02 dBuv
|-e0 400000000 GH “
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Band-edge Compliance of RF Conducted Emissions M easur ement:

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2483.5 - Highest Fundamental (2480) 45.19

Band-edge Compliance of RF Conducted Emissions— Highest (GFSK)

® *RBW 300 kHz Marker 1 [T1 ]
*VEW 300 kHz 88.63 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.479980000 GHz
100 Marker| 2 [Tl
43,404 dBpv
oo 1 483800000 cu-|EM
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Band-edge Compliance of RF Conducted Emissions M easur ement:

Limit :

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modul ated intentional radiator is operating, the radio frequency pow er that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not required.

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2400 — Lowest Fundamental (2402) 40.75

Band-edge Compliance of RF Conducted Emissions— L owest (p/4-DQPSK )

*RBW 300 kHz Marker 1 [T1 ]

*VEW 300 kHz 84.20 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.402240000 GHz
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Band-edge Compliance of RF Conducted Emissions M easur ement:

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2483.5 - Highest Fundamental (2480) 40.89

Band-edge Compliance of RF Conducted Emissions— Highest (p/4-DQPSK)

*RBW 300 kHz Marker 1 [T1 ]

*VEW 300 kHz 85.63 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.479860000 GHz
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Band-edge Compliance of RF Conducted Emissions M easur ement:

Limit :

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modul ated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not required.

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2400 — Lowest Fundamental (2402) 40.01

Band-edge Compliance of RF Conducted Emissions— L owest (8DPSK )

*RBW 300 kHz Marker 1 [T1 ]

*VEW 300 kHz 84.59 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.402180000 GHz
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Band-edge Compliance of RF Conducted Emissions M easur ement:

Freguency Range Radiated Emission Attenuated below the
Fundamental
[MHZ] [dB]
2483.5 - Highest Fundamental (2480) 41.41

Band-edge Compliance of RF Conducted Emissions— Highest (8DPSK)

*RBW 300 kHz Marker 1 [T1 ]

*VEW 300 kHz 85.64 dBpv
Ref 100 dBuv *Att 30 dB SWT 2.5 ms 2.479860000 GHz
100 Marker| 2 [Tl
44.p3 dBpv
oo 483800000 cu-|EM

il
W“vm/'\
Y

|

|60

ES

2
\Au\_/&wmwww AL, AN MM et A WA r AL om0 3DE

-z0

-10

a

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 14.AUG.2014 22:20:34

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



Date: 2014-09-04

7

STC Test Report

Page 72 of 92
No.: MH190540

Band-edge Compliance of RF Radiated Emissions M easur ement:

Limit :

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

also comply with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)).

Result: Band-edge Compliance of RF Radiated Emissions—L owest (GFSK)

Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2400.0 17.5 36.1 53.6 74.0 20.4 Vertical
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2400.0 5.2 36.1 41.3 54.0 12.7 Vertical
Result: Band-edge Compliance of RF Radiated Emissions—Highest (GFSK)
Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuVv/m
2483.5 19.9 35.4 55.3 74.0 18.7 Horizontal
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2483.5 4.8 354 40.2 54.0 13.8 Horizontal

The Hong Kong Standards and Testing Centre Ltd.

10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage




Date: 2014-09-04

i

STC Test Report

Page 73 of 92
No.: MH190540

Band-edge Compliance of RF Radiated Emissions M easur ement:

Limit :

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must
also comply with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)).

Result: Band-edge Compliance of RF Radiated Emissions—L owest (p/4-DQPSK)

Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2400.0 19.8 36.1 55.9 74.0 18.1 Vertical
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2400.0 3.6 36.1 39.7 54.0 14.3 Vertical
Result: Band-edge Compliance of RF Radiated Emissions -Highest (p/4-DQPSK)
Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2483.5 18.5 35.4 53.9 74.0 20.1 Horizontal
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2483.5 2.6 35.4 38.0 54.0 16.0 Horizontal
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Band-edge Compliance of RF Radiated Emissions M easur ement:

Limit :

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

also comply with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)).

Result: Band-edge Compliance of RF Radiated Emissions —L owest (8DPSK)

Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuVv/m
2400.0 18.6 36.1 54.7 74.0 19.3 Vertical
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2400.0 3.5 36.1 39.6 54.0 14.4 Vertical
Result: Band-edge Compliance of RF Radiated Emissions—Highest (8DPSK)
Field Strength of Band-edge Compliance
Peak Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuVv/m
2483.5 18.3 354 53.7 74.0 20.3 Horizontal
Field Strength of Band-edge Compliance
Average Value
Frequency Measured | Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuv dB/m dBuV/m dBuV/m dBuV/m
2483.5 3.1 35.4 38.5 54.0 15.5 Horizontal
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3.1.8 Time of Occupancy (Dwell Time)

Requirements:

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 channel employed.

No requirements for Digital Transmission System.

Dwell Time = Pulse Duration * hop rate/ number of channel * observation duration

Observed duration: 0.4sx 79 = 31.6s

M easurement Data:

Channel Occupied in 8DPSK: 79 of 79 Channel

® *RBW 1 MHz
*VEW 1 MHz

Ref 100 dBuv *Att 10 4B SWT 2.5 ms

|
|
|
|
|
%
%
|
B

\ ES
|60

3pB

|-30

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 14.AUG.2014 22:12:09

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage:www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



Date: 2014-09-04
No.: MH190540

DH5 Packet:
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DH5 Packet permit maximum 1600/79/6 = 3.37 hops per second in each channd (5 time slots RX, 1
time slot TX). The Dwell timeis the time duration of the pulse times 3.37 x 31.6 = 106.6 within 31.6

seconds

Fig. A

[Pulse duration of Lowest Channel]

RBW 1 MHz Marker 1 [T1

*VEW 1 MHz

73.31

1

ABpV/m

Ref 90 dBpV/m *Att 10 dB SWT 5 ms 260.000000 ns
20 Delta 2 [T1 ]
-19(28 dB
= 930000 m
P A AN o N AAIMAA AT M A A e
¥
Lo

|-50

-10

-10

Center 2.402 GHz 500 u=/
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Fig. B
[Pulse duration of Middle Channel]
® RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 74.00 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 1.280000 ms
20 Delta 2 [T1 ]
-19}(17 dB
|80 Q30000 m “
P MAA %»MWMMquvwwwwMNuwwwwwnuuvmqwmuwnqm SGL
]

ES
|-50

3DB
ac

-10

|-O

-10

Center 2.441 GHz 500 u=/
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Fig. C

[Pulse duration of Highest Channel]

Ref 90 dBuv/m *Att 10

RBW 1 MHZ
*VEW 1 MHz
SWT 5 ms

Marker 1 [T1 ]

71.46 dBpV/m
300.000000 ps

20

|80

Delta

g [Tl ]
-11{30 dB
930000 m

rw%f\www¢um

|-50

-10

|-O

-10

Center 2.48 GHz
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DH3 Packet:

DH3 Packet permit maximum 1600/79/4 = 5.06 hops per second in each channd (3 time slots RX, 1
time slot TX). The Dwell timeis the time duration of the pulse times 5.06 x 31.6 = 160 wi thin 31.6
seconds

Fig. D
[Pulse duration of Lowest Channel]
® RBW 1 MHz Marker 1 [Tl ]
*VEW 1 MHz 40.64 dBuvV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.200000 ms
20 Delta 2 [T1 ]
lefed dB
|80 1. 6280000 m “
oD M A A Par S AN AT AN sen
|70

ES
|-50

3DB

-10

|-O

-10

Center 2.402 GHz 500 u=/
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Fig. E
[Pulse duration of Middle Channel]
® RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 72.01 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 380.000000 ns
20 Delta 2 [T1 ]
—-27(25 dB
|80 1. 6280000 m “
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Fig. F
[Pulse duration of Highest Channel]
® RBW 1 MHz Marker 1 [T1 ]
*YBW 1 MH=z 69.80 dBuV/m
Ref 90 dBpvV/m *Att 10 dB SWT 5 ms 1.910000 ms
20 Delta P [T1 ]
—-25145 dB
|80 1. 6280000 m “
ISVPW NIV S ARG stttV A AN ’—-«-ﬂwwu‘»s“
\

Center 2.48 GHz 500 u=/
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DH1 Packet:

DH1 Packet permit maximum 1600/79/2 = 10.12 hops per second in each channed (3 time dots RX, 1
time slot TX). The Dwell timeis the time duration of the pulse times 10.12 x 31.6 = 320 within 31.6
seconds

Fig. G
[Pulse duration of Lowest Channel]
® RBW 1 MHz Marker 1 [Tl ]
*VBW 1 MH=z 40.37 dBuV/m
Ref 90 dBpvV/m *Att 10 dB SWT 5 ms 2.540000 ms
20 Delta R [T1 ]
34114 dB
|80 0.000000 Hn “
2 SGL
—Pny r.u* -n_wr\r\ ’—m
o
TDF
HEO
PS
50
a0 y
3DB
30 AC
W\HW\M{N ity /M M
|10
o
-10
Center 2.402 GHz 500 u=/
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Fig.H
[Pulse duration of Middle Channel]
® RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 34.51 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 1.090000 ms
20 Delta 2 [T1 ]
41160 dB
|80 4 0. 000000 Hn “
- M " SGL
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Fig. |
[Pulse duration of Highest Channel]
® RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 55.30 dBpV/m
Ref 90 dBpV/m *Att 10 dB SWT 5 ms 2.800000 ms
20 Delta 2 [T1 ]
lef92 dB
|80 0. 000000 Hn “
- “"VN"\ —y . I, SGL
N I ol

Center 2.48 GHz 500 u=/
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Time of occupancy (Dwell Time):

Data Packet Frequency Pulse Duration | Dwell Time Limits Test Results
(MHZz) (ms) (9) (9
DH5 2402 2.930 0.312 0.400 Complies
DH5 2441 2.930 0.312 0.400 Complies
DH5 2480 2.930 0.312 0.400 Complies
DH3 2402 1.680 0.269 0.400 Complies
DH3 2441 1.680 0.269 0.400 Complies
DH3 2480 1.680 0.269 0.400 Complies
DH1 2402 0.420 0.134 0.400 Complies
DH1 2441 0.420 0.134 0.400 Complies
DH1 2480 0.420 0.134 0.400 Complies
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3.1.9 Channel Centre Frequency

Requirements:
Frequency hopping system in the 2400-2483.5MHz band shall use at least 79 (Channel 0 to 78) non-
overlapping channels.

The EUT operates in according with the Bluetooth system specification within the 2400 - 2483.5 MHz
frequency band.

RF channels for Bluetooth systems are spaced 1 MHz and are ordered in channel number k. In order to
comply with out-of-band regulations, alower frequency guard band of 2.0 MHz and a higher frequency
guard band of 3.5MHz is used.

The operating frequencies of each channd are as follows:

First RF channd start from 2400MHz + 2MHz guard band = 2402MHz
Frequency of RF Channel = 2402+k MHz, k =0,...,78 (Channd separation = 1IMHz)
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3.1.10 Pseudor andom Hopping Algorithm

Requirements:
The channel frequencies shall be selected from a pseudorandom ordered list of hopping frequencies.
Each frequency must be used equally by the transmitter.

EUT Pseudorandom Hopping Algorithm
The EUT is a Bluetooth device, the Pseudo-random hopping pattern; hopping characteristics and
algorithm are based on the Bluetooth specification.
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3.1.11 Antenna Requirement
Test Requirements: § 15.203
Test Specification:

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.

Test Results:

Thisis Meander line antenna. Thereis no external antenna, the antenna gain = 2dBi. User is unableto
remove or changed the Antenna.
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3.1.12 RF Exposure

Test Requirement: FCC 47CFR 15.247(i)
Test Date: 2014-08-21

Mode of Operation: Tx mode

Test Method:

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levelsin excess of the Commission’s guidelines.

Test Results:

The EUT complied with the requirement(s) of this section.

EUT meets the requirements of these sections as proven through MPE calculati on
The MPE calculation for EUT @ 20cm

Based on the highest P =1.892 mW

Pd = PG/ 4pi*R? = (1.892 x 1.58)/12.566* (20)*
= (2.9894)/12.566x 400= 2.9894 /5026.4
= 0.000595mW/cm?

where:

*Pd = power density in mW/cm?2

* G = Antennanumeric gain (1.58); Log G = g/10 ( g = 2.0dBi ).
* P = Conducted RF power to antenna (1.892 mw).

* R = Minimum allowable distance.(20 cm)

*The power density Pd = 0.000595 mW/cm? is less than 1 mW/cm? (listed MPE limit)
*The SAR evaluation is not needed ( thisis a desk top device, R> 20 cm)
* The EUT( antenna) must be 0.2 meters away from the General Population.
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Appendix A
List of Measurement Equipment
Radiated Emission
EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. LAST CAL DUE CAL
EM299 DOUBLE-RIDGED ETS-LINDGREN 3115 00114120 2014/01/15 2016/01/25
WAVEGUIDE HORN ANTENNA
EM300 PYRAMIDAL STANDARD GAIN ETS-LINDGREN 3160-09 00130130 2014/01/23 2016/01/23
HORN ANTENNA
EM215 MULTIDEVICE CONTROLLER EMCO 2090 00024676 N/A N/A
EM216 MINI MAST SYSTEM EMCO 2075 00026842 N/A N/A
EM217 ELECTRIC POWERED EMCO 2088 00029144 N/A N/A
TURNTABLE
EM218 ANECHOIC CHAMBER ETS-LINDGREN FACT-3 - 2013/10/02 2014/10/02
EM219 BICONILOG ANTENNA EMCO 3142C 00029071 2013/04/25 2015/04/25
EM022 LOOP ANTENNA EMCO 6502 1189-2424 2014/01/15 2016/01/15
EM229 EMI TEST RECEIVER R&S ESIB40 100248 2014/05/26 2015/05/26
Line Conducted
EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. LAST CAL DUE CAL
EM119 LISN R& S ESH3-Z5 0831.5518.52 2013/11/25 2014/11/25
EM181 EMI TEST RECEIVER ROHDE & SCHWARZ ESIB7 100072 2014/05/26 2015/05/26
EM179 IMPULSE LIMITER ROHDE & SCHWARZ ESH3-72 357-8810.52/54 | 2014/01/15 2015/01/15
EM154 SHIELDING ROOM SIEMENS N/A 803-740-057- 2012/02/03 2017/02/03
MATSUSHITA 99A
COMPONENTS
Remarks:-
N/A Not Applicable or Not Available
Appendix B
Ancillary Equipment
ITEM NO. | DESCRIPTION MODEL NO. FCCID REMARK
1 iPod Touch A1367 BCG-E2407 N/A
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Appendix C
Photographs of EUT
Front View of the product Rear View of the product
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Photographs of EUT

M easur ement of Radiated Emission Test Set Up
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M easur ement of Radiated Emission Test Set Up
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Photographs of EUT

M easur ement of Radiated Emission Test Set Up

llmnlllll

M easurement of Conducted Emission Test Set Up
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