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EMC -- TEST REPORT

May 30, 2012
Test Report No. : LCS120516093TF Dot ofiase.
Type / Model..........cccceeevenen. : HEO1
EUT. oo, : Bluetooth Stereo Headset
Applicant........ccoeviniiinnnn, : Dongguan Zhanxin Electronics Technology Co., Ltd
Address.......cooveveeniniiniennn : Jiuwei Industrial Zone, Qishi Town, Dongguan City,
Guangdong, China
Telephone.......cccccevveeiveeennnenn. o/
FaX..oooiooeieieeeeeeee o/
Manufacturer........................ : Dongguan Zhanxin Electronics Technology Co., Ltd
Address........ocoeeeeiieeiiiieeie, : Jiuwei Industrial Zone, Qishi Town, Dongguan City,
Guangdong, China
Telephone........cccccecveeveiennnennee. 2/
FaX.oooooeeeieeeeee /
Factory......ccccvoeeiiiiiciee, : Dongguan Zhanxin Electronics Technology Co., Ltd
Address......cooeeieviiecienieeenne : Juwer Industrla} Zone, Qishi Town, Dongguan City,
Guangdong, China
Telephone........cccceevveeeeeennennne. 2/
Fax. oo, /

Test Result: Positive
The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

1. GENERAL INFORMATION

1.1 Description of Device (EUT)

EUT . Bluetooth Stereo Headset

Model Number : HEO1

Power Supply : DCS5.0V

Modulation Type :  FHSS (GFSK / n/4-DQPSK / 8DPSK)
Data Rate (Mbps) . GFSK: 1; n/4-QPSK: 2 ; 8DPSK: 3
Frequency Range : 2402.00-2480.00MHz

Channel Number 79

Conducted Output Power > 0.93dBm

1.2 Description of Test Facility

Site Description
EMC Lab. . Accredited by CNAS, June 04, 2010

The Certificate Registration Number. is L4595.

Accredited by FCC, July 14, 2011
The Certificate Registration Number. is 899208.

Accredited by Industry Canada, May. 02, 2011
The Certificate Registration Number. is 9642A-1

1.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

1.4 Measurement Uncertainty

Test [tem Frequency Range Uncertainty Note
o ) 30MHz~200MHz +2.96dB (1)
Radiation Uncertainty
200MHz~1000MHz +3.10dB (1)
Conduction Uncertainty | : 150kHz~30MHz +1.63dB (1)
Power disturbance : 30MHz~300MHz +1.60dB (1)

(1). This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

1.5 Description Of Test Modes
The EUT has been tested under operating condition.

This test was performed with EUT in X, Y, Z position and the worse case was found when
EUT in X position.

Preliminary tests were performed in different data rate to find the worst radiated emission.
The data rate shown in 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.
So found EUT operated in 8DPSK mode was worse case.

The following table is a list of the test modes shown in this test report.

Test Items Mode Data Channel Connector
Rate

AC Power Conducted Emissions Normal Link 3Mbps Hopping 0~78 -
Max. Conducted Output Power 8DPSK 3Mbps 0/39/78 1
Hopping Channel Separation 8DPSK 3Mbps 0~1/39~40/77~78 1
Number of Hopping Frequency 8DPSK 3Mbps 0~78 1
Dwell Time 3DH1/3DH3/3DH5 3Mbps 39 1
Radiated Emissions Below 1GHz 8DPSK 3Mbps 39 1
Radiated Emissions Above 1GHz 8DPSK 3Mbps 0/39/78 1
Band Edge Emissions 8DPSK 3Mbps 0/78 1

For Radiated spurious emission test below 1GHz, Channel 39 has been evaluated to be the
worst case, so it was recorded in the report.

For Radiated spurious emission test above 1GHz, Channel 0, Channel 39 and Channel 78
has been evaluated to be the worst case, so it was recorded in the report.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 6 of 35




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and FCC
CFR PART 15C 15.207, 15.209, 15.247 and DA 00-705

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner that intends to maximize its
emission characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the Section
15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

2.3 General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANSI C63.4 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from Im to 4m to find out the highest
emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4

2.4 Table for Carrier Frequencies

Frequency Band Chﬁg'nel Frequency Chﬁg.nel Frequency
0 2402 40 2442
1 2403
2400~2483.5MHz : : 77 2479
38 2440 78 2480
39 2441 - -

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

3. CONNECTION DIAGRAM OF TEST SYSTEM

EUT =
S
=
Non-conduction table
80 cm above Ground Plane
A"
Ny,
< I 2.0Meter I Z
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

4. FCC PART 15.247 REQUIREMENTS
4.1 Peak Power

4.1.1 Test Equipment

[tem Equipment Manufacturer | Model No. | Serial No. Cal. Date | Due Date
1 |Spectrum Analyzer| Agilent E4407B |MY41440292| 2011-06-21 |2012-06-20
2 Power Sensor Agilent E9327A | US40441788 | 2011-06-21 | 2012-06-20
3 Power Meter Agilent E4416A |QB41292714 | 2011-06-21 |2012-06-20
4 DC Filter MPE 23872C N/A 2011-06-21 | 2012-06-20
4.1.2 Block Diagram of Test Setup
Power meter
EUT — oo O
DC Filter

4.1.3 Limit

According to  § 15.247(a)(1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, 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,
provided the systems operate with an output power no greater than 125mW.

According to §15.247(b)(3), for systems using digital modulation in the bands of 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz: 1 Watt.

4.1.4 Test Procedure

1. The transmitter output (antenna port) was connected to the power meter.
2. Turn on the EUT and power meter and then record the peak power value.

3. Repeat above procedures on all channels needed to be tested.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D:N36-ZHANXINHE Report No.: LCS120516093TF
4.1.5 Test Results
GFSK mode
Frequency | Output Power | Output Power | Limit
Channel (MHz) (dBm) (mW) (mW) Result
Low 2402 -0.76 0.84 1000 Pass
Mid 2441 -0.18 0.96 1000 Pass
High 2480 -0.32 0.93 1000 Pass

7/4-QPSK mode
Channel Frequency Output Power | Output Power | Limit

(MHz) (dBm) (mW) | St
Low 2402 -0.36 0.92 1000 Pass
Mid 2441 0.49 1.12 1000 Pass
High 2480 0.09 1.02 1000 Pass

8DPSK mode

Frequency | Output Power | Output Power | Limit
Channel (MHz) (dBm) (mW) (mW) Result
Low 2402 -0.22 0.95 1000 Pass
Mid 2441 0.93 1.24 1000 Pass
High 2480 0.29 1.07 1000 Pass

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:N36-ZHANXINHE

Report No.: LCS120516093TF

4.2 Band Edges Measurement

4.2.1 Limit

According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in which
the spread spectrum intentional radiator in operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in15.209(a).

4.2.2 Test Equipment

[tem Equipment Manufacturer| Model No. Serial No. Cal. Date | Due Date
1 |Spectrum Analyzer] Agilent E4407B  |MY41440292| 2011-06-21 {2012-06-20
2 Antenna Schwarzbeck| VULB9163 142 2011-06-21 |2012-06-20
3 Horn-antenna |Schwarzbeck| BBHA9120D D:266 2011-06-21 {2012-06-20
4 DC Filter MPE 23872C N/A 2011-06-21 |2012-06-20

4.2.3 Block Diagram of Test Setup
IT Antenna
e tower
| > 3m <- ........................ ’ P Horn
EUT A antenna
\ 4m
Spectrum
-t analyzer
{ T |
v
Turntable 0.8m Im
A P [ ]88
- Pre-amp | L O
5 [ ] [ ]
4.2.4 Test Procedure

The EUT is placed on a turntable, which is 0.8m above the ground plane. The turntable
shall be rotated for 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emission. Set the spectrum analyzer in the following setting in order to capture
the lower and upper band-edges of the emission:

Peak: RBW=VBW=1MHz / Sweep=AUTO
Repeat the procedures until the peak versus polarization are measured.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:N36-ZHANXINHE

Report No.: LCS120516093TF

4.2.5 Test Results

CH Low
Frequency | AntPol | PK Value | Ave Value | PK Limit | Ave Limit | PK Margin | Ave Margin
(MHz) H/V (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
2390.00 v 43.19 33.27 74.00 54.00 30.81 20.73
2390.00 H 43.22 33.56 74.00 54.00 30.78 20.44
CH High
Frequency | AntPol | PK Value | Ave Value | PK Limit | Ave Limit | PK Margin | Ave Margin
(MHz) H/V (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
2483.50 A% 42.38 33.48 74.00 54.00 31.62 20.52
2483.50 H 43.15 33.62 74.00 54.00 30.85 20.38

* The test data graph please refer to the following page.

Note : The attenuate 20 below fundamental level is less then FCC 15.209 limit, the
attenuate 20 below fundamental level is marked in the test data graph.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

Band Edges (CH Low)

Detector mode: Peak

Polarity: Vertical

Mkrl 2.390 88 GHz
Ref 110 dBpY Atten 10 dB 43.19 dppy || Select Marker
#Peak 1 2 3 4
Log
16
4B/ i Normal
Difst ¥
4.492
dB Delta
]|
Séfu Delta Pair
{Tracking Ref)
LgAw Rof a
1
Ml 52 o Span Pair
33 FC Span Center
AA
£
FTun Off
Swp
Start 2.310 00 GHz Stap 2.420 60 GHz 1”';’{‘;
#Res BH 1 MHz #+VBH 1 MH=z Sweep 1 ms (B pts)
I I
Detector mode: Peak Polarity: Horizontal
1 Agilent [ Marker |
Mkrl 2.390 08 GHz Sel Mark
Ref 110 dBpY Atten 16 dB 43.22 depy || S€lect Harker
1 i 3 4
#Peak ES
Log
1@
4B/ Normal
Offst
4.92 g
dB Delta
]
3485%.# Delta Pair
{Tracking Ref)
LgAw Ref a
ML 52 b Span Pair
33 FC Span Center
AA
E(f)
FTun Off
Swp
Start 2.310 99 GHz Stop 2.420 98 Gz 1”'3{ S
#Res BW 1 MHz #BH 1 MHz Sweep 1 ms (BA1 pts)
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Band Edages (CH High)

Detector mode: Peak Polarity: Vertical

i aglent
Mkrl 248350 GHz[o o
Ref 118 dBpv Atten 18 dB 42.38 dBpV || >® 92“ gf er
#Peak T 1 4
Log
1@
dB/ Normal
OFfst 2
492 | 2L
dB f [ Delta
] 1] 1
By [ Delta Pair
7 i { Tracking Ref)
Lgl:h-' [ ! REF a
M1 S2 el . aila o 1| O —— S
R s 4T T B |,,-| i '.-|"'"°',-'| Mttt T Pl A pan Pair
53 FC \ M ML | ) oI Snan Caniar
AR
£
FTun OFf
Swp
Start 2.478 00 GHz Stop 2.500 88 GHz 1”;’{"3
#fles BH 1 MHz #YEH 1 MHz Sweep 1 ms (681 pts)

—

Detector mode: Peak Polarity: Horizontal
_Agien
Mkrl 2.483 50 GHz Seloct Hark

Ref 118 dEpY Atten 10 dB 43.15 dBpl || € 32“ gr 95

#Pealk I =

Log

18

dB/ Mormal

OFfst g

4,92 2|

dB 7 N Delta

Dl _. .

Gy |/ Delta Pair
: 3 (Tracking Ref)

Lafiv | ‘- Ref a
| 1

M1 52 I.v'q-n:i.h':' IPRTTES RN R Y -'I"'-!'-"-_.-l"r.".nj ™ Span Pair

33 FC stlocdl : Span Center

AA

£

FTun Off

Swp

Start 2.478 00 GHz Stop 2.500 99 GHz 1”3{3

#Res BH 1 MHz #YBW 1 MHz Sweep 1 ms (BAL pts)
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FCC ID:N36-ZHANXINHE

Report No.: LCS120516093TF

4.3 Frequency Separation

4.3.1 Limit

According to  § 15.247(a)(1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, 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,
provided the systems operate with an output power no greater than 125 mW.

4.3.2 Test Equipment

4.3.4 Test Procedure

1.

2.

Place the EUT on the table and set it in transmitting mode.

Item Equipment Manufacturer| Model No. Serial No. Cal. Date | Due Date
1 [Spectrum Analyzer| Agilent E4407B  |MY41440292| 2011-06-21 {2012-06-20
2 RF Cable Hubersuhne | Sucoflex104 | FP2RX2 | 2011-06-21 {2012-06-20
3 DC Filter MPE 23872C N/A 2011-06-21 {2012-06-20
4.3.3 Block Diagram of Test Setup
Spectrum Analyzer
EUT LT co O
DC Filter

Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the Spectrum Analyzer.

auto.

4.3.5 Test Results

. Set center frequency of Spectrum Analyzer = middle of hopping channel.

. Set the Spectrum Analyzer as RBW = 100kHz, VBW = 100kHz, Span = 3MHz, Sweep =

. Max hold, mark 2 peaks of hopping channel and record the 2 peaks frequency.

Channel Separation (MHz)

Limit20dB Bandwidth(kHz)

Result

1.000

942.569

Pass

The test data graph please refer to the following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

Measurement of Channel Separation

Test frequency: 2402MHz

W Agilent IW'
a Mkrl 1.880 MHz

Ref 10 dBnm Atten 20 dB 0.0 dp || Select Marker

#Peak " 0 1

Log <& &

14

dB/ Normal
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{Tracking Ref)

LaRAw Rof .

R Span Pair

33 fC Span Center

AR

£

50k Off

Swp

Center 2.402 560 GHz Span 3 Mz 1”‘0’{‘;

#Res BW 180 kHz #YBH 108 kHz Sweep 1,838 ms (BOA pts)

Test frequency: 2441MHz

W Agilent IW'
a Mkrl 1.880 MHz

Ref 10 dBnm Atten 20 dB .03 dp || Select Marker

#Peak " 0 1

Log <& &

14

dB/ Normal

Offst

1.5

dB Delta

Delta Pair

{Tracking Ref)

LaRAw Rof .

R Span Pair

33 fC Span Center

AR

£

50k Off

Swp

Center 2.441 500 GHz Span 3 HHz 1”‘0’{‘;

#Res BW 180 kHz #YBH 108 kHz Sweep 1,838 ms (BOA pts)
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Test frequency: 2480MHz

W Agilent IW'
a Mkrl 1.888 MHz
Ref 18 dBm Atten 20 dB 0.01 dB 1fielr-zzct ngke;
#Peak i . 1
Log & &
16
dB/ Normal
Dffst
1.5
4B Delta
Delta Pair
{Tracking Ref)
LgAy Ref .
s Span Pair
53 70 Span Center
AA =T
£(f):
50k off
Swp
Center 2.479 500 GHz Span 3 MHz 1”'3{ g
#Res BW 106 kHz #YBH 108 kHz  Sweep 1.838 ms (BBA pts)

Measurement of 20dB Bandwidth

Test frequency: 2402MHz

- Agilent Freq/Channel
- 00000000
- Center Freq
Ch Freq 2462 GHz Trig Free 5 40200000 GHz
Occupied Bandwidth [ | |
StartFreq
2. 40850880 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log » 2.40350000 GHz
18 L ® o
dB/ CF Step
Offst 300.600000 kHz
15 i i [ Buto Man
dB
Freq Offset
Center 2.402 G6A GHz Span 3 MHz || 9-09000000 Hz
#Res BH 18 kHz #UBH 30 kHz Sweep 28.67 ms (GO0 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 [y 0ff
871.9222 kHz % dB -20.00 cB
Transmit Freq Error  -39.6391 kHz
% dB Bandwidth 942569 kHz
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Test frequency: 2441MHz

s Freg/Channel
- 000000
- Center Freq
Ch Freq 2441 GHz Trig Free 5 44100000 GHr
Occupied Bandwidth [ | |
StartFreq
243950086 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log g 2.44250000 GHz
16 52 *<
dB/ CF Step
Offst 300.000000 kHz
15 [0 Futo Man
dB
Freq Offset
Center 2.441 66 GHz Span 3 MHz || 9-09000000 Hz
#Res BH 18 kHz #UBH 30 kHz Sweep 28.67 ms (GO0 pts)

. - . - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 [y 0ff
868.3955 kHz % dB -20.00 cB

Transmit Freq Error  -39.516 kHz
% dB Bandwidth 936.278 kHz
I
Test frequency: 2480MHz
# Agilent Freg/Channel
- 000000
: Center Freq
Ch Freq 2.48 GHz Trig Free 5 43600009 GHz
Occupied Bandwidth [ | |
StartFreq
2478500080 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log 2.48150000 GHz
18 - o
dB/ CF Step
Offst 300.000000 kHz
15 [T |z Man
dB
Freq Offset
Center 2.460 008 GHz Span 3 Mz || 809000000 Hz
#Res BH 18 kHz #\BH 38 kHz Sweep 28.67 ms (600 pts)

i - - - Signal Track
Occupied Bandwidth Occ BH Z Pur  99.00 7 flon Of]
873.2332 kHz % dB -20.00 dB
Transmit Freq Error  -11.1534 kHz
¥ dB Bandwidth 935.831 kHz
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4.4 Number Of Hopping Frequency

4.4.1 Limit

According to § 15.247(a)(1)(ii), Frequency hopping systems operating in the 2400MHz-

4.4.2 Test Equipment

2483.5 MHz bands shall use at least 75 hopping frequencies.

Item Equipment Manufacturer| Model No. Serial No. Cal. Date | Due Date
1 [Spectrum Analyzer| Agilent E4407B  |MY41440292| 2011-06-21 {2012-06-20
2 RF Cable Hubersuhne | Sucoflex104 | FP2RX2 | 2011-06-21 {2012-06-20
3 DC Filter MPE 23872C N/A 2011-06-21 {2012-06-20

4.4.3 Block Diagram of Test Setup

EUT

| p—

Spectrum Analyzer

| S|

/

DC Filter

4.4.4 Test Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the
port to the Spectrum Analyzer.

3. Set Spectrum Analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.

antenna

4. Set the Spectrum Analyzer as RBW, VBW=100kHz.

5. Max hold, view and count how many channel in the band.

4.4.5 Test Results

Result (No. of CH)

Limit (No. of CH)

Result

79

>75

PASS

The test data graph please refer to the following page.
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Channel Number

2.4 GHz - 2.4415 GHz

Mkrl 2.441 88 GHz
Ref 18 dBm Atten 20 dB 2.23 dbm |[ S€lect Marker
#Peak 1 2 3 4
1
Log
1@ ]
4B/ Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Rof a
ML 52 Span Pair
33 FC Span Center
AR
£if)
FTun Off
Swp
Start 2.400 B0 GHz Stap 2.441 50 GHz 1”';’{‘;
#Res BW 180 kHz #YBH 188 kH=z Sweep 5032 ms (BOG pts)
| |
2.4415 GHz - 2.4835 GHz
Mkrl 2.441 99 GHz
Ref 10 dBm Atten 20 dB 1.34 dBn || S€lect Marker
#Peak [; | ‘ L2 3 4
Log R
1@ I |
4B/ Normal
Offst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LyAy Raf a
ML 52 Span Pair
33 FC Span Center
AA
£t
FTun Off
Swp
Start 2.441 50 GHz Stop 2.483 50 GHz 1"‘0’{3
#Res BHW 108 kHz #BH 108 kHz Sweep 5B72 ms (6O pts)
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4.5 Time Of Occupancy (Dwell Time)

4.5.1 Limit

According to § 15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-
2483.5 MHz bands. The average time of occupancy on any channels shall not greater than

0.4 s within a period 0.4 s multiplied by the number of hopping channels employed.

4.5.2 Test Equipment

Item Equipment Manufacturer| Model No. Serial No. Last Cal.
1 |Spectrum Analyzer| Agilent E4407B MY41440292 | 2011-06-21
2 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2011-06-21
3 DC Filter MPE 23872C N/A 2011-06-21

4.5.3 Block Diagram of Test Setup

Spectrum Analyzer

EUT | p—
DC Filter
4.5.4 Test Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna

port to the Spectrum Analyzer.

3. Set center frequency of Spectrum Analyzer = operating frequency.

4. Set the Spectrum Analyzer as RBW, VBW=1MHz, Span = 0Hz, Sweep = auto.

5. Repeat above procedures until all frequency measured were complete.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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455 Test Results

DH1
0.400 * (1600/2)/79 * 31.6 = 128.00 (ms)
DH 3
1.64 * (1600/4)/79 * 31.6 = 262.40 (ms)
DH 5

2.932%* (1600/6)/79 * 31.6 = 312.77 (ms)

The test data graph please refer to the following:

Middle Channel For DH1

- Agilent | Marker |
a Mkrl  480.4 ps
Ref 10 dBm Atten 20 dB _0.02 dB 15e|e2ct ngkeg
#Peak ob =
Log 1[R]
18
ey Normal
Offst
1.5
dB IR Delta
Delta Pair
{Tracking Ref)
LgRAw Ref A
Center 2.441 608 GHz Span B Hz .
Res BH 1 MHz $BH 1 MMz Sweep 20.01 ms (698 prs) e Spage':fg
Markar Traca Typa K Axiz Amplituda - |
i (4] Time 7.678 ms 2.28 dBm
1la 1) Tima q6H.4 p= -A.82 dB Off
More
1aof?2
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Middle Channel For DH3

- Agilent | Marker |
a Mkrl  1.64 ms
Ref 10 dBm Atten 20 dB ~0.16 dB lse'e;t ngkeg
#Peak & & =
Log R4
18
Yy Normal
Dffst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgRw Ref a
Center 2.441 808 GHz Span B Hz .
Res BH 1 MHz WUBH 1 Mz Sweep 20.01 ms (690 prs) . Spagepnf;rr
Markar Traca Typa K Auig Amplituda -
1R (4] Time E.376 me 2.23 dBm
1a 1> Time 1.64 ms -A.16 dB Off
More
1of?2
I I
Middle Channel For DH5
a Mkrl  2.932 ms
Ref 18 dBm Atten 20 dB 2,92 dB 13e|e2ct ngkeg
#Peak o 1 =
Log 1|r $
16
4B/ Normal
st
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Rof a
Center 2.441 080 GHz Span B Hz .
Res BH 1 MHz sUBW 1 Mz Sweep 20.01 ms (686 prs) o s"ag:]?;
Markar Traca Typa X Ruxig Amplitude -
1R 1y Time 11.91 ms 2.25 dBm
1a 1) Tima 2.932 me -2.32 dB off
More
1of 2
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4.6 Spurious Emissions

4.6.1 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 15.205(c)).

4.6.2 Test Equipment

4.6.4 Test Procedure

Item Equipment Manufacturer| Model No. Serial No. Cal. Date | Due Date
1 |Spectrum Analyzer] Agilent E4407B |[MY41440292| 2011-06-21 {2012-06-20
2 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2011-06-21 {2012-06-20
3 DC Filter MPE 23872C N/A 2011-06-21 {2012-06-20
4.6.3 Block Diagram of Test Setup
Spectrum Analyzer
EUT L1 co O
DC Filter

Conducted RF measurements of the transmitter output were made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious
signals that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is
set to 100 KHz. The video bandwidth is set to 100 KHz.

Measurements are made over the 9kHz to 26.5GHz range with the transmitter set to the
lowest, middle, and highest channels. No emission found between lowest internal
used/generated frequency to 30 MHz.

4.6.5 Test Results

No non-compliance noted

The test data graph please refer to the following page.
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Test Plot
CH Low

30MHz ~ 2.9GHz

- Agilent | Marker |

Mkrl 2.483 GHz
Ref 120 dBpl Atten 30 dB 108.82 dBpl lse'ezct ngke;
#Peak 1 ES
Log e
18
Yy Normal
Dffst
1.5
dB Delta
Ol 2
ggﬁL Delta Pair
{Tracking Ref)

LgRw Ref a
Start 38 MHz Stop 2.988 GHz .
#Res BH 100 kHz WBH 100 Kz Sweep 3461 ms (601 prs) o s"ag;g

Markar Traca Typa K Awxic Amplituda -

1 1y Freq 2,483 GHz 188.82 dBpl)

2 (] Freq 968 MH=z 51.48 dBpl Uff
More
1aof?2

I I
2.9GHz ~ 26.5GHz
Mkrz 7.98 GHz
Ref 120 dBpY Atten 30 dB 51.73 dppy || Select Marker
#FPeak 1 2 3 4
Log
16
4B/ Normal
Difst
1.5
dB Delta
o 5
ggﬁL Delta Pair
{Tracking Ref)

LgAw Rof a
Start 2.99 GHz - Stop 26.58 GHz .
#Res BH 100 kHz $UBW 100 Kz Sweep 2.846 5 (601 pto) B Spage'z?;

Markar Trace Typea X Ruig Amplitude -

1 1) Freq 3.28 GH= 52.31 dBpu

2 (&) Fraeqg 7.98 GH=z E1.73 dBpl Off
More
1of 2
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CH Mid

30MHz ~ 2.9GHz

Mkrl 2.441 GHz
Ref 120 dBpY Atten 30 dB 108.92 dBpY 159'92‘“ ngkeg
#Peak 1 L
Log &
16
dB/ Normal
Dffst
1.5
dB Delta
] o
3%,_‘?” Delta Pair
{Tracking Ref)
Lgﬂu Ref A
Start 30 MHz Stop 2.988 GHz .
#Res BH 100 kHz +UBH 108 kHz __Sweep 3461 ms (601 pt) fo Span pair
Markear Trace Type ¥ Axig Amplitudea -
1 1 Freq 2.441 GH= 188.92 dBpl)
2 1y Frag 813 MH=z 53.81 dEplU Off
More
1of 2
| |
2.9GHz ~ 26.5GHz
4 Agilent [ Marker |
Mkre 14.93 GHz
Ref 120 dBpY Atten 30 dB 53.45 dBpY 139'92‘“ ”g”‘e;
#Peak £
Log
18
4B/ Normal
Dffst
1.5
db Delta
] (1) &
3%,?” Delta Pair
(Tracking Ref)
LQHU Ref a
Start 2,90 GHz - Stop 26.50 GHz .
WRes BH 100 kHz WBH 100 kHz _ Sweep 2.848 5 (601 prs) e Span pair
Marker Traca Typa ¥ Axis Amplituda -
1 1y Freqg 3.24 GHz 49,59 dBpl
2 (] Fraq 14.93 GH= 53.45 dBpl Uff
More
1aof?2
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CH High

30MHz ~ 2.9GHz
Mkrl 2.479 GHz
Ref 128 dBpY Atten 30 dB 105.29 dppy || Select Marker
#Peak T 1 2 3 4
Log o
ig/ Normal
Offst
1.5
4B z Delta
ol o
3gﬁb Delta Pair
{Tracking Ref)

LaAw Rof .

Start 30 MHz

Stop 2.980 GHz

#Res BH 100 kHz WBH 100 Kz Sweep 3461 ms (601 prs) e Spagezf;:
Marker Tracea Typa ¥ Axig Amplituda -
1 (] Fraq 2.479 GH= 1A8.29 dBpl
2 1y Frag 229 MH=z E5.72 dBpl Off
More
1of 2
I I
2.9GHz ~ 26.5GHz
- Agilent [ Marker ]
Mkr2 7.72 GHz Sel Mark
Ref 120 dBpY Atten 30 dB 52.33 dppy || >€lect Marker
1 2 3 4
#Peak
Log
1@
dB/ Normal
Offst
1.5
dB Delta
Dz >
ﬁgﬁL Delta Pair
{Tracking Ref)
LQHU Ref &
Start 2.90 GHz Stop 26.50 GHZ .
#Res BH 100 kHz WBH 100 iz Sweep 2.846 5 (601 prs) e Spage':f;rr
Marker Trace Typea H Ruig Amplitude -
1 1y Freq 3.29 GHz 49,42 dBpl
2 1) Freq 7.72 GH= 52.33 dBpu Uff
More
1 of 2
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5. RADIATED EMISSION MEASUREMENT

5.1 Test Equipment

Ite
Equipment Manufacturer | Model No. | Serial No. | Cal. Date | Due Date
m
Spectrum 2011-06-21(2012-06-20
1 Agilent E4407B |[MY41440292
Analyzer
2 Test Receiver R&S ESCS30 828985/018 |2011-06-21{2012-06-20
3 Loop antenna EMCO 6502 0042963 |12011-06-21|2012-06-20
4 | Log per Antenna | Schwarzbeck | VULB9163 142 2011-06-21]2012-06-20
SCHWARZBEC 2011-06-2112012-06-20
5 Horn-antenna K BBHA9120D D:266
6 DC Filter MPE 23872C N/A 2011-06-21]2012-06-20
5.2 Block Diagram of Test Setup
TT Antenna
~ tower
‘ Im ‘ Bi-log
EUT ‘ ‘ // antenna
\%—‘ . / Spectrum
L] analyzer
[ T ‘ ]
v
Turntable 0.8m Im
A LISE
H 1 | | ]

Reference ground plane

Below 1 GHz
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Antenna

yd tower

Horn
antenna

D —
EUT

Spectrum
analyzer

Turntable

- Pre-amp 1 |:|

oo
oo

Above 1 GHz

5.3 Radiated Emission Limit

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2Y)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

Part 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown in Section 15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section
15.209 shall be demonstrated using measurement instrumentation employing a CISPR

quasi-peak detector.

Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.

Part 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:
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Frequency Field strength
(MHz) (microvolts/meter)

Measurement distance
(meters)

0.009-0.490 2400/F(kHz)

300

0.490-1.705 24000/F(kHz)

30

1

.705-30.0 30

30

30-88 100"

88-216 150*

216-960 200"

Above 960 500

W LW W

5.4 Tes

t Results

PASS.

The

test data please refer to following page.

80 Lewvel {dBu'W i) Date: 2012-05-25
7o
(1]
FCC PART 158
50
I
40
30 5
20
10
(1]
30 50 100 200 500 1000
Frequency (MHz)
Enwv. JIns: zaC /563
EUT: Elustoorth Stereco Headseto
Mo HEO1
FPower Rating: D 5
Test Hode: T
Operstor - HEALIO
Mermo
pPol: HORIZONTAL
Freco. Readino CalbhLos AntFauc FPreFac Messurecd Limit ohre Remar k
MH= dAEuW dE =b=F8 ] dE AR m ABuv S m dE
1 S5.22 GE .25 o.%6 15.01 F0.15 =Z25.60 <30 .00 —1% .40 oF
2 1493 .499 dz .91 o.71 S5.z21 I0o.z0 Z21.63 %3 .50 —=Z1.87 aF
F 187 .74 a3 .=2 o.77 = .90 F0.z0 z4d.z9 a3 . 50 —19.z21 P
4 191.99 47 .09 o.7a 10.56 F0.z0 =25 .21 43 . 50 —15.z9 Lo =
5 Z215.249 40.95 o.55 11.08 I0.19 =22 .73 45 .00 —Z23 .27 o
5 372,11 d0.55 1.32 1s.05 S0.06 =28.23 5. 00 —17.77 oF
Mote: 1. 211 readings are Cuasi—peak wvalues.
2. Measured = Reading + Antenna Factor + Cable Loss — Amp Factor .

. The emission lewvels that ate Z20dE kbelow the official limit smre notbt reported.
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Lewel {dBuim}

Date: 2012-05-25

80
TO
G0
FCC PART 15B
50
]
40
30
20
10
030 50 100 200 500 1000
Frequency {MHz)
Env. JSIns: 240/ 56%
EUT: EBlusetooth Stereo Headseto
MATI: HEO1
FPower Ratings: w5
Test HMode: (sig)
oOpeErator o HATTOD
HMemo
pol: WERTICAL
Freco. Readino CabLos AntFac PreFac Measured Limit Crre Remark
MH= [=h=RERTS =] dB S o dAB ABuvW S m ABuvw m cdB
1 I1.949 41 .67 o.37 1z .3z 0.1z Z3.249 20 .00 —15_7c5 R
= 51.349 325.50 O.54% 13 .19 30.15 22 .08 40 .00 —17 .92 P
I 1z0.z1 47 .01 0O.54% 10.45 S0O.z0 &7 .20 13 .50 —15. 50 P
4 143 .99 S50.31 o.71 G.21 I0.=z0 Z29.03 %3 .50 —1% .47 Ledog
5 187.74 a9 .z0 o.77 .90 I0.z0 25.67 43 .50 —142.53 QP
s 197 .51 Gz .1z o.S549 10.57 I0o.z0o 23 .33 13 .50 —z0O._17 R

MNote: 1. 211 ©
2. Measured =

eading=s are QOuasi—peak values.
Reading + Antenna Factor + Cable Loss

Amp Factor .

3. The emission lewvels that ate Z0dE below the offici=l limit =mre not reported.
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Above 1GHz
Operation Mode: TX/ CH Low Test Date: 2012-05-25
Temperature: 23°C Humidity: 50 % RH
Ant./ PK AV
Freq. Ant. Pol Peak AV Actual Fs Peak AV . .
CL Margin Margin
Reading Reading CF Peak AV Limit Limit
(MHz) HIV (dB) (dB)
(dBuV) (dBuV) (dB) (dBuVv/m) (dBuV/m) (dBuVv/m) (dBuVv/m)
4804.23 \Y 42.37 29.46 10.98 53.35 40.44 74 54 -20.65 -13.56
7207.74 \ 33.28 20.75 18.54 51.82 39.29 74 54 -22.18 -14.71
4804.48 H 42.13 30.52 10.98 53.11 41.5 74 54 -20.89 -12.5
7206.62 H 34.27 22.67 18.53 52.80 41.2 74 54 -21.20 -12.8
Operation Mode: TX/ CH Mid Test Date: 2012-05-25
Temperature: 23°C Humidity: 50 % RH
Ant. / PK AV
Freq. Ant. Pol Peak AV Actual Fs Peak AV . .
CL Margin Margin
Reading Reading CF Peak AV Limit Limit
(MHz) HIV (dB) (dB)
(dBuV) (dBuV) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
4882.78 \ 41.22 27.52 10.98 52.20 38.50 74 54 -21.80 -15.5
7324.49 \ 31.64 21.93 18.54 50.18 40.47 74 54 -23.82 -13.53
4882.72 H 41.68 30.17 10.98 52.66 41.15 74 54 -21.34 -12.85
7324.13 H 34.16 22.43 18.53 52.69 40.96 74 54 -2131 -13.04
Operation Mode: TX/ CH High Test Date: 2012-05-25
Temperature: 23°C Humidity: 50 % RH
Ant. Ant. / PK AV
Freq. Peak AV Actual Fs Peak AV . .
Pol CL Margin Margin
Reading Reading CF Peak AV Limit Limit
(MHz) HIV (dB) (dB)
(dBuV) (dBuV) (dB) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dBuV/m)
4960. 11 \Y 42.06 28.24 10.98 53.04 39.22 74 54 -23.96 -14.78
7441.69 \ 32.16 21.69 18.54 50.70 40.23 74 54 -23.30 -13.77
4960.25 H 39.45 27.61 10.98 50.43 38.59 74 54 -51.53 -15.41
7440.00 H 32.21 21.36 18.53 50.74 39.89 74 54 -51.26 -14.11
Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between
lowest internal used/generated frequency to 30 MHz.

2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were
made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “ --- ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Paae 33 of 35




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:N36-ZHANXINHE Report No.: LCS120516093TF

6. ANTENNA REQUIREMENT

6.1 Standard Applicable

According to §15.203, Antenna requirement.

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this Section. The
manufacturer may design the unit so that a broken antenna can be re-placed by the user,
but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the
provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as
perimeter protection systems and some field disturbance sensors, or to other intentional
radiators which, in accordance with Section 15.31(d), must be measured at the installation
site. However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this Part are not exceeded.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are
used exclusively for fixed, point-to-point operations may employ transmitting antennas
with directional gain greater than 6dBi provided the maximum peak output power of the
intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

6.2 Antenna Connected Construction

The directional gains of antenna used for transmitting is 1.84 dBi, and EUT is equipped
with an onboard PCB antenna and no consideration of replacement. Please see EUT photo
for details.
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7. MANUFACTURER/ APPROVAL HOLDER DECLARATION

The following identical model(s):

| HE02 | HEO3 | HE04 | HEO05 |

Belong to the tested device:

Product description :  Bluetooth Stereo Headset

Model name : HEO1

No additional models were tested.
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