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RADIO -- TEST REPORT

September 04, 2012
Test Report No. : LCS120821112QF e of oo
Type / Model........c.cccceevennnn : ES-53087
EUT oo : ALIEN BLUETOOTH SPEAKER
Applicant..........cccooevviinnnnn : Shenzhen AOB Electronic Co., Ltd
Address......oooceeveeiiienieeene : Bldg A4, Third Industry Area, Huang Ma Bu Village, Xixiang
Town, Bao An District, Shenzhen, China
Telephone........cccccecvveveveennennne. 2/
Fax. oo, :/
Manufacturer............cccoe..... : Shenzhen AOB Electronic Co., Ltd
Address......oooveveenenienieeeee : Bldg A4, Third Industry Area, Huang Ma Bu Village, Xixiang
Town, Bao An District, Shenzhen, China
Telephone..........cccecveevieennennne. /
FaX. oo 2/
Factory........cccocvvevvevcieennn, : Shenzhen AOB Electronic Co., Ltd
Address _ Bldg A4, Third Industry Area, Huang Ma Bu Village, Xixiang
................................... " Town, Bao An District, Shenzhen, China
Telephone.........ccccecvveveieennennne. 2/
FaX.oooooeiieeeee /

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.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 3 of 34




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF
TABLE OF CONTENTS
Description Page
1. GENERAL INFORMATION ....iiiiiiiii ittt eennne s 5
1.1 Description 0f DeVICe (EUT)...ccciiiiiiiiiieciieeiis ettt ettt e e st e e tae s beestaeesaveesssaeenssaeenseeanes 5
1.2 Host System Configuration List and Details .........c.cccccviiiiiiiiiiiiiiecie et 5
1.3 EXtEINal I/O CabIe .....ooiiiiieiieee ettt ettt b e s bt e sat e st et e et b e nbeeas 5
1.4 Description Of TeSt FACIIILY ....vieciiiieiiieciie ettt ettt sae e s e v e e ssbeeetaeesreeenesaeenneeanes 5
1.5 Statement of The Measurement UNCEItaiNty .........ccueeeeuieeiieerireeiiieerieesieeeteeesveesreeesseeeseseesseeessseenes 6
1.6 Measurement UNCEITAINEY .........ccvieeeuieeiieeitieesiieeereeestreesseeeseeessseessseeessseesssesassseessseesssssessseenssesssseeanes 6
1.7 Description Of TeSt IMOAES.......cccvieiiieiiiieciieeiieeeteeetee st e eteeetteesbeeetaeesebeesssaeessseessseeassseessesssseeanes 6
2. TEST METHODOLOGY ..ottt sttt sttt ssbe e b e e abae s snbaessnnee e e 7
2.1 EUT CONTIZUIALION ....uviiiiiiiiiicciieeiieeeteeeiteesiteeeteeeseveesveeesaseessseeessseesssasessssesssseesssessssessssesensseessseennes 7
2.2 BUT EXEICISE .. ueeuttiuteeieeitieetiestteeite ettt et e bt e st eshtesate s bt e bt e bt e bt e sateeaeeembeemteenbeesbeesheesatesateembeenbeeaeenaes 7
2.3 General TSt PrOCEAUIES .....cc.uiiiiiiietieiiete ettt ettt ettt ettt et e sbe e shtesateeateeabeebeenaeenas 7
3. SYSTEM TEST CONFIGURATION .....iiiiiiiiii ittt 8
3.1 JUSTIEICATION ...ttt ettt et e b e e b e bt e s at e s et e e at e et e e bt e sbe e sheeehteeabeeabeenbeeaeeaes 8
3.2 EUT EXEICISE SOTIWATE .....eeiuiiiiiieiiietieeettet ettt ettt sttt ettt et e sbt e sateeate e bt embeebeenaeenaes 8
3.3 SPECIAL ACCESSOTIES. ..uuvieeeriiiieiieiiieesiteeetteerteeeteeestteesreeestseessseeasseeassaeassseasssaeassseesssesssseessseeenssessssenanes 8
3.4 Block Diagram/SCREMALICS. ......ccviieiieeiiieiiieetieesteeetteeeteeeteeestveesbeeesaeessseeessseesssessssesessseessseesseeanes 8
3.5 Equipment MOIfICAtIONS .......cecviiiiiiiiiieeiie et eiee et ee et e et e e sve e e ebeeseveeetaeeesseeessseessseasssseessesesseeanes 8
3.6 Block Diagram Of TSt SEUP.....cueiiciiiiiiieciie et ettt stee et e e sbeeetaeesbeeestbeessbeesssaeesssaessseessseeanes 8
4, FCC PART 15.247 REQUIREMENTS ... 9
.1 PRAK POWET ...ttt ettt e e ettt e e e et e e e e e ta e e e eete e e e eeabaeeeeeataeeeentaeeeeeteeeeenareens 9
4.2 Band Edes MEASUICIMENL ........cccuuieiiieiiieeiieeiieeeteeeiteesbeeeteeetaeessseeesseessseasssesessseesssessnsesesssesssees 10
4.3 FreqUENCY SEPATALION ....ccviieiireeerieeitieeiteeeetteestteesreeeseeesseesseessseessseesssesessseesssesassseesssesaseesssseessees 14
4.4 Number Of HOPPING FIEQUENCY ....cccuviiiiiiieiiieieeeee ettt ve e et e e s be e e aa e eevaeenraesevee s 18
4.5 Time Of Occupancy (DWEIl TIME) .....ccccuiiiriiiiiieeieeeieeete ettt et sve e v e e sreeesebeessbeeesaeesesaesaseeas 20
4.6 SPUTIOUS EIMISSIONS ... .uiiiiiiiiiiiieiiieeiteeiteesteeeteeesveesteeetbeeebeessbaeessseessseeasseessseeensseessseessseeesssessssees 23
5. RADIATED EMISSION MEASUREMENT .....ooiiiiii e 27
5.1 TESt EQUIPIMENL.....cciiiiiiiieiiie ettt eeieeeiee et e et e ette e s bt e e tbeessvee e taeessseeessseesssaeassasensseesssaesnsaeesssessnseeanes 27
5.2 Block Diagram Of TeSt SELUP.......cccuieiiiiiiiiiiiiecie ettt et s e etaeesebeeesbaeessaeeseseeenbeeenes 27
5.3 Radiated Emission LIMIt .......cccuoiriiiiiiiieiie ettt ettt sttt et be et esaee e en 28
54 TSt RESULLS ...ttt b e bt st et e bt e bt e bt e s bt e sateemeeemteebeesbeesaeesaneans 28
6. POWER LINE CONDUCTED EMISSIONS. ..ottt 31
6.1 Standard APPLICADIC..........oiiiiieiiie ettt et e e et e et e e ebt e e tbe e e baesnreeetbeeeareen 31
6.2 Block Diagram Of TSt SEtUP.....cuiiiciieiriiiciieeiee ettt ettt st e e te e eveessveeesaseessseeeneseessseessseeas 31
6.3 TSt RESUILS....c..eeiiiiie ettt ettt et b e bt e s bt e s at e s ae e e bt e bt ebeenbeesbeesaeesaneans 31
7. ANTENNA REQUIREMENT ...ooiiiii et 33
7.1 Standard APPLICADIC.........coocuiiiiiieeiie ettt ettt e e tb e e e beeetaeetaeeabeeenreeenes 33
7.2 Antenna Connected CONSTITCLION ......eeiuieiuieiieeieeieettertte st ettt et et e bt e sbeesate et e e bt ebeenbeesbeesaeesaneens 33
8. MANUFACTURER/ APPROVAL HOLDER DECLARATION ....c.ccocooiviiieiiee e 34

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 4 of 34




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF

1. GENERAL INFORMATION

1.1 Description of Device (EUT)

EUT : ALIEN BLUETOOTH SPEAKER

Model Number - ES-53087

Power Supply : DC 3.7V (Li-ion Battery)
DC 5V from PC connected to AC 120V/60 Hz

Frequency Range : 2402.00-2480.00MHz (Channel Frequency=2402+1(K-1),
K=1,2,3...... 79)

Modulation Type - GFSK

Module Channel 279

Channel Spacing : IMHz

Bluetooth Version : V1.0

Antenna Gain : 0dBi (Isotropic)

1.2 Host System Configuration List and Details

Manufacturer Description Model Serial Number Certificate
Lenovo Notebook Lenovo B470 | WB05067151 DoC

1.3 External I/O Cable

Cable Description Length (M) From/Port To
N/A N/A N/A N/A

1.4 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 9642 A-1
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF

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

1.6 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
30MHz~200MHz +2.96dB (M
Radiation Uncertainty |:| 200MHz~1000MHz +3.10dB (1)
1GHz~26.5GHz +3.80dB (M
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.

1.7 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.

After verification, all tests were carried out with the worst case test modes as shown
below except radiated spurious emission below 1GHz, which worst case was Connected
to PC mode only.

Then, the worst case is FHSS Channel Low (2402MHz), Mid (2441MHz) and High
(2480MHz), these were chosen for full testing.

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:COMES-53087 Report No.:LCS120821112QF

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 1m 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

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:COMES-53087 Report No.:LCS120821112QF

3. SYSTEM TEST CONFIGURATION

3.1 Justification

The system was configured for testing in a typical fashion.

3.2 EUT Exercise Software

N/A.

3.3 Special Accessories

N/A.

3.4 Block Diagram/Schematics

Please refer to the report.

3.5 Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6 Block Diagram of Test Setup

EUT > Notebook

A

10cm

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:COMES-53087 Report No.:LCS120821112QF

4. FCC PART 15.247 REQUIREMENTS

4.1 Peak Power

4.1.1 Test Equipment

Item Equipment Manufacturer | Model No. Serial No. Last Cal.
1 |Spectrum Analyzer Agilent E4407B MY41440292 | 2012-06-18
2 Power Sensor Agilent E9327A US40441788 | 2012-06-18
3 Power Meter Agilent E4416A QB41292714 | 2012-06-18
4 DC Filter MPE 23872C N/A 2012-06-18

4.1.2 Block Diagram of Test Setup
Power Meter

1 oo O

/

DC Filter

EUT

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

The transmitter output is connected to the Power Meter.

4.1.5 Test Results

Frequenc Output Power Output Power Limit
Channel (l\cflle) y ? dBm) tl()mW) (mW) Result
Low 2402 4.07 2.55 125 Pass
Mid 2441 391 2.46 125 Pass
High 2480 3.96 2.49 125 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:COMES-53087 Report No.:LCS120821112QF

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

Item Equipment Manufacturer | Model No. | Serial No. Last Cal.
1 |Spectrum Analyzer| Agilent E4407B |MY41440292| 2012-06-18
2 Antenna Schwarzbeck | VULB9163 142 2012-06-18
3 Horn-antenna Schwarzbeck |BBHA9120D D:266 2012-06-18
4 DC Filter MPE 23872C N/A 2012-06-18
4.2.3 Block Diagram of Test Setup
Antenna
/ tower
O 0 R - —— ’ P Horn
EUT antenna
_\ 4m
Spectrum
A —— analyzer
( J ‘ ‘
Turntable 0.8m 1m \ i
) ~ Pre-amp -\_g % E
| ] l ]

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 Im 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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4.2.5 Test Results

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:COMES-53087

Report No.:LCS120821112QF

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 \% 43.19 32.30 74.00 54.00 30.81 21.70
2390.00 H 43.22 32.02 74.00 54.00 30.78 21.98
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 v 42.38 32.75 74.00 54.00 31.62 21.25
2483.50 H 43.15 32.38 74.00 54.00 30.85 21.62

* 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.

Band Edges (CH Low)

Detector mode: Peak

FCC ID:COMES-53087
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Band Edges (CH High)

Detector mode: Peak

i Agilent

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:COMES-53087 Report No.:LCS120821112QF

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 125mW.

4.3.2 Test Equipment

Item Equipment Manufacturer | Model No. Serial No. Last Cal.
1 |Spectrum Analyzer| Agilent E4407B | MY41440292 | 2012-06-18
2 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2012-06-18
3 DC Filter MPE 23872C N/A 2012-06-18

4.3.3 Block Diagram of Test Setup

Spectrum Analyzer

EUT 1 oo QO
DC Filter
4.3.4 Test Procedure

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

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

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

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

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

4.3.5 Test Results

Channel Separation 20dB Bandwith Limit Result
(MHz) (kHz) (kHz)
1.000 942.569 >628.38 Pass

The test data graph please refer to the following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF

Measurement of Channel Separation

Test frequency: 2402MHz
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a Mkrl 1.088 MHz

Ref 18 dBm Atten 20 dB 3.03 dB lse'e,ft ”g”‘eg

#Peak 1r N =

Log O o

1@

Yy Normal

Offst

1.5

dB Delta

Delta Pair

tTracking Ref)

LgPw Ref a

ML 52 Span Pair

33 FL Span Center

AA

£

f>hak Off

Swp

Center 2.441 508 GHz Span 3 MHz 1”‘0’{ ‘3

#Res BH 100 kHz #\JBW 166 kHz Sweep 1038 ms (BOG pts)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF
Test frequency: 2480MHz

s Agient
a Mkrl 1.088 MHz
Ref 18 dBm Atten 20 dB a.01 dg |[ S€lect Marker
#Peak 1R . I
Log & O
16
4B/ Normal
Difst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Rof a
ML 52 Span Pair
33 FC Span Center
AA
£
50k Off
Swp
Center 2.479 508 GHz Span 3 MHz 1”';’{‘;
#Res BH 100 kHz #\JEW 168 kHz Sweep 1038 ms (BOO prs)
I I
Measurement of 20dB Bandwidth
Test frequency: 2402MHz
- Agilent Freq/Channel
.
Th Freq  2.400 ONz Trig Free || , omter Fred
Occupied Bandwidth [ | |
Start Freq
2. 48058000 GHz
Ref 18 dBm Atten 20 4B
#Peak Stop Freq
Log . 2.46350000 GHz
18 , o -
dB/ CF Step
Offst 300.900000 kHz
1.5 i ) [ |Ruto Man
dB
Freq Offset
Center 2.402 008 GHz Span 3 Mz || 2-00000800 Hz
#Res BH 18 kHz #JBH 38 kHz Sweep 28.67 ms (6O prs)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 flon Off
871.9222 kHz k B -20.00 dB
Transmit Freq Error -9.691 kHz
¥ ¢dB Bandwuidth 942.569 kHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. Report No.:LCS120821112QF

Test frequency: 2441MHz

FCC ID:COMES-53087

b Freq/Channel
0 00T m0m9m9m9m9m9m9m9aBaBm7am mmm @ @>™1
. Center Freq
Ch Freq 2.441 GHz Trig Free 5 44100009 GHz
Occupied Bandwidth [ | |
StartFreq
243950080 GHz
Ref 18 dBm Atten 26 dB
#Peak Stop Freq
Log T 244750000 GHz
18 52 $ <
dB/ CF Step
Offst 300.000009 kHz
15 [0 Auto Man
dB
Freq Offset
Center 2.441 000 GHz Span 3 MHz || 9-00000000 Hz
#Res BH 18 kHz #\BH 38 kHz Sweep 28.67 ms (600 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH Z Pur  99.00 7 flon Of]
868.3955 kHz % dB -20.00 cB

Transmit Freq Error  -9.516 kHz
¥ dB Bandwidth 936.275 kHz
I
Test frequency: 2480MHz
- Agilent Freq/Channel
- 0Z0Zz00UTm9m9m9090909B9Ba9gmagagua8a8Ba7/a@amJ 3D DD @™ 17
: Center Freq
Ch Freq 2.48 GHz Trig Free 5 4SAPA060 GHz
Oecupied Bandwidth [ | |
StartFreq
247850000 GHz
Ref 18 dBm Atten 28 dB
#Peak Stop Freq
Lag ! 2.48150000 GHz
19 - T
dB/ CF Step
Offst 300.000000 kHz
15 [ Auto Man
dB
Freq Offset
Center 2.490 668 GHz Span 3 MHz || 9-09000000 Hz
#Res B 18 kHz #VBH 38 kHz Sweep 28.67 ms (BOA pts)

. - . - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 lon 0ff
873.2332 kHz % B -20.00 dB
Transmit Freq Error  -11.134 kHz
% dB Bandwidth 935,831 kHz
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

4.4 Number Of Hopping Frequency

4.4.1 Limit

FCC ID:COMES-53087

Report No.:LCS120821112QF

According to §15.247(a)(1)(ii), Frequency hopping systems operating in the 2400MHz-
2483.5 MHz bands shall use at least 75 hopping frequencies.

4.4.2 Test Equipment

Item Equipment Manufacturer | Model No. Serial No. Last Cal.
1 |Spectrum Analyzer| Agilent E4407B |MY41440292| 2012-06-18
2 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2012-06-18
3 DC Filter MPE 23872C N/A 2012-06-18

4.4.3 Block Diagram of Test Setup

1

Spectrum Analyzer

EUT

| S|

/

DC Filter

4.4.4 Test Procedure

A.
B.

C.
D.
E

Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the Spectrum Analyzer.
Set Spectrum Analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.
Set the Spectrum Analyzer as RBW, VBW=100kHz.

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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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

Channel Number

2.4 GHz - 2.4415 GHz

FCC ID:COMES-53087

Report No.:LCS120821112

o Agilent IW'
Mkrl 2.441 80 GHz Sel Mark
Ref 18 dBm Atten 20 dB 2.23 dBm || Select Marker
#Peak L 2 3 4
1
Log
16 il
4B/ Normal
Dffst
1.5
dB Delta
Delta Pair
{Tracking Ref)
LgAw Ref a
ML 52 Span Pair
53 FC Span Center
AA
£(f):
FTun off
Swp
Start 2.400 99 GHz Stop 2.441 50 Gz 1”'3{ S
#Res BW 1808 kHz #BH 108 kHz Sweep 5832 ms (BRA pts)
I I
2.4415 GHz — 2.4835 GHz
¥ Agilent | Marker |
Mkrl 2.441 99 GHz Sel Mark
Ref 18 dBm Atten 28 dB 1.94 dBm || >€lect Marker
#Peak [; | ‘ L 2 3 4
Llog [
1@ T
Y Normal
0ffst
1.5
dB Delta
Delta Pair
(Tracking Ref)
LyAw Ref a
ML 52 Span Pair
33 FC Span Center
AA
E(f)
FTun off
Swp
Start 2.441 50 GHz Stop 2.463 50 Gz 1”‘0’{ S
#Res BW 108 kHz #JEH 108 kHz Sweep 5072 ms (E0@ pts)

F
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

4.5 Time Of Occupancy (Dwell Time)

4.5.1 Limit

FCC ID:COMES-53087

Report No.:LCS120821112QF

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| 2012-06-18
2 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2012-06-18
3 DC Filter MPE 23872C N/A 2012-06-18

4.5.3 Block Diagram of Test Setup

EUT

Spectrum Analyzer

(]

DC Filter

4.5.4 Test Procedure

>

antenna port to the Spectrum Analyzer.

o

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

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

Set center frequency of Spectrum Analyzer = operating frequency.
Set the Spectrum Analyzer as RBW, VBW=1MHz, Span = OHz, Sweep = auto.
Repeat above procedures until all frequency measured were complete.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112

4.5.5 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)
DH5

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

The test data graph please refer to the following:

Middle Channel For DH1

a Mkrl  488.4 ps
Ref 10 dBrm Atten 20 dB _0.02 dB 1Se|e2ct ngkeg
#Peak ob =
Log 1R;
18
4B/ Normal
Offst
1.5
dB B Delta
Delta Pair
{Tracking Ref)
LaAv Ref a
Center 2.441 BBQ GHz Span B Hz .
Res BH 1 MHz WBH 1 MHz _ Sweep 20.01 ms (666 prs) e Spage'ffg
Markar Traca Typa ¥ Axic Amplituda -
1R 1y Tima 7.678 ms 2.28 dBm
1a 1) Tina 4804 ps -3.82 dB
Off
More
1of 2

F
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Middle Channel For DH3

FCC ID:COMES-53087

a Mkrl  1.64 ms
Ref 18 dBm Atten 20 dB -0.16 dB 13e|e2ct ngkeg
*Peak O O =
Log 111
16
4B/ Normal
st
1.5
JdB 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 5.376 ms 2.23 dBm
1a 1) Tima 1.64 ms _B.1E dB off
More
1of 2
I I
Middle Channel For DH5
pr Agilent IW'
a Mkrl  2.932 ms
Ref 18 dBm Atten 20 dB 2,92 dB lse'eft ”g”‘eg
#Peak o S | ||
Log 1|r
18
4B/ Normal
Offst
1.5
JdB Delta
Delta Pair
tTracking Ref)
LgRAw Ref a
Center 2.441 808 GHz Span B Hz .
Res BH 1 MHz WUBH 1 Mz Sweep 20.01 ms (690 pts) . Spagepn?g
Marker Trace Typea K Auig Amplitude -
1R 1> Timea 11.91 me 2.25 dBm
1a 1> Time 2.932 ms -2.92 dB Off
More
1of?2

Report No.:LCS120821112
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

4.6 Spurious Emissions

4.6.1 Limit

FCC ID:COMES-53087

Report No.:LCS120821112QF

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

Item Equipment Manufacturer | Model No. Serial No. Last Cal.
1 | Spectrum Analyzer Agilent E4407B MY41440292 |2012-06-18
2 RF Cable Hubersuhne | Sucoflex104 FP2RX?2 2012-06-18
3 DC Filter MPE 23872C N/A 2012-06-18

4.6.3 Block Diagram of Test Setup

Spectrum Analyzer

1 oo QO

/

DC Filter
4.6.4 Test Procedure

EUT

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
5 Angilent

FCC ID:COMES-53087

Ref 120 dEpl Atten 38 dB

Mkrl 2.482 GHz
1@8.11 dEpV

#Peak
Log
18

1
i

dB/
OFfst
1.3

d8
oI

e

a8.8
dBpl

LgFy

Start 30 MHz

Stop 2,908 GHz

¥Res BH 109 kHz WBN 100 kHz  Sweep 346.1 ms (601 pts) f Span Palr
. 4 pian Canter

Marker Trace Type o fxis fimplitude

1 i Freg 2.48¢ GHz 186.11 dBpl

2 (4% Freg BEA MHz 5148 4Rl

Report No.:LCS120821112

Select Marker
1 2 3 4

Hormal

Delta Pair
(Tracking Ref)
Ref &

|

2.9GHz ~ 26.5GHz

- Agilent [ Marker ]
Mkrz 7.98 GHz Sel Mark
Ref 120 dBpY Atten 30 dB 51.73 depy || >€1€Ct Marker
1 i 3 4
#Peak £
Log
1@
dB/ Normal
Offst
1.5
dB Delta
Db 5
3gﬁL Delta Pair
tTracking Ref)
LQHU Ref &
Start 2.90 GHz Stop 26.58 GHz .
#Res BH 100 kHz #BH 100 Kz Sweep 2.846 5 (601 pto) B Spage'z?;
Marker Trace Type ¥ Ruig Amplitude -
1 1) Freq 3.28 GHz £2.31 dBpl
2 [ ] Freq 7.98 GH= 51.73 dBpU Off
More
1of 2

F
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112
CH Mid

30MHz ~ 2.9GHz

Ml 2440 BHef
Ref 120 dBpY Fitten 38 dB B 188.83 dBpy || S€lect Marker
#Paak 1 L 2 3 4
Log 1 i t =
igf Normal
OFfst
1.5
dB
. |
] &
Egﬁb Delta Pair
(Tracking Ref)
LgH'u' fef a
Start 30 MHz Stop 2,908 GHz
WRes BH 108 kiz WEM 180 kHz  Sweep 346.1 ms (601 pts) Span Palr
: : Span Center
Markar Trace Type L TH] fimplitude
i 1 Freg 2,448 GHz 18689 dBpl
2 [ ] Freg B13 MHz 5381 dbpl Off

-

2.9GHz ~ 26.5GHz

% Agilent [ Marker ]
Mkrz 14.93 GHz Sel Mark
Ref 120 dBpY Atten 30 dB 53.45 dppy || >€lect Marker
1 2 3 4
#Peak
Log
18
ey Normal
Offst
1.5
dB Delta
] (1) o
3%1. Delta Pair
{Tracking Ref)
LaRAv Ref a
Start 2,98 GHz - Stop 26.50 GHz .
#Res BH 100 kHz WBH 100 kHz  Sweep 2.846 s (601 prs) . SDaEeF;fg
Marker Traca Typa ¥ Axic Amplituda -
1 (&) Freq 3.24 GH= 49,59 dBpl
2 1 Frag 14.93 GHz 53.45 dBpl Uff
More
1aof?2

F
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CH High

30MHz ~ 2.9GHz
1 Agilent

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:COMES-53087

Ref 120 dEpY

Atten 38 dB

Mkrl 2.473 GHz
L0818 dEpY

#Peaal
Log

1
]

1@

dB/
OFfst
1.5

dB
ol

L TN

88.3
dBpl

LaRw

Start 30 MHz
#Res BH 1008 kHz

#UEW 188 kHz

Stop 2.908 GHz
Sweep 346.1 ms (BA1 pts)

Marker Trace Type ¥ Ruis fimplitude
i L] Freg 2,479 GHz 186,18 dBpU
2 6] Freg B29 MHz 55.72 dBpl

Report No.:LCS120821112

Select Marker
1 2 3 4

Normal

Delta Pair
(Tracking Ref)
Ref o

Span Pair

Span Center

Off

.

2.9GHz ~ 26.5GHz

3 Agilent

| Marker |

Mkr2 7.72 GHz

Select Marker

Ref 128 dEpY Atten 38 dB 52.33 dBpY 1 5 3 A
#Peak <
Log
18
4B/ Normal
Dffst
1.5
db Delta
Y Fe
ggfu Delta Pair
{Tracking Ref)
LgRAwy Ref a
Start 2.9 GHz Stop 26.58 GHZ .
#Res BH 100 kHz WUBH 100 kiz  Sweep 2.846 s (601 pts) o s"’age':n'f;rr
Markear Trace Typa H Auiz Amplitude -
1 1) Frag 2.29 GHz 49,42 dBul
2 1) Freg 7.72 GHz £2.33 dBul 0ff
More
1of?2

F
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:COMES-53087

5. RADIATED EMISSION MEASUREMENT

5.1 Test Equipment

Report No.:LCS120821112

Item |Equipment Manufacturer Model No. Serial No. Last Cal.
1 [Spectrum Analyzer |Agilent E4407B MY41440292(2012-06-18
2 |Test Receiver Rohde & Schwarz |[ESCS30 828985/018 |2012-06-18
3 |Loop antenna EMCO 6502 0042963 2012-06-18
4 |Logper Antenna  |Schwarzbeck VULB9163  |142 2012-06-18
5 |Horn-antenna SCHWARZBECK |BBHA9120D |D:266 2012-06-18
6 |DC Filter MPE 23872C N/A 2012-06-18
5.2 Block Diagram of Test Setup

T Antenna
~ tower
m 1-l0 g

EUT ‘ ‘ // antenna
}—‘ 4:“ / Spectrum
| analyzer

[ i s i y
Turntable O.Xm Im
A [ I8E
1 ] |

Reference ground plane

| ............ > 3m

EUT F

[ ]

Turntable

0.8m

Below 1 GHz

Antenna

yd tower

Horn
antenna

—

Spectrum

analyzer 1

I~ Pre-amp

L|[_IEE

T

Above 1 GHz

F
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

5.3 Radiated Emission Limit

FCC ID:COMES-53087

Report No.:LCS120821112QF

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:
Frequency Field strength Measurement distance
{MHz) (microvolts/meter) (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" 3
88-216 150** 3
216-960 200™ 3
Above 960 500 3

5.4 Test Results

PASS.
The test data please refer to following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID:COMES-53087 Report No.:LCS120821112QF

Below 1GHz
20 Lewel (dBuVWim) Date: 2012-08-29
70
G0
FCC PART 15B
50
[
40
30
20
10
o
30 50 100 200 500 1000
Frequency (MHz)
Env. /Ins: 24T/ 56%
MATT: EZS-53037
Fower Rating: DC 5W Fromwm PC Input L 120V, 60H=
Test HMode: O
COperator: kano
HMemo :
pol: HORTIZONTAL
Freo. FEeading CakhLos AntFac FreFac Measured Limit Lebd =¥ o Femark
MH= dAEB i dE dAE A1 cE AB w1 [=R=RERTES ) dE
1 3G.7T3 I6.33 O.35 13.25 I0.13 19.&88 <0 .00 —zZ0.12 oF
= 55.22 42 .50 .46 13.01 30.15 Z26.12 40 .00 —13 .88 o
3 a3 .30 43 .36 o.51 .14 Z0.17 22 .54 40 .00 —17.16 oF
4 1246.03 45.10 o.71 2.55 I0O.20 25.18 43 .50 —15.354 oF
5 156.10 49 .46 a.7a G.51 30.z20 28.53 43 .50 —14.97 o
a6 273 .47 31.47 1.04 12 .47 30.16 14 .52 46 .00 —-31.18 P

MNote: 1. A11 readings are Cuasi-—-peak wvalues.

2. Measured = EReading + Antenna Factor + Cable Loss — anp Factor.

3. The emission lewels that ate Z0dE below the officisl limit sare not reported.
goLevel (dBuvim) Date: 2012-08-29
TO
60

FCC PART 15B
50
40
30
20
10
1]
30 50 100 200 500 1000
Freqgquency (MHz)
Env. /Ins: 24T rs56%
M/ E3—-53057
Fower Rating: D 5W From PC Input AC 120W/60H=
Test Mode: o
Operator: kano
Memo :
pol: WERTICALL
Fredg. Reading CahlLos AntFac PreFac Measured Limit Crrer Remark
MH= dBuW dE dESm =hz] dBEuW/m dBuWV/m dE
i 32.70 41.24 o.38 13 .50 30.13 24 .99 40.00 —-15.01 P
b= 53.28 43.406 O.46 13.10 30.15 26.87 40.00 —-13.13 P
3 74.62 4z .65 0.54 7.86 30.17 z0.91 40.00 —-19.09 P
4 1z2z.15 39.50 a.7o 10.15 I0.z0 =0.15 43.50 —-23.35 oF
5 155.04 45.65 0.53 S.59 I0.z0 =25.87 43 .50 —17.63 2F
5§ 257.95 35.zZ:z2 1.01 1z .05 I0.17 =21.11 45.00 —-z24.359 2F

MNote: 1. 211 readings are uasi-—-peak wvaluess.
2. Measured = Reading + Antenna Factor + Cable Loss — Amp Factor.
3. The emission lewvels that ate 2Z0dE below the official limit are not reported.
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FCC ID:COMES-53087

Report No.:LCS120821112

Above 1GHz
Operation Mode: TX/ CH Low Test Date: 2012-08-29
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) (dBuV/m)
4804.28 \% 42.46 28.17 10.98 53.44 39.15 74 54 20.56 14.85
7207.56 \4 33.58 18.42 18.54 52.12 36.96 74 54 21.88 17.04
4804.29 H 41.67 27.83 10.98 52.65 38.81 74 54 21.35 15.19
7206.37 H 34.49 19.16 18.53 53.02 37.69 74 54 20.98 16.31
Operation Mode: TX/ CH Mid Test Date: 2012-08-29
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)
4882.10 \ 38.19 27.11 10.98 49.17 38.09 74 54 24.83 1591
7324.33 \ 33.47 20.34 18.54 52.01 38.88 74 54 21.99 15.12
4882.67 H 36.71 27.69 10.98 47.69 38.67 74 54 26.31 15.33
7324.25 H 34.55 19.38 18.53 53.08 3791 74 54 20.92 16.09
Operation Mode: TX/ CH High Test Date: 2012-08-29
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) (dBuV/m) (dBuVv/m) (dBuV/m)
4960.10 \ 39.41 27.31 10.98 50.39 38.29 74 54 23.61 15.71
7441.69 \4 33.69 20.17 18.54 52.23 38.71 74 54 21.77 15.29
4960.25 H 37.22 26.67 10.98 48.20 37.65 74 54 25.80 16.35
7440.00 H 31.96 19.84 18.53 50.49 38.37 74 54 23.51 15.63
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.
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6. POWER LINE CONDUCTED EMISSIONS

6.1 Standard Applicable

According t0§15.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Limits (dBuV)
Frequency Range(MHz)
Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

6.2 Block Diagram of Test Setup

Vert. reference
plane

/ EMI receiver
el

LISN ¥

Reference ground plane

6.3 Test Results

PASS.
The test data please refer to following page.
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Reading LisnFac CabLos Measured Limit Owrexr Remark
ABE1uW dE dE ABE1uW dBuvW ds
Z6.37 2,70 o.oz Io.09 So. 00 —1l9._.91 Arrerage
a5, 95 S.70 o.oz S5&.70 6&. 00 —9.30 ar
20045 a.51 o.oz 40,09 5Z.94 —-13.83 drerage
45. 75 9.61 a.oz 55.35 6B3.95 —&.60 ar
E27.75 2.50 0.0z 37.39 5Z.13 —1<1.7-1 dorerage
a2 41 2.60 o.o03 52.04 GB2Z.13 —-lo.09 ar
19.94 2.61 0.0z Z9. 58 a9, 13 —-19.55 Anrerage
35,78 a.51 o.oz as . Az 59.1%3 -1=2.71 QF
14.01 S9.63 a.os Z23.689 a6 .00 —Z2Z2.31 Areradge
SI0.0z 2.863 o.o0s5 S9.70 Sa.00 —1ls5.30 QF
11.89 2.63 o.os Z21.57 46 . 00 —=24._ 43 ArEradge
IE2.62 2.63 o.o0s5 Az . 30 S&.00 —-13.70 ar
Measured = Reading + Lisn Factor +Cable Loss.
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Z24a* F56%

ES-530387
LC 5% From FC Input AC 120W./S50H=

The emission lewvels that are Z20dE below the official
limit are not reported.
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DC 5V From PC Input AC 120V 60H=z
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Reading LisnFac CabLos Measured Limit Ower Remark
dBEuv dBuy dE

Z8.z6 0.0z 37.85 55.95 -15.11 Average
47 .86 o.0z 57.45 65,96 -&.51 ar
FZ.53 0.0z az. 17 S54a.0z —11.55 Anrerage
“AS5.61 Q.62 o.o0z S55.25 G, 02 -&.77 QF
=Z9.36 Q.63 0.0z I9.02 S52.17 —-13.15%5 Avrerage
44,569 9.63 0.03 S54.35 Bz.17 -7.82 arp
Z3.38 a9.62 o.o03 33.03 49 . 449 —-15.41 Anrerage
I5.33 .62 o.o03 aE . 0 59,449 —13.40 QF
Z0.4a3 a.64 o.os 0.1z 4. 00 —-15.358 Anrerage
ZF3.10 9.6 o.o5 az. 79 Se.00 -13.21 QF
15.31 9.65 0.05 Z6.02 45.00 -19.98 Average
32.33 9.65 0.05 4zZ. 04 S5.00  -13.90 arp

Measured

= Reading + Lisn Factor +Cahle Lo=ss.

The emission lewels that are Z0dE below the official
limit are not reported.

10

20 30

Note: Pre-scan all mode and recorded the worst case results in this report (Normal Link)

F
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7. ANTENNA REQUIREMENT

7.1 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.

7.2 Antenna Connected Construction

The directional gains of antenna used for transmitting is 0.0 dB1, and EUT is equipped
with an onboard PCB antenna and no consideration of replacement. Please see EUT photo
for details.
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8. MANUFACTURER/ APPROVAL HOLDER DECLARATION

The following identical model(s):

| BS-12/7881 | ~ ~

Belong to the tested device:

Product description : ALIEN BLUETOOTH SPEAKER
Model name : ES-53087

Note: Only different model name and no additional models were tested.
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