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SUMMARY OF TEST RESULT

Report . .
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass -
3.1 - 99% Bandwidth - Pass -
3.2 15.247(b)(1) Peak Output Power < 30dBm Pass -
3.5 15.247(e) Power Spectral Density | < 8dBm Pass -
3.4 15.247(d) Conducted Band Edges| < 20dBc Pass -
and Spurious Emission
35 15.247(d) Radiated Band Edges 15.209(a) & Pass -
and Spurious Emission | 15.247(d)
3.6 15.207 AC Conducted 15.207(a) Pass -
Emission
37 15.203 & Antenna Requirement N/A Pass -
15.247(b)
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1. GENERAL INFORMATION
1.1 Applicant

Company Name: MFOURTEL MEXICO S.A. DE C.V.
Address: Montecito 38, Piso 23, Oficina 15. Colonia Napoles. C.P. 03810 Mexico

1.2 Manufacturer

Company Name: CK Telecom Limited
Address: Technology Road.High-Tech Development Zone. Heyuan, Guangdong,P.R.China.

1.3 Laboratory

IAC Compliance Laboratory

No0.789 Pu Xing Road,Shanghai,PRC
Laboratory performing the tests TEL: +86-21-5433-6899

FAX: +86-21-5431-5010

FCC LIST:492199
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1.4 Feature of Equipment Under Test

Product Feature & Specification
Equipment GSM/WCDMA MOBILE PHONE
Brand Name M4
Model Name M4 SS1080
FCCID CLNSS1080
Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz
Number of Channels 40
Carrier Frequency of Each Channel 2402+n*2 MHz; n=0~39
Channel Spacing BT: 1MHz
Maximum Output Power to Antenna Bluetooth 4.0 - LE : 4.05 dBm (0.0025 W)
99% Occupied Bandwidth Bluetooth 4.0 - LE : 1.026MHz
Antenna Type Fixed Internal Antenna
HW Version PHANTOM -V1.1
SW Version MATEL-SS1080_L4SP_200_ 130227
Type of Modulation Bluetooth 4.0 - LE : GFSK
Remark:

1. For other wireless features of this EUT, test report will be issued separately.
2. This test report recorded only product characteristics and test results of Digital Transmission System (DTS).
3. The above EUT's information was declared by manufacturer. Please refer to the specifications or

user's manual for more detailed description
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1.5 Applied Standards

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

standards:

e FCC Part 15 Subpart C §15.247
e FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v02
e ANSI| C63.4-2003

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

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

separate test report.
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2. Test Configuration of Equipment Under Test
2.1 RF Output Power

Preliminary tests were performed in different modulation and recorded the RF Output Power in the

following table:

Bluetooth RF Output Power (dBm)
Channel | Frequency Data Rate / Modulation
GFSK
1Mbps
Ch00 2402MHz 3.96
Ch19 2440MHz 4.05
Ch39 2480MHz 3.85
Remark:

The EUT is programmed to transmit signal continuously for all testing.
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2.2 Test Modes

The EUT has been associated with peripherals pursuant to FCC KDB Publication No. 558074 D01 DTS
Meas. Guidance v02

ANSI C63.4-2003 and configuration operated in a manner tended to maximize its emission
characteristics in a typical application. Frequency range investigated: conduction (150 kHz to 30 MHz),
radiation (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is
lower).

Pre-scanned tests, X, Y, Z in three orthogonal panels, were conducted to determine the final
configuration from all possible combinations.

The following tables are showing the test modes as the worst cases (Y plane) and recorded in this

report.

The following tables are showing the test modes as the worst cases and recorded in this report.

Test Cases
Data Rate / Modulation
Test Item
Bluetooth 4.0 — LE / GFSK
Mode 1: Bluetooth Tx CHO0 2402 MHz_1Mbps
Conducted
c Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
TCs
Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps
) Mode 1: Bluetooth Tx CH00 2402 MHz_1Mbps
Radiated
TC Mode 2: Bluetooth Tx CH19_ 2440 MHz_1Mbps
s

Mode 3: Bluetooth Tx CH39_2480 MHz_1Mbps

AC Mode 1: GSM 850 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone +
Conducted | Earphone + Adapter+ Battery + GPS Rx
Mode 2: GSM 1900 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone +
Earphone + Adapter+ Battery + GPS Rx

Emission

+ Earphone + Adapter+ Battery + GPS Rx

+ Earphone + Adapter+ Battery + GPS Rx

Mode 1: WCDMA Band Il Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone

Mode 1: WCDMA Band V Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone
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2.3 Connection Diagram of Test System

<Bluetooth 4.0 — LE Tx Mode>

A (‘l Adapter
o

/ | Em| 120vac [ 60Hz

.-"'JII "
/I
Q//’ Earphone

<AC Conducted Emission Mode>

s
L8 =
/ s LiTTe)
Bluetooth a"l EUT
/ Earphone f,.’#
/ /
!
i Eap hone
/ L/

Communication Anbka

, e

System Simuslator

RF Utility

For Bluetooth function, the RF utility, “Enter Engineer” was installed in EUT which was programmed in
order to make the EUT into the engineering modes to contact with Bluetooth base station for
continuous transmitting and receiving signals.
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3. Test Result

3.1 6dB and 99%Bandwidth Measurement

3.11

Limit of 6dB Bandwidth

The minimum 6 dB bandwidth shall be at least 500 KHz.

3.1.2

Measuring Instruments

See list of measuring instruments of this test report.

3.1.3

3.1.4

Test Procedures

The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas.

Guidance v02.

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

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

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 10 kHz. Set
the Video bandwidth (VBW) = 30 kHz. In order to make an accurate measurement. The 6 dB
bandwidth must be greater than 500 KHz.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
30kHz and set the Video bandwidth (VBW) = 100kHz.

Measure and record the results in the test report.

Test Setup

‘ 0000
[ '
2

EUT Spectrum Analyzer
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3.1.5 Test Result of 6dB Bandwidth

Test Mode : Bluetooth 4.0 - LE Temperature : 23C~26C
Test Engineer : [Hogan He Relative Humidity : |[35%~60%
Channel Frequency (MHz) 6dB Bandwidth (MHz)
00 2402 0.712
19 2440 0.716
39 2480 0.712

6 dB Bandwidth Plot on Channel 00

“RBW 10 kHz  Delta 2 [T1 ]

*VBW 30 kHz 0.32 dB
Ref 10 dBm “Att 20 dB SWT 20 ms 712.000000000 kHz
10 Offset 1.% dB Marker| 1 [T1 ]
-12/80 dBm
e} 401604D00 GH
L PK D1 -6.25 dBm
VIAXH I N Wwal| ]‘A’V‘/vl\l\n A2
D2 —h2.25 demfV YU VAW,
f/“ \ Vﬂf\\ LVL

——20

.

—-30

-—50

-—60.

—-70

——-80

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz
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6 dB Bandwidth Plot on Channel 19

“RBW 10 kHz  Delta 2 [T1 ]

*VBW 30 kHz 0.19 dB
Ref 10 dBm *“Att 20 dB SWT 20 ms 716.000000000 kHz
10 Offset 1.% dB Marker| 1 [T1 ]
-12170 dBm
0 2| 429600000 GH

D1 -6.1[7 dBm

[ o2 -12_1;\f7WL

—-20

" LG TYARAVA LA Pa N I
LvL
A\'UWA\/\V
—-30

7 W
aﬂl‘W»\/V \;\/‘f\l

| -50
160
I--70
| -80.
-90
Center 2.44 GHz 200 kHz/ Span 2 MHz
6 dB Bandwidth Plot on Channel 39
“RBW 10 kHz Delta 2 [T1 ]
*VBW 30 kHz 0.14 dB
Ref 10 dBm “Att 20 dB SWT 20 ms 712.000000000 kHz
10 Offset 1.% dB Marker| 1 [T1 ]
-12|/86 dBm
Lo 2| 479604000 GH
D1 -6.30 dBm
VAXH I o VNWM ““M\«N"Um\,ln\ 2
— m- A
D2 12.39/\7% ) W V‘/\'\ LVL
|20 wﬂb\j}
| -30

|50

—-60

-—70

——-80

-90

Center 2.48 GHz 200 kHz/ Span 2 MHz
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3.1.6 Test Result of 99% Occupied Bandwidth

Test Mode : Bluetooth 4.0 - LE Temperature : 23'C~26C
Test Engineer : [Hogan He Relative Humidity : |35%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.026
19 2440 1.026
39 2480 1.026
20 dB Bandwidth Plot on Channel 00
*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -0.08 dBm
Ref 10 dBm *Att 20 dB “SWT 5 ms 2.401970000 GHz
10 Offget 1.5 dB OBW 1[.026000000 MHz
1 Temp 1| [T1 OBY]
L0 A 4 =14126 dBm
2|.401496P00 GHz
r\lﬂAzH | 10 ﬂ/\/\j\/\/ Rty Temp 2| [T1 OBY\]
2,402;;£ ;o g:: LVL

--20

<

--30

A

-40.

\

Center 2.402 GHz

300 kHz/

Span 3 MHz
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20 dB Bandwidth Plot on Channel 19

*RBW 30 kHz Marker 1 [T1 ]

*VBW 100 kHz -0.04 dBm
Ref 10 dBm “Att 20 dB “SWT 5 ms 2.439976000 GHz
10 Offget 1.5 dB OBW 1{ 026000p00 MHz

Temp 1| [T1 OBW]
Lo —14104 dBm

1]
k4
. 439496p00 GHz
1P j\J\/\/ My~
b J :

Temp [T1 oBW]
-10

T T2 =14 25 dBm
/Y*/ v\\;\ 2|. 440522000 GHz|LV
|-20
L -30 \A

|y TN
L) \
|

N

--60
| -70
-80
-90
Center 2.44 GHz 300 kHz/ Span 3 MHz
20 dB Bandwidth Plot on Channel 39
*RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -0.19 dBm
Ref 10 dBm *Att 20 dB “SWT 5 ms 2.479976000 GHz
10 Offset 1.% dB OBW 1|.026000Dp00 MHz
1| Temp 1| [T1 OBW]
| o vl —14]25 dBm
2(.479496p00 GHz
1P /W\/ M
/.\ Temp 2| [T1 OBW]
—10

Ty T2 =144 apm
/7%/ x\‘u\ 2| 480522000 GHz ||LVL
| -20
[ -30 \A

o LA,

Nk
v

——60

-—70.

—-80

-90

Center 2.48 GHz 300 kHz/ Span 3 MHz
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3.2 Peak Output Power Measurement

3.2.1 Limit of Peak Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna of directional gain greater than 6dBi are used the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to

be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.2.2 Measuring Instruments

See list of measuring instruments of this test report.

3.2.3 Test Procedures

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas.
Guidance v02.

2. The RF output of EUT was connected to the power meter by a low loss cable

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

Measure the conducted output power and record the results in the test report.

3.2.4 Test Setup

‘ 0000
B
2

EUT Spectrum Analyzer
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3.25 Test Result of Peak Output Power

Test Mode : Bluetooth 4.0 - LE Temperature : 23'C~26C
Test Engineer : |[Hogan He Relative Humidity : |35%~60%
RF Power (dBm)
Frequency
Channel GFSK Max. Limits :
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 3.96 30.00 Pass
19 2440 4.05 30.00 Pass
39 2480 3.85 30.00 Pass

Peak Output Power Plot on Channel 00

“RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 3.96 dBm
Ref 20 dBm *Att 30 dB *SWT 500 ms 2.401916000 GHz
20 Offget 1.5 dB
10
1
1 P L 2
VAXH IS L —] a——
/ \ LVL
——10.
——20
——30
I-40
—-50
——60.
——70
-80
Center 2.402 GHz 600 kHz/ Span 6 MHz
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Peak Output Power Plot on Channel 19

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 4.05 dBm
Ref 20 dBm *Att 30 dB *SWT 500 ms 2.439940000 GHz

20 Offset 1.5 dB

10

)
| I IRV

——10

-—20.

--30

I-40

|50

-—60.

-—70

-80

Center 2.44 GHz 600 kHz/ Span 6 MHz

Peak Output Power Plot on Channel 39

*RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.85 dBm
Ref 20 dBm *Att 30 dB *SWT 500 ms 2.479928000 GHz

20 Offset 1.5 dB

10 [EAT

i

0
| T

—-10

--20

| -40

—-50

——60

-80

Center 2.48 GHz 600 kHz/ Span 6 MHz
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3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3KHz band at any time

interval of continuous transmission.
3.3.2 Measuring Instruments

See list of measuring instruments of this test report.

3.3.3 Test Procedure

1. The testing follows Measurement Procedure 9.1 Option 1 of FCC KDB Publication No. 558074
D01 DTS Meas. Guidance v02

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. The path

loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.
Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the spanto 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

6. Record the measurement data derived from spectrum analyzer.

3.3.4 Test Setup

[
©)
A

EUT Spectrum Analyzer
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3.3.5 Test Result of Power Spectral Density

Test Mode : Bluetooth 4.0 - LE Temperature : 23'C~26C
Test Engineer : |Hogan He Relative Humidity : [35%~60%
Channel Frequency 802.11b Power Density Max. Limits Pass/Fail
(MHz) PSD/3KHz (dBm) (dBm)
00 2402 -11.42 8 Pass
19 2440 -11.39 8 Pass
39 2480 -11.52 8 Pass

PSD 3KHz Plot on Channel 00

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -11.42 dBm
Ref 20 dBm *Att 30 dB “SWT 1.75 s 2.401978550 GHz
20 Offget 1.5 dB
L10

-0

LVL

_::: N AunvM \Aﬂﬁl‘"ﬂf]\ MMM!A,\M” VMAMHM\MUAF/‘:
W’Ww
g YV Fr UW’""M@

Center 2.402 GHz 97.5 kHz/ Span 975 kHz
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PSD 3KHz Plot on Channel 19

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -11.39 dBm
Ref 20 dBm “Att 30 dB “SWT 1.75 s 2.439976600 GHz
20 Offgset 1.5 dB
L10
1 P
MAXH Lo

LvVL

——10.

@WWV g M ety UAWMWMUAV

—

——40
——50
——60.
——70
-80
Center 2.44 GHz 97.5 kHz/ Span 975 kHz
PSD 3KHz Plot on Channel 39
*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -11.52 dBm
Ref 20 dBm “Att 30 dB “SWT 1.75 s 2.479978550 GHz
20 Offset 1.5 dB
|10
1 P!
MAXH Lo

I T h\[]}h\w/\ MMM;“"\WM M\MN\M‘“\A Ny

I U'"U'Ulmmmﬂmv

Center 2.48 GHz 97.5 kHz/ Span 975 kHz

Page 21 of 59 \ersion:1.0



IAC Report No.: 20130422FCC-E

3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1 Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 20 dB down from the highest emission level within the

authorized band.

3.4.2 Measuring Instruments

See list of measuring instruments of this test report.

3.4.3 Test Procedures

1. The testing follows the guidelines in FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v02

2. ANSI C63.4-2003 and the Measurement Procedure of FCC KDB Publication No. 558074 D01 DTS
Meas. Guidance v02.

3. The transmitter output was connected to the spectrum analyzer via a low lose cable.

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

5. Set RBW = 100 KHz, Video bandwidth (VBW) ¢ RBW. Out of the authorized frequency band emissions
must be at least 20 dB lower than the highest emission level within the authorized band as measured
with a 100 KHz RBW. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, the attenuation required under this paragraph shall be 30 dB instead

of 20 dB per 15.247(d).

3.4.4 Test Setup

| 0000
[ e
22

EUT Spectrum Analyzer
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3.4.5 Test Result of Conducted Band Edges

Test Mode : Mode 1 and 3 Temperature : 23°C~26C

Test Engineer : |Hogan He Relative Humidity : |35%~60%

Test Channel: |00 and 39

Low Band Edge Plot on Channel 00

“RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -46.69 dBm
Ref 20 dBm *Att 30 dB *SWT 1.75 s 2.399940000 GHz
20 Offget 1.5 dB
10
1 PK|
VAXHI IS |
} \ LVL
10
D1 -16.99 dBm I \
| 20 [ 1]
| _30 / \A
| _40 I \
s tgoyN AL A M, LA MAAR N b “-AMMWWJ
| -60
-—70
F1
-80
Start 2.375 GHz 3 MHz/ Stop 2.405 GHz
High Band Edge Plot on Channel 39
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -47 .70 dBm
Ref 20 dBm *Att 30 dB “SWT 1.75 s 2.488080000 GHz
20 Offget 1.5 dB
L10 =]
1P
VAXHI IS M

/ \ LVL
-—-10.

D1 ,~l%_15 dB
20
-30 ’
| _40 I

o] A [N AR T altd N
| 60
| 70
F1
-80
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz
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3.4.6 Test Result of Conducted Spurious Emission
Test Mode : Bluetooth 4.0 - LE Temperature : 23°C726°C

Test Engineer : |Hogan He Relative Humidity : |35%~60%

Test Channel: |00

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -48_.13 dBm
Ref 20 dBm *Att 30 dB *SWT 500 ms 2.280002160 GHz
20 Offset 1.5 dB
10 =
1 P
MAXH | o
LvL
-10
D1 -17 .27 dBm
--20
-30.
|-40
1
AGION A~ A ARttt bl ra gt PV R YW W A, " IV PR TN VY IA\ AL Aol A
o Aot S W AAAY g o
——60.
——70
-80
Center 1.5000045 GHz 299.9991 MHz/ Span 2.999991 GHz

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

“RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz -40.40 dBm
Ref 20 dBm “Att 30 dB SWT 2.4 s 24.174002286 GHz
20 Offget 1.5 dB
10 I!H
1 P
MAXH Lo
LV
--10.
D1 -17.27 dBm
--20
-30
1
40 -
mag A AA I I s WA AN A A
--60
--70
-80
Start 1 GHz 2.4 GHz/ Stop 25 GHz
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Test Mode : Bluetooth 4.0 - LE Temperature : 23°C726°C

Test Engineer : |Hogan He Relative Humidity : |35%~60%

Test Channel: |19

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -48.37 dBm
Ref 20 dBm “Att 30 dB SWT 300 ms 2.874000378 GHz
20 Offget 1.% dB
10
il
IMAXH 1o
LVL
--10
50 D1 -18.49 dBm
--30
--40
1
15 A AMALA Y- At A AR A YA AP bAoA AN A oAl ANA A Jagh W AIA A
QA Ml RASL a0 A L) WA ad K
-—60
=70
-80
Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -41.44 dBm
Ref 20 dBm *Att 30 dB SWT 2.4 s 24.088000000 GHz
20 Offset 1.5 dB
|10
1 P
VAXHIR I
LVL
-10
=50 D1 -18.[36 dBm
——30
a0 m
WWWMN
so I A Ay
-—60
70
-80
Start 1 GHz 2.4 GHz/ Stop 25 GHz
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Test Mode : Bluetooth 4.0 - LE Temperature : 23°C~26C

Test Engineer : |Hogan He Relative Humidity : |35%~60%
Test Channel: |39

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz -48.13 dBm
Ref 20 dBm “Att 30 dB SWT 300 ms 2.004002988 GHz
20 Offgset 1.5 dB
10 [ A}
1 P
MAXH Lo
LVL
-10
D1 -17.[75 dBm
=20
-30
-40.
1
LW\LMA [T TYE VI NTSUPTONT| I TIPTU BTURTUPTYY IFUTRY (U (U0 RUPRIPUITA A0 | 1 ORI NSRS
A ad W WY WA Raae 4 Aad NIV A4 A d
——60.
——70
-80
Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

“RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -41.08 dBm
Ref 20 dBm “Att 30 dB SWT 2.4 s 24.184000000 GHz
20 Offget 1.5 dB
10 IH!
1 P
VAXH I
LVL
——10.
D1 -17.82 dBm
-20
——30
1
a M"
ph5@ U lrdan A o At A AP NMW
| -60
——70
-80
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Page 26 of 59 \ersion:1.0



IAC Report No.: 20130422FCC-E

3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1 Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. In addition,
radiated emissions which fall in the restricted bands must also comply with the FCC section 15.209

limits as below.

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

3.5.2 Measuring Instruments
See list of measuring instruments of this test report.

3.5.3 Test Procedures

1. The testing follows the guidelines in ANSI C63. 10-2009

2.The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass
filter are used for the test in order to get better signal level.

3.The EUT was placed on a turntable with 0.8 meter above ground.

4.The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top of
a variable height antenna tower.

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3
dB lower than the applicable limit, the peak emission level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak detector and reported.

7.Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
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(2) Set RBW=100 KHz for f < 1 GHz; VBW ¢ RBW; Sweep = auto; Detector function = peak; Trace =

max hold;
(3) Set RBW =1 MHz, VBW= 3MHz for f 6 1 GHz for peak measurement.
For average measurement:

VBW = 10 Hz, when duty cycle is no less than 98 percent.

VBW 2= 1/T, when duty cycle is less than 98 percent where T is the minimum transmission

duration over which the transmitter is on and is transmitting at its maximum power control level

for the tested mode of operation.

Band Duty Cycle(%) T(ms) 1/T(KHz)

Bluetooth 4.0 - LE 64.79 0.408 2.45098039

VBW Setting

3KHZ

Note: For average measurement with duty cycle < 98%, use reduced VBW measurement

method 4.2.3.2.3 in ANSI C63.10.

Marker-Delta method :

(1) Set RBW =1 MHz, VBW = 3 MHz, peak detector.
Repeat the measurement with an average detector, use RBW = 1MHz
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent

(2) Set span = 10MHz, that encompasses both the peak of the fundamental emission and the
band-edge emission under investigation. Set RBW = 100KHz, 1% of the total span. Set VBW

=100KHz >= RBW.

(3) Subtract the delta measured in step (2) from the field strengths measured in step (1).
The resultant field strengths (peak/average) are then used to determine band-edge compliance

as required by Section 15.205.

3.5.4 Test Setup

9kHz~30MHz
L Jm .
Mom-Condecimd EUT
Tzbls L 1
Blcm lm
% Fully Soldered Ground Plane TO Controllar
Test T .
. o Receiv
Recaiver
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30MHz~1GHz
4 - .|
lmto dm
V =
Asseadnn  H =
Dipele or Hom Antenn L
Antennabeightcanbe
moved from lm o 4m,
- Antenes bed rsahle
dinrpnes I ?
-ty BT
Titte
Fully Solered Ground Plane TO Controller
Taat To Receiver
Recever
Above 1GHz
b $ar-Or-fo -
lem o dm
Antenna MMase [ |
—_ Dipole or Hom
Antenna
Antenna height can
- e ba moved fom 1= to 3
e -—E—- 4= Antennaand ! -
rerntable distance
2 0rlm #j——l
- | | Pelly Soldered Ground Plan e TO Coaoeler
Toat - Te Recriver
Y
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355 Test Results of Radiated Band Edges Measurement

Test Band : Mode 1
Test Channel 00
Frequency Level Over Limit Read |[Antenna| Cable | Preamp
Limit Line Level Factor | Loss | Factor | Remark | Polarity
GHz dBuv/m dB dBuv/m | dBuv dB dB dB
2.39 53.33 | -20.67 74 42.84 27.5 6.99 24 Peak Vertical
2.39 38.92 | -15.08 54 28.43 27.5 6.99 24 Average | Vertical
2.39 5423 | -19.77 74 43.74 27.5 6.99 24 Peak |Horizontal
2.39 41.16 -12.84 54 30.67 27.5 6.99 24 Average | Horizontal
Test Band : Mode 3
Test Channel 78
Frequency Level Over Limit Read |[Antenna| Cable | Preamp
Limit Line Level Factor | Loss | Factor | Remark | Polarity
GHz dBuv/m dB dBuv/m | dBuv dB dB dB
2.4835 54.9 -19.1 74 43.62 27.6 7.68 24 Peak Vertical
2.4835 4065 | -13.35 54 29.37 27.6 7.68 24 Average | Vertical
2.4835 53.67 | -20.33 74 42.39 27.6 7.68 24 Peak |Horizontal
2.4835 41.74 -12.26 54 30.46 27.6 7.68 24 Average | Horizontal
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3.5.6 Test Result of Radiated Emission Measurement

3.5.6.1 Radiated Emission Measurement Results (9kHz ~ 30MHz)

Test Engineer : |Hogan. He Temperature : 23°C"26°C
Relative Humidity : |35%~60%

Frequency Reading Factor(dB) Result Limit Margin -
Polarization
(MHz) (dBu V/m) Corr. (dBu V/m) | (dBu V/m) (dB)
1.504 41.03 14.85 55.88 64.06 -8.18 Horizontal
1.504 40.08 14.85 54.93 64.06 -9.13 Vertical
Notes:

1 > No emission found between lowest internal or generated frequency to 30MHz.
2 > Laboratory's Information :
Prepared By : Accurate Technology Co., Ltd
Address: F1, Bldg. A, Changyuan New Meterial Port, Keyuan Rd., Science & Industry Park
Nanshan District, Shenzhen 518057, P.R. China
Company Registration Number : 752051
Date of Receipt : 2013.04.27
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Radiated Emission Plot between 9 kHz ~ 30MHz (Horizontal)

@ RBW 200 Hz
MT 10 ms

Att 10 dB AUTO PREAMP OFF

dBrv 100 kHz 1 MHz 10 MHz
/m
K"‘x._‘ |
1 PK -
MAXH H‘“‘x
hx""-\_
""'\-\.\_\-\i‘
[~
\“\I
Lo
_!_.: * n l s VNN RG]
Lz J@W' ‘ﬁ ) M"“"‘“J‘\(Mmmw e,
e
9 kH=z 30 MH=
Date: 27 .APR._2013 12:21:43 b4

Radiated Emission Plot between 9 kHz ~ 30MHz (Vertical)

@ RBW 200 H=
MT 10 ms

Att 10 dB AUTC PREAMP OFF

aBpv

330 100 kiz 1 MHz 10 MHz
/m LFRE-

Fizo s

| ™~
1 PK [110 L
MAXH | W

- 1“""\-.\_

100 M~

| i

_L:- [

\HH\R\J

&0

\Tﬂ* |

Fzc ""i M Xuim Pras]

L3 M}% MW“U“NH'\IW f.

3 ¥ L

»

9 kH=z 30 MH=
Date: 27.APR.2013 12:26:32 ¥
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3.5.6.2 Radiated Emission Measurement Results (30MHz-18GHz)

Test Channel : |00
Remark: 2402MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Lewvel {dBuVim)
100
FCC CLASS C
1
50 i
q f 5 8 )
f 7
d
0 30 50 100 200 500 1000
Frequency (MHz)
Site : 66 CHAMBER
Cond ifion ¢ FOC CLASS C 3m 2011 HL.562 VERTICAL
: REW:120.000KH: VEW:300.000 K H: SWTifato
et : GSM MORILE PHONE
m oda + BT CHOD
PR & £
Lntenna Fead Preamp Cable Limit er AfPo=  T/Pos
Freg Factor Lewvel Level Factor Loss Lin= Limit Retmark
HMH= dB/m dBuvV/m dBuv dB dE dBuV/m dB I deg
1 3J8.21 14.79 3B.10 49.28 Z7.07 1.10 40.00 =1.90 Z0oo 0 Feak
2 36.21 14.79 33.99 45.17 27.07 1.10 40.00 -6.01 104 176 QF
3 81.50 B.Z2B ZB8.30 45.97 IZT7.41 1.46 40.00 =-11.70 Z0oo 0 Feak
4 155.78 7.39 32.80 50.17 26.89 £.13 43.50 -10.70 104 45 QP
5 159.78 7.3% 39.13 56.50 Z6.89 2.13 43.50 =-4.37 Zoo 0 Feak
& £50.30 9.44 32.385 46.67 IZ6.41 Z.568 46,00 -13.62 zoo 0 Peak
7 452.72 14.59 34.04 43.59 27.52 3.38 46.00 =-11.96 Zoo 0 Feak
= 549.02 16.17 39.21 46.97 27.81 3.88 46.00 -6.79 zoo 0 Peak
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Radiated Emission 1GHz-18GHz Vertical

Lewvel (dBuvim)
100
FCC CLASS CPK
- FCC CLASS C AV
T
1 . 4
5 3
’ 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : 266 CHAMBER
Covad ifior : FOC CLASS C PE 3m HF90H VERTICAL
: REW:1000.000KH: VEW:1000.000KHx SWTrfto
ek : GSM MORBILE PHONE
moda : BT¢ CHOO +Adopfer
LT & !
Antenna Fead Preamp Cable Limit yer  AfPo=  T/Pos
Freg Factor Lewel Level Factor Loss Line Limit Remar k
MHz dBE/m dBuV/m dBuWv dB dE dBuV/m dB cm deg
1 2400.75 27.58 40.56 43.34 34.78 4.42 T4.00 -33.44 zZ0oo 0 Peak
2 3069.35 29.32 38.20 39.02 34.91 4,77 74,00 -35.80 200 0 Peak
3 3435.59 30.50 40.23 39.10 34.99 5.62 T4.00 -33.77 Z0o 0 Peak
4 3981.26 31.57 41.15 38.90 35.10 5.78 74,00 -32.85 200 0 Peak
5 4804.11 32.27 51.94 48.23 35.44 6.88 T4.00 -22.06 Z0o 0 Peak
& 7221.15 35.31 46.04 36.58 34.37 B.52 74.00 -27.96 200 0 Peak
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Radiated Emission 30MHz-1GHz Horizontal

Level (dBuvim)
100
FCC CLASS C
50 1 1 n'-'IE}:
f s
3
! 4 6 | 7
1
030 50 100 200 500 1000
Frequency {(MHz)
Site : 266 CHAMRER
Corud ifion : FOC CLASS C 9m 2011 HIL.562 HORIZONTAL
: REW:120.000KH: VEW:300.000EH: SWTrfuto
et : GSM MORILE PHONE
mode : BT CHOO
LT o !
Antenna Fead Freamp Cable Limit over A/Pos  T/Fos
Freg Factor Lewvel Lewvel Factor Loss Lin= Limit Femark
MHz dBE/m dBuv/m dBuv dB dE dBuv/m dB cm deg
1 99.18 8.84 27.43 44.14 27.24 1.68 43.50 =16.07 200 0 Peak
2 157.01 T.41 40.42 57.71 26.83 2.13 43.50 -3.08 200 0 Peak
3 157.01 7.41 36.35 53.64 26.83 2.13 43.50 =7.15 104 241 QP
4 199.29 7.23 33.14 50.06 26.46 2.31 43.50 -10.36 200 0 Peak
5 275.16 10.Z0 35.66 49.17 26.39 Z.68 46.00 -10.34 z00 0 Peak
& 3e2.98 12.59 32.58 44.02 27.02 2.99 46.00 -13.42 200 0 Peak
7 452.72 14.59 32.46 42.01 27.52 3.38 46.00 =13.54 200 0 Peak
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Radiated Emission 1GHz-18GHz Horizontal

Level {dBul i)
100
FCC CLASS CPK
q 5 FCC CLASS C AV
50 &
1 3 3
0 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Sife : 966 CHAMBER
Corudifiorn : FOC CLASS C PK 3m HF206 HORIZONTAL
: REW:1000.000KH= VEW:1000.000KH: SWTifto
end : GSM MORILE PHONE
moda ¢ BT¢ CHOO+Adapter
FLEFL & &
Antenna Fead Preamp Cable Limit ey AfPo= T/Fos
Freg Factor Lewvel Level Factor Loss Line Limit Femar i
MH= dBE/m dBuV/m dBuv dB dE dBuv/m dB cm deg
1 Z400.75 27.58 42.43 45.21 34.78 4.42 74.00 -31.57 zoo 0 Peak
2 3445.54 30.55 39.99 35.82 35.00 5.62 74.00 -34.01 200 0 Peak
3 3981.26 31.57 40.97 3\8.72 35.10 5.78 74.00 -33.03 zoo 0 Feak
4 4804.11 32.27 52.35 45.64 35.44 6.8 T4.00 -21.635 200 0 Peak
5 7200.31 35.30 51.79 4z.18 34.37 B.6B 74.00 -22.21 zoo 0 Peak
& 9366.58 36.86¢ 47.93 34.09 3Z2.66 S.64 74.00 -26.07 200 0 Peak
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Test Channel : 19
Remark: 2440MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Level (dBulim)
100
FCC CLASS C
50 1 n-‘I'.{
f J 7
4 4
3 & &
3
uil} 50 100 200 500 1000
Frequency (MHz)
Site : D66 CHAMNRER
Corad ition : FOC CLASS C 3m 2011 HL562 VERTICAL
: REW:120.000KHe VEW:300.000EKH: SWTrfAuto
exk ; GSM MOBILE FHONE
mode : BT4 CHi19
FFLETFL & h
Antenna Fead Preamp Cable Limit over Af/Pos  T/Pos
Freg Factor Lewvel Level Factor Loss Line Limit Femark
MHz dB/m dBuV/m dBuv dB dE dBuv/m dB cm deg
1 36.51 15.77 37.26 47.47 27.07 1.09 40.00 =2.74 200 0 Pealk
2 36.51 15.77 32.58 4z2.79 27.07 1.09 40.00 -7.42 104 215 QP
3 B4.41 B.50 23.40 40.75 27.54 1.69 40.00 =16.60 200 0 Pealk
ks 155.78 7.39 34.71 52.08 26.89 2.13 43.50 -85.79 200 0 Peak
5 274.19 10.16 31.52 45.07 26.39 2.68 45.00 -14.48 200 0 Peal
& 3592.19% 12.53 31.23 42.83 27.10 2.97 46.00 -14.77 200 0 Peak
7 S47.10 16.13 37.75 45.64 27.89 3.87 46.00 =8.Z5 200 0 Pealk
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Radiated Emission 1GHz-18GHz Vertical

Lewvel (dBuVim)
100
FCC CLASS C PK
FCC CLASS C AV
1 K|
2 i
0 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : 266 CHAMRER
C orad ifiom r FCC CLASS C PK 3m HF9O% VERTICAL
: REW:1000.000KH: VEW:1000.000 K He SWTifete
e : GSM MOBILE PHONE
mode ¢ B4 CHI9+Adaptr
LT O ]
Antenna Fead Preamp Cable Limit yer  AfPoz  T/FPos
Fregq Factor Lewel Lewvel Factor Loss Line Limit Femark
MHz dBE/m dBuV/m dBuV dB dE dBuV/m dB cm deg
1 2435.70 27.62 50.24 5Z.95 34.79 4.46 T4.00 -23.76 Z00 0 Peak
2 3981.26 31.57 40.93 35.68 35.10 5.78 T4.00 -33.07 200 0 Peak
3 4874.04 32.43 50.6Z 47.15 35.46 5§.50 7T4.00 -23.38 Z0o 0 Feak
4 4916.49 32.51 40.32 36.91 35.47 6.37 74.00 -33.68 200 0 Peak
5 73z26.27 35.42 47.64 358.45 34.30 8.07 7T4.00 -26.36 Z0o 0 Peak
& 9§95.35 37.08 45.68 34.29 32.63 9.94 74.00 -25.32 Z00 0 Peak
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Radiated Emission 30MHz-1GHz Horizontal

Lewvel {dBuVim)
100
FCC CLASS C
50 T 1 “'"lii:
J 2
] 4 5 8 7
1
uil} 50 100 200 500 1000
Frequency (MHz)
Site : 966 CHAMRER
Covad ifior  FOC CLASS C 3m 2011 HL562 HORIFONTAL
: REW:120.000KHe VEW:300.000KH: SWTrfto
endt : GSM MOBILE PHONE
m ode : BT4 CH19
FLETR & !
Antenna Fead Freamp Cable Limit wver AfPos  T/FPos
Freg Factor Lewvel Lewvel Factor Loss Lin= Limit Femark
MHz dBE/m dBuV/m dBuWv dB dE dBuV/m dB cm deg

1 99.53 8.84 Zz6.81 43.51 2Z7.2Z3 1.69 43.50 =-16.69 Z0oo 0 Pealk

Z 157.01 T.41 38.22 55.51 26.83 2.13 43.50 -5.2Z8 200 0 Peak

3 157.01 T7.41 3Z.99 50.28 2Z6.83 2.13 43.50 =-10.51 104 66 QP

4 275.16 10.20 33.80 47.31 26.3%9 Z2.68 46.00 -12.20 200 0 Peak

5 368.11 12.69 31.95 43.29 2Z7.04 3.01 46.00 =-14.05 200 0 Peak

& 455.91 14.66 30.77 40.19 27.46 3.38 46.00 -15.23 200 0 Peak

T 552.88 16.24 33.47 40.96 27.64 3.91 46.00 =-12.53 Z0o 0 Peak
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Radiated Emission 1GHz-18GHz Horizontal

Level {dBuVim)
100
FCC CLASS CPK
~ FCC CLASS C AV
1 K A
e
0 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Siife : B66 CHAMBER
Condifion : FOC CLASS C PK 3m HF906 HORITONTAL
+ RBW:1 000,000 KHx VEW:1000.000KHe SWTtite
e : GSM MOEILE PHONE
mode : BT4 CHI19+Adapter
rLETL & H
kntenna Read Preamp Cable Limit ver A/Pos  T/FPos
Freg Factor Lewvel Level Factor Loss Line= Limit Eetpark
MHz dE/m dBuv/m dBuv dB dE dBuV/m dB cm deg
1 Z2435.70 2Z7.62Z 49.80 S5Z.51 34.79 4.46 7T4.00 -Z4.Z0 Z0o 0 FPeak
2 3455.51 30.55 40.22 39.30 35.00 5.37 T4.00 -33.78 200 0 Peak
3 4888.15 32.47 51.30 47.85 35.4§6 6.44 74.00 =-22.70 Zoo 0 Peak
4 Tize.27 35.42 47.31 35.12 34.30 .07 74.00 -26.69 200 0 Peak
5 9393.69 3I6.90 47.22 33.36 32.66 9.62 74.00 -2Z6.78 Z00 0 Peak
& i0514.58 37.12 48.85 34.27 33.02 10.48 74.00 -25.15 200 0 Peak
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Test Channel : 39
Remark: 2480MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Level {dBuVim)
100
FCCCLASS C
50 T li-'l'.ir
f 7
1 4
] s °
3
030 50 100 200 500 1000
Frequency (MHz)
Site : 966 CHAMBER
Covad ifion  FOC CLASS C Jm 2011 HL562 VERTICAL
: REW:120. 000K H: VEW:300.000KH: SWTréito
et : GSM MOBILE PHONE
. oda ¢ BT4 CH39
LT O !
Lntenna Fead Preamp Cable Limit tnrer AfPo=  T/Po=
Freq Factor Level Level Factor Loss Line Limit Femar
MH=z dB/m dBuV/m dBuv dB dE dBuV/m dB cm deg
1 37.55 15.2Z0 35.12z 45.90 27.07 1.09 40.00 =-4.88 Z0oo 0 FPeak
2 37.55 15.20 29.93 40.71 27.07 1.09 40,00 -10.07 104 91 QP
3 84.41 B.50 23.27 40.62 27.54 1.69 40.00 -16.73 Z0oo 0 FPeak
4 159.78 7.39 35.39 52.76 £6.89 Z2.13 43.50 -8.11 200 0 Peak
5 274.19 10.16 31.87 45.42 26.39 2.68 46.00 -14.13 Z0oo 0 FPeak
& 455.91 14.66 33.589 43.26 27.46 3.3 46.00 -12.16 200 0 Peak
T 552.88 16.24 3B8.75 46.24 27.64 3.91 46.00 =T.Z5 Z0o 0 Peak
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Radiated Emission 1GHz-18GHz Vertical

Lewvel (dBulim)
100
FCC CLASS CPK
1 ' ' FCC CLASS C AV
4 4
2
0 1000 1500 2000 5000 10000 18000
Frequency (MHz)
it : D6bG CHAMBER
Cornd ifdon : FOC CLASS C PK 9m HF90% VERTICAL
: REW:1000. 000 Hz. VEW:1000. 000K He SWTréto
e : GEM MORILE PHONE
L ode ¢ BTd CH39 +Adapéer
FFE &7 H
Antenna Fead Presmp <Cable Limit tnrer A/Po=  T/FPos
Freg Factor Lewvel Level Factor Loss Line Limit Remark
MHz dE/m dBEuv/m dBuv dB dE dBuvV/m dB crm deg
1 2478.31 27.68 54.15 56.77 34.80 4.50 T74.00 =-19.85 200 0 Pealk
2 3087.14 29.37 39.93 40.483 34.92 £.00 74.00 -34.07 200 0 Peak
3 4959.31 32.62 48.41 44.74 35.48 6.53 T4.00 -25.59 200 O Pealk
4 7179.53 35.28 44.11 34.46 34.40 &.77 74.00 -29.89 Zoo 0 Peak
5 8392 .29 35.82 45.63 34.41 33.34 8.74 T4.00 =-28.37 200 0 Pealk
3 10303.98 37.10 49.2¢ 35.00 32.87 10.03 74.00 -24.74 zoo 0 Peak
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Radiated Emission 30MHz-1GHz Horizontal

Level {dBul i)
100
FCC CLASS C
50 1 1 I'i-'IE}:
f 7
]
4 ] F
1
030 50 100 200 500 1000
Frequency (MHz)
Site : 066 CHAMRER
Cond ifion : FOC CLASS € 3m 2011 HI.562 HORIZONTAL
: REW:120.000KH: VEW:300.000 KH: SWTifts
ek : GSM MOEILE PHONE
m ode : BT CH39
L& & H
Antenna Fead Preamp Cable Limit over A/Pos  T/Fos
Freg Factor Lewvel Level Factor Loss Lin= Limit Femark
MHz dB/m dBuV/m dBuvV dB dE dBuV/m dB cm deg
1 99.53 B.84 Z6.10 4z.BO0 27.Z3 1.69 43.50 -17.40 Z00 0 Peak
2 152.78 7.39 39.Z1 56.58 £6.89 2.135 43.50 -4.29 200 0 Peak
3 159,78 7.39 35.80 53.17 26.8%9 2.13 43.50 =7.70 104 64 QP
ks 199.29 7.23 31.74 45.66 26.46 2.31 43.50 -11.76 200 0 Peak
5 274,19 10.16 33.85 47.40 26.39 2.68 46.00 =12.15 200 0 Pealk
& 352.19 12.53 31.06 42.66 27.10 2.97 46.00 -14.94 200 0 Peak
7 455.91 14.66 31.36 40.78 27.46 3.38 46.00 -14.64 200 0O Pealk
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Radiated Emission 1GHz-18GHz Horizontal

Lewvel {dBuim)
100
FCC CLASS CPK
! ' ' FCC CLASS C AV
3
50 | | |- | | L 3]
i
0 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : 66 CHAMRBER
Covad ifdorn : FOC CLASS C PE Gm HF906 HORIZONTAL
: REW:1000.000KHe VEW:1000.000KH: SWT:frfe
et ; GSM MOBILE PHONE
m ada ¢ BT CHI9+Adapter
FLETFL & h
Intenna Fead Presmp Cable Limit wer AL/Pos  T/Fos
Freg Factor Lewvel Level Factor Loss Line Limit Femark
MHz dBE/m dBuV/m dBuv dB dE dBuV/m dB cm deg
1 2478.31 27.68 55.79 58.41 34.80 4.50 74.00 =-18.21 200 0 Pealk
2 40392.21 31.59 41.04 38.99 35.11 5.57 74.00 -32.96 200 0 Peak
3 4959.31 32,62 51.53 47.86 35.48 §.53 74.00 =-22.47 200 0 Pealk
4 S9662.16 37.04 47.95 35.41 32.64 10.17 74.00 -26.02 200 0 Peak
5 10z274.24 37.10 48.61 34.06 32.82 10.27 74.00 =25.39 200 0 Pealk
[ ii01z2.25 37.71 49.43 34.39 33.42 10.75 74.00 -24.57 200 0 Peak
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3.5.6.3 Radiated Emission Measurement Results (18GHz-25GHz)

Test Engineer : |Hogan. He Temperature : 23T 26°C
Relative Humidity : |35%~60%

Frequency Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
- - - See Note

Notes:
The amplitude of radiated emissions that are attenuated by more than 20dB below the permissible value has no

need to be reported. The measurement performed at 1meter distance from turn table to antenna.
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3.6 AC Conducted Emission Measurement

3.6.1 Limitof AC Conducted Emission

For equipment that 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 the limits in the following table.

. Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2 Measuring Instruments

See list of measuring instruments of this test report.
3.6.3 Test Procedures

1. Please follow the guidelines in ANSI C63.4-2003.

2. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least
80 centimeters from any other grounded conducting surface.

. Connect EUT to the power mains through a line impedance stabilization network (LISN).

. All the support units are connecting to the other LISN.

. The LISN provides 50 ohm coupling impedance for the measuring instrument.

. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

. Both sides of AC line were checked for maximum conducted interference.

. The frequency range from 150 kHz to 30 MHz was searched.
. Set the test-receiver system to Peak Detect Function and specified bandwidth (RBW=9kHz and

VBW=30kHz) with Maximum Hold Mode for QP limit measurement.

© 0O N O o b~ W

10.Set the test-receiver system to Average Detect Function and specified bandwidth (RBW=9kHz and
VBW=30kHz) with Maximum Hold Mode for QP limit measurement.
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3.6.4 Test Setup

Rafersnce Plans

Tast Racaiver §
i 40cm

1ZdBu™ EUT h
(] m ] [Load B l#

- ooo L] Y]
¢
\ /

I
LISNG [ § LISN

/. fz”fz’ff!{ S
Ground Plans

LISN !
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3.6.5 Test Result of AC Conducted Emission
Test Voltage:120V/60Hz

Test mode 1: GSM 850 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone + Earphone +

Adapter+ Battery +Neutral

Level (dBu\)
80 l
~]
e FCC PART 150 OP CE
e
4 |
"—-\.\_\_L_.
H“‘“--.H_ ] FCC PART 15 AV CE
. |
40
2 B
1 3 4
uﬂ.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : 966 CHAMBER
Corad ifion : FCC PART 15 C QP CE ENV2i6 NEW NEUTRAL
¢ REBW.000 H: VEW:30.000K = SWTifuute
et 1 GSM PHONE
moda : GSI 850 idle +wifi link + BT link
L& & ]
Antenna Fead Preamp Cable Limit ver  A/Pos  T/Fos
Freq Factor Lewel Lewvel Factor Loss Line Limit Femark
MHz dB/m dBuV/m dBuV dB dE dBuv/m dB cm deg
1 0.28 10.06 Z0.40 10.32 0.00 0.0z 60.85 =40.45 200 0 Pealk
2 0.55 9.77 29.67 15.88 0.00 0.02 56.00 -26.33 200 0 Feak
3 0.88 9.72 21.20 11.46 o.00 0.02 5&6.00 -34.80 Zoo 0 Peak
4 2.40 9.55 20.34 10.77 0.00 0.02 56.00 -35.66 200 0 Peak
5 4,55 9.66 Z8.38 18.69 o.00 0.03 56.00 =-27.62 Z0oo 0 FPeak
[ 14,99 9.83 30.84 20.97 0.00 0.04 60.00 -29.18 200 0 Peak
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Test mode 1: GSM 850 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone + Earphone +

Adapter+ Battery + Line

Lewvel (dBu
80 (dBu\v)
._\_-\.‘“-\-:
N FCC PART 15 € OP CE
- T |
T FCC PART 15 G AV CE
--\"1.\_\_\_- . s
~ |
40

l]Iil.'li‘r 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : 966 CHAMRER
Cond itdon : FOC PART 15 C QP CE ENV2i6 NEW LINE
: REW. 000 KH: VEW:30.000KH: SWTrfto
erdt : GSM PHONE
mrode : GSI 850 adle +wifilink+ BT Tink
FLETL & !
Antenna Fead Preamp <Cable Limit Cver A/Pos  T/Fos
Freg Factor Lewvel Lewvel Factor Loss Lins Limit Femark
MHz dBE/m dBuV/m dBuVv dB dE dBuV/m dB cm deg
1 0.33 9.66 23.06 13.38 0.00 0.0z 59.44 -36.38 Z0oo 0 Pealk
2 0.55 9.69 35.38 25.67 0.00 0.0z 56.00 -20.62 200 0 Peak
3 1.47 9.66 22.35 1Z.68 0.00 0.01 56.00 =-33.65 200 0 Peak
4 3.60 9.67 24.34 14.61 0.00 0.06 56.00 -31.66 200 0 Peak
5 4,60 9.69 26.45 16.74 0.00 0.02 56.00 =-29.55 Z0o 0 Peak
& 14,859 9.82 31.30 21.44 0.00 0.04 60.00 -25.70 200 0 Peak
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Test mode 2: GSM 1900 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone + Earphone+

Adapter+ Battery + Neutral

Level (dBul)
80 {
—~—
“H..H FCC PART 15 0 QP CE
.l FCC PART 15 € AV CE
-\-\-H""-a-_ 4 El E
102 3
40 | |
Ih allh | | | |
I||I | | |l| | M I
T |
l]l].i'.i 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : 986 CHAMEFR
Corad ifiorn : FOO PART 15 C QP CE ENV216 NEW NEUTRAL
: REW:9.000KHe VEW:30.000KH: SWT:Anvio
azef : GSN PHONE
e ocde : GSM 1900 &fle +aifi link+ BT Link
e a o
hntenna FEead Freamp Cable Limit nrer  AfPos T/ Fos
Freq Factor Lewvel Lewvel Factor Loss Line Limit Femark
MHz dE/m dEuV/m dBuV =1 dE dBuV/m dBb [ 1] deg
1 1.04 9.67 41.91 32.:22 0.00 0.02 56.00 -14.09 200 0 Peak
2 1.24 9.64 42.27 32.61 0.o0 0.02 56.00 -13.73 j=quln} 0 Pealk
3 1.58 9.57 42.77 33.19 0.00 0.01 56.00 -13.23 200 0 Peak
4 4.34 9.65 494.15 34.46 0.oo0 0.04 56&6.00 -11.85 200 0 Pealk
5 4,77 9.66 44.50 34.82 0.00 0.02 56.00 -11.50 200 0 Peak
& 14.36 9.82 46.13 36.23 0.oo0 0.0 &0.00 -13.87 00 0 Pealk
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Test mode 2: GSM 1900 Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone + Earphone+
Adapter+ Battery + Line

gg LEVel (0BWV)

FCC PART 15 O OGP CE

FCC PART 15 AV CE

40

0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
Sie : D66 CHAMRER
Condition : FOC PART 15 © QP CE ENV216 NEW LINE
: REW:S. 000 KH: VEW:30.000KH: SWTrfto
et » GSM PHONE
moda ¢ GSA 2900 idle +adfi link+ BT link
FLETRL & !
Antenna Fead Preamp Cable Limit yer  AfPo=  T/Fo=
Fregq Factor Lewvel Lewvel Factor Lo=s Line Limit Femark
MHz dE/m dBuV/m dBuv dB dE dBuV/m dB cm deg
1 0.16 9.39 43.23 33.83 0.o00 0.01 65.69 =-22.46 zoo 0 Peak
2 0.15 9.59 40.89 31.2%9 0.00 0.01 o64.06 -23.17 0o 0 Peak
3 0.55 9.609 44.40 34.69 0.o00 0.02 56.00 =-11.60 zoo 0 Peak
4 1.83 9.85 40.85 31.1% 0.00 0.01 56.00 -15.15 200 0 Peak
5 4.87 9.69 4Z.08 32.38 o.o00 0.01 56.00 =-13.92 200 0 Peak
& 14.75 9.81 49.85 39.79 0.00 0.05 60.00 -10.35 200 0 Peak
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Test mode 3: WCDMA Band Il Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone

+Earphone+ Adapter+ Battery + Neutral

Lewel {dBu\)
B0 {
_H"“-\-l
T FCC PART 15 C QP CE
e 1
e |
_"""H-___L\H | I }
-\-\‘---“"'\-\. FCC PART 15 0 AV CE
- - 5| o
f i 1 o
4“ | | U | I| i
1 .| ||I I 1 i .Il | [ Wl
, 0T TH T |
l]III.'IE 0.5 1 2 5 10 20 30
Frequency {(MHz)
Sipe : 966 CHAMRER
Corud ition : FOC PART 15 © QP CE ENV2i6 NEW NEUTRAL
: REWS.000EH: VEW:S0.000KHe SWTrfnits
et : GSM PHONE
moda : WCDHA 1900 idle +vwifi link+ BT link
FLaT o !
Antenna Fead Preamp Cable Limit rver  A/Pos T/Pos
Freg Factor Lewvel Level Factor Loss Line Limit Remarlk
MH= dB/m dBuV/m dBuv dB dBE dBuV/m dB cm deg
1 0.16 9.29 40.22 30.92 0.00 0.01 65.69 =25.47 200 0 Peak
Z 1.00 9.68 42.62 32.92 0.o0 0.02 56.00 -13.38 200 0 Peak
3 1.59 9.57 43.94 34.36 0.00 0.01 56.00 =-12.06 zZ0oo 0 Peak
4 Z.089 9.53 42.14 32.60 0.0o0 0.01 56.00 -13.86 z00 0 Peak
5 4.43 9.65 45.10 35.41 0.00 0.04 56.00 =10.90 zZoo 0 Peak
& 14.36 9.82 46.68 36.76 0.00 0.08 60,00 -13.32 200 0 Peak
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Test mode 3: WCDMA Band Il Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone

+Earphone+ Adapter+ Battery + Line

80 Lewvel (dBu\v)

FCC PART 15 C OGP CE

FCC PART 15 C AV CE

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : Bo6 CHAMRER
Corad ition : FOC PART 15 C QP CE ENV216 NEW LINE
: REW:9. 000 KH: VEW:30.000KHs SWTréto
et : GSM PHONE
mode ¢ WCDEA 1900 idle +wifi link+ BT link
FLETL & !
Antenna Fead Preamp Cable Limit ver AfPos  T/Pos
Freg Factor Lewvel Lewvel Factor Loss Line Limit Femark
MHz dE/m dBuV/m dBuv dB dE dBuV/m dB cm deg
1 0.15 9.38 43.23 33.84 0.00 0.01 65.78 =22.55 Zoo 0 Feak
2 0.55 9.69 44.53 34.82 0.00 0.02 56.00 -11.47 zoa 0 Peak
3 1.59 9.66 40.53 30.86 0.00 0.01 56.00 =-15.47 Zoo 0 Feak
ks 2.02 o.64 39.41 29.76 0.00 0.01 56.00 -16.59 200 0 Peak
5 4,43 9.668 43.97 34.25 0.o0 0.04 56.00 =-12.03 Zoo 0 Feak
& 14.36 9.80 485.594 39.06 0.00 0.05 60.00 -11.06 zoo 0 Peak
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Test mode 4: WCDMA Band V Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone
+Earphone+ Adapter+ Battery + Neutral

Lewvel (dBu\)
80 {
.h_\_‘_“ﬁ_:
T FCC PART 15 0 OP CE
| —— 1 L 1 12 1 I 1
L |
H'-L._\_\_ [ |
“‘"—-.x FCC PART 15 0 AV CE
- i
. |
3 4
a0 4
/ | | | / I LR | | | |
(1A
If - YLy II | ||||||
l]IZI.'IE 0.5 1 2 5 10 20 30
Frequency (MHz)
Sie : 966 CHAMRER
Condition : FOC PART 156 © QP CE ENV216 NEW NEUTRAL
: RBW:2.000 He VEW:30.000KHe SWTrinto
et : GSM PHONE
moda : WCDMA 850 idle +wifilink+ BT link
LT & [
Antenna Fead Preamp Cable Limit yer  AfPos  T/Pos
Fregq Factor Lewvel Level Factor Loss Line Limit Femar k
MH= dBE/m dBuV/m dBuV dB dE dBuV/m dB o deg
1 0.19 10.10 37.50 Z27.39 o.0o0 0.01 63.89 =-26.39 200 0O Peak
2 0.55 9.77 39.00 29.21 0.00 0.02 56.00 -17.00 200 0 Peak
3 1.19 9.64 42.3Z 3IZ2.66 0.o0 0.0Z 56.00 =-13.68 zoo 0 FPeak
ks 2.24 9.54 42.14 32.58 0.00 0.02 56.00 -13.86 200 0 Peak
5 T.65 9.68 3B8.3Z Z8.51 0.o00 0.13 &0.00 =-21.68 zOoo 0 FPeak
& 14.44 9.82 47.01 37.12 0.00 0.07 60.00 -12.99 200 0 Peak
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Test mode 4: WCDMA Band V Idle + WLAN Link (2.4G) + Bluetooth Link +Bluetooth earphone

+Earphone+ Adapter+ Battery + Line

Lewvel (dBu)
B0 {
-\"‘"--_\_;
T FCC PART 15 C OP CE
S 1
~ |
""'"H-..__LH I I !
st FCC PART 154 AV CE

40

0,15 0.5 1 2 5 10 20 30
Frequency (MHz)
Site : B66 CHAMBER
Cond ifdon ¢ FOC PART 15 C QP CE ENV2it NEW LINE
: REW:D.000FH= VEW:30.000 He SWTriuts
ek : GSEM PHONE
moda : WCDEA B850 adle +awifilink + BT link
PR &0 & H
Antenna Fead Preamwp Cable Limit rer AfPo=  T/FPos
Freg Factor Level Level Factor Loss Line Limit Retark
MH= dB/m dBuvV/m dBuv dB dBE dBuv/m dB crm deg
1 0.16 9.40 43.88 34.47 0.00 0.01 65.65 =-21.77 quln] 0 Peak
Z 0.54 9.69 44.53 34.862 0.00 0.02 S56.00 -11.47 200 0 Peak
3 1.30 9.67 39.85 30.16 0.00 0.0 56.00 =-16.15 Zoo 0 FPeak
4 1.64 9.65 41.38 31.72 0.00 0.01 S56.00 -14.62 Zaa 0 Peak
5 4,43 9.68 44.04 34.32 0.00 0.04 56.00 -11.96 Zoo 0 FPeak
& 14.36 9.80 49.37 39.49 0.00 0.05 60,00 -10.63 Zoa 0 Peak
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3.7 Antenna Requirements

3.7.1  Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 FCC rule.
3.7.2 Antenna Connected Construction

The antennas type used in this product is PIFA Antenna without connector and it is considered to

meet antenna requirement.

3.7.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4  List of Measuring Equipment

No | Instrument/Ancillary | Provider Type/Model Cal. Date

01 | Base Station R&S CMU200 2012.12.08

02 | Spectrum Analyzer R&S FSP30(9kHz~30GHz) 2012.07.19

03 | Antenna R&S HL562 (30M-1G) 2012.11.09

04 | Antenna Schaffner HLA6120(9KHz~30MHz) 2012.11.09

05 | Antenna R&S HF906(1G-18G) 2012.08.02

06 | Antenna Schwarzbeck BBHA 9170 (15G-26.5G) 2012.11.09

07 | High Pass Filter R&S System Integrated 2012.11.14

08 | Thermal chamber Hitachi EC- 85SMHP 2012.12.25

09 | Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2012.08.06

10 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2012.08.06

11 | Helical Antenna ETS 3102 (1G-10G) NCR

12 | Power Meter R&S NRP(10MHz~8GHz) 2012.12.05

13 | Relay Switch R&S TS-REMI NCR

14 | Signal Generator R&S SMR20(10MHz-20 GHz) 2012.12.08

15 | LISN ROHDE&SCHWARZ | ENV216 TWO-LINE V-NETWORK | 2012.11.13

16 | Power Meter Agilent E4418B (EPM Series)

17 | Power Sensor Agilent E4412A (E-series CW) 2012.12.08

5 Ancillary Equipment List
Product Manufacturer|Model No. |Serial No. FCC approval Power Cord

) DWL-2000 AC: I/P: Unshielded 1.8m
Wilan AP D-Link B2D3161002856
AP+A KA2DWLG700APB1 |DC:0/P: Unshielded 1.8m
Bluetooth
acer S100FBT N/A HLZDMS100FBT N/A

headset

6 Uncertainty Evaluation
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6.1 Ucertainty of Radiated Spurious Emission evaluation (30MHz~1GHz)

Radiated Spurious Emission Measurement Uncertainty Evaluation

u(xi
o Probability | Partition - () -
Contribution o . Horizontal Vertical
Distribution | Coefficient
30-1000MHz | 30-1000MHz
Cable Loss Calibration Un U-Shape 1.41 0.16 0.16
Sine wave voltage accuracy of .
U02 | Triangle
Spectrum analyzer 2.45 0.82 0.82
Impulse response of spectrum .
U03 | Triangle
analyzer 2.45 0.61 0.61
Pulse repetition rate of spectrum .
uo4 | Triangle
analyzer 2.45 0.61 0.61
Spectrum analyzer noise level uo5 Normal 2.00 0.25 0.25
Measurement of the signal path
. U06 | U-Shape
mismatch 141 0.28 0.28
Free-space antenna factor Uo7 Normal 2.00 0.70 0.70
Antenna Factor Interpolation for
U08 |Rectangular 1.73
Frequency 0.17 0.17
Antenna factor with height in the
) U09 |Rectangular 1.73
correlation 0.17 0.17
Measurementantennaand
theabsorbingmaterialintheimageof | U10 |Rectangular 1.73
themutualcoupling effect 0.58 0.58
Antenna phase center variation U1l |Rectangular 1.73 0.13 0.13
Antenna cross polarization response | U12 |Rectangular 1.73 0.52 0.52
Antenna imbalance U13 |Rectangular 1.73 0.52 0.52
Test distance error U14 |Rectangular 2.45 1.02 1.22
Desktop terrain clearance variation | U15 Normal 1.73 0.17 0.17
) Standard
Random uncertainty ui6 L 0.05 0.05
deviation 2.00
Pre-Amplifier gain Calibration Ul7 | U-Shape 1.00 0.10 0.11
Combined Standard Uncertainty
Uc Normal 1.00 2.03 2.14
Uc(y)
Measuring Uncertainty for a level of
) U=kUc| Normal
Confidence of 95%(U= 2Uc(y)) k 4.05 4.28
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6.2 Ucertainty of Radiated Spurious Emissionevaluation (1GHz~26.5GHz)

Radiated Spurious Emission Measurement Uncertainty Evaluation

u(xi
o Probability Partition - 6 -
Contribution o o Horizontal Vertical
Distribution | Coefficient
1-26.5GHz 1-26.5GHz
Cable Loss Calibration uol U-Shape 2.00 0.04 0.04
Sine wave voltage accuracy of )
uo02 Triangle
Spectrum analyzer 2.45 0.82 0.82
Impulse response of spectrum )
uo3 Triangle
analyzer 2.45 0.61 0.61
Pulse repetition rate of spectrum )
uo4 Triangle
analyzer 2.45 0.61 0.61
Spectrum analyzer noise level u05 Normal 2.00 0.25 0.25
Measurement of the signal path
. uo6 U-Shape
mismatch 141 0.69 0.69
Free-space antenna factor uo7 Normal 2.00 0.50 0.50
Antenna Factor Interpolation for
U08 | Rectangular 1.73
Frequency 0.17 0.17
Antenna factor with height in the
) U09 | Rectangular 1.73
correlation NA NA
Measurementantennaand
theabsorbingmaterialintheimageof | U10 | Rectangular 1.73
themutualcoupling effect 0.58 0.58
Antenna phase center variation U1l | Rectangular 1.73 0.13 0.13
Antenna cross polarization response | U12 | Rectangular 1.73 0.52 0.52
Antenna imbalance U13 | Rectangular 1.73 0.52 0.52
Test distance error Ul4 | Rectangular 2.45 2.36 2.36
Desktop terrain clearance variation | U15 Normal 1.73 0.17 0.17
) Standard
Random uncertainty Ul16 o 0.05 0.05
deviation 2.00
Pre-Amplifier gain Calibration ul7 U-Shape 1.00 0.09 0.10
Combined Standard Uncertainty
Uc Normal 1.00 2.95 2.96
Uc(y)
Measuring Uncertainty for a level of
) U=kUc| Normal
Confidence of 95%(U= 2Uc(y)) k 5.91 5.92
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