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IAC Report No.:20120323FCC-B
SUMMARY OF TEST RESULT

Report

FCC Rule IC Rule Description Limit Result | Remark
Section
4.1 15.247(a)(1) A8.4(2) | Number of Channels = 15Chs Pass -
4.2 15.247(a)(1) A8.1(a) 20dB Bandwidth NA Pass -
4.2 - Gen4.4A1 99% Bandwidth - Pass -
4.3 15.247(a)(1) A8.1(b) | Channel Separation > 2/3 of 20dB BW Pass -

Dwell Time of Each <0.4secin
4.4 15.247(a)(1) A8.1(d) Pass -
Channel 31.6sec period
4.5 15.247(b)(1) A8.1(b) | Peak Output Power <1W Pass -
4.6 15.247(d) A8.5 Frequency Band Edges < 20dBc Pass -
4.7 15.247(d) A8.5 Spurious Emission <20dBc Pass -
4.8 15.207 Gen 7.2.2 | AC Conducted Emission | Section 15.207(a) Pass -
FCC 47 CFR Part 15 Subpart C/
4.9 15.247(d) A8.5 Radiated Emission Pass -
Section 15.209(a) &15.247(d)

15.203
4.10 A8.4 Antenna Requirement N/A Pass -

&15.247(b)
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IAC Report No.:20120323FCC-B

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.
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1.3 Feature of Equipment Under Test

Product Feature & Specification
Equipment GSM/WCDMA MOBILE PHONE
Brand Name M4TEL
Model Name M4TEL SS330
FCCID CLNSS330
Tx/Rx Frequency Range Bluetooth ( 2400 MHz ~ 2483.5 MHz)
Number of Channels BT : CHOO CH39 CH78
Carrier Frequency of Each Channel BT : 2402MHz 2441MHz 2480MHz
Channel Spacing BT : 1MHz
Maximum Output Power to Antenna BT : 10.68 (dBm)
Antenna Type Monopole Antenna
HW Version SATURN-V2.0
SW Version SATURN-501A_TELCEL_L151N_100_120112
BT(1Mbps):GFSK
Type of Modulation BT EDR(2Mbps):1 /4-DQPSK
BT EDR(3Mbps):8-DPSK

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)
and Digital Spread Spectrum(DSS).

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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IAC Report No.:20120323FCC-B

1.4 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 Public Notice DA 00-705
e ANSI| C63.4-2003

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

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

following table:

Bluetooth RF Output Power (dBm)
Channel | Frequency Data Rate / Modulation
GFSK m /4-DQPSK 8-DPSK
1Mbps 2Mbps 3Mbps
Ch00 2402MHz 10.20 10.12 10.10
Ch39 2441MHz 10.26 10.21 10.22
Ch78 | 2480MHz 10.68 10.65 10.59
Remark:

The EUT is programmed to transmit signal continuously for all testing.
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IAC Report No.:20120323FCC-B

2.2 Test Modes

The EUT has been associated with peripherals pursuant to ANSI C63.4-2003 and configuration operated in a
manner tended to maximize its emission characteristics in a typical application. Frequency range investigated:
conducted emission (150 kHz to 30 MHz), radiated emission (30MHz to the 10th harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower).

Pre-scanned tests were conducted to determine the final configuration from all possible combinations.

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

Test Cases
Data Rate / Modulation
Bluetooth 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
Test Item GFSK m /4-DQPSK 8-DPSK
Mode 1: CHO0_2402 MHz Mode 4: CHO0_2402 MHz Mode 7: CHOO_2402 MHz
Conducted - - -
. Mode 2: CH39_2441 MHz Mode 5: CH39_2441 MHz Mode 8: CH39_2441 MHz
s
Mode 3: CH78_2480 MHz Mode 6: CH78_2480 MHz Mode 9: CH78_2480 MHz
Mode 1: CHO0_2402 MHz +Battery
Radiated
TC N/A N/A Mode 2: CH39_2441 MHz +Battery
s
Mode 3: CH78_2480 MHz +Battery
AC Mode 1 : GSM 850 Idle + WLAN Link (2.4G) + Bluetooth Link + Adapter+ Battery

Conducted| Mode 2: GSM 1900 Idle + WLAN Link (2.4G) + Bluetooth Link + Adapter+ Battery
Emission | Mode 3: WCDMA Band Il Idle + WLAN Link (2.4G) + Bluetooth Link + Adapter+ Battery
Mode 4: WCDMA Band V Idle + WLAN Link (2.4G) + Bluetooth Link + Adapter+ Battery
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2.3 Connection Diagram of Test System
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3. Test Result
3.1 Number of Channel Measurement

3.1.1 Limits of Number of Hopping Frequency

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

3.1.2 Measuring Instruments
See list of measuring instruments of this test report.
3.1.3 Test Procedures

. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.
. The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

. The modulation types of EUT are irrelevant to number of hopping channels deviation.

A W N -

. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = the frequency band of operation; RBW > 1% of the span; VBW > RBW; Sweep = auto;
Detector function = peak; Trace = max hold.

5. The number of hopping frequency used is defined as the device has the numbers of total

channel.

3.1.4 Test Setup

RF Cable Spect
EUT T pectrum
Analyzer
SMA
Connecter
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3.1.5 Test Result of Number of Hopping Frequency

Test Mode : Mode 1~3 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Number of Hopping Channels Limits Pass/Fail
(Channel) (Channel)
79 >15 Pass

Number of Hopping Channel Plot on Channel 00 - 78

@ “RBW 100 KkHz
*VBW 100 kHz
Ref 21.4 dBm “Att 30 dB *SWT 500 ms
20 Offsetr I 015
[ 5 |
—10.
1 P
IMAXH
-0 LvL
M LA et A ahen A d A e anfud adadaditl
-+30
\ 3DB
{40 \w
——50
--60
70
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 27.MAR.2012 08:40:52
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Test Mode : Mode 4~6 Temperature : 23°C726°C
Test Engineer : Hogan He Relative Humidity : |40%~60%
Number of Hopping Channels Limits Pass/Fail
(Channel) (Channel)
79 >15 Pass

Number of Hopping Channel Plot on Channel 00 - 78

*RBW 100 kHz
*VBW 100 kHz
Ref 21.4 dBm *Att 30 dB SWT 500 ms

o Offset— 1T db

10

o LVL

|

X

——50.

——60.

70

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 27.MAR.2012 08:30:58

Page 14 of 96 \ersion:1.0



IAC Report No.:20120323FCC-B

Test Mode : Mode 7~9 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Number of Hopping Channels Limits Pass/Fail
(Channel) (Channel)
79 >15 Pass

Number of Hopping Channel Plot on Channel 00 - 78

*RBW 100 kHz
*VBW 100 kHz

Ref 21.4 dBm “Att 30 dB SWT 500 ms
o—offsct—T—F 5
—10.
1 P
IMAXH
s} LVL
U A A AT AT [Tt

—130
l 3DB

X

——50

——60.

70

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 27.MAR.2012 08:30:58
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3.2 20dB and 99% Bandwidth Measurement

3.2.1 Limit of 20dB Bandwidth
N/A

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

3.2.3 Test Procedures

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

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

3. The EUT should be transmitting at its maximum data rate as the worst cases.

4. Use the following spectrum analyzer settings:
Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. The marker-delta reading at this point is the 20 dB bandwidth of the emission.

3.2.4 Test Setup

RF Cable Spect
EUT [l:ﬂ pectrum
Analyzer
SMA
Connecter
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3.2.5 Test Result of 20dB Bandwidth

Test Mode : Mode 1,2,3 Temperature : 23°C"26°C

Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)

00 2402 0.726

39 2441 0.705

78 2480 0.726

20 dB Bandwidth Plot on Channel 00

® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -8.07 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.402000000 GHz
0—Offset— 14 uB naB [ TI] otoo—as—|

BW 726/.000000p00 kHz
Temp 1| [T1 ndB]

-28|01 dBm
2|.401631D00 GHz
L0 Temp 2| [T1 ndR] LVL
-27}96 dBm
) 2|.402357p00 GHz

-10:

-10

N A
; S

| -20

-—50

-—60.

--70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:50:30
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20 dB Bandwidth Plot on Channel 39

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -7.41 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.441000000 GHz
0—Offpet— 17 db naB L T{LT OTO0aB— |

BW 705[.000000000 kHz
Temp 1| [T1 ndB]

-27(42 dBm
hlAA;E 2(.440637000 GHz
L. Temp [T1 ndR] LVL
-27(34 dBm
} 2(.441342000 GHz
--10:

SV

o | A\ SN AN

L -40
v\,\\‘
| _50.
t 60
L-70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:55:19

20 dB Bandwidth Plot on Channel 78

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -6.71 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.479997000 GHz
0~ Offset—1—#dB NaB—TTIET ofoo—as—]|

BW 726|.000000p00 kHz
Temp 1| [T1 ndB]

~10:
1 P -26|72 dBm
IMAXH 2|.479631D00 GHz
0. Temp 2| [T1 ndB] LVL
1 -26|72 dBm
} 2|-480357p00 GHz
——10

AV Vod
7 |-

—=70

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:56:08
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Test Mode : Mode 4,5,6 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 0.711
39 2441 0.714
78 2480 0.714

20 dB Bandwidth Plot on Channel 00

@ *RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -7.90 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.402000000 GHz
0 Offpet— 17 dB naB [T ofoo—aB—|

BW 711{ 000000p00 kHz

T 1 T1 1
|10 emp [N ndB]

-27(75 dBm
MAXH 2[.401640000 GHz
o Temp 2| [T1 ndB] LVl
-27(76 dBm
) 2[.402351p00 GHz
10

AL e
ad N

--50.

--60:

=70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:51:16
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20 dB Bandwidth Plot on Channel 39

® *RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -7.38 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.441000000 GHz
0~ Offset 1 dB naB T[T UL0U dB
BW 714 000000000 kHz
|10 Temp 1| [T1 ndB] B
T -27142 dBm
VAXE 2].440637000 GHz
0. Temp 2| [T1 ndB] LVL
—27[10 dBm
} 2|. 441351000 GHz
—10

/N’“ \
7 TN
- |

——60.

70

Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:54:38

20 dB Bandwidth Plot on Channel 78

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -6.46 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.479997000 GHz
20 OfFfset I3 ab nas” LT OL00 aB il

BW 714|.000000000 kHz
Temp 1| [T1 ndB]

— -26|65 dBm
VAXH 2|.479637000 GHz
o Temp [T1 ndB] LVL
-26|44 dBm
} 2|.480351000 GHz
—10-

S

LN NN
~ \A

W AN
L -50
t 60
t-70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:56:41
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Test Mode : Mode 7,8,9 Temperature : 23°C"26°C

Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)

00 2402 0.705

39 2441 0.705

78 2480 0.702

20 dB Bandwidth Plot on Channel 00

® “RBW 30 kHz  Marker 1 [T1 ]
*VBW 300 kHz -8.13 dBm
Ref 21.4 dBm “Att 30 dB *SWT 500 ms 2.402000000 GHz
0—Oofffet— 12 uB NaB [T[CT otoo—aE—|
BW 705(.000000000 kHz
10 Temp 1| [T1 ndB]
T -28| 31 dBm
WAXA 2(.401637p00 GHz
Lo. Temp [T1 ndR] LVL
-28| 07 dBm
2(.402342p00 GHz
10 \ﬂ\,\/-/) n
- / \
AU N AN
--30 J N/
308
—40 w—»\
-50;
-60
-70
Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:52:46
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20 dB Bandwidth Plot on Channel 39

® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -7.69 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.441000000 GHz
o—Offset—1#dB NaBTTLT ofoo—as—]

BW 705[.000000p00 kHz
Temp 1| [T1 ndB]

10
1 P -27}74 dBm
MAXH 2|.440637p00 GHz
Lo Temp 2! [T1 ndB] LVL
-27(52 dBm
} 2|.441342p00 GHz
--10

. AL N
7 S

L-40 A

il N
[-s0
I-60
L-70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:54:00

20 dB Bandwidth Plot on Channel 78

® “RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -6.72 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.479997000 GHz
0—OfFfset—1-2r 4B NaB LTILT OT00aB—|
BW 702[.000000000 kHz
|10 Temp 1| [T1 ndB]
-26[46 dBm
1 PK 2[.479640000 GH
VAXH - -
L 0. Temp [T1 ndR] LVL
-26(87 dBm
2(.480342000 GHz
+-10. \\/-\/“/} Al
/ﬁ\\ /\”j;;/q \\v’\Q;i\ ~//\\
+-30 i
3DB
el <
-50
+-60
+-70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:57:23
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3.2.6 Test Result of 99% Occupied Bandwidth

Test Mode : Mode 1,2,3 Temperature : 23°C726°C

Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)

00 2402 0.996

39 2441 0.996

78 2480 0.993

99% Bandwidth Plot on Channel 00

@ “RBW 30 kHz  Marker 1 [T1 ]

“VBW 300 kHz -47.95 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.402750000 GHz
r20—Offpet—1-#dB UBWYYG[-UUUUUUPUU RAZ

Temp 1| [T1 0BW]
-23|65 dem|IEHl

10
2|.401499000 GHz

1 PK]

L PK] Temp 2| [T1 OBW]
= 1 dBmj v
2(.402495000 GHz

I I i s W
A A
(-—40 \/\ -
'l ™

=50

-—60-

-—70-

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:07:41
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99% Occupied Bandwidth Plot on Channel 39

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -46.46 dBm
Ref 21.4 dBm “Att 30 dB *SWT 500 ms 2.441750000 GHz
20 Offsetr I uB UBWY9YG[- 000000000 KHZ

Temp 1| [T1 0BW]
-2321 dem|El

10
- 2| 440499000 GHz
IMAXH Temp 2| [T1 OBW]

-0 -23.36 dBm|

2[ 441495000 GHz

-—-10

. A D

ad N
50
| —60
L -70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:05:02

99% Occupied Bandwidth Plot on Channel 78

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -6.48 dBm
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 2.479997000 GHz
20 Offser I uB UBW993[-000000P00 KHZ”

Temp 1| [T1 0B}
—22| a8 dem|El

10
- 2[.479502p00 GHz
MAXH Temp 2| [T1 OB]
(e} =2 9 dBmjl| v
1 2|.480495p00 GHz
1 /\\/\/_// SV
--20 T1 / T2

L N A
/ |

|4 M
N
50
| —60
|70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 08:59:33
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Test Mode : Mode 4,5,6 Temperature : 23C"26°C

Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)

00 2402 0.996

39 2441 0.996

78 2480 0.996

99% Bandwidth Plot on Channel 00

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -47.10 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.402750000 GHz
0—Offset— 14 UB UBW —oooToOpOT—RAZ|

Temp 1| [T1 OBW]

-23{ 92 dn [IEA
2|.401502p00 GHz

Temp 2| [T1 OB\]

Lo =231 63 dBm

2|.402498p00 GHz

10

--10

|-20

AL A
Nad N

--50.

--60

--70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:07:07
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99% Occupied Bandwidth Plot on Channel 39

® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -46.92 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.441750000 GHz
0~ OTTsET B an B 906]- 000000000 KA

Temp 1| [T1 0BW]

-23|38 dem|El
2]-440502000 GHz

Temp 2| [T1 0BW]

Lo -23/00 dBm|,

2|.441498000 GHz

=
|

IMAXH

——10

20 i+ N

vl N AN
I N

40

—=70

Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:02:37

99% Occupied Bandwidth Plot on Channel 78

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 300 kHz -6.45 dBm
Ref 21.4 dBm “Att 30 dB *SWT 500 ms 2.479997000 GHz
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Test Mode : Mode 7,8,9 Temperature : 23C"26°C

Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)

00 2402 0.999

39 2441 0.993

78 2480 0.993

99% Bandwidth Plot on Channel 00

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz -47.10 dBm
Ref 21.4 dBm “Att 30 dB “SWT 500 ms 2.402750000 GHz
0—Offset— 14 UB UBW ~OUOOOOPOU—RAZ|

Temp 1| [T1 OBW]
-23{45 den [IER
2|.401499p00 GHz
Temp 2| [T1 OB\]
Lo - 6 dBm|, v
2|.402498p00 GHz

10

--10

R e -
A

--30

| N
o ™

--50.

--60

--70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:06:23
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99% Occupied Bandwidth Plot on Channel 39

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 300 kHz -47.16 dBm
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99% Occupied Bandwidth Plot on Channel 78
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3.3 Hopping Channel Separation Measurement
3.3.1 Limit of Hopping Channel Separation

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

3.3.2 Measuring Instruments

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

1. Please refer FCC Public Notice DA 00-705 Measurement Guidelines.

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

3. The EUT should be transmitting at its maximum data rate as the worst cases.

4. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels; RBW > 1% of the span,;
VBW > RBW,; Sweep = auto; Detector function = peak; Trace = max hold.

5. Use the marker-delta function to determine the separation between the peaks of the adjacent channels.

3.3.4 Test Setup

RF Cable Spect
EUT [I:D pectrum
Analyzer
SMA
Connecter
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3.3.5 Test Result of Hopping Channel Separation

Test Mode : Mode 1,2,3 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency Frequency Separation |(2/3 of 20dB BW) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.484 Pass
39 2441 1.002 0.483 Pass
78 2480 1.002 0.484 Pass

Channel Separation Plot on Channel 00 - 01

@ “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz 0.05 dB

Ref 21.4 dBm “Att 30 dB “SWT 500 ms 1.002000000 MHz

0 Offset 14 dB Marker| T [TL
-7183 dBm

0 2|.401999p00 GHz [IEH

O LvL
2

D

P )

--30: \VJ \/

|-40

--50:

--60:

--70

Center 2.4025 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 09:21:38
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Channel Separation Plot on Channel 39 - 40

® “RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz -0.02 dB
Ref 21.4 dBm “Att 30 dB “SWT 500 ms -1.002000000 MHz
0—OfFfset—1—7dB NMarker| T [ TT 1
-3L20 dBm
0 2[.412001000 GHz |IEH
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IMAXH
o - LVL
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|/ Y N N
[ \\ \/‘/J A//
L-30
3DB
|20
| -s0
L-60
L-70
Center 2.4115 GHz 150 kHz/ Span 1.5 MHz

Date: 27.MAR.2012 10:46:30

Channel Separation Plot on Channel 77 - 78

® “RBW 30 kHz Delta 2 [T1 ]
“VBW 100 KHz -0.02 dB
Ref 21.4 dBm “Att 30 dB “SWT 500 ms ~1.002000000 MHz
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Test Mode : Mode 4,5,6 Temperature : 23°C726°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
F F i 2/3 of 20dB BW
Channel requency requency Separation (2/3 of 20 ) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.474 Pass
39 2441 1.002 0.476 Pass
78 2480 1.002 0.476 Pass
Channel Separation Plot on Channel 00 - 01
® “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.04 dB
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 1.002000000 MHz
0 OTTset 1o aB Marker| 1T [TT j
10 2_4019; 35 (Gjirz” [ & ]
. A ;
T N
P o
_30 STAN \\JN\//V/
Center 2.4025 GHz 150 kHz/ Span 1.5 MHz
Date: 27.MAR.2012 09:30:58
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Channel Separation Plot on Channel 39 - 40

® *RBW 30 KkHz Delta 2 [T1 ]
“VBW 100 KkHz 0.07 dB
Ref 21.4 dBm “Att 30 dB “SWT 500 ms -1.002000000 MHz
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Date: 27.MAR.2012 10:39:26

Channel Separation Plot on Channel 77 - 78
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Ref 21.4 dBm *Att 30 dB *SWT 500 ms -1.002000000 MHz
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Test Mode : Mode 7,8,9 Temperature : 23C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Channel Frequency Frequency Separation (2/3 of 20dB BW) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.470 Pass
39 2441 1.002 0.470 Pass
78 2480 1.002 0.468 Pass

Channel Separation Plot on Channel 00 - 01

® “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.04 dB
Ref 21.4 dBm *Att 30 dB *SWT 500 ms 1.002000000 MHz
0—Offpet— 13 dB Marker| T [TT 1
-8(01 dBm

2|.401999p00 GHz [IEH
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Date: 27.MAR.2012 09:52:15
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Channel Separation Plot on Channel 39 - 40

® *RBW 30 kHz Delta 2 [T1 ]
“VBW 100 kHz -0.04 dB
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Channel Separation Plot on Channel 77 - 78
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3.4 Dwell Time Measurement

3.4.1 Limit of Dwell Time

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

0.4 seconds multiplied by the number of hopping channels employed.
3.4.2 Measuring Instruments

See list of measuring instruments of this test report.
3.4.3 Test Procedure

The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.
The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

The EUT should be transmitting at its maximum data rate as the worst cases.

w0 Dd =

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel; RBW = 1 MHz; VBW > RBW,; Sweep = as
necessary to capture the entire dwell time per hopping channel; Detector function = peak;
Trace = max hold.

5. Use the marker-delta function to calculate the dwell time.

3.4.4 Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
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3.45 Test Result of Dwell Time

Test Mode : Mode 2 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Average Package : I
Package MOde Hopping Transfer Time Dwe" Tlme lelts PaSSIFaiI
Channel (usec) E2e (sec)
DH1 10.1 404 0.129 0.4 Pass
DH3 5.1 1674 0.268 0.4 Pass
DHS5 3.4 2954 0.315 0.4 Pass
Remark:

1. Dwell Time=79(channels) x 0.4(s) x average hopping channel x package transfer time
2. 79 channels come from the Hopping Channel number.

3. Average Hopping Channel = hops/sweep time
4

. t: Package Transfer Time(us)
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GFSK:

DH1 Dwell Time (One Pulse) Plot on Channel 39

® RBW 1 MHz Delta 3 [T1 1]
“VBW 1 MHz 1.26 dB
Ref 13 dBm Att 40 dB SWT 2 ms 1.260000 ms
[10_Offset 9.2 dB Marker| 1 [T1 ]
-41/63 dBm
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S Delta 2 [T1 g .
1= 04..000 ;; .
Ao04 . Hs
L-10 LVL
L-20
l-30
Wfﬂ[}[&
|-50
l-60
L-70
I-80
Center 2.441 GHz 200 ps/

DH1 Dwell Time (Count Pulses) Plot on Channel 39

® RBW 1 MHz
“VBW 1 MHz

Ref 13 dBm Att 40 dB SWT 10 s

[ 10_OFffket 9.2 dB I

O O

|-40

--50:

--60:

--70

Center 2.441 GHz 1 s/
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DH3 Dwell Time (One Pulse) Plot on Channel 39

@ RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -38.92 dBm
Ref 13 dBm Att 40 dB SWT 5 ms 1.516000 ms
[1o_Offfet 9.2 dB Delta P [T1 ] 1
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|10 LVL
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[-30
L
40— 4
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|-60
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DH3 Dwell Time (Count Pulses) Plot on Channel 39

@ RBW 1 MHz
“VBW 1 MHz

Ref 13 dBm Att 40 dB SWT 10 s

[10_Offset 9.2 dB
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3DB

-—-80.

Center 2.441 GHz 1 s/
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DH5 Dwell Time (One Pulse) Plot on Channel 39

® RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz 0.85 dB
Ref 13 dBm Att 40 dB SWT 10 ms 3.760000 ms
[1o_OffSet 9.2 dB Marker| 1 [T1 ]
-38/99 dBm
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- e g T
TEW| -
2.954pod ms |y
|-10
I-20
I-30
| | m
3DB
|-s0
I-60
I-70
| -80
Center 2.441 GHz 1 ms/

DH5 Dwell Time (Count Pulses) Plot on Channel 39

® RBW 1 MHz

“VBW 1 MHz

Ref 13 dBm Att 40 dB SWT 10 s
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Lot 111

|
VIEW|
L] (1

--60:
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Test Mode : Mode 5 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Average Package : I
Package MOde Hopping Transfer Time Dwe" Tlme lelts PaSSIFaiI
Channel (usec) E2e (sec)
2DH1 10.1 412 0.132 0.4 Pass
2DH3 5.1 1694 0.271 0.4 Pass
2DH5 3.4 2974 0.317 0.4 Pass

Remark:
5. Dwell Time=79(channels) x 0.4(s) x average hopping channel x package transfer time

6. 79 channels come from the Hopping Channel number.
7. Average Hopping Channel = hops/sweep time
8

. t: Package Transfer Time(us)
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2DH3 Dwell Time (One Pulse) Plot on Channel 39

® RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz -4.27 dB
Ref 13 dBm Att 40 dB SWT 5 ms 2.504000 ms
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2DH3 Dwell Time (Count Pulses) Plot on Channel 39
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2DH5 Dwell Time (One Pulse) Plot on Channel 39

@ RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz -0.20 dB
Ref 13 dBm Att 40 dB SWT 10 ms 3.760000 ms
[1o_OFffket 9.2 dB Marker| 1 [T1
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2DHS5 Dwell Time (Count Pulses) Plot on Channel 39
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Test Mode : Mode 8 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
Average Package : _—
Package Mode Hopping Transfer Time Dwell Time Limits PaSS/FaiI
Channel (usec) o) (sec)
3DH1 10.1 424 0.136 0.4 Pass
3DH3 5.1 1704 0.273 0.4 Pass
3DH5 3.4 2964 0.316 0.4 Pass
Remark:

9. Dwell Time=79(channels) x 0.4(s) x average hopping channel x package transfer time
10.79 channels come from the Hopping Channel number.
11.Average Hopping Channel = hops/sweep time

12.t: Package Transfer Time(us)
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8-DPSK

3DH1 Dwell Time (One Pulse) Plot on Channel 39

@ RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz -1.11 dB
Ref 13 dBm Att 40 dB SWT 2 ms 1.252000 ms
[ 1o_Offset 9.3 dB Marker[1 [T1 I
-36|05 dBm
20_000p00 ps |IEH
Lo A I\ et tb )
1 PKE
_ -4 72 dB
h24_000000 ps | v
-10
——20.
7730?
——50.
| —60
--70
——80.
Center 2.441 GHz 200 ps/

3DH1 Dwell Time (Count Pulses) Plot on Channel 39

@ RBW 1 MHz
“VBW 1 MHz
Ref 13 dBm Att 40 dB SWT 10 s

10 OffSet 9.2 dB I

[ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllll‘

LvL

——50.

——60

——70

——80.

Center 2.441 GHz 1 s/

Page 46 of 96 \ersion:1.0



IAC Report No.:20120323FCC-B

3DH3 Dwell Time (One Pulse) Plot on Channel 39
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3DH5 Dwell Time (One Pulse) Plot on Channel 39
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3.5 Peak Output Power Measurement

3.5.1 Limit of Peak Output Power

Frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels: 1W (30 dBm).

3.5.2 Measuring Instruments

See list of measuring instruments of this test report.

3.5.3 Test Procedures

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

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

3.5.4 Test Setup

RF Cable S
EUT pectrum
[I:D Analyzer
SMA
Connecter
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3.5.,5 Test Result of Peak Output Power

Test Mode : Mode 1, 2, 3 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
RF Power (dBm)
Frequency
Channel GFSK Max. Limits :
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 10.02 30 Pass
39 2441 10.18 30 Pass
78 2480 10.60 30 Pass

Peak Output Power Plot on Channel 00

1 FK

50

60

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 2.MAY.2012 14:27:26
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1 FK

Date:

Date:

Peak Output Power Plot on Channel 39

Center 2.441 GHz

2.MAY.2012 14:28:14

500 kHz/ Span 5 MHz

Peak Output Power Plot on Channel 78

Center 2.48 GHz

2.MAY.2012 14:29:12

500 kHz/ Span 5 MHz
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Test Mode : Mode 7, 8, 9 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |40%~60%
RF Power (dBm)
Frequency
Channel 8-DPSK Max. Limits _
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 10.20 30 Pass
39 2441 10.26 30 Pass
78 2480 10.68 30 Pass
Peak Output Power Plot on Channel 00
® :RBW 3 MHz Marker 1 [T1 ]
Ref 30.7 dBm “Att 40 dB \S/\‘/-T’Ig zogH;s 7,407073602 (GH:
20 =
Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 28.MAR.2012 04:19:02
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Peak Output Power Plot on Channel 39

@ *RBW 3 MHz Marker 1 [T1 ]
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Peak Output Power Plot on Channel 78
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Date: 28.MAR.2012 04:22:27
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3.6 Band Edges Measurement

3.6.1 Limit of Band Edges

3.6.2

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

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

Measuring Instruments

See list of measuring instruments of this test report.

3.6.3 Test Procedures

1.

The testing follows the guidelines in ANSI C63.4-2003 and FCC Public Notice DA 00-705
Measurement Guidelines.

RF antenna conducted test: Set RBW = 300kHz, Video bandwidth (VBW) > RBW. Band edge
emissions must be at least 20 dB down from the highest emission level within the authorized
band as measured with a 300k Hz RBW. Note: If the device complies with the use of power
option 2 the attenuation under this paragraph shall be 30 dB instead of 20 dB.

Radiated emission test: Applies to band edge emissions that fall in the restricted bands listed in
FCC Section 15.205. The maximum permitted average field strength is listed in FCC Section
15.209. A pre-amp is necessary for this measurement. For measurements above 1 GHz, set
RBW = 1MHz, VBW = 1MHz, Sweep: Auto for Peak; set RBW = 1MHz, VBW = 10 Hz, Sweep:
Auto for Average. If the emission is pulsed, modify the unit for continuous operation; use the
settings shown above, then correct the reading by subtracting the peak-average correction
factor, derived from the appropriate duty cycle calculation. See FCC Section 15.35(b) and (c).
In case the emission is fail due to the used RBW / VBW is too wide, marker-delta method of
FCC Public Notice DA 00-705 will be followed.
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3.6.4 Test Setup

<Radiated Band Edges>

femidrim -
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T == e moved fox Iz to ‘3 .
s 4= Antenna and
Blem rorntable distance

32 Orlm F=IFF

| [ | | Pelly Ssldored Gronsd Plaze TO Ceameler
Tox —— Te Receiver
Romrror
<Conducted Band Edges>
RF Cable Spect
EUT D:ﬂ pectrum
Analyzer
SMA
Connecter
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3.6.5 Test Result of Radiated Band Edges

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
24 60.44 -13.56 74 49.95 27.5 6.99 24 Peak Vertical
2.4 47.92 -6.08 54 37.43 27.5 6.99 24 Average | Vertical
2.4 61.7 123 74 51.21 27.5 6.99 24 Peak |Horizontal
2.4 50.62 -3.38 54 4013 27.5 6.99 24 Average | Horizontal
Test Band : Mode 2
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 61.86 -12.14 74 51.37 27.5 6.99 24 Peak Vertical
2.4835 46.18 -7.82 54 35.69 27.5 6.99 24 Average | Vertical
2.4835 60.23 | -13.77 74 49.74 27.5 6.99 24 Peak |Horizontal
2.4835 48.15 -5.85 54 37.66 27.5 6.99 24 Average | Horizontal
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3.6.6 Test Result of Conducted Band Edges

Test Mode : Mode 1 and 3 Temperature : 23°C"26°C
Test Channel : |00 and 78 Relative Humidity : (40%~60%
Test Engineer : Hogan He

Low Band Edge Plot on Channel 00

® “RBW 300 kHz Delta 2 [T1 ]
“VBW 300 kHz 47.00 dB
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 1.880000000 MHz
offfet 7.2 dB Marker| 1 [T1 ]
(20 -441 49 dBm

2[.400000000 GHz

10

2 LV

il

i, A s o A L Al AN MmmbAWA”Mj

--60.

=70

Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 27.MAR.2012 12:12:06

High Band Edge Plot on Channel 78

<8> “RBW 300 kHz WMarker 1 [T1 ]
“VBW 300 kHz -46.33 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 2.483500000 GHz
offfet 7.2 dB Delta P [T1 ] ‘|
o 49|92 dB
-3[.400000p00 MHZ
1 PK]
IMAXH 10
2 LvL
o M

i
L]

g
yéme/ \\\\aN~¢AL.nuﬁ N A R

--60-

=70

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 27.MAR.2012 12:18:44
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Test Mode :

Mode 4 and 6

Temperature : 23°C"726°C

Test Channel :

00 and 78

Relative Humidity : |40%~60%

Test Engineer : Hogan He

®

Low Band Edge Plot on Channel 00

“RBW 300 kHz Delta 2 [T1 ]

*VBW 300 kHz 49.59 dB
Ref 27.2 dBm *Att 30 dB “SWT 500 ms 1.880000000 MHz
Offset 7.2 dB Marker| 1 [T1
L >0 -47105 dBm
2[-400000p00 GHz
e
4 LVL
Lo L.,
10 / \
| —20 / \
| -30 / \ 308
|40 / \
5 Orodoodoot. Mgt PRSI NI DT ETTT DN NY
- v
I-60
+-70
Center 2.39 GHz 3 MHz/ Span 30 MHz
Date: 27.MAR.2012 12:14:20

High Band Edge Plot on Channel 78

*RBW 300 kHz Marker 1 [T1 ]

“VBW 300 KHz -47.98 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 2.483500000 GHz
Offket 7.7 dB Delta p [T1 ]
L0 51.53 dB
-3 400000000 MHz |IEH

[-10

2 LvL
o A

M
L]

--60

--70:

Date:

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

27.MAR.2012 12:18:10
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Test Mode : Mode 7 and 9 Temperature : 23°C"26°C
Test Channel : |00 and 78 Relative Humidity : |40%~60%
Test Engineer : Hogan He

Low Band Edge Plot on Channel 00

® “RBW 300 kHz Delta 2 [T1 ]
“VBW 300 kHz 48.78 dB
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 1.880000000 MHz
Offset 7.2 dB Marker| 1 [T1 |
| 20 -46[23 dBm
2/.400000p00 GHz
X
4 LVL
Lo M
| _10 // \\
--20 ) \
| _30 3DB
| -40 / \
u/%/ \\4,
B At A A i NS NPIR YU VRN W WV R,V
--60
| -70
Center 2.39 GHz 3 MHz/ Span 30 MHz

Date: 27.MAR.2012 12:15:23

High Band Edge Plot on Channel 78

® “RBW 300 kHz Marker 1 [T1 ]
“VBW 300 kHz -50.00 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 2.483500000 GHz
Offfet 7.2 dB Delta p [T1 ]
o0 53L57 dB
~3[.400000p00 WHz | IEH
o
2 LvL
o A

|1
ml
!

v < & ok o Ao
--60
t-70
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 27.MAR.2012 12:17:20
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3.7 Spurious Emission Measurement

3.7.1 Limit of Spurious Emission Measurement

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

authorized band.
3.7.2 Measuring Instruments
See list of measuring instruments of this test report.

3.7.3 Test Procedures

1. The transmitter output was connected to the spectrum analyzer via a low lose cable.
2. Set RBW = 100 kHz, Video bandwidth (VBW) = RBW, scan up through 10th harmonic. All
harmonics / spurs must be at least 20 dB down from the highest emission level within the

authorized band as measured with a 100 kHz RBW.

3.7.4 Test Setup

RF Cable Spect
EUT [I:I] pectrum
Analyzer
SMA
Connecter
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3.7.5 Test Result of Output Power

Test Mode : Mode 7 Temperature : 23°C"26°C
Test Channel : |00 Relative Humidity : |40%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -40.41 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 1.212005364 GHz
Offset 7.2 dB Marker| 1 [T1
| 50 2143 dBm
2|.406001782 GHz
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a [°
L LVL
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10
20
| 20 308
p
|40
[SZG NV ETRITAPNE. NPV W IR N VR WP TN P SYNFTRY Lt A AN PR
| -50
60
70
Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 27.MAR.2012 12:23:03

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

@ “RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -35.04 dBm
Ref 27.2 dBm “Att 30 dB “SWT 2.6 s 24.420003852 GHz
Offset 7.2 dB Marker| 1 [T1
| 50 2140 dBm
2|.392000000 GHz
1P
A
1 LVL
-0
-10
- -20
|30 3DB
2
40 WMWWM
e TARA A (L~
- -50
- -60
70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 27.MAR.2012 12:27:57
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Test Mode : Mode 8 Temperature : 23°C"26°C
Test Channel : |39 Relative Humidity : |40%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -40.78 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 1.698003906 GHz
Offset 7.2 dB Marker| 1 [T1
| 50 2180 dBm
2] 442001674 cHz |IEH
1 P
vaxr I
1 LvL
Lo
L-10
20
| 30 3DB
2
| 40 v
Mot AN AR I AN oM A A L p i AN A Tl M s fittentc AN

——50

——60

—=70.

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 27.MAR.2012 12:23:44

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -36.94 dBm
Ref 27.2 dBm “Att 30 dB “SWT 2.6 s 13.908003852 GHz
Offset 7.2 dB Marker] 1 [T1
|0 2|83 dBm
2] 440000p00 GHz |IEH
e
1 LvL
-0
--10.
-20
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2
FAMIN A M AN
Ik A H AV A W AR [
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(--60
-70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 27.MAR.2012 12:26:22
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Test Mode : Mode 9 Temperature : 23C"26°C
Test Channel : |78 Relative Humidity : |40%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -40.85 dBm
Ref 27.2 dBm “Att 30 dB “SWT 500 ms 1.716003852 GHz
Offset 7.2 dB Marker| 1 [T1
3150 dBm

2| 484001548 cHz |IEH

-0

| -10

—-50.

——60.

——70

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 27.MAR.2012 12:24:16

Conducted Spurious Emission Plot between 1 GHz ~ 25 GHz

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -33.96 dBm
Ref 27.2 dBm “Att 30 dB “SWT 2.6 s 24.132003852 GHz
Offset 7.2 dB Marker| 1 [T1
L 20. 3150 dBm
2[.440000po0 GHz |IER
1L Pl
vAxr I
1 LVL
Lo
l-10
L-20
3DB
l-30 5
| 40 \ f“‘\)WW\)MWW
BRIy V20 TR W SV, DIV SV R vy =i
|-50
l-60
l-70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 27.MAR.2012 12:27:17
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3.8 AC Conducted Emission Measurement

3.8.1 Limit of 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.

L. 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.

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

3.8.3 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.

© 0 N OO o b~ W

. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold

Mode.
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3.8.4 Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT
e B fLoad [ N
- [ R L[ N
LISN@ p LISN

/. ///////4/ // A
LISN
Ground Plane
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3.8.5 Test Result of AC Conducted Emission
Test Voltage:120V/60Hz
Test mode:GSM850+WLAN Link(2.4G)+Bluetooth Link+Earphone+Neutral
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a0t

30+

g 10M 200 30M

0 } } } ———— } } } —t
150K 300 400500 200 1M 2M M 4M BM 6
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Test mode:GSM850+WLAN Link(2.4G)+Bluetooth Link+Earphone+Line
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Test mode:GSM1900+WLAN Link(2.4G)+Bluetooth Link+Earphone+Neutral

Level in dBpV
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Test mode: WCDMA Band II+WLAN Link(2.4G)+Bluetooth Link+Earphone+Neutral

Level in dBuV

Test mode

Level in dBpV
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Test mode: WCDMA Band V+WLAN Link(2.4G)+Bluetooth Link+Earphone+Neutral

Level in dBuY
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3.9 Radiated Emission Measurement

3.9.1 Limit of Radiated 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. If the output power of this device was measured
by spectrum analyzer, the attenuation under this paragraph shall be 30 dB instead of 20 dB. 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

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

3.9.3 Test Procedures

1. The testing follows the guidelines in FCC KDB Publication No. 558074 (Measurement Guidelines of

DTS).

2. Use the following spectrum analyzer settings:

(1) Span = wide enough to fully capture the emission being measured; RBW = 1 MHz for f > 1
GHz, 100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak; Trace =
max hold.

(2) Above 18 GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade from 3m to 1m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1m]) (dB)

3. Follow the guidelines in ANSI C63.4-2003 with respect to maximizing the emission by rotating
the EUT, measuring the emission for three EUT orthogonal planes, and adjusting the
measurement antenna height and polarization. A pre-amp and a high pass filter are used for

this test in order to get the good signal level.
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3.9.4 Test Setup

9kHz~30MHz
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Above 1GHz

Lomidrim -

-

Antenny Mt
— Dipoleor Hom
Antenna
Antenna height can
b moved o 1w to
:.::cm“ (&7 ] 4= Antenny and
Blem rurntable distance
3= Orlm

| |, | Pally Soldered Ground Plan e
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IAC
3.9.5 Radiated Emission Measurement Results (9kHz ~ 30MHz)
Test Engineer : |Hogan. He Temperature : 23°C"26°C
Relative Humidity : |45%~60%
Frequency Level Over Limit Limit Line R K
(MHz) (dBuV) (dB) (dBuV) emar
- See Note

Notes: No emission found between lowest internal or generated frequency to 30MHz.
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Radiated Emission Plot between 9 kHz ~ 30MHz (Horizontal)

20120419 FCC PART 15C 9K-30M
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Radiated Emission Plot between 9 kHz ~ 30MHz (Vertical)
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3.9.6 Radiated Emission Measurement Results (30MHz-18GHz)

Test Channel : |00
Remark: 2412MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

g e e s

70
60
FCC|PART 15 C
50 l_
|
40

lj3l] a0 100 200 H00 1000
Frequency (MHz)
Item Freg Enizsion Reading Ant Cable Preanp limit Ower Femark 4/F05 T/POS
Lewvel Lewel Factor Loss Factor Limit
MH= dEu¥V/m dBu¥ dE/m dE dE dBu¥V/m dE
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Radiated Emission 1GHz-8GHz Vertical

120
110
an
FCC CLASS-B{1-18G)PK
70
FCC CLASS-B{1-18G)A\W
a0 2
3 4 5 B
1WW«WWWWwW
AW
10
Ij1l:ll]l] 2000. 3000. 4000. 5000. 6000, 7000. 8000
Frequency (MHz)
Iten Freg Emiszion Reading Ant Cable Preamp limit Owver Pemark A/P05 T/POS
Lewel Lewel Factor Loss Factor Limit
MH= dBEuV ./ m dEuv dE /m dE dE dEuV/m dE
1 195z.00 39,45 5Z.20 30.30 I 2.8l 74,00 -34. 54 Peak
2 2400.00 49,81 58,69 32.05 10.67 2l.60 74,00 -24,19 Pealk
3 4115.00 41,77 47,35 34, 20 14,19 53.97 74,00 -32.23 Pealk
4 5359.00 41. 98 45,12 35.46 16.46 55.06 F4.00 -32.02 Peak
5 6453.00 4z, 78 42,81 36.39 158.21 54,63 F4.00 -31.22 Peak
6 TOeZ.00 44,10 41. 58 36.72 18,11 53.61 F4.00 -29.890 Peak
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Radiated Emission 8GHz-18GHz Vertical

120

110

a0

70

50

30

10

LGVGE (UL VL) mrammars aar sm wear s s EmEELes aeacs oww Eaes

FCC CLASS-B(1-18GIPK

FCC CLASS-B{1-18G)AV
5

2 3W4MWW

0

8000 a000. 10000. 11000. 12000. 13000. 14000. 15000. 16000. 17000. 18000
Frequency {(MHz)
Iten Freq Enission Reading Ant Cable Preamp limit Ower Pewmark A4/P03 TAPOS
Lewel Lewel Factor Loss Factor Limit
MH= dEuV /i dEuv dE /m dE dE dBEuY /m dE
1 5z00.00 37,64 38.51 30.63 22.39 53.89 74.00 -36. 36 Peak
2 112zZ0.00 38.54 36.20 3l.69 24, 43 53.48 74,00 -35. 16 Peak
3 1Z9z0.00 40,18 35.42 32.02 26.13 53.39 74,00 -33.82 Peak
4 14680.00 44, 68 35.51 33.58 Z7.86 sz.z7 74.00 -2Z9.32 Peak
5 1s090.00 50,71 34.62 36.63 29,26 49,80 74.00 -23.29 Peak
& 17500.00 47,38 32.38 36.08 30.43 El.51 74.00 -26.62 Peak
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Radiated Emission 30MHz-1GHz Horizontal

gOEze v s
70
60
FCCPART 15 C
50 |_
|
40

3o a0 100 200 500 1000
Frequency {(MHz)
Iten Freqg Emiszion Reading Ant Cable Preamp limit Over Femark A/POS T/PO3
Lewvel Lewvel Factor Loss Factor Limit
MH= dBu¥ /m dBEuy dE /m db db dBuv S dB
1 47. 66 15. 99 zZ9.10 14. 35 1.51 Z5.00 40. 00 -23.01 Feak
2 93.77 21.97 40.01 7.76 2.13 27.93 43. 50 -21.53 Peak
3 140. 34 159.50 31.34 15.28 Z.61 27.73 43.50 -24.00 Peak
4 204, 96 20.00 33.16 11.09 3.06 27.31 43.50 -23.50 Peak
5 364, 26 Z3.56 31.57 15.35 4,12 27.458 46,00 -22.44 Peak
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Radiated Emission 1GHz-8GHz Horizontal

T£U

110

a0

70

50
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O i A ey

1000 2000. 3000. 4000. 5000. 6000. F000. 8000
Frequency (MHz)

Item Freq Emission Reading Ant Cable Preanp limit Ower  Remark A/PO5S T/POS
Level Level Factor Loss Factor Limit
MH= dBuV/ m dBuV dE fm dE dE dBuV /m dB
1 1245.00 39.01 S8.00 28.13 7. 58 54.70 T4.00 =34.99 Peak
2 2400.00 49,66 5&.45 32.14 10.67 51.60 74.00 -24.34 Peak
3 4115.00 43,03 48,95 34.76 14,19 53.97 T4.00 -30.07 Peak
4 6635.00 45.45 43.75 37.50 15.49 54.29 74.00 -28.55 Peak
5 7496.00 45,24 41,26 38,10 19.72 53,84 74.00 =28.76 Peak
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Radiated Emission 8GHz-18GHz Horizontal

12U

110

90

FCC CLASS-B{1-18G)PK

il

FCC CLASS-B(1-18G)AW

* ; REARTINY
s Ry
1 2 BWW
30
10
I.jEI]I]I] a000. 10000. 11000. 12000. 13000. 14000. 15000. 16000. 17000. 18000
Frequency {(MHz)
Item  Freg Enission Reading Ant Cable Preamp limit Over  Remark A/P05 T/POS
Lewel Lewel Factor Loss Factor Limit
MHz dBu¥/n dBuv dB/m dE db dBuV/m dBE
1 8990.00 358.01 38.86 30.70 21.90 53.45 74.00 -35.99  Peak
2 10130.00 39.57 39.03 30,51 23.56 53.53 74.00 -34.43 Peak
3 11590.00 40.54 38.10 30.98 24.81 53.05 74.00 -33.16 Peak
4 13440.00 42.38 36.82 32.25 26.54  53.23 74.00 =31.62 Peak
5§ 143%10.00 46.76 36.04 34.34 28.06 51.68 74.00 -27.24 Peak
& 16100.00 El.62 24.84 37.32 29.26 49,80 74.00 -22.38 Peak
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Test Channel : 39
Remark: 2412MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

g s
70
60
FCC|PART 15 C
50 l_
|
40

30 h0 100 200 H00 1000
Frequency (MHz)
Item Fredqg Emizzion Reading iant Cable Preaup limit Ower Remark AfP05 T/POS
Lewvel Lewvel Factor Loss Factor Limit
MH= dBuV/m dBul dE fm dB dE dBu¥ /m dB
1 23,44 21.4z2 38.03 .14 2.12 27.87 43, 50 -22.08 Peak
2 140,34 17.31 28,55 13.88 2.6l 27.73 43, 50 -25.19 Pealk
3 425.03 20.81 27.59 lg.62 4,47 27.87 45,00 -25.1%9 Peak
4 599,32 23.43 26.89 19,82 5. 20 28,45 45,00 -22.57 Pealk
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Radiated Emission 1GHz-8GHz Vertical

LWL gL W e e e e e i mmem e m

120
110
an
FCC CLASS-B{1-18G)PK
70
2
FCC CLASS-B{1-18G)AV
a0
B
3 4 SWMWW
30
10
lj1l]l]l] 2000. 3000. 4000. 5000. 6000. F000. g000
Frequency (MHz)
Iten Freq Emiszion Reading int Cahle Preamp linit Ower Dewmark A/POS T/POS
Lewel Lewel Factor Loss Factor Limit
MH= dBu¥,/ m dBu¥ dE/m dE dE dEu¥ /m dE
1l 125Z.00 37.91 57.44 27.59 7.61 54.73 74.00 -35.09 Peak
2 Z2442.00 £7.11 66,22 32.23 10.78 El.52 74.00 -lg.29 Peak
3 3688.00 41.31 45, 22 33.57 13.32 £3.80 74.00 -32.69 Peak
4 4550.00 41,53 46,55 34,82 15.55 55.09 T4.00 -32.17 Peak
5 6l38.00 4z, 42 43,43 36,32 17.71 55.04 74.00 -31.558 Peak
& 7475.00 44, 45 41,59 36.89 19,72 £3.84 74.00 -20.54 Peak
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Radiated Emission 8GHz-18GHz Vertical

12U

110

90

FCC CLASS-B(1-18G)PK

70

FCC CLASS-B(1-18G)AY

50 5 B
1 WW
1 1 SWWM W
i e orli bbb, g i
30
10
EBDUU anoo. 10000, 11000, 12000. 13000. 14000, 15000. 16000. 17000. 18000
Frequency (MHz)
Iten Freq Enission PReading ant Cabhle Preamp limit Ower Femark A/FP053 T/PO3
Lewel Lewvel Factor Loss Factor Limit
MH= dBu¥/m dBu¥W dE fm dE dE dBu¥/m dE
1 &760.00 37.68 39.22 30.54 Z1.51 53.59 74.00 -36.32 Peak
2 10430,00 38.13 37.10 30.94 23.92 53.83 74,00 -35.87 Peak
3 11240.00 39.06 36.85 31.11 Z4. 50 53.40 74.00 -34.94 Peak
4 13420,00 41,87 36.35 32.21 Z6.54 53.23 74,00 -32.13 Peak
5 15E80.00 47,058 33.83 33.63 Z8.68 49,09 74.00 -26.95 Peak
6 1a7a60.00 48, 45 34.04 32.91 Z9.80 48, 30 74.00 -26.55 Peak
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Radiated Emission 30MHz-1GHz Horizontal

a0

70

60

a0

40

3o

20

10

R N L ILLLT:

FCC| PART 158

4 SM

G3D a0 100 200 500 1000
Frequency {(MHz)
Iten Frenq Emission Reading int Cable Preamp limit Ower Remark A&/P03 T/POS
Lewvel Lewel Factor Loss Factor Limit
MH= dBu¥ /m dBuv dE /m db db dBuV/m dE

364,26 z2.80 30.61 15.35

1 1
Z Z
3 140,84 19,42 31.E25 13.28 Z.62 Z7.73 43,50 -24.08 Peak
4 4
5 625,08 24,96 Z7.E25 Z0. 57 5
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Radiated Emission 1GHz-8GHz Horizontal

120
110
an
FCC CLASS-B{1-18G)PK
70
2
FCC CLASS-B{1-18G)AW
a0
1WWVWMWWMWM
SDN
10
Ij1l1ll]l] 2000, 3000. 4000. 5000. 6000. 7000. g000
Frequency {(MHz)
Iten Freg Emission Reading int Cable Preamp limit Over Remark A/PO3 T/FOS
Level Level Factor Loss Factor Limit
MHz dBuV/m dBuv dB /m db db dBuv,/m dB
1l 1147.00 38.60 57.71 27.98 7.27 54.36 74.00 -35.40  Peak
2 2442.00 57.97 66.54 32.17 10.78 51.52 74.00 -16,03 Peak
3 3779.00 41.71 47.77 34.15 13.54 53.75 74.00 -32.29 Peak
4 4213.00 42,97 45,02 34.90 14,41 54,36 74.00 -31.03 Peak
5 5§774.00 43.01 44. 36 36.66 17.10 55.13 74.00 =-30.99  Peak
6 6873.00 45,32 42,61 37.69 18,84 53.82 74.00 -26.68  Peak
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Radiated Emission 8GHz-18GHz Horizontal

T2U

110

90

FCC CLASS-B{1-18G)PK

0

FCC CLASS-B{1-18G)AV
J fi

> 4WW M%
Il 4 %mhgmmwmmﬂquJwﬁqJ
PRI L TR VLR e
30
10
GBDDU anoo. 10000. 11000. 12000. 13000. 14000. 15000. 16000. 17000. 18000
Frequency (MHz)
Ttem Freq Emission Reading Ant Cable Preaup limit Ower Remark A/POS T/POS
Level Level Factor Loss Factor Limit
HMHz dBuy/m dBEuv dE/m dE db dBuV,/m dbB
1 90&60.00 37.44 38.6l 30.38 22,00 53.55 74.00 -36. 56 Peak
2 11180.00 39.50 36.89 3l.66 24.43 53.48 74.00 -34.50 Peak
3 12540.00 40,92 36.78 31.95 25.77 53.58 74.00 =33.08 Peak
4 14670.00 44.72 35.76 33.37 27.86 52.27 74.00 =29, 28 Peak
5 16110.00 50. 40 34.09 36.85 29,26 49.80 74.00 -23.60 Peak
6 16650.00 49,24 34.30 33.44  29.80 45.30 74.00 -24.76 Peak
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Test Channel : 78
Remark: 2412MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

au

il

60
FCC|PART 1%

50

C
|
!

40

l-'iZiI] 50 100 200 500 1000
Frequency (MHz)
Ttem Freg Emission Reading Ant Cable Preamp limit Ower FRemark &4/P03 TAPO3
Lewel Lewel Factor Loss Factor Limit
MH= dEu¥/m dBu¥ dE /m dE dE dEu¥./n dE
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Radiated Emission 1GHz-8GHz Vertical

12U
110
90
FCC CLASS-B{1-18G)PK
70 i
FCC CLASS-B{1-18G)AV
50

5
QMNWme WMMWWJWWMM

30

10
lj1I]I]I] 2000. 3000. 4000. H000. 6000, F000. 8000
Frequency (MHz)
Item Freq Emission Reading Ant Cable Preanp limit Over Remark A/P03 T/PO3
Lewel Lewvel Factor Loss Factor Linitc
MHz dBuV/m dBuV dE/m dE db dBuV/m dB
1 2477.00 65.87 74.14 32.35 10.85 51.47 74.00 -8.13 Peak
2 3604,00 41.90 49.15 33.43 13.15 53.83 74,00 -32.10 Peak
3 4500.00 41.00 46.789 34.60 14.89 55.28 74.00 -33.00 Peak
4 5676.00 41.17 43. 50 35.81 16.97 55.11 74.00 -32.83 Peak
5 6257.00 42,86 43. 46 36.35 17.93 54.88 74.00 =-31.14 Peak
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Radiated Emission 8GHz-18GHz Vertical

1£U

110

90

FCC CLASS-B(1-18G)PK

70

FCC CLASS-B(1-18G)AY

a
50 4 w
1 2 3WW b
et ATt b Ity
30
10
ljBl]l]l] anoo. 10000, 11000, 12000, 13000. 14000. 15000. 16000. 17000. 18000
Frequency (MHz)
Item Freqg Enission Reading Ant Cable Preamp limit Owver Remark A/PO3 T/POS
Level Level Factor Loss Factor Limit
MHz dBu¥/n dBuV dE/u db db dBuV/m db

1 9400.00 37.89 38.31 31.04 22.77 54.23 74.00 =36.11 Peak

2 11390.00 35.99 36.24 31.51 z24.57 53.33 74.00 =35.01 Peak

3 13450.00 41.87 36.18 32.28 26.62 53.21 74.00 -32.13 Peak

4 15370.00 46. 57 34.086 33.34 ZB8.48 49,31 74.00 =-27.43 Peak

5 16110.00 49.61 33.30 36.85 29.26 49,80 74.00 -24.39 Feak

& 16900.00 48.25 32. 36 33.09 30.05 47.25 74.00 =25.75 Peak
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Radiated Emission 30MHz-1GHz Horizontal

ou
0

60
FCC[PART 13

50

C
|
i

40

30 A0 100 200 500 1000
Frequency (MHz)
Item Freqg Emiszion Reading Ant Cable Preamp limit Ower Femark 4/FP03 TAPO3
Lewel Lewel Factor Loss Factor Limit
MH= dEuv /m dBuv dE /m dE dE dBu¥./m dE
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Radiated Emission 1GHz-8GHz Horizontal

12U
110
an
FCC CLASS-B{1-18G)PK
70 5
FCC CLASS-B{1-18G)AV
a0
1 2 4 Swwwmm‘-w
30
10
l]1l]l]l] 2000. 3000. 4000. 5000. 6000, F000. go000n
Frequency (MHz)
Item Freq Enizssion Reading Ant Cable Preamp limit Over Remark A/POS T/PO3S
Lewvel Lewel Factor Loss Factor Limit
HHz dEu¥ /m dEuV dB/m db db dBuV/m dE
1 1945.00 40.80 52.27 31.57 9,587 52.61 74.00 =33.20 Peak
2 2477.00 £65.41 73.84 32.19 10.85 51.47 74.00 -8.59 Peak
3 4003.00 42.48 47.53 34.62 13.98 53.65 74.00 -31.52 Peak
4 5480.00 42.12 44.16 36.38 16.65 55.07 74.00 -31.88 Peak
5 6796.00 44.53 42.03 37.63 18.77 53.90 74.00 -29.47 Peak
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Radiated Emission 8GHz-18GHz Horizontal

12——mMmMmm=

110

90

FCC CLASS-B(1-18G)PK

70

FCC CLASS-B(1-18G)AV

N FaAfHrrf g
4
1 2 3WWM e
WWW
30
10
l.'iI]l]l]l] 9000, 10000, 11000, 12000, 13000, 14000, 15000, 16000, 17000. 18000
Frequency (MHz)
Ttew Freqg Enission Reading Ant Cable TPreamp limit Ower Remark A/P03 T/P0O3
Lewel Lewel Factor Loss Factor Limit
MH= dEu¥V/m dBu¥ dE/m dE dE dEu¥V /m dE

1 9380.00 38.42 39.02 30.88 22.64 54,12 74,00 -35.58 Peak

2 1l000.00 35.65 35.76 32.41 24,26 53.78 74,00 -35.35 Peak

3 11960.00 39,13 35.94 30,20 25.36 52.37 74,00 -34.87 Peak

4 134z20.00 41,45 35.96 32,21 26.54 53.23 74,00 -3z.52 Peak

5 15400.00 47,11 34,35 33.59 2. 45 49,31 74,00 -26.89 Peak

6 17490.00 47, 46 32.96 35.58 30.43 51.51 74,00 -26.54 Peak
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3.9.7 Radiated Emission Measurement Results (18GHz-25GHz)

Test Engineer : |Hogan. He Temperature : 23°C"26°C
Relative Humidity : (40%~60%

Frequency Level Over Limit Limit Line
(MHz) (dBuV) (dB) (dBuV)

- - - - See Note

Remark

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.

3.10 Antenna Requirements

3.10.1 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.
3.10.2 Antenna Connected Construction

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

meet antenna requirement.
3.10.3 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
1 RF Preseletor Agilent N9039A(9KHz-1GHz) 2011.10.12
2 Spectrum Analyzer Agilent E4440A(3Hz-26.5GHz) 2011.8.16
3 Spectrum Analyzer Agilent E4440A(3Hz-26.5GHz) 2011.8.16
4 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2011.8.16
5 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2011.8.16
6 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2011.8.16
7 Pre-Amplifier Agilent 8447D(0.1MHz-1300MHz) 2011.4.22
8 Pre-Amplifier Agilent 8447D(0.1MHz-1300MHz) 2011.4.22
9 Loop Antenna Schwarzbeck FMZB1519(9KHz~30MHz) 2012.01.07
10 | Antenna Schwarzbeck VULB9168(30MHz-1500MHz) | 2012.2.22
11 | Antenna Schwarzbeck | VULB9168(30MHz-1500MHz) | 2012.2.22
12 | Antenna Schwarzbeck BBHA 9170 (15G-26.5G) 2011.11.09
13 | Antenna ETS-Lindgren 3117(1GHz-18GHz) 2012.2.22
14 | Antenna ETS-Lindgren 3117(1GHz-18GHz) 2012.2.22

5 Uncertainty Evaluation

5.1 Ucertainty of Radiated Spurious Emission evaluation (30MHz~1GHz)
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Ucertainty (ui)

L Probability Partition - -
Contribution o . Horizontal Vertical
Distribution | Coefficient
30MHz-1GHz| 30MHz-1GHz
Uo1 Standard
Cable Loss Calibration deviation 2.00 0.04 0.04
Sine wave voltage accuracy of U2
Spectrum analyzer Triangle 2.45 0.82 0.82
Impulse response of spectrum U03
analyzer Triangle 2.45 0.61 0.61
Pulse repetition rate of spectrum Uo4
analyzer Triangle 2.45 0.61 0.61
U5 Standard
Spectrum analyzer noise level deviation 2.00 0.25 0.25
Measurement of the signal path U0s
mismatch U-Shape 141 0.69 0.69
Standard
uo7 - 2.00 0.50 0.50
Free-space antenna factor deviation
Antenna Factor Interpolation for
uo8 1.73
Frequency Rectangular 0.17 0.17
Antenna factor with height in the
. u09 1.73
correlation Rectangular 0.17 0.17
Measurementantennaand
theabsorbingmaterialintheimageof| U10 1.73
themutualcoupling effect Rectangular 0.58 0.58
Antenna phase center variation U1l | Rectangular 1.73 0.42 0.42
Antenna cross polarization
ui12 1.73 0.52 0.52
response Rectangular
Antenna imbalance U13 | Rectangular 1.73 0.52 0.52
Test distance error ul4 Triangle 2.45 0.46 0.56
Test distance error Ul5 | Rectangular 1.73 0.17 0.17
Desktop terrain clearance Standard
- U16 - 0.05 0.05
variation deviation 2.00
Standard
i u17 . 1.00 0.18 0.03
Random uncertainty deviation
Combined Standard Uncertainty Standard
Uc - 1.00 1.89 1.91
Uc(y) deviation
Measuring Uncertainty for a level Standard
of Confidence of 95%(U= U=kUc| deviation
2Uc(y)) k 3.79 3.82
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5.2 Ucertainty of Radiated Spurious Emission evaluation (1GHz~26.5GHz)

Ucertainty (ui)

o Probability | Partition ) :
Contribution o . Horizontal Vertical
Distribution | Coefficient
30MHz-1GHz | 30MHz-1GHz
oL Standard
Cable Loss Calibration deviation 2 0.04 0.04
Sine wave voltage accuracy of U2
Spectrum analyzer Triangle 2.45 0.82 0.82
Impulse response of spectrum U03
analyzer Triangle 2.45 0.61 0.61
Pulse repetition rate of spectrum U04
analyzer Triangle 2.45 0.61 0.61
05 Standard
Spectrum analyzer noise level deviation 2.00 0.25 0.25
Measurement of the signal path U0s
mismatch U-Shape 1.41 0.69 0.69
Standard
uo7 . 2.00 0.50 0.50
Free-space antenna factor deviation
Antenna Factor Interpolation for
uo8 1.73
Frequency Rectangular 0.173 0.173
Antenna factor with height in the
. u09 1.73
correlation Rectangular NA NA
Measurementantennaand
theabsorbingmaterialintheimageof u10 1.73
themutualcoupling effect Rectangular 0.58 0.58
Antenna phase center variation U11 | 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| Triangle 2.45 1.48 1.55
Test distance error U15 |Rectangular 1.73 0.17 0.17
Standard
. - U16 - 0.05 0.05
Desktop terrain clearance variation deviation 2.00
Standard
i u17 . 1.00 0.01 0.08
Random uncertainty deviation
Combined Standard Uncertainty Standard
Uc . 1.00 2.31 2.36
Uc(y) deviation
Measuring Uncertainty for a level of | U= | Standard
Confidence of 95%(U= 2Uc(y)) kUc | deviation K 4.63 4.71
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