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IAC Report No.:20120817FCC-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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1. GENERAL INFORMATION

1.1 Applicant

Company Name: Cellon Communications Technology (Shenzhen) Co.,Ltd.
Address: 13/F, Skyworth C Building, Gaoxin S.Ave1, Hi-Tech Industrial Park, Nanshan District,

1.2 Manufacturer

Company Name: Cellon Communications Technology (Shenzhen) Co.,Ltd.
Address: 13/F, Skyworth C Building, Gaoxin S.Ave1, Hi-Tech Industrial Park, Nanshan District,
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1.3 Feature of Equipment Under Test

Product Feature & Specification

Equipment

Handset

Brand Name

CLARO\PCD

Model Name A1536,PCD1361EC,PCD1361ECR,CL1361EC,
CL1361ECR,PCD1361,CL1361EN,CL1361,TE1361,
PCD1361PE,PCD1361AL,PCD1361,CL,PCD1361PO,
PCD1361MV,PCD13610M,PCD1361MX,TE1361PE,
AL1361AL,CL1361CL,CL1361PO,MV1361MV,
TE1361MX;CL1361CA;PCD1361BR;PCD1361AR;
PCD1361CP

FCCID T38PCD1536

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 : 9.11 (dBm)

Antenna Type Fixed Internal Antenna
HW Version P2
SW Version PCD1361Digicel_JA_ 1.1

Type of Modulation

BT(1Mbps):GFSK
BT EDR(2Mbps):1r /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 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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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)
GFSK ™ /4-DQPSK 8-DPSK
1Mbps 2Mbps 3Mbps
Ch00 | 2402MHz 8.28 8.62 9.11
Ch39 | 2441MHz 7.67 7.90 8.47
Ch78 | 2480MHz 7.66 8.07 8.29
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 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 1 /4-DQPSK 8-DPSK
Mode 1: CH00_2402 MHz Mode 4: CH00_2402 MHz Mode 7: CHO0_2402 MHz
Conducted - - -
TC 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: CH0O_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 + Bluetooth Link +Bluetooth earphone + Adapter+ Battery
Conducted| Mode 2: GSM 1900 Idle + Bluetooth Link +Bluetooth earphone + Adapter+ Battery
Emission

Page 9 of 90
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2.3 Connection Diagram of Test System
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<Conduction Test>
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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 Spiltter
EUT Spectrum
T
Analvzer
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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 : |35%~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 20.3 dBm *Att 30 dB “SWT 500 ms

20 Offset 0.3 dB

l10 [ie]|

Gl
B L LvL

3DB

+-50

+-60

=70

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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Test Mode : Mode 4~6 Temperature : 23°C726°C
Test Engineer : Hogan He Relative Humidity : |35%~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 20.3 dBm “Att 30 dB “SWT 500 ms

20 Offset 0.3 dB

--40.

-50

--60

--70

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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Test Mode : Mode 7~9 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
N f Hoppi h | Limi
umber of Hopping Channels imits Pass/Fail
(Channel) (Channel)
79 >15 Pass

Number of Hopping Channel Plot on Channel 00 - 78

“RBW 100 kHz Delta 2 [T1 ]

“VBW 100 kHz -0.98 dB
Ref 20.3 dBm “Att 30 dB “SWT 500 ms -1.004000000 MHz
20 Offset 0.3 dB Marker| 1 [T1
7167 dBm
l10 2| 480004000 -G+ | IEH
1 PK]
WAXH
1 Lvi

3DB

+-50

+-60.

+~-70.

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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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 Spiltter
EUT Spectrum
[ 1
Analvzer
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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 : |35%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)
00 2402 0.921
39 2441 0.918
78 2480 0.921

20 dB Bandwidth Plot on Channel 00

“RBW 30 kHz Marker 1 [T1 ]

“VBW 300 kHz 4.64 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.402012000 GHz
20 Offket 0.3 dB ndB [TL] 20[00 dB
BW 921| 000000p00 kHz
[ 10 Temp 1| [T1 ndB]
L -15[19 dBm
/\ !\/\.._/\ 2|.401544p00 GH‘
- z
IMAXH|
o N Femp—2|-Fr—ncibY
/ \/\ -15(28 dBm|LVL
6 = ~ 2[.402465p00 GHz
1zr*\\/’ ‘~\\¢"

L A

pai N

| -40

-—50.

—-60

—-70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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20 dB Bandwidth Plot on Channel 39

*RBW 30 kHz Marker 1 [T1 ]

“VBW 300 kHz 4.95 dBm
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 2.441015000 GHz
20 Offket 0.3 dB ndB [TL] 2000 dB
BW 918 000000p00 kHz

10 Temp 1{ [T1 ndB] Ea

L -14[85 dBm
,—/'\/’\/\4/\ 2|. 44054400 GHz
Femp—2-FF+ bl

/ \/\ -15{01 dBm |[LVL

10 o~ 2|.441462000 GHz

I~/ W/_TZ

/*/""7 Y,\ AN
4 R

-—40.
-—-50.
| -60
L -70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
20 dB Bandwidth Plot on Channel 78
“RBW 30 kHz  Marker 1 [T1 ]
*VBW 300 kHz 5.43 dBm
Ref 20.3 dBm “Att 30 dB *SWT 500 ms 2.480015000 GHz
20 Offfet 0.3 dB ndB [Th] 20100 dB
BW 921]|.000000p00 kHz
10 Temp 1{ [T1 ndB} [ B |
2 -141 60 dBm
\/\,\/’\,\___/\ 2|.479541000 GHz
o Femp [T1 ndBl
/ \_/.\ -14146 dBm|LVL
2|-480462000 GHz
| _10 ya
TS \\/_TZ
jo/\ /‘”‘j A
30 s
1o}
——50
I-60
-70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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Test Mode : Mode 4,5,6 Temperature : 23°C"26°C

Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)

00 2402 1.134

39 2441 1.134

78 2480 1.134

20 dB Bandwidth Plot on Channel 00

*RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 3.49 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.402015000 GHz
20 Offset 0.3 dB ndB [TIL] 20[00 dB
BW 1| 134000000 MHz
10 Temp 1| [T1 ndB] B
1 -16[56 dBm
L P 2(.401427p00 GH
MAXRA /-\ ’\/\ A\ - z
Lo r .
W Femp—2FFtndB]

-161 66 dBm|LVL
2[/4025610p00 GHz

7 v
T X

ve v

| -40

-—-10.

——-50

-—60.

-—70.

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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20 dB Bandwidth Plot on Channel 39

*RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 3.87 dBm
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 2.441015000 GHz
20 Offset 0.3 dB ndB [TL] 20,00 dB
BW 1}.134000p00 MHz

10 Temp 1| [T1 ndB] B
1 -16{24 dBm

1 P!
/\ "\/\/\(\ 2|. 440427000 GHz
Lo ~\ £ by
O e
-16| 23 dBm|LVL
o N\ 2@61300 GHz
7% AV \TLZ
N

I-40
--50.
--60.
I-70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
20 dB Bandwidth Plot on Channel 78
*RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.40 dBm
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 2.480015000 GHz
20 Offfet 0.3 dB ndB [Th] 20/ 00 dB
BW 1{.134000Pp00 MHz
10 Temp 1! [T1 ndR] [ B |
1 -16|21 dBm

/\ ’\/\/\(\ 2|.479427p00 GHz

Lo A Femp—2—FFt—dbd
/ \N -15{49 dBm [LVL

10 o /\ %@561 DOO GHz

y Vo

| _20- A\

——40.

——50

——-60

——70

Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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Test Mode : Mode 7,8,9 Temperature : 23°C"26°C

Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency (MHz) 20dB Bandwidth (MHz)

00 2402 1.167

39 2441 1.167

78 2480 1.167

20 dB Bandwidth Plot on Channel 00

*RBW 30 kHz Marker 1 [T1 ]

“VBW 300 kHz 5.59 dBm
Ref 20.3 dBm ~“Att 30 dB “SWT 500 ms 2.402000000 GHz
20 Offset 0.3 dB ndB [TL] 2000 dB
BW  1|.167000000 MHz
10 Temp 1{ [T1 ndB]
-14[29 dB
i,
e N \\, 2| 401418p00 GHz
o) TANEEN AN

Rt Femp—2-FF+—df
-14| 47 dBm|LVL
\ - 492585Pp00 GHz
-—10
_’u/ \/\

s M

-—40.

—-50

—60

—-70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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20 dB Bandwidth Plot on Channel 39

*RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 5.96 dBm
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 2.441000000 GHz
20 Offfet 0.3 dB ndB [TL] =20[00 dB
BW 1/.167000Pp00 MHz

L10 Temp 1| [T1 ndB] [ B |

-13197 dBm
a /\/\ 2|.440418000 GHz

Lo N PO

e Femp—2FFEndpt
-13193 dBm|LVL
N\ /\/Z_—h@aas OO GHz

=10 %L \\/ R
_io/ﬂ \

+-40
+-50
+-60
=70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
20 dB Bandwidth Plot on Channel 78

“RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 6.56 dBm
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 2.480000000 GHz
20 Offket 0.3 dB ndB [Th] 20/ 00 dB

BW 1{.167000Pp00 MHz

10 Temp 1] [T1 ndR] B

32 dBm

-13
/‘ \f\ 2|.479418p00 GHz
Lo Vaa A\ Femp—2FFE—mdbl
/ \/\‘ -13|39 dBm|LVL
0 /-*/ ~ NM&OO GHz
fl/l 7 \i

__ A

-—40.

--50

——60

=70

Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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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 : |35%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 0.834
39 2441 0.831
78 2480 0.831
99% Bandwidth Plot on Channel 00
*RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.64 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.402015000 GHz
20 Offset O. dB OBW834|.000000p00 kHz
Temp 1| [T1 OBW]
10 =11{27 dBm ﬂ
- 1 2[.401580p00 GHz
Gl Lo /A /Vﬁ\/!\\fkaf\ Temp 2 [TlioBv] .
/jJ// \\/\\x 2402414000 GHz |[LVL
| _10 T1 .
N/

A
A

pai LN

-—40.

--50

-—60

——70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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99% Occupied Bandwidth Plot on Channel 39

*RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 5.00 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.441015000 GHz
20 Offset 0.3 dB 0BW831] 000000P00 kHz
Temp 1| [T1 OBY]
|10 -10|97 dpm|El

1
2| 440580p00 GHz
(O Temp 2| [T1 OB/
MAXH /“/\/ /\ emp 2| [ 1
—t4{t6—dBm
/Jr// \\/\\\ 2| 441411p00 GHz |LVL
Tl -~

~ ~
M

7 © \\

-—-10.

| 40
| -50
| 60
| 70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
99% Occupied Bandwidth Plot on Channel 78
*RBW 30 kHz Marker 1 [T1 ]
“VBW 300 kHz 5.44 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.480015000 GHz
20 Offket 0.3 dB 0BW831].000000p00 kHz
Temp 1| [T1 OB\]
L 10 -10|48 dem|ER

_— 2 2[.479580000 GHz
e \\/Vr\/!\\,uﬁJ”\ Temp 2| [T1 oB\]

-0 45 te5 e
rJH// \\/\k\ 2[.48041100 GHz [LVL
T1
|10 o T2

A i
jﬁ/

730

| -40

——50

——60.

——70.

Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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Test Mode : Mode 4,5,6 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)
00 2402 1.065
39 2441 1.065
78 2480 1.071

99% Bandwidth Plot on Channel 00

*RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 3.50 dBm
Ref 20.3 dBm “Att 30 dB *SWT 500 ms 2.402015000 GHz

20 Offset 0.3 dB OBW 1].065000p00 MHz

Temp 1| [T1 OBW]
[ 10 -8|51 dpm |EN
2(.401466000 GHz

1 PK % /\ Temp 2| [T1 0BW]
|, A A N : =
VA 97 dBm
T 2| 402581000 GHz |LVL

A VL
T N

e N\

——-50

-—60.

-—70.

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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99% Occupied Bandwidth Plot on Channel 39

*“RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 3.85 dBm

Ref 20.3 dBm “Att 30 dB *SWT 500 ms 2.441015000 GHz
20 Offset 0.3 dB OBW 1|.065000Dp00 MHz
Temp 1| [T1 OBW]
10 -8l 24 dpm Bl
1 2(.440466p00 GHz

/\ ’\j\/\ T 2| [T1 OB\
g |, O N\ S R PR

T // 2;4{1‘@1)00 GHz ||LVL
Y \
Zf/\/ N\

/’

| -40
| -50
|60
L -70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
99% Occupied Bandwidth Plot on Channel 78
*RBW 30 kHz Marker 1 [T1 ]
“VBW 300 kHz 4.41 dBm
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 2.480015000 GHz
20 Offket 0.3 dB OBW 1071000000 MHz
Temp 1| [T1 OBW]
L 10 —7| 74 dpm |ER
1 2|.479457p00 GHz
1P /\ X\VFV/\
Temp 2| [T1 OBW]
o |, N N ool
v FF80—ciBm
}}_\ / \/\4‘/_\ 2/&8%{228)00 GHz [LV1
| -10 \ \
| -20 \\\*\
| -40
| -50
|60
| -70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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Test Mode : Mode 7,8,9 Temperature : 23°C"26°C

Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency (MHz) 99% Occupied Bandwidth (MHz)

00 2402 1.077

39 2441 1.104

78 2480 1.104

99% Bandwidth Plot on Channel 00

*RBW 30 kHz Marker 1 [T1 ]

*VBW 300 kHz 5.61 dBm
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 2.402000000 GHz
20 Offpet 0.3 dB OBW 1[.077000000 MHz
Temp 1| [T1 OBWV]
10 =987 dBm ﬂ
2|-401463000 GHz
. a \ Temp 2| [T1 oBW]
Lo PN FANNEN A\ _ .
\VARIRY 9146—dBm
/ \/ﬁ 2|.402540p00 GHz |LVL
T T2
e /V}h W/ f\\/ S
_ZT/\/
| _3; \«\ﬂ
-40
-—50.
--60
~-70
Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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99% Occupied Bandwidth Plot on Channel 39

*RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.97 dBm

Ref 20.3 dBm “Att 30 dB *SWT 500 ms 2.441000000 GHz

20 Offset 0.3 dB OBW  1|.104000D00 MHz
Temp 1| [T1 OB\]

L10 —9|23> drm|El

2|.440445000 GHz

,
A a \/\ h Temp 2| [T1 OB\
Lo _ .
" 51-56—dBm
. 441549p00 GHz | LVL
T\ AN
=10

— \

,—20 ﬂ/

|/ N

N

I-40
I-50
I-60
-70
Center 2.441 GHz 150 kHz/ Span 1.5 MHz
99% Occupied Bandwidth Plot on Channel 78
*RBW 30 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.57 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.480000000 GHz
20 Offset O. dB OBW  1|.104000D00 MHz
Temp 1| [T1 OBW]
L10 -8l67 dem |IEH
2|.479445p00 GH
/\/\ Temp 2| [T1 OBW] :
g |, /N a\ L
W STS0—Bm
" / \/\‘/\/2 480549D00 GHz LVL
l-10 b \
—~/
» : \«\,\
| -40
—-50
-—-60.
-—70
Center 2.48 GHz 150 kHz/ Span 1.5 MHz
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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 Spiltter
EUT Spectrum
[ 1
Analvzer
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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 : |35%~60%
Channel Frequency Frequency Separation |(2/3 of 20dB BW) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.004 0.61 Pass
39 2441 1.004 0.61 Pass
78 2480 1.004 0.61 Pass

Channel Separation Plot on Channel 00 - 01

“RBW 30 kHz Delta 2 [T1 ]

“VBW 100 kHz -0.07 dB
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 1.004000000 MHz
20 Offfet 0.3 dB Marker| 1 [T1 ]
4l 28 dBm
L10 2| 402008000 cHz |IEl

1 2

o MR /\J\NJ\

L A
I Y "

©-20

--30

—~—40.

—-50

--60

L-70

Center 2.4025 GHz 200 kHz/ Span 2 MHz
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Channel Separation Plot on Channel 39 - 40

“RBW 30 kHz  Delta 2 [T1 ]

*VBW 100 kHz -0.06 dB

Ref 20.3 dBm “Att 30 dB “SWT 500 ms 1.004000000 MHz
20 Offfet 0.3 dB Marker| 1 [T1 ]|

4162 dBm

L10 2| 441008000 GH

Ind RN "

| -30

30B
|-40
| -50
| -60
L -70
Center 2.4415 GHz 200 kHz/ Span 2 MHz

Channel Separation Plot on Channel 77 - 78
“RBW 30 kHz  Delta 2 [T1 ]
*VBW 100 kHz 0.08 dB
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 1.004000000 MHz
20 Offket 0.3 dB Marker| 1 [T1 ]
4199 dBm
L10 2| 479008000 cHZ |IEN
1 2
MAXH ~4 ,/\/‘\/v\/\

7/ \\M /Vp N
F-20
| -30

30B
| -40
|50
| -60
L -70
Center 2.4795 GHz 200 kHz/ Span 2 MHz
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Test Mode : Mode 4,5,6 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency Frequency Separation (2/3 of 20dB BW) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.004 0.76 Pass
39 2441 1.004 0.76 Pass
78 2480 1.004 0.76 Pass

Channel Separation Plot on Channel 00 - 01

“RBW 30 kHz Delta 2 [T1 ]

*VBW 100 kHz 0.12 dB
Ref 20.3 dBm *Att 30 dB “SWT 500 ms -1.004000000 MHz
20 Offket 0.3 dB Marker| 1 [T1 ]
3104 dBm
| 10 2| 402016000 GH
- Y
L |, N ALy AL Aa
v u\’\w v Lvi
—20
-30.
3DB
| —40
-—50
-—60
~—70
Center 2.4025 GHz 200 kHz/ Span 2 MHz
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Channel Separation Plot on Channel 39 - 40

“RBW 30 kHz  Delta 2 [T1 ]

*VBW 100 kHz -0.13 dB
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 1.004000000 MHz
20 Offset 0.3 dB Marker| 1 [T1 ]
3164 dBm
|10 2| .441012p00 chz [IEH
1 2
i [\ A \
I |, " Al
\ea T V‘V\« / ) Il"\/\_ N
B V v v \
| -20
-30.
3DB
|-40
| -50
--60.
| -70
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Channel Separation Plot on Channel 77 - 78
“RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.08 dB
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 1.004000000 MHz
20 Offset 0.3 dB Marker| 1 [T1 ]
3199 dBm
10 2| 479008000 GH
X 2
g |, A LAY N LA
/ ) |'\/’\— ,//J 1 \/\, E
)bie_ I “/1\ //f\\\\ | ‘/ﬂ\ /fH
|} \/ v \V4
—20
| -30
3DB
| -40
—-50
| -60.
| -70
Center 2.4795 GHz 200 kHz/ Span 2 MHz
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Test Mode : Mode 7,8,9 Temperature : 23C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
Channel Frequency Frequency Separation (2/3 of 20dB BW) Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.004 0.78 Pass
39 2441 1.004 0.78 Pass
78 2480 1.004 0.78 Pass

Channel Separation Plot on Channel 00 - 01

*RBW 30 kHz Marker 1 [T1 ]

“VBW 100 kHz 5.34 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.403004000 GHz
20 Offset 0.3 dB Delta P [T1 ]
-0l02 dB
10 =11.004000000 MH
2 T
/\
VAXH S \ h/\ Py N A

NVAMRRE W A M.

-—20

-—30.

| -40

——-50

-—60.

-—70.

Center 2.4025 GHz 200 kHz/ Span 2 MHz
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Channel Separation Plot on Channel 39 - 40

“RBW 30 kHz  Delta 2 [T1 ]

*VBW 100 kHz -0.03 dB
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 1.004000000 MHz
20 Offfet 0.3 dB Marker| 1 [T1 ]|
5(85 dBm
l10 . 2441000000 GH [ B |
VAXHI IS JANIN N \ A
) - \/—v ) - \/—-\ -
L ”\\//' \\/ /\\//
|-20
|-30
30B
|-40
|-50
I-60
I-70
Center 2.4415 GHz 200 kHz/ Span 2 MHz
Channel Separation Plot on Channel 77 - 78
“RBW 30 kHz  Delta 2 [T1 ]
“VBW 100 kHz -0.00 dB
Ref 20.3 dBm *Att 30 dB *SWT 500 ms -1.004000000 MHz
20 Offset 0.3 dB Marker| 1 [T1 ]
6[33 dBm
| 10 +—21480004000 GH
MAXEH /\ e\ VA /\ N\ N
N / ’ v \/'\ / v \/ﬁ -
L—1) al /\ /’\ /\ /
\V) ‘\\\/ N
|-20
|-30
3DB
I-40
| -50
|-60
|-70
Center 2.4795 GHz 200 kHz/ Span 2 MHz
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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 Spiltter
EUT Spectum
[ 1
Analvzer
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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 : |35%~60%
Average Package : I
Package MOde Hopping Transfer Time Dwe" Tlme lelts PaSSIFaiI
Channel (usec) E2e (sec)
DH1 10.1 415 0.132 0.4 Pass
DH3 5.1 1695 0.273 0.4 Pass
DH5 3.4 2971 0.319 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 Marker 1 [T1 ]
“VBW 1 MHz -53.14 dBm
Ref 24.8 dBm *Att 30 dB SWT 2.5 ms 480.000000 ps
Offset 9.8 dB Delta R [T1 ]
20 385 dB
n15.000p00 ps |IER
o - [-10 Delta B [T1 ]
VTEW 5123 dB
1.260Pp00 ms |y
Lo o~ I
U w
--10:
-—20.
30 3DB
| —a0
! W Wﬁ
¥
-—-60.
| 70
Center 2.441 GHz 250 us/
DH1 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
*VBW 1 MHz
Ref 24.8 dBm *Att 30 dB SWT 10 s
Offset 9.8 dB ‘
20
[ B ]
L PR
LVL
i I I” 3DB
4 ! I
| " T
| -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 Delta 3 [T1 ]
“VBW 1 MHz -0.47 dB
Ref 24.8 dBm “Att 30 dB SWT 6.4 ms 2.514400 ms
Offset 9.8 dB Marker| 1 [T1 ]
20 ~48[ 87 dBm
1.184p00 ms |EH
o - [-10 Delta P [T1 ]
= 1|24 dB
1.695p00 ms ||y
(l a
)
| ~10
| 20
30 3DB
| 40
- / Mm Eulil ka_ig A,‘ﬂuuvw\
| 60
| -70
Center 2.441 GHz 640 us/
DH3 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm “Att 30 dB SWT 10 s
Offset 9.8 dB
| 20
[ B
1 Py
VIEW]
LvVL
|
1 3DB
| -s50
| ~60
|70
Center 2.441 GHz 1 s/
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DH5 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -46.44 dBm
Ref 24.8 dBm “Att 30 dB SWT 11 ms 3.362000 ms
Offket 9.8 dB Delta P [T1 ] "
20 —3[35 dB
2.971p00 ms |IEH
o - |-10 Delta B [T1 ]
Frd -3106 dB
3.768400 ms [y
Lo
L-10
L-20
=30 3DB
| -40
|50 M Lm mﬂm
| -60
L-70
Center 2.441 GHz 1.1 ms/
DH5 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm “Att 30 dB SWT 10 s
Offset 9.8 dB ”
| 20
B
G ©
TEW ‘
LVL
4 |
1 ‘l
1l I 3DB
| -50
| -60
I-70
Center 2.441 GHz 1 s/
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Test Mode : Mode 5 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
Average Package . S
Package Mode Hopping Transfer Time Dwe" Tlme Limits PasleaiI
Channel (usec) ! (sec)
2DH1 10.1 417 0.133 0.4 Pass
2DH3 5.1 1691 0.273 0.4 Pass
2DH5 3.4 2971 0.319 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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™ /4-DQPSK

2DH1 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Delta 3 [T1 ]

*VBW 1 MHz 0.27 dB

Ref 24.8 dBm “Att 30 dB SWT 2.5 ms 1.257800 ms
Offfet 9.8 dB Marker] 1 [T1 ] "
20 ~50[70 dBm

b42.200000 ps |IER
Delta P [T1 ]

R - [-10
VIEW -1L09 dB
n17.800000 ps |Lvi
Lo e 1
1 [N
|-10
|-20
L 30 3DB
|-40

o

-

I-70

Center 2.441 GHz 250 ps/

2DH1 Dwell Time (Count Pulses) Plot on Channel 39

RBW 1 MHz
*VBW 1 MHz
Ref 24.8 dBm *Att 30 dB SWT 10 s
Offset 9.8 dB
|20
[ B
G < 10
VIEW
LVL
“ Bl 3DB
I B
-50
-60
I-70
Center 2.441 GHz 1 s/
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2DH3 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -49.78 dBm
Ref 24.8 dBm “Att 30 dB SWT 6.6 ms 1.307200 ms
Offket 9.3 dB Delta P [T1 ] ”
20 Z[ 29 dB
1.690600 ms |[EH
Delta B [T1 ]
|1 PRI
-1l 44 dB
2.503600 ms |y
o l L
| -10
| -20
30 3DB
| -40
| -50 b kz qu
| -60
I-70
Center 2.441 GHz 660 us/
2DH3 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm *Att 30 dB SWT 10 s
Offset 9.8 dB
20
B ]
1 PKESRES
[VIEW] | ||
LVL
LI I | 1
B 1 I 3DB
|-50
l-60
l-70
Center 2.441 GHz 1 s/

Page 43 of 90 \ersion:1.0



IAC Report No.:20120817FCC-B

2DHS5 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Delta 3 [T1 ]
*VBW 1 MHz 0.61 dB
Ref 24.8 dBm “Att 30 dB SWT 11 ms 3.768400 ms
Offset 9.8 dB Marker| 1 [T1 ]
20 —Z8[63 dBm|
2.746po0 ms |EH
R T Delta P [T1 ]
§=gﬁ 2|62 dB
2.971p00 ms |y
N L I .
l-10
I-20
30 3DB
| -40
b
W mﬂ
| -50
| -60
I-70
Center 2.441 GHz 1.1 ms/
2DH5 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
*VBW 1 MHz
Ref 24.8 dBm “Att 30 dB SWT 10 s
Offset 9.8 dB
| 20
[ B
1 PKigeY
=
LvVL
14 ] ”
1 30B
Center 2.441 GHz 1 s/
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Test Mode : Mode 8 Temperature : 23°C"26°C
Test Engineer : |Hogan He Relative Humidity : |35%~60%
Average Package : I
Package MOde Hopping Transfer Time Dwe" Tlme lelts PaSSIFaiI
Channel (usec) E2e (sec)
3DH1 10.1 422 0.135 0.4 Pass
3DH3 5.1 1689 0.272 0.4 Pass
3DHS 3.4 2971 0.314 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

12.1: 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 4.78 dB
Ref 24.8 dBm “Att 30 dB SWT 2.5 ms 1.257800 ms
Offfet 9.8 dB Marker| 1 [T1 ] "
r20 —5I[78 dBm
747.200000 ps |IER
o - |-10 Delta P [T1 1 ——
[VIEW|
W22.800000 ps ||y
lo et 1t
L-10
|20
r-30 3DB
L -0
“}4.4 |4A|..A.|...|.m,u1 %M”M
AL VI 1YWY v
| -60
--70
Center 2.441 GHz 250 ps/
3DH1 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm “Att 30 dB SWT 10 s
Offset 9.8 dB ”
20
E
1 PKEdPY
[VIEW|
LvVL
a 3DB
- L]
| "
| -s50
| 60
| -70
Center 2.441 GHz 1 s/
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3DH3 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Delta 3 [T1 ]
“VBW 1 MHz 3.94 dB
Ref 24.8 dBm “Att 30 dB SWT 6.6 ms 2.508000 ms
Offset 9.8 dB Marker( 1 [T1 ]
20 ~50[3T dBm
1.214100 ms |EH
Delta P [T1 ]
*r1o
- -0l43 dB
i 1.689600 Lv
= r’
| -10
| -20
30 3DB
| -40
,,SOJMI iwmm mf\'ﬂ MJ
v
| -60
L-70
Center 2.441 GHz 660 ps/
3DH3 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm *Att 30 dB SWT 10 s
Offset 9.8 dB
20
B ]
1 PR
| L
LVL
L] ‘h | | I H
1 3DB
|-50
l-60
l-70
Center 2.441 GHz 1 s/
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3DH5 Dwell Time (One Pulse) Plot on Channel 39

RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz —-46_44 dBm
Ref 24.8 dBm “Att 30 dB SWT 11 ms 3.362000 ms
Ooffket 9.8 dB Delta P [T1 ] ||
20 —3[35 dB
2.971p00 ms |IEH
O - |10 Delta B [T1 1 S
VIEW] - B
3.768400 ms ||y
Lo
L -10
| -20
r—30 3DB
| -40
| -60
L-70
Center 2.441 GHz 1.1 ms/
3DHS5 Dwell Time (Count Pulses) Plot on Channel 39
RBW 1 MHz
“VBW 1 MHz
Ref 24.8 dBm *Att 30 dB SWT 10 s
Offset 9.8 dB
120
B ]
1 PKEREY
VTEW,
LVL
[ 3DB
-50
L -60
L -70
Center 2.441 GHz 1 s/
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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 Spiltter
EUT Spectrum
[ 1
Analvzer
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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 : |35%~60%
RF Power (dBm)
Frequency
Channel GFSK Max. Limits :
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 8.28 30 Pass
39 2441 8.62 30 Pass
78 2480 9.11 30 Pass
Peak Output Power Plot on Channel 00
*RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.28 dBm
Ref 20.3 dBm *Att 30 dB “SWT 300 ms 2.401920000 GHz
20 Offket 0.3 dB
: -
1 PK] = D
WAXH :6‘_’_'___,,-'-——"" Hﬂx
-30
| -60
l-70
Center 2.402 GHz 500 kHz/ Span 5 MHz
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Peak Output Power Plot on Channel 39

*RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 8.62 dBm
Ref 20.3 dBm “Att 30 dB “SWT 300 ms 2.440990000 GHz

20 Offset 0.3 dB

LvL

——10

-—20.

—-30

| 40

——-50

-—60.

-—70.

Center 2.441 GHz 500 kHz/ Span 5 MHz

Peak Output Power Plot on Channel 78

*RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 9.11 dBm
Ref 20.3 dBm *Att 30 dB *SWT 300 ms 2.479920000 GHz

20 Offfet 0.3 dB

LvL

——10

+-20.

+-30

+-60

+-70

Center 2.48 GHz 500 kHz/ Span 5 MHz
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Test Mode : Mode 4, 5, 6 Temperature : 23°C"26°C
Test Engineer : | Hogan He Relative Humidity : |35%~60%
RF Power (dBm)
Frequency
Channel ™ /4-DQPSK Max. Limits _
(MHz) Pass/Fail
2 Mbps (dBm)
00 2402 7.67 30 Pass
39 2441 7.90 30 Pass
78 2480 8.47 30 Pass
Peak Output Power Plot on Channel 00
“RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 7.67 dBm
Ref 20.3 dBm *Att 30 dB *SWT 300 ms 2.401890000 GHz
20 Offset 0.3 dB
10 3 ﬂ
1 PK| e -
MAXH :G,_.-'-“"f R‘H
l-10
| —40
Center 2.402 GHz 500 kHz/ Span 5 MHz
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Peak Output Power Plot on Channel 39

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 7.90 dBm
Ref 20.3 dBm *Att 30 dB “SWT 300 ms 2.440730000 GHz
20 Offset 0.3 dB
10 & [ B |
E—
1 B
VAXH ,O-Ff-""" R
LVL
| -10
—20
-—30.
| -40
-50
-—60.
-—70.
Center 2.441 GHz 500 kHz/ Span 5 MHz
Peak Output Power Plot on Channel 78
“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.47 dBm
Ref 20.3 dBm *Att 30 dB “SWT 300 ms 2.479790000 GHz
20 Offset 0.3 dB
: -
——] |
—] —
WAXH —EF""# ]
LVL
| -10
——20.
——30.
I-40
——50
——60.
——70
Center 2.48 GHz 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 : |35%~60%
RF Power (dBm)
Frequency
Channel 8-DPSK Max. Limits _
(MHz) Pass/Fail
1 Mbps (dBm)
00 2402 7.66 30 Pass
39 2441 8.07 30 Pass
78 2480 8.29 30 Pass
Peak Output Power Plot on Channel 00
“RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 7.66 dBm
Ref 20.3 dBm *Att 30 dB *SWT 300 ms 2.401930000 GHz
20 Offset 0.3 dB
10 & ﬂ
T | M
RG] | T
l-10
L -40
Center 2.402 GHz 500 kHz/ Span 5 MHz
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Peak Output Power Plot on Channel 39

*RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 8.07 dBm
Ref 20.3 dBm “Att 30 dB *SWT 300 ms 2.440940000 GHz

20 Offset 0.3 dB

LvVL

—-10

~—20.

~—-30.

~—50.

~—60.

L-70

Center 2.441 GHz 500 kHz/ Span 5 MHz

Peak Output Power Plot on Channel 78

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.29 dBm
Ref 20.3 dBm *Att 30 dB “SWT 300 ms 2.479910000 GHz

20 Offpet 0.3 dB

+-20

+-30

+-40.

+-50

+-60

=70

Center 2.48 GHz 500 kHz/ Span 5 MHz
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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>
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<Conducted Band Edges>

RF Cable Spiltter
EUT Spectrum
[ 1
Analvzer
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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
2.39 53 -21 74 42.51 275 | 6.99 24 Peak | Vertical
2.39 38.66 | -15.34 54 28.17 275 | 6.99 24 | Average | Vertical
2.39 52.88 | -21.12 74 42.39 275 | 6.99 24 Peak | Horizontal
2.39 40.22 | -13.78 54 29.73 275 | 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 62.64 | -11.36 74 51.36 276 | 7.68 24 Peak | Vertical
2.4835 46.75 | -7.25 54 35.47 276 | 7.68 24 | Average | Vertical
2.4835 59.66 | -14.34 74 48.38 276 | 7.68 24 Peak | Horizontal
2.4835 4567 | -8.33 54 34.39 276 | 7.68 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 : |35%~60%
Test Engineer : Hogan He

Low Band Edge Plot on Channel 00

*RBW 300 kHz Marker 1 [T1 ]

“VBW 300 kHz -54.79 dBm
Ref 20.3 dBm “Att 30 dB *SWT 500 ms 2.390000000 GHz
20 Offfet 0.3 dB
|10 [ B |
D1 7.71 dBm
1 P
MAXH

D2 -[12.29 dpm
-—20
| -30 / \

L-40 JMW/ \\\\

el
i

l-60
L-70
FIL
Start 2.375 GHz 3 MHz/ Stop 2.405 GHz
High Band Edge Plot on Channel 78

*RBW 300 kHz Marker 1 [T1 ]

*VBW 300 kHz -27.32 dBm
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 2.483500000 GHz

20 Offset 0.3 dB

10,

/ g LvVL
—-10

fDZ2 K11_33 apm

=230

] 3DB
o w\-\“
-1
“‘MM
-—-50.
-—60
=70
F1
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz
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Test Mode : Mode 4 and 6 Temperature : 23°C"26°C
Test Channel : |00 and 78 Relative Humidity : |35%~60%
Test Engineer : Hogan He

»»»»wv\/““wAf’V
JMMMMMVWJMWVV*VWMM*N¢vWA#MMJMw*jAAJ4ﬁ~MAJWAM¢MI
| -60
| -70
AL
Start 2.375 GHz 3 MHz/ Stop 2.405 GHz
High Band Edge Plot on Channel 78

“RBW 300 kHz Marker 1 [T1 ]

“VBW 300 kHz -29.31 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.483500000 GHz
20 Offset 0.3 dB
L 10

D1 7,58 dBm
VMAXH
Lo
| _10 / \
[p2 \12_42 ldBm
| 20 //
\\\\\\QL
- Lh\\\\\\hh
| -40
IEa N
D SN
| -50
| -60
| -70
F1

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Low Band Edge Plot on Channel 00

“RBW 300 kHz Marker 1 [T1 ]
*VBW 300 kHz -55.72 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 2.390000000 GHz

20 Offset 0.3 dB

10,

D1 6.6 dBm

i

D2 -13.4 dB / \
——20

n

[

—-50

LvVL

LVL
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Test Mode : Mode 7 and 9 Temperature : 23°C"26°C
Test Channel : |00 and 78 Relative Humidity : |35%~60%
Test Engineer : Hogan He

Low Band Edge Plot on Channel 00

*RBW 300 kHz Marker 1 [T1 ]

*VBW 300 kHz -55.14 dBm
Ref 20.3 dBm *Att 30 dB “SWT 500 ms 2.390000000 GHz
20 Offfet 0.3 dB
l1o [ B
D1 6.6 [dBm
o / \ LvL
+-10
D2 -13.4 dB I \
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 -30 / \
/ \ 3DB
| -40 ~{~j \,\b
l -50 AM
TS
et g A A AL
+-60
=70
FL
Start 2.375 GHz 3 MHz/ Stop 2.405 GHz
High Band Edge Plot on Channel 78
“RBW 300 kHz Marker 1 [T1 ]
“VBW 300 kHz -47 .44 dBm
Ref 20.3 dBm *Att 30 dB *SWT 500 ms 2.483500000 GHz
20 Offket 0.3 dB
l1o [ B
D1 ;{—iS dBm
0.

o L]

b2 \12_47 dBm

N
M
)

+-20

R YWY
“AAAAkA'JL“thlb”V“KJ\JAJWNNMAJtA¢-~¢M}&wkakwud
|60
70
F1
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz
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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 Spiltter
EUT Spectrum
I
Analvzer
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3.7.5 Test Result of Output Power

Test Mode : Mode 1 Temperature : 23°C"26°C
Test Channel : |00 Relative Humidity : |35%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz -47.89 dBm
Ref 20.3 dBm “Att 30 dB “SWT 500 ms 1.092005724 GHz
20 Offfet 0.3 dB
|10 [ B
1 P
VAXH

O

LVL

--10.

DT -TT .05 dBm

--20

--30

3DB
-40.

oMLLoY A Y0 SN0 TN ST A A A A MM

--60

L-70

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 -38.93 dBm
Ref 20.3 dBm “Att 30 dB SWT 2.4 s 4_.792000000 GHz
20 Offset 0.3 dB
L1o [ B
1 PK|
MAXH|
Lo LVL
| -10
D1 -12.13 dBm
—20
-—-30
1 30B
| _40 Y
-—60
~-70
Start 1 GHz 2.4 GHz/ Stop 25 GHz
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Test Mode : Mode 2 Temperature : 23°C"26°C
Test Channel : |39 Relative Humidity : |35%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -47 .33 dBm
Ref 20.3 dBm *Att 30 dB SWT 300 ms 1.110005670 GHz

20 Offset 0.3 dB

|10 [ & |

LVL

D1 -11.[/ dBm

--20

--30

-40.

Moty pbasf A AR A LAYREVIN Y W WOON W V0 T L,.“W.,.,,w

--60

--70

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 -38.14 dBm
Ref 20.3 dBm *Att 30 dB SWT 2.4 s 4.888000000 GHz
20 Offset 0.3 dB
L10 [ B ]
1 PK]
MAXH
O LvVL
10 D1 -11.[7 dBm
-—20.
| -30
1 3DB
20 T
ettt ,uuMqu»w\Aﬂyﬂu«rm
| -60.
| -70
Start 1 GHz 2.4 GHz/ Stop 25 GHz
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Test Mode : Mode 3 Temperature : 23°C726°C
Test Channel : |78 Relative Humidity : |35%~60%
Test Engineer : Hogan He

Conducted Spurious Emission Plot between 9 kHz ~ 3 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -47 .15 dBm
Ref 20.3 dBm “Att 30 dB SWT 300 ms 2.004002988 GHz
20 Offket 0.3 dB
L10 B
1 PK]
MAXH
o LVL
10 DT —I1.3 dBm
-20.
--30.
3DB
| -40
1
Lst AL b b A A oI FTINUNTIA LY, S0 [PON T ey L A iy WWM
—-60
—-70
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 -39.58 dBm
Ref 20.3 dBm *Att 30 dB SWT 2.4 s 4.936000000 GHz
20 Offset 0.3 dB Marker| 2 [T1 ]
-41170 dBm
|10 70 432000000 GHZ |IEl
1 PK
VAXH|
Lo LVL
r-10 DT —I1.5 dBm
| -20
—30
1 30B
>
™ I I /M
,MMAM)\AJ»«A A ‘&L%MMWWNW
—60
-—70
Start 1 GHz 2.4 GHz/ Stop 25 GHz
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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.

© 0O N O o b~ W

. 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.

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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3.8.4 Test Setup

Reference Plane

Test Receiver

i 40cm
EUT
Q /l:Load b_ H\N

N On [a | Ll Nl

A
A 4

N LISN@ }@ LISN

/. ///////4 // A
LISN
Ground Plane
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3.8.5 Test Result of AC Conducted Emission

Test Voltage:120V/60Hz
Test model: GSM 850 Idle + Bluetooth Link +Bluetooth earphone + Adapter+ Battery + Neutral

10071
90T
8071
701

1 FCC Part 15 C Voltage on Mains QF
60 I
E_ . .

504 -H'-.. s gl 12 b VOIgE On vigin:

B o k] e s n e s s e ol

Level in dBpY
/

40T

30T

201

107

0r—- "ttt T = Al f i

—t
150K 300 400500  8001M 2M  3M 4dMEME B 10M 20M  30M
Frequency in Hz

Test mode 1: GSM 850 Idle + Bluetooth Link +Bluetooth earphone + Adapter+ Battery +Line

1007
80T
80T
701

:_ FCC Part 15 C Voltage on Mains QH
60 I
. .

504 "\.___' A o L1 L e T A L

Level in dBpY
!

4071
30T
20T

107

0 f f —t—t—+—+ f f —t——t++
150k 300 400500 a2001M 2M M 4aMasMe 8 10M 20M  30M
Frequency in Hz
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Test mode 2: GSM 1900 Idle + Bluetooth Link +Bluetooth earphone + Adapter+ Battery+ Neutral

Level in dBpV

1007

eui\ FCC Part 15 _C Voltage oh Mains QF
|
— .

150k

300 400500  BOO1M M 3M AM5ME 8 10M 20M  30M
Frequency in Hz

Test mode 2: GSM 1900 Idle + Bluetooth Link +Bluetooth earphone + Adapter+ Battery + Line

Level in dBpY
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40t
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:_ FCC Part 15 C Voltage on Mains QH
50 I
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—
300 400500  BOO1M 2M 3M AMS5MGE6 8 10M 20M  30M
Frequency in Hz
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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
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Above 1GHz
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3.9.5 Radiated Emission Measurement Results (9kHz ~ 30MHz)

Test Engineer : |[Fan Yang Temperature : 23T 26°C
Relative Humidity : |35%~60%

Frequency
(MHz) Result (dBu V/m) | Polarization Limit (dBu V/m) Margin (dB)
0.009848 64.77 HOR 127.7 63.0
0.098573 47.15 HOR 107.7 60.6
0.508918 42.71 HOR 73.5 30.8
0.987475 40.13 HOR 67.7 27.6
7.627455 37.36 HOR 69.5 32.2
10.199699 36.76 HOR 69.5 32.8
0.508918 44.85 VER 735 28.6
1.525852 35.83 VER 63.9 28.1
6.251603 37.32 VER 69.5 32.2
7.986373 36.93 VER 69.5 32.6
12.353206 35.27 VER 69.5 34.3
21.804709 35.33 VER 69.5 34.2
Notes:

1 > No emission found between lowest internal or generated frequency to 30MHz.
2 > Laboratory's Information :
Prepared By : ZTE Corporation Reliability Testing Center
Address: 1/F, B2 Wing, ZTE Plaza, Keji Road South, Hi-Tech industrial park, Shenzhen,
Guangdong, 518057, China
Company Registration Number : 373926
Date of Receipt : 2012.08.22
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Radiated Emission Plot between 9 kHz ~ 30MHz (Horizontal)

Level [dBf#/m]
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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: 2402MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Leved ddBuvim) [
00 '
FCCCLASSC
] i |Ir
| : | | | |
7
1‘ | | | |
0 n ] 100 200 500 1000
Frequeancy (MHz)
St |
Condition | PCC CLASE C 3 HLIEL VERTICAL
: BEW1 20 000K He VEW 300 (00KH: 3WT Auta

il : (35K MOBILE PHONE
mode BT CHOO+Earphone

memo AlMb

Over Limitdntenna Cable Preamp  Read

Freq Remark Limit Line Factor Loss Factor Level

MHz dB dBuV/m  dBsm dB dB  dBuV

l 32,91 Peak -14.94 40,00 17.61 1,32 0,00 6,13

Z 46.49 Peak -13.61 40,00 10.0% 1.09 0.00 1%.21

3 80.92 Paak -16.26 40,00 G.23 1.44 0,00 12.07

4 224,97 Paak -22.44 4p.00  B.46 2,37 0,00 12,71

2 576,60 Peak -16.16 40,00 1b.63 3.95 0,00 7.26

b 766,23 Peak -14.41 46,00 15,19 4,59 0,00 7.81
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Radiated Emission 1GHz-18GHz Vertical

Leved {dBulm) 1}
100 '
FCC CLASS C P
FCC CLASSC AV
| ]
5i) 3 1 .3
1 2 .
ﬂ1III[H] 1200 1500 2000 5000 0000 18000
Frequancy (MHz)
cite |

Coudien  FOC CLASS C PE Jm HF90G VERTICAL

- REW 1000 000EHz VEW:1000 000KHz SWT Auta
ik : (35K MOBILE FHONE
mode BT CHOO*Earphone

memo Al

(wer Limitantenna Cable Preamp Read

Freq Remark Limit Line Facter Loss Factor Level

Wiz db dBuVom B dB db  dBuV

1 1427.72 Peak =37.5% 74,00 24,71 3.48 27.12 35.34

2 2031.56 Peak -38.03 7400 27.14  4.25 Z5.86 30.44

3 2396.30 Peak -30.77 74,00 27.56  4.41 25.27 36.51

4 4799.16 Peak -31.70 74,00 32.23 6.79 27.19 30.47

5  B095.12 Peak -30.13 74,00 35,57 8.99 26.78 26.09

b 11554.62 Peak =24.68 74,00 37.89 10,33 26.02 27.12
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Radiated Emission 30MHz-1GHz Horizontal

Level {dBuim) [hate
00
FCC CLASS €
5 I|JF
i b
i
1 3 i
5 50 10 20 500 1000
Frequency (MHz)
e |
Conudition  FOC CLAS3 C 3m HL362 HORIZONTAL
- REW 1 3 I00KHz YEW 300 00EH: 3WT:Auto
Bt - (330 MCEILE PHONE
mode BT CHOHEasphone
memo  ALSH
(ver LimitAntenna Cable Preamp FRead
Freq Remark Limit Line Facter Loss Factor Lewel
MHz dB dBuV./m dBsm dB dd  dBu¥
1 34,37 Peak -12.08 40.00 16.87 0.00 9.88
2 43,56 Peak -21.16 40,00 11.78 0,00 5,95
3 112,94 Peak -28.04 43,50 9.28 0.00 4.3
4 211,88 Peak -25.21 43.50 7.B4 0.00 8,18
5 395,69 Peak =22.75 46.00 13.37 0.00 6.5
b 602.30 Peak -15.73 46.00 17.02 04 0.00 9.21
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Radiated Emission 1GHz-18GHz Horizontal

Level (dBuvim) |
100
e I I | . | . FCCCLASS C PH
EEEEEEEan | | A S I FCC CLASS € AV
50 [ ' d ' § - R —.
. 4
i !
“'Hllill} 1200 1500 2000 5iR0 10000 18000
Frequency (MHz)
Gt |

Condition ; FCC CLASS C FE 3m HF906 HORIZONTAL

: REW.1000 D00KHz VEW 1000 000KHz SWT.Auto
b G3M MOBILE PHCNE
mode BT CHIHEasphoe

mema AL

Over Limithuntenna Cable Preamp Read

Frog Remark Limit Line Factor Loss Factor Level

MHz dB dBuVsm  dB/m dE di  dBu¥

1 1163.54 Peak -40.46 74,00 23,93 310 27,33 35.84
2 1679.32 Peak -38.61 74,00 25,69 376 27.00 32,94
3 2396.38 Peak -25.65 74,00 27,58 4.41 25,27 41.63
§  3553.74 Peak -33.58 74,00 30,79 5.50 26,38 30.51
5 479916 Peak -28.46 T4.00 32.23  B.T9 27,19 3371
b B912.82 Peak -21.26 7400 36,38 9.19 Zo.48 27.65
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Test Channel : 39
Remark: 2441MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Level idBuvm) Da
100 ‘
FCCCLASSC
50 f |J1.-
| : 4 4
i ] ’
2 : 4
0 I ] 100 200 500 1000
Frequancy iMHz)
Siita |
Condition | FCC CLASS C 3m HLIE2 VERTICAL
- REW 20 000K H VEW A0 D00KHz 3WT Auta

il (158 MOEILE FHONE
mode BT CHi%+Earphane

memo L& 1336

Uwver LimitAntemna Cable Freamp Read

Freg Femark Limit Line Factor Loss Factor Level

MHz dB dBuV-m  dB/m db d8  dBuV

1 41.64 Peak =12.96 40,00 12,85 1.11 0,00 12.98

2 80.92 Peak -1B.98 40.00 E.23 1.44 0,00 11.35

3 205.09 Peak -20.17 43.50 7.46 2,28 0.00 13.%7

g 304.99 Peak -24.13 4e.00 11.15 2.86 0.00 7.Bo

2 280,45 Peak -18.64 46,00 16.67 3.9 0,00 6.73

b 775.45 Peak -14.01 46,00 19,27 4.61 0,00 8.1
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Radiated Emission 1GHz-18GHz Vertical

Level idBulim) Lt
00 1
FCC CLASS C PR

4 FCC CLASSC AV

50 g i
1 : ﬂ
uﬂ]ﬂﬂ 1200 1500 2000 Si00 10000 1B000
Frequancy iMHz)

Sits g
Conidition | FOT CLASS C PE 35 HF904 VERTICAL
: REW 1000 000%Hz VEW:1000 000 Hz SWT Auta
ik (350 MOEILE FHONE
mode BT CH¥+Eaphons

memo  AlNG

wver LimitAntenna Cable Preamp Read

Freq Remark Limit Line Factor Loss Factor Level

MHz dB dBuV/m  dB/m dB dB  dBuV

1 1176.12 Peak =40,15 74,00 23.93 3,11 27.36 34.17

2 1679.2]1 Peak -37.81 74,00 25.69  3.78 ZV.00 33.74

3 2434.12 Pesk -23.01 74,00 27.62 4,46 25,32 44.23

4 3063.12 Peak -35.22 74,00 29.26 4,77 27.24 31.%9

2 46874.64 Peak -29.76 74,00 32.43 6.50 28,98 32.29

b 7906.42 Peak -29,20 74,00 35.52 8.33 6.6l 27.%6
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Radiated Emission 30MHz-1GHz Horizontal

Level idBuvm) |
100 ‘
FCCCLASSC
50 :'|JF
| ! | | L
1 ]
I | !
3 4 }
0 I il 100 200 500 1000
Frequency iMHz)
Sita :
Cetdition | FOC CLASS C 3 HLIE2 HORIZONTAL
: FREW 120 000K Hz VEW 300 D00EHz 3WT Auta

¢k (354 MOBILE FHOME
mode BT CHIMEsrphone

memo AL

Uver LimitAntenna Cable Preamp Read

Freq Remark Limit Line Factor Loss Factor Level

MHz dB dBuV/m  dB/m b dB  dBuV

1 31.94 Peak =10.13 40,00 1B.0% 1.3 0.00 10,42

2 40.19 Peak -16.40 40.00 13.83 1.10 0.00 @.67

3 1168.76 Peak -27.76 43,50 9.7 170 0.00 4.47

g 216.24 Peak -28.42 4p.00 B.0B 2,32 0,00 7.18

6] 399.09 Peak -22.62 4b.00 13.45 3.3¢ 0,00 6.59

b 555.74 Peak -15.16 46.00 16.26 3.91 0,00 10.65

Page 81 of 90 Version:1.0



IAC Report No.:20120817FCC-B

Radiated Emission 1GHz-18GHz Horizontal

Lewel fdBuiam) Dati
100 '
FCC CLASS CPK
. FCC CLASSC AV
50 | 4 ; f
4 1
ﬂ‘lﬂﬂﬂ 1200 1500 200 500 10000 18000
Frequancy iMHz)

Sita :

Condition  FOC CLASS C PE 3m HFIE HORIZOHTAL

: RBW 1000 000¥Hz VEW'1000 D00KHz SWT Auta
il : (35N MOBILE FHONE
made BT CH3%+Earphone

Mmemo (Al

Over Limitintenna Cable Preamp Read

Freq Remark Limit Line Factar Loss Factar Level

MHz db dBuV-m  dBAm di df  dBuV

1 1188.70 Peak =40,93 74,00 23.98 3,12 27.38 33.35

Z 1930.92 Peak -37.38 74,00 Z6.82  4.04 Z6.29 32.0%

i 2434.12 Pesk -23.85 74,00 27.62 4.48 25.32 43.39

i 4994,04 Pesk -33.23 74,00 3il.e0  5.80 27.09 30.48

5 46874.64 Peak -31.61 74,00 3Z2.43  6.50 26,98 30.44

b 9327.96 Peak =26,99 74,00 36.82 9.46 27.02 27.7%
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Test Channel : 78
Remark: 2480MHz is Fundamental signal which can be ignored

Radiated Emission 30MHz-1GHz Vertical

Leved {dBul mj [até
100 ‘
FCC CLASSC
50 f |Ir
| : | | | |
fi
‘ ] ) — 5|
0 30 5l (101 200 500 1000
Frequancy (MHz)
Site g
Conditien | FOC CLASS C 3m HLIEZ VERTICAL
: REW:120 000K Hz VEW 300 D00KHz SWT Auta

il : (156 MOB[LE PHONE
mode BT CHYE+Earphone

MeEmo L A 1050

Uver LimitAntenna Cable Preamp Read

Freq Femark Limit Line Factor Loss Factor Level

MHz dB dBuV/m B/ i dB  dBuV

1 47.6] Peak -13,2% 40,00 12,36 1,11 0,00 13.24

2 79.96 Peak -18.15 40.00 B.16 1.44 0.00 12.23

3 215.76 Peak -20.27 43,50 B.03 2,32 0.00 12.68

l 375,081 Peak -22,68 40,00 12.89 3.14 0.000 7.09

2 579,51 Peak -19.13 46.00 16.67 3.9 0.00 6.24

b 769,63 Peak -13.68 46.00 19.23 4.60 0.00 B.49
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Radiated Emission 1GHz-18GHz Vertical

Liaveel jelBuiim D

0 { J
FCCCLASS CPH

]

FCCCLASSC AV

50 1 §

- i
1 il
0 1000 1200 1500 2000 5000 10000 18000
Frequency (MHz)

Tl |
Condiben | FOC CLASE C PR Im HF904 VERTICAL
- RN 1000 000k Hz VEW 1000 D00k Hz SWT Auta
Bl (M MOBILE FHORE
me e (BT CHEEaphone

memo ALK

Over LimitAntenna Cable Preamp Read

Freq Remark Limit Line Factor Loss Factor Level

HHz 4B dBu¥/m  dB/m dd db  dBuV

1 1188,70 Peak -40.64 74,00 23,98 3,12 27.38 33,04

Z 1679.32 Peak -38.58 74.00 25.68 3.7 27.00 32.97

3 2471.06 Peak -12.85 74,00 2Y.e0 4.50 25.42 54.39

4 3566.32 Peak -34.40 74,00 30.81  5.57 26.4% 28,67

5 4952.70 Pesk -24.80 74.00 3Z.ed 6.53 27.37 37.36

b 9340.54 Peak -26,55 74,00 36,84 9,55 27.02 GZ6.08
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Radiated Emission 30MHz-1GHz Horizontal

Leved {dBuv m) D
00 '
FCCCLASSC
50 :'|J1.-
| : | | ||
] fi
1| i
} | |
“3[! il i 200 500 1000
Frequancy (MHz)
it |
Conditton | FOC CLASS C 3m HLI6] HORIZOHTAL
: REW' 120 00K Hz VB 300 D0DKHz 3WT Auta

ik (350 MOEILE FHONE
mode BT CHY3+Earphone

memo  ALN

Uver LimitAntenna Cable Preamp Read

Freq Hemark Limit Line Factor Loss Factor Level

MHz db dBuV/m  dB/ dB dB  dBuV

1 37,28 Peak =-15.74 40,00 15.40 1,09 ©D.00 7.7

Z 94,07 Peak -29.22 43,50 B.J70 1.74 D.OD 3.B4

3 177.93 Peak -26.52 43,50 7.84 2,18 0.00 6.9

4 384.05 Peak -22.99 4p.00 13,12 3,21 0.00 .68

5 554,29 Peak -14.85 4p,00 16,24 3,91 0,00 11.00

b 830.65 Peak -13.26 46,00 20,84 5,07 0,00 6.81

Page 85 of 90 Version:1.0



IAC Report No.:20120817FCC-B

Radiated Emission 1GHz-18GHz Horizontal

Leve] dBuvim) |
00 '
FCCCLASSC PH
3
FCCCLASSC AV
50 5 b
i
1 g
0 1000 1200 1500 2000 5000 10000 18000
Fraquancy (MHz)
Sita :

Condition ; FOC CLASE C PR Jm HF904 HORIZOHTAL

- REW 1000 000xH: VEW 1000 000KHz 3WT Auta
gk : (356 MOBILE FHONE
made BT I:]'[?Ei'EM'thn:

memo  ALND

Over LimitAntenna Cable Preamp Read

Fraq Remark Limit Line Factor Loss Factor Level

MHz dB dBuV/m  dB/m B dB  dBuV

1 1176.12 Peak =41,10 74,00 23,93 3,11 27.36 33.22

2 1916.34 Peak -37.49 74,00 Ze.75  3.96 26.35 32.1%

3 2471.86 Peak -14.42 74,00 27.68 4,50 25.42 52,62

4 3453.10 Peak -34,12 74,00 30,55 5,37 27.05 31.01

2 49%2.70 Peak -27.45 74,00 32.e2 6,53 27.37 .77

b B975.72 Peak -26,34 74,00 36.46 9,55 Z6.53 Z8.18
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3.9.7 Radiated Emission Measurement Results (18GHz-26.5GHz)

Test Engineer : |Hogan. He Temperature : 23°C"26°C
Relative Humidity : |35%~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
01 | Base Station Agilent E5515C 2011.12.14
02 | Spectrum Analyzer R&S FSP30(9kHz~30GHz) 2012.07.19
03 Antenna Schwarzbeck VULB9165(30M-1G) 2011.11.09
04 | Antenna Schaffner HLA6120(9KHz~30MHz) 2011.11.09
05 Antenna R&S HF906(1G-18G) 2012.08.02
06 | Antenna Schwarzbeck BBHA 9170 (15G-26.5G) 2011.11.09
07 | Active Loop Antenna | ETS 6502 2012.07.16
08 | High Pass Filter R&S System Integrated 2011.11.14
09 | Thermal chamber Hitachi EC- 85SMHP 2011.12.25
10 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2012.8.06
11 Pre-Amplifier Agilent 83006A(0.01GHz-26.5GHz) 2012.8.06
12 | Helical Antenna ETS 3102 (1G-10G) NCR
13 | Power Meter R&S NRP(10MHz~8GHz) 2011.12.05
14 Relay Switch R&S TS-REMI NCR
15 | Signal Generator R&S SMR20(10MHz-20 GHz) 2011.12.05
16 LISN ROHDE&SCHWARZ | ENV216 TWO-LINE V-NETWORK | 2011.11.13
17 | Power Meter Agilent E4418B (EPM Series)
18 | Power Sensor Agilent E4412A (E-series CW) 2011.12.14
5 Ancillary Equipment List

Product Manufacturer|Model No. |Serial No. FCC approval |Power Cord

Bluetooth

Jabra BT2080 N/A FCC DOC N/A

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

u(xi
o Probability | Partition - () -
Contribution o . Horizontal Vertical
Distribution | Coefficient
30-1000MHz | 30-1000MHz
Cable Loss Calibration Uos 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 i
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 1.41 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
Ul12 |Rectangular 1.73 0.52 0.52
response
Antenna imbalance U13 |Rectangular 1.73 0.52 0.52
Test distance error Ul4 |Rectangular 2.45 1.02 1.22
Desktop terrain clearance
. U15 Normal 0.17 0.17
variation 1.73
) Standard
Random uncertainty U16 . 0.05 0.05
deviation 2.00
Pre-Amplifier gain Calibration | U17 | 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 Confidence of 95% (U= U=kUc| Normal
2Uc(y)) k 4.05 4.28
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6.2 Ucertainty of Radiated Spurious Emission evaluation (1GHz~26.5GHz)

Radiated Spurious Emission Measurement Uncertainty Evaluation

u(xi
o Probability | Partition - () -
Contribution o .. Horizontal Vertical
Distribution | Coefficient
1-26.5GHz 1-26.5GHz
Cable Loss Calibration U0l | U-Shape 2.00 0.04 0.04
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 i
uo4 | Triangle
analyzer 2.45 0.61 0.61
Spectrum analyzer noise level | UO05 Normal 2.00 0.25 0.25
Measurement of the signal path
. U06 | U-Shape
mismatch 1.41 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
Ul12 |Rectangular 1.73 0.52 0.52
response
Antenna imbalance U13 |Rectangular 1.73 0.52 0.52
Test distance error Ul4 |Rectangular 2.45 2.36 2.36
Desktop terrain clearance
. U15 Normal 0.17 0.17
variation 1.73
) Standard
Random uncertainty U16 . 0.05 0.05
deviation 2.00
Pre-Amplifier gain Calibration | U17 | U-Shape 1.00 0.09 0.10
Combined Standard Uncertainty
Ucy) Uc Normal 1.00 2.95 2.96

Measuring Uncertainty for a level
of Confidence of 95% (U= U=kUc| Normal
2Uc(y)) k 5.91 5.92
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