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Certificate No.: CB10109007

1. CERTIFICATE OF COMPLIANCE

Product Name
Brand Name
Model Name
Applicant

Test Rule Par(s)

802.11 a/b/g/n Mini-PCl module
Proxim

MB82HP

Proxim Wireless Corporation

47 CFR FCC Part 90 Subpart Y

Sporton International as requested by the applicant to evaluate the EMC performance of the product
sample received on Jun. 14, 2012 would like fo declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration
specified is frue and accurate for showing the sample’s EMC nature.

/L-"V/Zm /i/Smc

Jordan Hsiao

SPORTON INTERNATIONAL INC.

Report Format Version: 01
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 90 Subpart Y

Part Rule Section Description of Test Result Under Limit
4.1 | 2.1046/90.1215(a) | Peak Transmit Power Complies 1.63 dB
4.2 | 2.1046/90.1215(a) | Power Spectral Density Complies 0.04 dB
4.3 | 2.1049/90.210(m) | Occupied Bandwidth / Emission Mask Complies -

4.4 )2'1046/90'1215((9 Peak Excursion Complies 129 dB
4,5 | 2.1051/90.210(m) | Spurious Emissions at Antenna Terminals Complies 1.06 dB
4.6 | 2.1053/90.210(m) | Radiated Spurious Emissions Complies 8.50 dB
4.7 | 2.1055/90.213(a) Frequency Stability Complies -

Note 1: The module (Model number: MB82HP) is Limited Module Approval and only limited to install to
the AP (Proxim / MP 8200).
Note 2: During operating, the different antenna is placed in different direction.

Therefore, it will not be affected by array gain.

Test Items Uncertainty Remark
Peak Transmit Power / Peak Power Spectral Density +1.6dB Confidence levels of 95%
Occupied Bandwidth / Frequency Stability +8.5x108 Confidence levels of 95%
Radiated Spurious Emissions (30MHz~1000MHz) +2.6dB Confidence levels of 95%
Radiated Spurious Emissions (1GHz~18GHz) +2.8dB Confidence levels of 95%
Radiated Spurious Emissions (18 GHz~40GHz) +3.1dB Confidence levels of 95%
Spurious Emissions at Antenna Terminals +0.5dB Confidence levels of 95%
Report Format Version: 01 Page No. - 2 of 156
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3. GENERAL INFORMATION

3.1. Product Details

Items Description

Product Type WLAN (2/3TX, 3RX)

Power Type DC power supply

Equipment Category Fixed Point-to-Point

Modulation OFDM (BPSK / QPSK / 16QAM / 64QAM)

Channel Bandwidth 5MHz / 10MHz / 20MHz

Occupied Bandwidth Mode 1 : 5MHz: 5.40MHz / 10MHz: 9.96MHz / 20MHz: 17.20MHz
Mode 2 : 5MHz: 5.34MHz / 10MHz: 9.84MHz / 20MHz: 17.20MHz

Peak Transmit Power Mode 1 : 5MHz: 25.02dBm / 10MHz: 28.37dBm / 20MHz: 29.88MHz
Mode 2 : 5MHz: 24.84dBm / 10MHz: 27.51dBm / 20MHz: 28.82MHz

Average Transmit Power Mode 1 : 5MHz: 16.99dBm / 10MHz: 20.52dBm / 20MHz: 24.24MHz
Mode 2 : 5MHz: 16.77dBm / 10MHz: 19.88dBm / 20MHz: 23.73MHz

Carrier Frequencies Range | 4940MHz~4990MHz

3.2. Table for Carrier Frequencies

Channel Bandwidth Carrier Frequency

4940 MHz
4945 MHz
4950 MHz

5 MHz / 10MHz / 20 MHz 4965 MHz

4980 MHz
4985 MHz
4990 MHz

Report Format Version: 01 Page No. - 3 of 156
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3.3. Table for Filed Antenna

Test Ant
Antenna|Cable| Gain
Antenna Attenuator
Ant.| Brand Model Name Chain Connector Gain loss gain
Type (dBi)
(dBi)
5GHz | 5GHz | 5GHz
1 MARS MA-WA55-30 Panel |1/2/3 20 N-Type, Female 30 2 8
2 MARS MA-WB55-20 Sector | 1/2/3 10 N-Type, Female 20 2 8
3 | SmartAnt USI05-220170 Dipole | 1/2/3 - RP SMA Plug 5 1 4
N-Type, Female /
4 MARS MA-WO55-10NH | Ommi | 1/2/3 - N-Type, Male 10 2 8
(optional)
CommSc
5 PX3F-52-N7A Dish 1/3 20 N Female 34 2 12
ope
6 MARS MA-WA56-DP25N| Panel 1/3 20 N-Type, Female 235 2 15
7 MARS MA-WD56-DP16 | Sector 1/3 10 N-Type, Female 16 2 4

Note: There are 7 antennas in the antenna table list.

Besides, only antenna 1 and 5 were selected to perform the test and written in this report due

to the highest gain.

Report Format Version: 01
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Table of TX/RX Function in each antenna:

Module
ltem Chain 1 Chain 2 Chain 3
X RX X RX X RX
1lla \Y \Y V V V V
Ant.1 | 5GHz
11n \Y \Y \Y \Y \Y \Y/
1lla \Y \Y X X \Y V
Ant.5 | 5GHz
11n \V \V X X \Y/ V

Note : The EUT can support both 2TX and 3TX functions.

Ant. 1~Ant. 4 for 3TX functions.

IEEE 802.11a/n mode (3TX, 3RX)

Chain 1, Chain 2 and Chain 3 can be used as transmitting/receiving antennas.
Chain 1, Chain 2 and Chain 3 could transmit/receive simultaneously.

Ant. 5~Ant. 7 for 2TX functions.

IEEE 802.11a/n mode (2TX, 2RX)

Chain 1 and Chain 3 can be used as transmitting/receiving antennas.

Chain 1 and Chain 3 could transmit/receive simultaneously.

Chain 3

Chain 2

IHDTIVANGLE

i

Chain 1

Module Required 2TX Port
5G Chain 1 and Chain 3
Module Required 3TX Port
5G Chain 1 and Chain 2 and Chain 3
Report Format Version: 01 Page No. - 5 of 156

FCC ID: HZB-MB83HP5 Issued Date : Oct. 09, 2012



SPORTON LAB.

Report No.: FL062219-03

3.4.

Table for Test Modes

Investigation has been done on all the possible configurations for searching the worst cases (All

modulation modes and different data rates would be evaluated). The following table is a list of the

test modes shown in this test report.

Test Iltems Channel Bandwidth Modulation Mode
Peak Transmit Power 5MHz / 10MHz / 20MHz OFDM
Peak Power Spectral Density 5MHz / 10MHz / 20MHz OFDM
Occupied Bandwidth 5MHz / 10MHz / 20MHz OFDM
Emission Mask 5MHz / 10MHz / 20MHz OFDM
Spurious Emissions at Antenna Terminals 5MHz / 10MHz / 20MHz OFDM
Radiated Spurious Emissions 5MHz / 10MHz / 20MHz OFDM
Frequency Stability 5MHz / 10MHz / 20MHz OFDM
The following test modes were performed for all tests:
Mode 1: Module + Ant. 1 (3TX)
Mode 2: Module + Ant. 5 (2TX)
All test results were recorded in the report.
3.5. Table for Testing Locations
Test Site No. Site Category Location FCC Reg. No. IC File No.
03CHO01-CB FAC Hsin Chu 262045 IC 4086D
THO1-CB OVEN Room Hsin Chu - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

Please refer section 6 for Test Site Address.

3.6. Table for Supporting Units

Support Unit Brand Model FCC ID
Notebook DELL D420 E2KWM3945ABG
Report Format Version: 01 Page No. : 6 of 156
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3.7. Test Configurations

Test Configuration: 30MHz~1GHz

Test Mode : Mode 1

supply
1
718
[ [
(  Ylslallsli=lizlz] [ A
2 181> ]| 5|
EUT SN
J— Notebook
2]
e
P4
w)
4
ANT al ANT ANT
Earphone mouse
NG J
Iltem Connection Shield | Length
1 Power cable No 2.6M
2 ANT cable Yes iM
3 ANT cable Yes 1M
4 ANT cable Yes 1M
5 USB cable No 1.8M
6 Earphone cable No 1.1M
7 Power cable Yes iM
8 Power cable No iM
Report Format Version: 01 Page No. -7 of 156
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Test Mode : Mode 2

AC MAIN
Power
supply
1
67
- I — D
EUT S|
— Notebook
[%2])
e
=z
lw)
N o L )
al
ANT
I
Earphone mouse
N J
Iltem Connection Shield | Length
1 Power cable No 2.6M
2 ANT cable Yes M
3 ANT cable Yes M
4 USB cable No 1.8M
5 Earphone cable No 1.1M
6 Power cable Yes 1M
7 Power cable No M
Report Format Version: 01 Page No. - 8 of 156
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Test Configuration: Above 1GHz

Test Mode : Mode 1

AC MAIN
Power supply
1 65
| |
( 8 —lﬂ
EUT 3—
Notebook —4
ANT ANT
-
Item Connection Shield | Length
1 Power cable No 2.6M
2 ANT cable Yes 1M
3 ANT cable Yes 1M
4 ANT cable Yes 1M
5 Power cable No 1M
6 Power cable No 1M

Report Format Version: 01
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Test Mode : Mode 2

—
AC MAIN
| Power supply
P
2
Notebook
ANT
\
Item Connection Shield Length
1 Power cable No 2.6M
2 ANT cable Yes 1M
3 ANT cable Yes 1M
4 Power cable No 1M
5 Power cable No 1M

Report Format Version: 01
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4. TEST RESULT

4.1. Peak Transmit Power and Average Transmit Power Measurement

4.1.1. Limit
Peak Transmit Power:
The transmitting power of stations operating in the 4940-4990 MHz band must not exceed the
maximum limits in this table.
Channel Bandwidth (MH2) Low Power Device High Power Device
Peak Transmitter Power (dBm) | Peak Transmitter Power (dBm)
1 7.0 20.0
5 14.0 27.0
10 17.0 30.0
15 18.8 31.8
20 20.0 33.0
Antenna Gain Requirement:
If the transmitting antennas of directional gain greater than 9dBi are used, both the peak transmit
power and the peak power spectral density should be reduced by the amount in decibels that
the directional gain of the antenna exceeds 9 dBi. However, high power point-to-point or
point-to-multipoint operation (both fixed and temporary-fixed rapid deployment) may employ
transmitting antennas with a directional gain up to 26 dBi without any corresponding reduction in
the transmitter power or the spectral density. Corresponding reduction in the peak transmit power
and peak power spectral density should be the amount in decibels that the directional gain of the
antenna exceeds 26 dBi.
Peak Transmit Power Definition:
The peak transmit power is measured as a conducted emission over any interval of continuous
transmission calibrated in terms of an RMS-equivalent voltage. The measurement results shall be
properly adjusted for any instrument limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain
a true peak measurement conforming to the definitions in this paragraph for the emission in
question.
4.1.2. Measuring Instruments and Setting
Please refer to section 5 of equipments list in this report. The following table is the setting of the
power meter.
Power Meter Parameter Setting
Bandwidth 50MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak
Report Format Version: 01 Page No. - 11 of 156
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SPORTON LAB.

4.1.3. Test Procedures
Use Power Meter+ Peak Sensor

4.1.4. Test Setup Layout

Fower meter EUT

4.1.5. Test Deviation
There is no deviation with the original standard.
4.1.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

Note: Average output power is only for Maximum Permissible Exposure use.

Report Format Version: 01 Page No. - 12 of 156
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4.1.7. Test Result of Peak Transmit Power

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

5MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted -
Frequency Max. Limit (dBm)
Chain 1 Chain 2 Chain 3 Peak Power (dBm)
4945 MHz 20.14 20.15 20.22 24.94 27
4965 MHz 20.42 20.26 20.05 25.02 27
4985 MHz 20.29 20.19 20.09 24.96 27

10MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted
Frequency Max. Limit (dBm)
Chain 1 Chain 2 Chain 3 Peak Power (dBm)
4945 MHz 23.47 22.98 23.01 27.93 30
4965 MHz 23.59 23.95 23.23 28.37 30
4985 MHz 23.29 23.86 23.29 28.26 30

20MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted -
Frequency Max. Limit (dBm)
Chain 1 Chain 2 Chain 3 Peak Power (dBm)
4950 MHz 24.77 24.73 23.15 29.05 33
4965 MHz 24.51 24.94 23.03 29.00 33
4980 MHz 25.32 25.38 24.59 29.88 33
Report Format Version: 01 Page No. - 13 of 156
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

5MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted -
Frequency Max. Limit (dBm)
Chain 1 Chain 3 Peak Power (dBm)
4945 MHz 21.05 22.32 24.74 27
4965 MHz 21.25 22.21 24.77 27
4985 MHz 21.32 22.28 24.84 27

10MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted -
Frequency Max. Limit (dBm)
Chain 1 Chain 3 Peak Power (dBm)
4945 MHz 24.16 24.53 27.36 30
4965 MHz 24.29 24.66 27.49 30
4985 MHz 24.32 24.68 27.51 30

20MHz Channel Bandwidth Mode

Conducted Peak Power (dBm) Total Conducted
Frequency Max. Limit (dBm)
Chain 1 Chain 3 Peak Power (dBm)
4950 MHz 25.68 25.85 28.78 33
4965 MHz 25.71 25.91 28.82 33
4980 MHz 25.29 25.61 28.46 33
Report Format Version: 01 Page No. - 14 of 156
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4.1.8. Test Result of Average Transmit Power

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

5MHz Channel Bandwidth Mode

Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 2 Chain 3 (dBm)
4945 MHz 12.16 12.08 12.23 16.93
4965 MHz 12.33 12.26 12.07 16.99
4985 MHz 12.12 12.05 12.18 16.89
10MHz Channel Bandwidth Mode
Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 2 Chain 3 (dBm)
4945 MHz 15.42 16.08 15.17 20.35
4965 MHz 15.47 16.29 15.42 20.52
4985 MHz 15.07 16.02 15.61 20.36

20MHz Channel Bandwidth Mode

Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 2 Chain 3 (dBm)
4950 MHz 18.52 18.92 18.34 23.37
4965 MHz 18.92 19.37 18.73 23.79
4980 MHz 19.27 19.89 19.21 24.24
Report Format Version: 01 Page No. - 15 of 156
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

5MHz Channel Bandwidth Mode

Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 3 (dBm)
4945 MHz 12.94 14.31 16.69
4965 MHz 13.10 14.28 16.74
4985 MHz 13.12 14.32 16.77
10MHz Channel Bandwidth Mode
Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 3 (dBm)
4945 MHz 16.37 17.18 19.80
4965 MHz 16.38 17.26 19.85
4985 MHz 16.51 17.21 19.88

20MHz Channel Bandwidth Mode

Conducted Average Power (dBm) Total Conducted Power
Frequency
Chain 1 Chain 3 (dBm)
4950 MHz 20.32 21.06 23.72
4965 MHz 20.25 21.15 23.73
4980 MHz 19.65 20.65 23.19
Report Format Version: 01 Page No. - 16 of 156
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4.2. Power Spectral Density Measurement

4.2.1. Limit

High power devices are also limited to a peak power spectral density of 21 dBm per 1 MHz. High
power devices using channel bandwidths other than those listed above permitted; however, they

are limited to a peak power spectral density of 21 dBm/MHz

4.2.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the Spectrum Analyzer.

Spectrum Parameters | Setting

Detector Peak
RBW / VBW 1MHz / 3MHz

4.2.3. Test Procedures

1. The EUT transmitter output was connected through an appropriate 50 ohm attenuator to a
spectrum analyzer. Resolution bandwidth was set to 1MHz and video bandwidth was set to a
value greater than the resolution bandwidth. The peak transmit power was measured as a
conducted emission over the interval of continuous transmission in terms of an Peak
equivalent voltage RF burst gated time with a sweep slow enough to fill the channel
bandwidth.

2. Instrument limited resolution bandwidth less than channel emission bandwidth; so as to obtain
a true peak measurement shall be calculated by total channel power within channel
bandwidth.

3. Peak search was used to find peak power spectral density within channel bandwidth and the

spectrum analyzer integrated measurement plot was taken.

4.2.4. Test Setup Layout

Spectrum Analyzer EUT

4.2.5. Test Deviation
There is no deviation with the original standard.
4.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

Report Format Version: 01 Page No. - 17 of 156
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4.2.7. Peak Power Spectral Density (PSD)

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1

5MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density o
Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz 16.10 16.42 15.76 20.87 21
4965 MHz 16.01 16.20 16.10 20.88 21
4985 MHz 16.26 16.39 15.79 20.93 21

10MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density
Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz 15.98 16.41 15.79 20.84 21
4965 MHz 15.84 16.23 15.46 20.63 21
4985 MHz 16.38 16.04 15.40 20.73 21

20MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density -
Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4950 MHz 15.33 15.59 15.24 20.16 21
4965 MHz 15.27 15.58 15.38 20.18 21
4980 MHz 15.37 16.19 15.85 20.59 21
Report Format Version: 01 Page No. - 18 of 156
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2

5MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density o

Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 3 (dBm/MHz)

4945 MHz 17.54 18.32 20.96 21

4965 MHz 17.20 18.03 20.65 21

4985 MHz 17.42 18.29 20.89 21

10MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density -

Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 3 (dBm/MHz)

4945 MHz 16.22 18.12 20.28 21

4965 MHz 16.63 17.96 20.36 21

4985 MHz 16.90 18.05 20.52 21

20MHz Channel Bandwidth Mode

Power Density (dBm/MHz) Total Power Density o
Frequency Max. Limit (dBm/MHz)
Chain 1 Chain 3 (dBm/MHz)
4950 MHz 16.20 17.71 20.03 21
4965 MHz 16.60 17.78 20.24 21
4980 MHz 16.32 18.04 20.27 21
Report Format Version: 01 Page No. - 19 of 156
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4.2.8. Test Plots of Peak Power Spectral Density
Peak Power Spectral Density (5 MHz BW Mode) - 4985MHz / Chain 1 / Mode 1

® *REW 1 MH=z
*WEW 3 MHz

FRefl 25 dBm “ALL a0 dB SWT Z0 ms
Offper 1.% dB
20 " .
10 4
VIEW|
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Peak Power Spectral Density (5 MHz BW Mode) - 4985MHz / Chain 3 / Mode 1
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Peak Power Spectral Density (10 MHz BW Mode) - 4945MHz / Chain 2 / Mode 1
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Peak Power Spectral Density (20 MHz BW Mode) - 4980MHz / Chain 1 / Mode 1
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Peak Power Spectral Density (20 MHz BW Mode) - 4980MHz / Chain 3 / Mode 1
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Peak Power Spectral Density (5 MHz BW Mode) - 4945MHz / Chain 2 / Mode 2
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Peak Power Spectral Density (10 MHz BW Mode) - 4985MHz / Chain 2 / Mode 2
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Peak Power Spectral Density (20 MHz BW Mode) - 4980MHz / Chain 2 / Mode 2
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4.3. Occupied Bandwidth and Emission Mask Measurement

4.3.1. Limit
Emission Mask M: For high power transmitters (greater than 20 dBm) operating in the 4940-4990
MHz frequency band, the power spectral density of the emissions must be attenuated below the
output power of the transmitter as follows:
(1) On any frequency removed from the assigned frequency between 0-45% of the authorized
bandwidth (BW): 0 dB
(2) On any frequency removed from the assigned frequency between 45-50% of the authorized
bandwidth: 568 log (% of (BW)/45) dB.
(3) On any frequency removed from the assigned frequency between 50-55% of the authorized
bandwidth: 26 + 145 log (% of (BW)/50) dB.
(4) On any frequency removed from the assigned frequency between 55-100% of the authorized
bandwidth: 32 + 31 log (% of (BW)/55) dB attenuation.
(5) On any frequency removed from the assigned frequency between 100-150% of the authorized
bandwidth: 40 + 57 log (% of (BW)/100) dB attenuation.
(6) On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 50 or 55+ 10 log (P) dB, whichever is the lesser attenuation. (P in watts)
The zero dB reference is measured relative to the highest average power of the fundamental
emission measured across the designated channel bandwidth using a resolution bandwidth of at
least 1% of the occupied bandwidth of the fundamental emission and a video bandwidth of 30
kHz. The power spectral density is the power measured within the resolution bandwidth of the
measurement device divided by the resolution bandwidth of the measurement device. Emission
levels are also based on the use of measurement instrumentation employing a resolution
bandwidth of at least one percent of the occupied bandwidth.
4.3.2. Measuring Instruments and Setting
Please refer to section 5 in this report. The following table is the setting of the spectrum.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth of the signal
RB at least 1% of the occupied bandwidth
VB BW=3 x RB, Mask=30kHz
Detector Peak
Trace Max Hold
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SPORTON LAB.

4.3.3. Test Procedures

1. The EUT transmitter was connected to a spectrum analyzer through an appropriate 50 ohm
attenuator. Used measurement function of spectrum to measure the 99% occupied
bandwidth.

2. The reference level for the mask was set using the highest average power of the fundamental
emission measured across the channel bandwidth using a RBW of at least 1% of the occupied

bandwidth of the fundamental emission and a VBW of 30 kHz.

4.3.4. Test Setup Layout

Spectrum Analyzer EUT
4.3.5. Test Deviation
There is no deviation with the original standard.
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4.3.6. Test Result of 99% Occupied Bandwidth (OBW)

FCC ID: HZB-MB83HP5

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1
5MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MHz)
4945 MHz 7.44 5.40
4965 MHz 7.86 5.28
4985 MHz 7.26 5.28
10MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MH?z)
4945 MHz 14.02 9.60
4965 MHz 14.18 9.96
4985 MHz 14.46 9.48
20MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MHz)
4950 MHz 22.80 17.20
4965 MHz 22.20 17.20
4980 MHz 22.80 17.20
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2
5MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MH?z)
4945 MHz 8.14 5.34
4965 MHz 8.16 5.34
4985 MHz 7.86 5.28
10MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MHz)
4945 MHz 14.16 9.84
4965 MHz 14.18 9.24
4985 MHz 14.34 9.24
20MHz Channel Bandwidth Mode
Frequency 26dB Bandwidth (MHz) 99% OBW (MH?z)
4950 MHz 23.90 17.20
4965 MHz 22.30 16.80
4980 MHz 21.90 16.80
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99% Occupied Bandwidth (6MHz BW Mode) - 4945MHz / Mode 1
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99% Occupied Bandwidth (6MHz BW Mode) - 4985MHz / Mode 1
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99% Occupied Bandwidth (10MHz BW Mode) - 4965MHz / Mode 1
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99% Occupied Bandwidth (20MHz BW Mode) - 4950MHz / Mode 1
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99% Occupied Bandwidth (20MHz BW Mode) - 4980MHz / Mode 1
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99% Occupied Bandwidth (6MHz BW Mode) - 4965MHz / Mode 2
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99% Occupied Bandwidth (10MHz BW Mode) - 4945MHz / Mode 2
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99% Occupied Bandwidth (10MHz BW Mode) - 4985MHz / Mode 2
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99% Occupied Bandwidth (20MHz BW Mode) - 4965MHz / Mode 2
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4.3.7. Emission Mask Measurements

Reference Level Measurements

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1
5MHz Channel Bandwidth Mode
Ref. Level (dBm)
Frequency
Chain 1 Chain 2 Chain 3
4945 MHz 20.14 20.15 20.22
4965 MHz 20.42 20.26 20.05
4985 MHz 20.29 20.19 20.09
10MHz Channel Bandwidth Mode
Ref. Level (dBm)
Frequency
Chain 1 Chain 2 Chain 3
4945 MHz 23.47 22.98 23.01
4965 MHz 23.59 23.95 23.95
4985 MHz 23.29 23.86 23.29
20MHz Channel Bandwidth Mode
Ref. Level (dBm)
Frequency
Chain 1 Chain 2 Chain 3
4950 MHz 24.77 24.73 23.15
4965 MHz 24.51 24.94 23.03
4980 MHz 25.32 25.38 24.59
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2
5MHz Channel Bandwidth Mode
Frequency Ref. Level (dBm)
Chain 1 Chain 3
4945 MHz 21.05 22.32
4965 MHz 21.25 22.21
4985 MHz 21.32 22.28
10MHz Channel Bandwidth Mode
Frequency Ref. Level (dBm)
Chain 1 Chain 3
4945 MHz 24.16 24.53
4965 MHz 24.29 24.66
4985 MHz 24.32 24.68
20MHz Channel Bandwidth Mode
Frequency Ref. Level (dBm)
Chain 1 Chain 3
4950 MHz 25.68 25.85
4965 MHz 25.71 2591
4980 MHz 25.29 25.61
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Emission Mask (5MHz BW Mode) - 4945MHz / Chain 1 / Mode 1
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Emission Mask (5MHz BW Mode) - 4945MHz / Chain 3 / Mode 1
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Emission Mask (5MHz BW Mode) - 4965MHz / Chain 2 / Mode 1
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Emission Mask (5MHz BW Mode) - 4985MHz / Chain 1 / Mode 1
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4.4. Peak Excursion Measurement
4.4.1. Limit

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function)
to the maximum conducted output power (measured as specified above) shall not exceed 13 dB

across any 1 MHz bandwidth or the emissions bandwidth whichever is less.
4.4.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the

spectrum analyzer.

Spectrum Parameter Setting

Attenuation Auto

Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal

RB 1MHz (Peak Trace) / 1IMHz (Average Trace)

VB 3MHz (Peak Trace) / 3MHz (Average Trace)

Detector Peak (Peak Trace) / RMS

Trace Peak : Trace :Max hold/Average: Trace Average Sweep Count 100
Sweep Time AUTO

4.4.3. Test Procedures

1. The test procedure is the same as section 4.6.3.

2. Trace A, Set RBW =1MHz, VBW = 3MHz, Span >26dB bandwidth, Max. hold.
3. Delta Mark trace A Maximum frequency and trace B same frequency.
4

Repeat the above procedure until measurements for all frequencies were complete.
4.4.4. Test Setup Layout
This test setup layout is the same as that shown in section 4.6.4.
4.4.5. Test Deviation
There is no deviation with the original standard.
4.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.4.7. Test Result of Peak Excursion

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1
5MHz Channel Bandwidth Mode
Peak Excursion Max. Limit
Frequency Result
(dB) (dB)
4945 MHz 11.37 13 Complies
4965 MHz 11.44 13 Complies
4985 MHz 11.25 13 Complies
10MHz Channel Bandwidth Mode
Frequency Peak Excursion Max. Limit S
(dB) (dB)
4945 MHz 10.33 13 Complies
4965 MHz 10.09 13 Complies
4985 MHz 9.83 13 Complies
20MHz Channel Bandwidth Mode
Peak Excursion Max. Limit
Frequency Result
(dB) (dB)
4950 MHz 8.70 13 Complies
4965 MHz 8.78 13 Complies
4980 MHz 8.80 13 Complies
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2
5MHz Channel Bandwidth Mode
Frequency Peak Excursion Max. Limit S
(dB) (dB)
4945 MHz 11.58 13 Complies
4965 MHz 11.71 13 Complies
4985 MHz 11.26 13 Complies
10MHz Channel Bandwidth Mode
Peak Excursion Max. Limit
Frequency Result
(dB) (dB)
4945 MHz 10.14 13 Complies
4965 MHz 10.41 13 Complies
4985 MHz 10.35 13 Complies
20MHz Channel Bandwidth Mode
Frequency Peak Excursion Max. Limit S
(dB) (dB)
4950 MHz 8.78 13 Complies
4965 MHz 8.88 13 Complies
4980 MHz 8.80 13 Complies
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4.5. Spurious Emissions at Antenna Terminals Measurement

4.5.1. Limit

On any frequency removed from the assigned frequency above 150% of the authorized

bandwidth: 50 or 55+ 10 log (P) dB, whichever is the lesser attenuation. (P=Average transmit power

in watt)

Test Mode : Mode 1

5MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted Conducted Total
Frequency Emission Emission Emission Conducted Max. Limit
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz -51.60 -52.18 -53.93 -47.69 -33.07
4965 MHz -54.30 -53.71 -52.76 -48.77 -33.01
4985 MHz -53.42 -49.89 -51.97 -46.74 -33.11
5MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted Conducted Total
Emission Emission Emission Conducted Max. Limit
Frequency
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz -53.87 -50.99 -50.27 -46.68 -33.07
4965 MHz -50.94 -50.06 -49.46 -45.34 -33.01
4985 MHz -51.65 -50.86 -50.40 -46.17 -33.11
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Test Mode : Mode 1

10MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted Conducted Total
Frequency Emission Emission Emission Conducted Max. Limit
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz -49.98 -49.92 -50.91 -45.48 -29.65
4965 MHz -50.31 -49.73 -49.44 -45.04 -29.48
4985 MHz -48.80 -48.25 -49.66 -44.09 -29.64
10MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted Conducted Total
Emission Emission Emission Conducted Max. Limit
Frequency
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4945 MHz -50.27 -48.86 -49.58 -44.76 -29.65
4965 MHz -51.51 -51.35 -50.65 -46.38 -29.48
4985 MHz -49.40 -51.31 -39.57 -38.88 -29.64
Test Mode : Mode 1
20MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted Conducted Total
Frequency Emission Emission Emission Conducted Max. Limit
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4950 MHz -46.56 -44.98 -47.87 -41.54 -26.63
4965 MHz -46.76 -45.83 -46.90 -41.70 -26.21
4980 MHz -46.39 -45.31 -46.27 -41.19 -25.76
20MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted Conducted Total
Frequency Emission Emission Emission Conducted Max. Limit
(dBm/MHz) (dBm/MHz) (dBm/MHz) Emission (dBm/MHz)
Chain 1 Chain 2 Chain 3 (dBm/MHz)
4950 MHz -49.61 -49.46 -50.40 -45.03 -26.63
4965 MHz -49.33 -50.14 -49.42 -44 .84 -26.21
4980 MHz -48.23 -47.94 -47.04 -42.94 -25.76
Report Format Version: 01 Page No. - 73 of 156
FCC ID: HZB-MB83HP5 lssued Date : Oct. 09, 2012




SPORTON LAB.

Report No.: FL062219-03

Test Mode : Mode 2

5MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted
- - Total Conducted -
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4945 MHz -54.79 -54.37 -51.56 -33.31
4965 MHz -55.96 -56.18 -53.06 -33.26
4985 MHz -55.65 -54.68 -52.13 -33.23
5MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted
Total Conducted
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4945 MHz -49.94 -36.87 -36.66 -33.31
4965 MHz -49.54 -37.34 -37.09 -33.26
4985 MHz -55.73 -36.37 -36.32 -33.23
Test Mode : Mode 2
10MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted
- - Total Conducted o
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4945 MHz -52.44 -49.99 -48.03 -30.20
4965 MHz -48.35 -51.23 -46.55 -30.15
4985 MHz -47.94 -49.81 -45.76 -30.12
10MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted
Total Conducted
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4945 MHz -50.00 -33.13 -33.04 -30.20
4965 MHz -50.11 -34.46 -34.34 -30.15
4985 MHz -49.92 -31.24 -31.18 -30.12
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Test Mode : Mode 2
20MHz Channel Bandwidth Mode / 30MHz ~ 1GHz
Conducted Conducted
- - Total Conducted -
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4950 MHz -44.78 -44.02 -41.37 -26.28
4965 MHz -46.86 -45.56 -43.15 -26.27
4980 MHz -45.10 -43.47 -41.20 -26.81
20MHz Channel Bandwidth Mode / 1GHz ~ 40GHz
Conducted Conducted
Total Conducted
Emission Emission - Max. Limit
Frequency Emission
(dBm/MHz) (dBm/MHz) (dBm/MHz)
(dBm/MHz)
Chain 1 Chain 3
4950 MHz -57.87 -34.85 -34.83 -26.28
4965 MHz -50.53 -35.64 -35.50 -26.27
4980 MHz -36.15 -50.35 -35.99 -26.81
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4.5.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting

Detector Peak

Frequency Range 30MHz - 40GHz

4.5.3. Test Procedures

1. The EUT transmitter was connected to a spectrum analyzer through an appropriate 50 ohm
attenuator. The spectrum analyzer resolution bandwidth was set to 1 MHz, and the video
bandwidth was set to 3 MHz.

2. Find spurious emissions under 50 or 55+ 10 log (P) dB limit, whichever is the lesser attenuation

and the spectrum analyzer integrated measurement plot was taken.

4.5.4. Test Setup Layout

Spectrum Analyzer EUT
4.5.5. Test Deviation
There is no deviation with the original standard.
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4.5.6. Test Result of Spurious Emissions at Antenna Terminals

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1

Conducted Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 1

Spectrum ||:nv:( I

Ref Level 11.50 dérm  Offset 1,50 dB & RBW 300 kHz
= Att 30dE SWT B84.1ms @ YBW 320kHz Mode Sweep
@ 1Pk Max
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Conducted Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 2

Spectrum ||:nv:( I
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Conducted Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 3
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Conducted Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz) / Chain 1
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Conducted Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz) / Chain 2
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Conducted Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz) / Chain 3
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 1
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 2
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 3
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz) / Chain 1
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz) / Chain 2
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz) / Chain 3

Spectrum

(=)

4,50 dB @ RBW 300 kHz
34.6 ms @ YBW 30 kHz

Offset
SWT

Ref Level 14.50 dBm
= Att 20 dB

Mode Auto FFT

@ 1Pk Max

10 dem—42

M2[1]

M1[1]

0 dBém

-39.57 dBm
9.9270 GHz

6.86 dBm
4.9850 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

U«\W’\'J\Mmm

60 dBm gt e

-0 dBm

-80 dBm

Start 1.0 GHz 691 pts

Stop 40.0 GHz

Marker

Stimulus | Response |

Function |

Function Result |

Type | Ref | Trc |
M1 1
M2 1
M3 1

5.86 dBm
-39.57 dBm
-50.76 dBm

4.985 GHz
9.927 GHz
39.337 GHz

[ j

Date: 22.JUL.2012 18:40:41

Conducted Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz) / Chain 1
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Conducted Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz) / Chain 2
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Conducted Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz) / Chain 3
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Conducted Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz) / Chain 1
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Conducted Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz) / Chain 2
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Conducted Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz) / Chain 3

Note: The amplitude of spurious emissions which are attenuated more than 20 dB below the

permissible value need not be reported.
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Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2

Conducted Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 1
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Conducted Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 3
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Conducted Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz) / Chain 1

Spectrum

(=)

Offset
SWT

Ref Level 14.50 dBm
= Att 20 dB

4,50 dB @ RBW 300 kHz
34.6 ms @ YBW 30 kHz

Mode Auto FFT

@ 1Pk Max

M2[1]

10 dem
" ML

M1[1]

0 dBém

-53.41 dBm
9.9270 GHz

8.34 dBm
4.9650 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

=

-50 dBm

ol Lo b

-60 dBm \NWNWMW

-0 dBm

-80 dBm

Start 1.0 GHz

691 pts

Stop 40.0 GHz

Marker
stimulus

Response \

Function |

Function Result |

Type | Ref | Trc |
M1 1
M2 1
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4.965 GHz
9.927 GHz
39.393 GHz
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-53.41 dBm
-49.54 dBm

[ j

Date: 22.JUL.2012 19:04:48

Report Format Version: 01
FCC ID: HZB-MB83HP5

Page No.
Issued Date

: 88 of 156
: Oct. 09, 2012



SPORTON LAB.

Report No.: FL062219-03

Conducted Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz) / Chain 3

Spectrum &

(=)

4,50 dB @ RBW 300 kHz
34.6 ms @ YBW 30 kHz

Offset
SWT

Ref Level 14.50 dBm
= Att 20 dB

Mode Auto FFT

@ 1Pk Max

e

10 dBm

M2[1] -37.34 dBm

0 dBém

9.9270 GHz

M1[1] 7.52 dBm

4.9650 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

g s

JLAPA, uuﬂ\ﬂamw W

-60 dBm T A (e

-0 dBm

-80 dBm

Start 1.0 GHz 691 pts

Stop 40.0 GHz

Marker

Stimulus | Response |

Function | Function Result |

Type | Ref | Trc |
M1 1
M2 1
M3 1

7.52 dBm
-37.34 dBém
-50.38 dBm

4.965 GHz
9.927 GHz
39.337 GHz

[ j

Date: 22.JUL.2012 19:05:25

Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 1

Spectrum

(=)

Offset 1.50 dB @ RBW 300 kHz
SWT 84.1ms @ YBW 30 kHz

Ref Level 11.50 dBm
= Att 30 dB

Mode Sweep

@ 1Pk Max

-47.94 dBm
778.90 MHz|

M1[1]

0 dBém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm
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Stop 1.0 GHz
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz) / Chain 3

Spectrum

(=)

Ref Level 11.50 dérm  Offset 1,50 dB & RBW 300 kHz
= Att 30de SWT 84.1ms @ ¥YBW 30kHz

Mode Sweep

@ 1Pk Max

M1[1]

-49.81 dBm
780.30 MHz|

0 dBém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

MMMWWMM

-70 dBm

-80 dBm

Start 30.0 MHz

691 pts

Stop 1.0 GHz

j

Date: 18.JUL.2012 02:02:26

Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz) / Chain 1

Spectrum

(=)

Ref Level 14.50 dBm  Offset 4,50 dB & RBW 300 kHz
= Att Z20de SWT 346ms @ ¥YBW 30kHz

Mode Auto FFT

@ 1Pk Max

M2[1]

10 dBm T

M1[1]

0 dBém

-54.92 dBm
9.9270 GHz

9.49 dBm
4.9850 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm T

WM M g

&0 dBm N T e

-0 dBm

-80 dBm

Start 1.0 GHz

691 pts

Stop 40.0 GHz

Marker
Type | Ref | Trc | Stimulus |

Response \

Function

Function Result |

M1 1 4.985 GHz
rMz 1 9.927 GHz
M3 1 39.337 GHz

9.49 dBm
-54.92 dBm
-49,92 dBm

[ j
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Conducted Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz) / Chain 3

Spectrum

(=)

4,50 dB @ RBW 300 kHz
34.6 ms @ YBW 30 kHz

Ref Level 14.50 dBm
= Att 20 dB

Offset
SWT

Mode Auto FFT

@ 1Pk Max

M2[1]

10 dBm T

M1[1]

0 dBém

-31.24 dBm
9.9270 GHz

9.49 dBm
4.9850 GHz

-10 dBm

-20 dBm
12

-30 dBm

-40 dBm

S

-50 dBm

&0 dBm Y ek e e

-0 dBm

-80 dBm

Start 1.0 GHz 691 pts

Stop 40.0 GHz

Marker

Stimulus | Response |

Function

Function Result |

Type | Ref | Trc |
M1 1
M2 1
M3 1

9.49 dBm
-31.24 dBm
-49.63 dBém

4.985 GHz
9.927 GHz
39.337 GHz

[ j

Date: 22.JUL.2012 19:00:31

Conducted Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz) / Chain 1

Spectrum

(=)

Offset 1.50 dB @ RBW 300 kHz
SWT 84.1ms @ YBW 30 kHz

Ref Level 11.50 dBm
= Att 30 dB

Mode Sweep

@ 1Pk Max

M1[1]

-44.78 dBm
745.20 MHz|
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-20 dBm
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Conducted Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz) / Chain 3

Spectrum

@ Att

Ref Level 11.50 dBm
30 dB

(=)

SWT

Offset 1.50 dB @ RBW 300 kHz
84.1 ms & YBW

30 kHz  Mode Sweep

@ 1Pk Max

M1[1]

-42.90 dBm
745.20 MHz

0 dBém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

Mo ’ L iy b e,

BB ot rabat Pt PR A A [ Pt o

-70 dBm

-80 dBm

Start 30.0 MHz

691 pts

Stop 1.0 GHz

j

Date: 18.JUL.2012 02:14:41

Conducted Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz) / Chain 1

Spectrum

@ Att

Ref Level 14.50 dBm

(=)

Offset

20dp SWT

4,50 dB @ RBW 300 kHz

34.6 ms @ YBW 30 kHz

Mode Auto FFT

@ 1Pk Max

M1[1]

10 dBm

L

M2[1]

0 dBém

9.55 dBm
4.9800 GHz
-36.15 dBm
9.9270 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

WW\WWMWMW

-60 dBm

A T T T

-0 dBm

-80 dBm

CF 20.5 GHz

691 pts

Span 39.0 GHz

Marker

Stimulus |

Response | Function |

Function Result |

M1
rMz
M3

Type | Ref | Trc |
1

4.98 GHz

1 9.927 GHz
1 39.337 GHz

9.55 dBm
-36.15 dBm
-50.18 dBm

[
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Conducted Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz) / Chain 3

Spectrum &

(=)

Ref Level 14.50 dBm
= Att 20 dB

Offset
SWT

4,50 dB @ RBW 300 kHz
34.6 ms @ YBW 30 kHz

Mode Auto FFT

@ 1Pk Max

M1[1]

10 dBm ML

M2[1]

0 dBém

4.9800 GHz
-54.17 dBm
9.9270 GHz

8.39 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

rig

T by gttt

e A,

-60 dBm—p4
sl ]

-0 dBm

-80 dBm

CF 20.5 GHz

691 pts

Span 39.0 GHz

Marker

Stimulus |

Response | Function | Function Result

Type | Ref | Trc |
M1 1
M2 1
M3 1

4.98 GHz
9.927 GHz
39.337 GHz

8.39 dBm
-54.17 dBm
-50.35 dBm

[ j

J (T

Date: 22.JUL.2012 18:50:04

Note: The amplitude of spurious emissions which are attenuated more than 20 dB below the

permissible value need not be reported.
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4.6. Radiated Spurious Emissions Measurement

4.6.1.

Limit

On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 50 or 55+ 10 log (P) dB, whichever is the lesser attenuation. (P=Average transmit power
in watt)

Note 1: This may be converted to a field strength level at 3 meters using E (dBuV/m) = P(dBm) +
95.2 dB.

Note 2: Above 10GHz shall be extrapolated to the specified distance using an extrapolation factor
of 20 dB/decade at 3m.

Test Mode: Mode 1 (5MHz Channel Bandwidth Mode)

Average Power (dBm) ; -
Frequency Radiated Limit (dBm)
Chain 1 Chain 2 Chain 3 Total
4945 MHz 12.16 12.08 12.23 16.93 -33.07
4965 MHz 12.33 12.26 12.07 16.99 -33.01
4985 MHz 12.12 12.05 12.18 16.89 -33.11
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm

Test Mode: Mode 1 (10MHz Channel Bandwidth Mode)

Average Power (dBm) . o
Frequency Radiated Limit (dBm)
Chain 1 Chain 2 Chain 3 Total
4945 MHz 15.42 16.08 15.17 20.35 -29.65
4965 MHz 15.47 16.29 15.42 20.52 -29.48
4985 MHz 15.07 16.02 15.61 20.36 -29.64
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm

Test Mode: Mode 1 (20MHz Channel Bandwidth Mode)

Average Power (dBm) ; -
Frequency Radiated Limit (dBm)
Chain 1 Chain 2 Chain 3 Total
4950 MHz 18.52 18.92 18.34 23.37 -26.63
4965 MHz 18.92 19.37 18.73 23.79 -26.21
4980 MHz 19.27 19.89 19.21 24.24 -25.76
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm
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Test Mode: Mode 2 (5MHz Channel Bandwidth Mode)

Average Power (dBm) ; -
Frequency Radiated Limit (dBm)
Chain 1 Chain 3 Total
4945 MHz 12.94 14.31 16.69 -33.31
4965 MHz 13.10 14.28 16.74 -33.26
4985 MHz 13.12 14.32 16.77 -33.23
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm

Test Mode: Mode 2 (10MHz Channel Bandwidth Mode)

Average Power (dBm) . o
Frequency Radiated Limit (dBm)
Chain 1 Chain 3 Total
4945 MHz 16.37 17.18 19.80 -30.20
4965 MHz 16.38 17.26 19.85 -30.15
4985 MHz 16.51 17.21 19.88 -30.12
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm

Test Mode: Mode 2 (20MHz Channel Bandwidth Mode)

Average Power (dBm) ; -
Frequency Radiated Limit (dBm)
Chain 1 Chain 3 Total
4950 MHz 20.32 21.06 23.72 -26.28
4965 MHz 20.25 21.15 23.73 -26.27
4980 MHz 19.65 20.65 23.19 -26.81
Attenuation (dB) = 50 or 55+ 10 log (P), Whichever is the lesser; Limit (dBm) = -25dBm
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4.6.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the Spectrum Analyzer.

Spectrum Parameter Setting
Detector Peak
Frequency Range 30MHz - 40GHz
RBW / VBW 1 MHz / 3MHz

4.6.3. Test Procedures

1. The EUT was placed on the top of the turntable in anechoic chamber.

2. A spectrum analyzer was used RBW of 1 MHz and VBW of 3 MHz for the final measurements
utilizing an RMS detector at the frequencies with spurious emissions amplitudes.

3. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the
turntable was rotated (from 0 degree to 360 degrees) to find spurious emissions reading.

4. Spurious emissions field strength level equal to spurious emissions reading on spectrum
analyzer+ Corrected Reading (Antenna Factor + Cable Loss - Preamp Factor).

5. Final radiated spurious emissions may be converted from spurious emissions field strength level

-95.2dB

4.6.4. Test Setup Layout

EUT

Metal Full Soldered Ground Plane

4.6.5. Test Deviation

RX Antenna
— T
Ant. feed
point

Spectrum Analyzer
FReceiver

There is no deviation with the original standard.
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4.6.6. Results of Radiated Spurious Emissions

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (6MHz BW Mode) - 4945MHz (30MHz ~ 1GHz)

Horizontal
20|_we| dBm Date: 2012-07-22 Time: 11:10:21
-30 90Y-LOW CH5M
-40
-50
1 2 3 4
-60
5
f
-70
-80
-90
'10030 100, 200, 300. 400, 500. 600, 700. 800, 9040, 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv'/m dé  dBuv dB  dB/m dB <m deg
1 99.84 -54.58 -33.06 -21.52 -39.17 1.20 10.99 27.60 Peak laa @ HORIZONTAL
2 132.82 -54.05 -33.06 -20.99 -40.23 1.33 12.28 27.43 Peak laa @ HORIZONTAL
3 199.75 -54.03 -33.06 -20.97 -37.68 1.7@ 9.95 27.10 Peak laa @ HORIZONTAL
4 299.66 -53.44 -33.06 -20.38 -42.00 2.18 13.36 26.90 Peak laa @ HORIZONTAL
5 454.86 -64.39 -33.06 -31.33 -56.85 2.61 16.92 27.87 Peak laa @ HORIZONTAL
& 566.41 -66.61 -33.06 -33.55 -59.72 2.83 18.38 28.10 Peak 108 @ HORIZOHTAL
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Vertical
zoLeveI dBm Date: 2012-07-22 Time: 11:09:10
-30 9N-LOW CH5M
-40 3
1
-50
-60
3
70 4 5 i
-80
-90
10050 100, 200, 300, 400, 500, 600, 700, 800, 900. 1000
Frequency {MHz)
Limit Over PRead Cable&ntenna Preamp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dB cm deg
1 F77.53 -46.71 -33.86 -13.65 -27.85 1.0 7.83 27.69 Peak 409 368 YERTICAL
2 95.87 -43.05 -33.06 -9.99 -27.41 1.18 10.79 27.61 Peak 409 368 YERTICAL
3 165.80 -67.30 -33.06 -34.24 -54.a3 1.53 12.47 27.27 Peak 409 368 YERTICAL
4 299,66 -71.13 -33.06 -35.12 -59.74 2.18 13.36 26.90 Peak 409 360 YVERTICAL
5 387.93 -72.83 -33.06 -39.82 -63.39 2,28 15.75 27.52 Peak 408 360 VERTICAL
o 454,86 -72.91 -33.06 -35.95 -63.67 2.61 165,92 27.87 Peak 408 360 VERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (5MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
2':'l_e\.l-‘,:,l dBm Date: 2012-07-22 Time: 11:10:51
-30 0 V-WID CH5M
-40
-50
: 3 1
1
-60
]
i i] B
-80
-90
10035~ 100, 200, 300. 200. 500, 600. 700, 800. 900. 1000
Frequency {MHz)
Limit Over Read Cablefntenna Preamp A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBul//m dgB  dBuy dB  dB/m dB €m deg
1 59.10 -57.30 -33.00 -24.30 -37.29 ©.80 6.95 27.76 Peak 100 8 HORIZOMTAL
2 99,84 -54.55 -33.80 -21.58 -39.17 1.20 19.99 27.60 Peak 109 @ HORIZONTAL
3 199,75 -54.83 -33.00 -21.83 -37.68 1.7@ 9.05 27.10 Peak 109 @ HORIZONTAL
4 299,66 -53.44 -33.00 -20.44 -42.80 2,10 13.36 26.99 Peak 109 @ HORIZONTAL
5 454,36 -64.39 -33.08 -31.39 -56.05 2.61 16,92 27.87 Peak 108 @ HORIZONTAL
[ 770.11 -71.58 -33.00 -35.53 -66.35 3.42 19,57 27.72 Peak 108 @ HORIZONTAL
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Vertical
20|_eve| dBm Date: 2012-07-22 Time: 11:12:45
-30 90Y-MID CHSM
-40
&ol1 2
3
4
-60
a
-70 B
-80
-90
19035 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv/m de  dBuv dB  dB/m dB m deg
1 55.22 -51.27 -33.08 -15.27 -31.9% a.80 7.65 27.78 Peak 409 366 WERTICAL
2 77.53 -50.59 -33.08 -17.59 -30.93 1.00 7.@03 27.69 Peak 409 366 WERTICAL
E] 93,57 -55.02 -33.080 -22.02 -39.38 1.1 18.79 27.61 Peak 409 366 WERTICAL
4 165,80 -55.94 -33.00 -25.94 -45.67 1.53 12.47 27.27 Peak 409 366 WERTICAL
5 469,41 -67.70 -33.00 -34.70 -59.54 2,84 17.15 27.95 Peak 409 366 WERTICAL
[ 799,21 -73.46 -33.00 -40.46 -65.91 3.38 19.76 27.61 Peak 409 366 WERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz)

Horizontal
2OLwel dBm | Date: 2012-07-22 Time: 11:16:39
-30 90Y-HIGH CH5M
-40 1
-50 7
-60
3 4 5
-70 G
-80
-90
'10030 100. 200. 300. 400. 500. 600, 700, 800, 9040, 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB cm deg
1 99.84 -41.60 -33.10 -5.580 -26.19 1.20 10.99 27.60 Peak laa @ HORIZONTAL
2 165.80 -52.86 -33.10 -19.76 -39.59 1.53 12.47 27.27 Peak 108 @ HORIZOHNTAL
3 328.76 -67.59 -33.10 -34.49 -56.80 2.16 14.15 27.10 Peak 108 @ HORIZOHNTAL
4 431.58 -67.38 -33.10 -34.28 -58.67 2.49 16.56 27.76 Peak 109 @ HORIZOHTAL
5 469,41 -67.69 -33.10 -34.59 -59.53 2.6 17.15 27.95 Peak 109 @ HORIZOHTAL
[ 694,45 -73.52 -33.10 -40.42 -657.90 3.32 19.07 25.01 Peak 1aa @ HORIZONTAL
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Vertical
20|_we| dBm Date: 2012-07-22 Time: 11:15:03
-30 90V-HIGH CH5M
-40
2
1
-50
-60
3
R a
70 4 B
-80
-90
10035 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv'/m dé  dBuv dB  dB/m dB <m deg
1 59,19 -45.31 -33.1@ -15.21 -28.30 @, 89 6.95 27.76 Peak 408 368 YERTICAL
2 95.87 -44.86 -33.10 -11.76 -219,22 1.18 18.79 27.61 Peak 408 368 YERTICAL
3 132.82 -54.29 -33.10 -31.19 -50.47 1.33 12.28 27.43 Peak 408 360 YERTICAL
4 293.69 -71.78 -33.10 -38.68 -60.33 2.18@ 13.35 26.90 Peak 400 360 YERTICAL
5 387.93 -F1.32 -33.10 -38.22 -61.53 2.28 15.75 27.52 Peak 400 360 YERTICAL
[ 462.62 -73.39 -33.10 -40.29 -85.14 2.62 17.84 27.91 Peak 400 360 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (10MHz BW Mode) - 4945MHz (30MHz ~ 1GHz)

Horizontal
20|_eve| dBm Date: 2012-07-22 Time: 11:27:19
90%-LOW CH10M
-30
-40
1
-50 ¥
-60 2 4
5
]
-7o
-80
-90
'10030 100. 200, 300. 400, 500, 600, 700. 200, 200, 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv/m de  dBuv dB  dB/m dB m deg
1 98.87 -48.98 -19.64 -19.34 -33.34 1.18 19.79 27.61 Peak 108 @ HORIZOHTAL
2 165.80 -52.39 -29.64 -22.75 -39.12 1.53 12.47 27.27 Peak 108 @ HORIZOHTAL
3 298.69 -60.15 -29.64 -30.51 -48.70 2.10 13.35 26.90 Peak 108 @ HORIZOHTAL
4 387.93 -61.91 -29.64 -32.27 -52.42 2.28 15.75 27.52 Peak 108 @ HORIZONTAL
5 453.89 -65.95 -29.64 -36.34 -57.63 2.61 16.91 27.87 Peak 108 @ HORIZOHTAL
& §98.15 -65.28 -29.64 -38.64 -64.99 3.59 20.52 27.40 Peak 108 @ HORIZOHTAL
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Vertical
2'}Le\.l'el [dBm Date: 2012-07-22 Time: 11:24:38
90Y-LOW CH10M

-30

-40

1
-50
-60
2
3
-70 4 5
4
-80
-90
'1"""30 100, 200. 300, 400. 500, 600, 700, 200, 900, 1000
Frequency {MHz)
Limit Over Read Cableintenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dB  dBuv dé  dB/m dB cm deg

1 99,84 -43.95 -29.64 -14.31 -25.54 1.2 19.99 27.60 Peak 400 360 VERTICAL

2 132.82 -63.88 -29.64 -34.24 -50.06 1.33 12.28 27.43 Peak 400 360 VERTICAL

3 165,80 -66.05 -29.64 -36.41 -52.78 1.53 12.47 27.27 Peak 40 360 VERTICAL

4 298.69 -79.38 -29.64 -40.74 -5§.93 2.1 13.35 26,90 Peak 40 360 VERTICAL

5 454.86 -72.34 -19.64 -42.70 -64.00 2.61 16.92 27.87 Peak 498 360 VERTICAL

& 798.24 -76.47 -219.64 -46.33 -71.93 3.31 19.76 27.61 Peak 498 360 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (10MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
20|_eve| dBm Date: 2012-07-22 Time: 11:29:28
S0V-MID CH10M
-30
-40
-50 1
2
-60
3
-70 4
5 i
-80
-90
'10030 100. 200. 300. 400. 500. 600, 700. 800. 200, 1000
Frequency (MHz)
Limit Over PRead Cable&ntenna Preamp A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBuv/m de  dBuv dB  dB/m dB m deg
1 98.87 -52.30 -19.47 -22.83 -36.66 1.18 19.79 27.61 Peak 108 @ HORIZOHTAL
2 132.82 -57.17 -29.47 -27.70 -43.35 1.33 12.28 27.43 Peak 108 @ HORIZOHTAL
3 328.76 -67.54 -29.47 -38.07 -56.75 2.16 14.15 27.10 Peak 108 @ HORIZOHTAL
4 482.48 -72.32 -19.47 -42.85 -63.14 2.32 16.11 27.61 Peak 108 @ HORIZOHTAL
5 713.85 -79.73 -19.47 -50.216 -74.32 3.35 19.18 27.9 Peak 108 @ HORIZOHTAL
& §99.12 -78.39 -19.47 -49.42 -75.61 3.60 20.52 27.40 Peak 108 @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
QOLMI dBm Date: 2012-07-22 Time: 11:30:39
9OY-MID CH10M

-30

-40

2
1
-50
3
-60
4
]

-70 ]

-80

-90

10050 100, 200, 300, 200, 500, 600, 700, 800, 900. 1000
Frequency {MHz)
Limit ©Over PRead Cablefntenna Preamp A/Pas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBul//m dgB  dBuy dB  dB/m dB €m deg

1 77.53 -45.33 -29.47 -15.91 -25.72 1.08 7.03 27.69 Peak 408 360 YERTICAL

2 99,84 -43.84 -29.47 -14.17 -28.23 1.20 19.99 27.60 Peak 408 360 YERTICAL

3 165,80 -56.07 -29.47 -26.60 -42.30 1.53 12.47 27.27 Peak 408 360 YERTICAL
4 293.69 -66.39 -29.47 -36.92 -54.9% 2.19 13.35 26.90 Peak 408 360 YERTICAL

5 454.36 -68.31 -29.47 -33.84 -59.97 2.61 16.92 27.87 Peak 408 360 YERTICAL

[ 99,12 -73.21 -29.47 -43.74 -69.93 3.60 20.52 27.40 Peak 408 360 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz)

Horizontal
ZOLMI dBm Date: 2012-07-22 Time: 11:40:00
90Y-HIGH CH10M
-30
-40
50 1 2
-60
3 4
-To il
[
-80
-90
'10030 100. 200, 300, 400. 500. 600, 700, 300, 200, 1000
Frequency (MHz)
Limit ©Over Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBul/m dB dBuv dB  dB/m dB m deg
1 98.87 -50.74 -29.63 -21.11 -35.1@ 1.18 10.79 27.61 Peak 189 @ HORIZOHTAL
2 165,80 -51.98 -19.63 -22.27 -3§.63 1.53 12.47 27.27 Peak 188 @ HORIZOHTAL
3 328.76 -66.52 -19.63 -36.89 -55.73 2.16 14.15 27.10 Peak 188 @ HORIZOHTAL
4 462.62 -66.08 -29.63 -36.45 -57.83 2.62 17.04 27.91 Peak 1aa @ HORIZOHNTAL
5 697.36 -72.62 -29.63 -42.99 -67.01 3.31 19.05 25.00 Peak 1a9 @ HORIZOHTAL
5 §99.12 -74.32 -19.63 -44.69 -7l.e4 3.60 20.52 27.40 Peak 189 @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
20|_eve| dBm Date: 2012-07-22 Time: 11:36:05
90Y-HIGH CH10M
-30
-40
-50 i
2
-60
3
-To 4 ] G
-80
-90
10030 100, 200, 300. 200. 500, 600. 700, 800. 900. 1000
Frequency {MHz)
Limit ©Over PRead Cablefntenna Preamp A/Pas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dB cm deg
1 77.53 -53.47 -29.63 -13.84 -33.51 1.08 7.03 27.69 Peak 408 360 VERTICAL
2 99,84 -56.76 -29.63 -27.13 -41.35 1.20 19,99 27.60 Peak 408 360 VERTICAL
3 165,80 -66.33 -29.63 -36.75 -53.11 1.53 12.47 27.27 Peak 408 360 YERTICAL
4 299,66 -73.69 -29.63 -4.06 -62.25 2,10 13.36 26.90 Peak 408 360 YERTICAL
5 394,72 -T2.60 -29.63 -42.97 -63.126 2.29 15.93 27.56 Peak 409 368 YERTICAL
[ 461.65 -73.12 -29.63 -43.49 -64.57 2.62 17.83 27.99 Peak 409 368 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz)

Horizontal
2']Les'\-'\el dBm Date: 20112-07-22 Time: 12:52:53
S0Y-LOW CH20M
-30
40
1
-50 2
3
-60 4
]
G
-To
-80
-90
19030 100, 200, 300. 400. 500. 600. 700. 800. 900, 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB m deg
1 95.87 -43.24 -26.62 -21.62 -32.60 1.18 10.79 27.61 Peak 1aa @ HORIZONTAL
2 165.80 -52.36 -26.62 -25.74 -39.09 1.53 12.47 27.27 Peak 100 O HORIZONTAL
3 298.69 -60.27 -26.62 -33.65 -48.52 2.10 13.35 26.90 Peak 1o @ HORIZONTAL
4 387.93 -63.38 -26.62 -36.76 -53.859 2.28 15.75 27.52 Peak 1o @ HORIZONTAL
5 499,45 -05.78 -26.62 -39.16 -58.00 2.79 17.61 128.09 Peak laa @ HORIZOHTAL
o §99.12 -63.76 -26.62 -421.14 -65.48 3.60 20,52 27.40 Peak laa @ HORIZONTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
2‘:'L;,:;\.l-el dBm Date: 2012-07-22 Time: 11:44:56
S0Y-LOW CH20M
-30
40
1
50 £
3
-60
1 5
-To
G
-80
-90
10035 100, 200, 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {MHz)
Limit Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBul//m dgB  dBuy dB  dB/m dB €m deg
1 76.56 -47.34 -16.62 -20.72 -17.59 a. 97 6.98 27.70 Peak 409 368 YERTICAL
2 99.54 -50.25 -26.62 -23.66 -34.57 1.20 19.99 27.60 Peak 409 368 YERTICAL
3 165.80 -55.06 -26.62 -25.44 -41.79 1.53 12.47 27.27 Peak 409 368 YERTICAL
4 299,66 -65.95 -26.62 -39.33 -54.51 2,10 13.36 26.99 Peak 408 360 VERTICAL
5 462,62 -67.24 -26.62 -49.62 -58.99 2.62 17.84 27.91 Peak 408 360 VERTICAL
o 499,12 -74.15 -26.62 -47.53 -7@.87 3.60 20.52 27.40 Peak 408 360 VERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (20MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
ZOLMI dBm Date: 2012-07-22 Time: 12:55:45
S0-MID CH20M
-30
40
1
-50 >
60 B 4
b
i
-7
-90
10030 100, 200. 300. 200. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB <m deg
1 99,54 -45.83 -26.20 -22.63 -33.42 1.20 19,99 27.60 Peak 109 @ HORIZOHTAL
2 165.80 -52.47 -26.20 -26.27 -39.20 1.53 12.47 27.27 Peak 1608 @ HORIZOHTAL
3 302.57 -63.54 -26.20 -37.34 -52.17 2.11 13.44 26,92 Peak 1608 @ HORIZOHTAL
4 431.58 -64.91 -26.20 -37.51 -55.30 2.49 16.56 27.76 Peak 1o @ HORIZOHNTAL
5 499.48 -66.73 -26.20 -49.53 -55.95 2.7@ 17.61 25.09 Peak 1o @ HORIZOHNTAL
[ §99.12 -65.66 -216.20 -42.46 -65.38 3.60 20.52 27.40 Peak 109 @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
20|_eve| dBm Date: 2012-07-22 Time: 12:57:35
90-MID CH20M
-30
-40 1
-50
2
-60
3
70 4 5
f
-80
-90
'10030 100. 200, 300. 400, 500, 600, 700, 200, 9040, 1000
Frequency {MHz)
Limit Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBul//m de  dBuv dB  dB/m dB cm deg
1 99,84 -43.09 -216.20 -16.89 -27.68 1.20 10.99 27.60 Peak 489 368 VERTICAL
2 132.82 -57.02 -16.20 -30.82 -43.20 1.33 12.28 27.43 Peak 489 368 VERTICAL
3 232.73 -69.79 -156.20 -43.59 -56.47 1.83 11.48 27.03 Peak 489 368 VERTICAL
4 328.76 -71.22 -15.20 -45.02 -60.43 2.16 14.15 27.10 Peak 489 368 VERTICAL
5 420,91 -72.14 -16.20 -45.94 -63.15 2.43 16.39 27.71 Peak 489 368 VERTICAL
& 798.24 -77.74 -26.20 -51.54 -73.20 3.31 19.76 27.61 Peak 489 368 VERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1

Radiated Spurious Emissions (20MHz BW Mode) - 4980MHz (30MHz ~ 1GHz)

Horizontal
20|_gq9| AdBm...., Date: 2012-07-22 Time: 13:01:34
90Y-HIGH CH20M
-30
40 1
_50 2
-60
3
+ il
-70
[
-80
-90
'10030 100. 200. 300, 400, 500. 600, 700. 800, 9040, 1000
Frequency (MHz)
Limit ©Owver PRead Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB m deg
1 99.84 -41.2@ -25.75 -15.45 -25.79 1.20 10.99 27.60 Peak 383 @ HORIZONTAL
2 165.8@ -51.3@ -25.75 -25.55 -38.03 1.53 12.47 27.27 Peak 383 @ HORIZONTAL
3 328.76 -67.15 -25.75 -41.4@ -56.36 2.16 14.15 27.10 Peak 383 @ HORIZONTAL
4 453.89 -67.64 -25.75 -41.39 -59.29 2.61 16.91 27.87 Peak 383 @ HORIZONTAL
5 4958.51 -69.29 -25.75 -43.54 -61.50 2.790 17.68 128.09 Peak 383 @ HORIZONTAL
& 799,21 -74.29 -25.75 -45.54 -69.74 3.30 19.76 27.61 Peak 383 @ HORIZONTAL

Report Format Version: 01 Page No. - 113 of 156

FCC ID: HZB-MB83HP5

Issued Date : Oct. 09, 2012



Report No.: FL062219-03

SPORTON LAB.

Vertical
20 Level dBm Date: 2012-07-22 Time: 13:00:23
90%-HIGH CH20M

-30

-40

13
-50
-60
4
70 5
f
-80
-90
10030 100, 200, 300. 200, 500, 600. 700. 800, 900. 1000
Frequency {MHz)
Limit ©Over PRead Cablefntenna Preamp A/Pas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dB cm deg

1 59,10 -48.3@ -25.75 -22,55 -1§.29 @, 89 6.95 27.76 Peak 4aa 368 YERTICAL

2 F7.53 -47.80 -25.75 -21.85 -27.9 1,09 7.83 27.69 Peak 4aa 368 YERTICAL

3 77.53 -47.80 -25.75 -21.85 -27.9% 1.09 7.83 27.69 Peak 409 366 WERTICAL

4 165.80 -67.09 -25.75 -41.34 -53.52 1.53 12.47 27.27 Peak 409 366 WERTICAL

5 295.69 -70.97 -25.75 -45.22 -59.52 2.18@ 13.35 26.90 Peak 400 360 YERTICAL

[ T795.24 -77.51 -25.75 -51.76 -72.97 3.31 19.76 27.61 Peak 400 360 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report Format Version: 01 Page No. - 114 of 156
FCC ID: HZB-MB83HP5 lssued Date : Oct. 09, 2012



Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (5MHz BW Mode) - 4945MHz (30MHz ~ 1GHz)

Horizontal
ZOLMI dBm.__, Date: 2012-07-22 Time: 13:15:27
-30 90YILOW CH 5M
-40 1
-50 3
-60
5 4
-70
s 4
-80
-90
'10030 100. 200, 300. 400, 500, 600, 700. 200, 200, 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBul'/m dB  dBuy dB  dB/m dB m deg
1 98.87 -42.23 -33.30 -§.93 -26.59 1.18 10.79 27.61 Peak 108 @ HORIZOHTAL
2 165.80 -52.24 -33.30 -15.94 -38.97 1.53 12.47 27.27 Peak 108 @ HORIZOHTAL
3 232.73 -68.33 -33.30 -35.83 -54.61 1.83 11.48 27.03 Peak 108 @ HORIZOHTAL
4 431.58 -66.90 -33.30 -33.60 -5§.19 2.49 16.56 27.76 Peak 108 @ HORIZOHTAL
5 565.44 -72.94 -33.30 -39.84 -66.04 2.83 18.37 28.10 Peak 108 @ HORIZOHTAL
& 798.24 -74.62 -33.30 -41.32 -70.08 3.31 19.76 27.61 Peak 108 @ HORIZONTAL
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SPORTON LAB.

Report No.: FL062219-03

Vertical

20|_e\.l\e| dBm Date: 2012-07-22 Time: 13:14:12

-30 90%LOW CH 5M

-40

1
-50
-60
2
3
70 4 5
]

-80

-0

_16"'30 100. 200, 300. 400, 500. 600, 700. 800. 900, 1000

Frequency (MHz)
Limit Over Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB cm deg

1 99,84 -43.99 -33.30 -10.89 -28.58 1.20 10.99 27.60 Peak 4880 366 WERTICAL

2 132.82 -63.60 -33.30 -30.38 -49.78 1.33 12.28 27.43 Peak 4880 366 WERTICAL

3 165.80 -66.79 -33.30 -33.49 -53.52 1.53 12.47 27.27 Peak 400 369 VERTICAL

4 298.69 -70.52 -33.30 -37.22 -59.07 2.18 13.35 26.90 Peak 489 360 YERTICAL

5 387.93 -71.46 -33.30 -38.16 -61.97 2,28 15.75% 27.52 Peak 480 368 WERTICAL

& 798.24 -76.85 -33.30 -43.55 -72.31 3.31 19.76 27.61 Peak 4880 366 WERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (5MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
ZOLMI dBm Date: 2012-07-22 Time: 13:17:44
-30 90Y-MID CH 51
-40
1
-50 2
-60
3 3 5
i
-70
80 “WW
-90
'10030 100. 200, 300. 400, 500, 600, 700. 200, 200, 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBuv'/m dB  dBuy dB  dB/m dB m deg
1 99,84 -48.63 -33.25 -15.38 -33.22 1.20 10.99 27.60 Peak 108 @ HORIZOHTAL
2 165.80 -51.85 -33.25 -19.60 -38.58 1.53 12.47 27.27 Peak 108 @ HORIZOHTAL
3 3@2.57 -63.29 -33.25 -30.84 -51.92 2,11 13.44 26.92 Peak 108 @ HORIZOHTAL
4 432.55 -64.51 -33.25 -31.26 -55.32 2.50 16.57 27.76 Peak 108 @ HORIZOHTAL
5 498.51 -64.57 -33.25 -31.32 -G56.78 2.70 17.60 285.09 Peak 108 @ HORIZOHTAL
& §99.12 -67.82 -33.25 -34.57 -&64.54 3.60 20.52 27.40 Peak 108 @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
ZOLMI dBm...., Date: 2012-07-22 Time: 13:18:58
-30 90Y-MID CH 51
-40
] 2
-50
3
-60
4 5
-T0 A
-80
-90
10035 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv'/m dB  dBuy dB  dB/m dB m deg
1 77.53 -45.17 -33.25 -11.92 -25.51 1.0a 7.03 27.69 Peak 408 360 YERTICAL
2 99,54 -43.63 -33.25 -10.38 -285.22 1.20 190.99 27.60 Peak 408 360 YERTICAL
3 165.80 -56.72 -33.25 -23.47 -43.45 1.53 12.47 27.27 Peak 409 368 WERTICAL
4 299,66 -67.34 -33.25 -34.09 -55.99 2,18 13.36 26.90 Peak 40 360 YVERTICAL
5 454,86 -65.83 -33.25 -32.58 -57.49 2.61 165,92 27.87 Peak 409 360 VERTICAL
& 795,24 -7F2.37 -33.25 -39.62 -63.33 3.31 19.76 27.61 Peak 408 360 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report Format Version: 01 Page No. - 118 of 156
FCC ID: HZB-MB83HP5 lssued Date : Oct. 09, 2012



Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (5MHz BW Mode) - 4985MHz (30MHz ~ 1GHz)

Horizontal

2':'Le'\."el dBm Date: 2012-07-22 Time: 13:24:28
-30 GOYLHIGH CH 51
-40

2

1
-50 3
-60

4 g
-70
G
-80
-90
'10030 100. 200. 300. 400. 500. 600, 700. 800. 200, 1000
Frequency (MHz)
Limit Over Read Cableantenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBul'/m dB dBuy dB  dB/m dB m deg
1 §l.41 -49.93 -33.22 -16.71 -30.70 1.1a 7.35 27.68 Peak 4@ @ HORIZOHTAL
2 99,84 -45,91 -33.22 -12.69 -38.50 1.20 10.99 27.60 Peak 409 @ HORIZOHTAL
3 165.80 -51.64 -33.22 -18.42 -38.37 1.53 12.47 27.27 Peak 409 @ HORIZOHTAL
4 328.76 -68.44 -33.22 -35.22 -57.65 2.16 14.15 27.10 Peak 409 @ HORIZOHTAL
5 431.58 -67.70 -33.22 -34.48 -5§.99 2.49 16.56 27.76 Peak 409 @ HORIZOHTAL
& 679.99 -73.71 -33.22 -40.49 -65.09 3.35 19.02 285.02 Peak 4@ @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
20|_eve| dBm | Date: 2012-07-22 Time: 13:21:41
-30 GOYLHIGH CH 5M
40
1 2
-50
-60
3oy
.70 g
]
-80
-90
19055 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over PRead Cable&ntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv/m de  dBuv dB  dB/m dB m deg
1 77.53 -46.06 -33.22 -12.34 -26.40 1.00 7.@03 27.69 Peak 409 366 WERTICAL
2 99,54 -45.86 -33.22 -12.84 -30.45 1.2 10.99 27.60 Peak 409 366 WERTICAL
3 132.52 -65.23 -33.22 -32.01 -51.41 1.33 12.28 27.43 Peak 400 360 YERTICAL
4 165.50 -66.86 -33.22 -33.64 -53.59 1.53 12.47 27.27 Peak 400 360 YERTICAL
5 265,71 -73.23 -33.22 -48.01 -61.18 1.96 12.96 26.97 Peak 408 368 YERTICAL
[ FO99,21 -78.25 -33.22 -45.06 -73.73 3.30 19.76 27.61 Peak 408 368 YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (10MHz BW Mode) - 4945MHz (30MHz ~ 1GHz)

Horizontal
20|_we| daBm Date: 2012-07-22 Time: 13:28:27
20 90Y-LOW CH 10M
-40
2
50 3
1
4
-60
g
&
-70
-80
-90
'10030 100. 200, 300. 400. 500. 600, 700. 800. 900, 1000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv'/m dé  dBuv dé  dB/m dB <m deg
1 59.1@ -54.86 -30.19 -24.67 -34.85 a. 80 6.95 27.76 Peak 108 @ HORIZOHTAL
2 99.84 -48.60 -30.19 -18.41 -33.19 1.20 10.99 27.60 Peak 108 @ HORIZOHTAL
3 165.80 -51.70 -30.19 -21.51 -38.43 1.53 12.47 27.27 Peak 108 @ HORIZOHTAL
4 3@2.57 -59.07 -30.19 -218.88 -47.70 2.11 13.44 126.92 Peak 108 @ HORIZOHTAL
5 498.51 -65.70 -3@0.19 -35.51 -57.91 2.790 17.60 128.09 Peak 108 @ HORIZOHTAL
6 §99.12 -67.94 -30.19 -37.75 -64.66 3.60 20.52 27.40 Peak 108 @ HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
20Level dBm Date: 2012-07-22 Time: 13:33:08
Q0Y-LOW CH

30 0Y-LOW CH 10M
-40

5 3

1
-50
4
-60
5
-70 3
-80
-90
10035 100, 200, 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {MHz)
Limit Over PRead Cable&ntenna Preamp AfPos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase

MHz dBuv/m dBul//m de  dBuv dB  dB/m dB cm deg
1 59,10 -43.85 -38.19 -17.86 -25. Q. 80 5.95 27.76 Peak 408 360 YERTICAL
2 77.53 -46.909 -30.19 -15.90 -26.43 1.08 7.03 27.69 Peak 408 360 YERTICAL
3 99,54 -43.62 -30.19 -13.43 -28.21 1.20 19.99 27.60 Peak 409 368 YERTICAL
4 165.80 -56.85 -30.19 -26.66 -43.58 1.53 12.47 27.27 Peak 409 368 YERTICAL
5 462,62 -00.59 -30.19 -36.70 -55.64 2.62 17.84 27.91 Peak 408 360 VERTICAL
o F99.21 -73.27 -30.19 -43.808 -68.72 3.30 19.76 27.61 Peak 408 360 VERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (10MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
20|_eve| «Bm Date: 2012-07-22 Time: 13:39:31
S0Y-MID CH10M
-30
-40
1
-50 F 3
-60
4
-70
5 f
-80
-90
10030 100, 200, 300. 200. 500, 600. 700, 800. 900. 1000
Frequency {MHz)
Limit Over PRead Cable&ntenna Preamp AfPos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Paol/Phase

MHz dBuv/m dBul//m de  dBuv dB  dB/m dB cm deg
1 95,87 -43.97 -29.47 -14.50 -28.33 1.1 19.79 27.61 Peak 109 360 HORIZOHNTAL
2 122,15 -52.17 -29.47 -2:.79 -38.30 1.22 12.49 27.49 Peak 109 360 HORIZOHNTAL
3 165.8@ -52.27 -29.47 -211.89 -39,00 1.53 12.47 27.27 Peak 109 360 HORIZOHNTAL
4 431.58 -67.61 -29.47 -35.14 -58.90 2.49 16.56 27.76 Peak 109 360 HORIZOHNTAL
5 566,41 -74.49 -29.47 -44.93 -67.51 2.83 18.35 25.10 Peak 109 360 HORIZOHNTAL
o T95.24 -TF4.6l -29.47 -45.14 -7a.a7 3.31 19.76 27.61 Peak 109 360 HORIZOHNTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
ZOLMI dBm Date: 2012-07-22 Time: 13:37:18
SON-MID CH10M

-30

40

3
1
-50
-60
4
-0
5 B
-80
-90
19035 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv'/m dB  dBuy dB  dB/m dB m deg

1 59,18 -45.3@ -29.47 -18.83 -1§.19 a9, 80 6.95 27.76 Peak 408 @ WERTICAL

2 77.53 -46.15 -29.47 -16.68 -26.49 1.80 7.3 27.69 Peak 408 @ WERTICAL

E] 77.53 -46.15 -29.47 -16.68 -26.49 1.00 7.@03 27.69 Peak 409 @ WERTICAL

4 136.70 -65.84 -29.47 -36.37 -52.12 1.37 12.32 27.41 Peak 409 @ WERTICAL

5 265.71 -74.76 -29.47 -45.29 -62.71 1.96 12.96 26.97 Peak 400 @ WERTICAL

[ 454,86 -73.19 -29.47 -43.72 -64.585 2.61 16.92 27.87 Peak 400 @ WERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (10MHz BW Mode) - 4985MHz (30MHz ~ 1GHz)

Horizontal
20LMI dBm Date: 2012-07-22 Time: 13:43:30
S0Y-HIGH CH 1
30 0-HIGH CH 100
-40
1
-50 2
3
-6 5
i
-T0
-90
10055 100, 200, 300, 200, 500, 600, 700, 800, 900, 1000
Frequency (MHz)
Limit ©Over Read Cablefntenna Preamp AfPos  T/Paos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB m deg
1 99,84 -48.44 -38.11 -15.33 -33.93 1.20 19.99 27.60 Peak 108 360 HORLIZOHTAL
2 1&85.30 -52.19 -30.11 -22.08 -35.92 1.53 12.47 27.27 Peak 108 360 HORIZOHTAL
3 293.69 -60.50 -30.11 -30.39 -49.45 2.10 13.35 26.90 Peak 100 360 HORIZOHTAL
4 395.69 -63.65 -30.11 -33.54 -54.33 2.29 15.96 27.57 Peak 10 360 HORLIZOHTAL
5 432.55 -63.54 -39.11 -33.43 -54.85 2.50 16.57 27.76 Peak 108 360 HORLIZOHTAL
& §99.12 -85.42 -30.11 -35.31 -&5.14 3.60 20.52 27.40 Peak 108 360 HORIZOHTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
QOLMI dBm Date: 2012-07-22 Time: 13:44:41
90Y-HIGH CH

30 0Y-HIGH CH 101
-40

! 2
-50

3
-60
4 5 °©
-70
-80
-90
10055 100, 200, 300, 200, 500, 600. 700, 800, 900. 1000
Frequency {MHz)
Limit ©Over PRead Cablefntenna Preamp A/Pas  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase

MHz dBuv/m dBui/m dB  dBuv dB  dB/m dB cm deg
1 77.53 -45.55 -30.11 -15.44 -25.89 1.0 7.83 27.69 Peak 409 @ WERTICAL
2 99.54 -47.15 -30.11 -17.84 -31.74 1.20 19.99 27.60 Peak 409 @ WERTICAL
3 165.80 -58.35 -30.11 -285.27 -45.11 1.53 12.47 27.27 Peak 409 @ WERTICAL
4 299,66 -69,.86 -30.11 -35.95 -57.62 2,10 13.36 26.99 Peak 408 @ YERTICAL
5 431.58 -63.19 -30.11 -35.83 -59.48 2.49 16.56 27.76 Peak 408 @ YERTICAL
o 469,41 -08.87 -30.11 -36.76 -58.71 2.54 17.15 27.95 Peak 408 @ YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (20MHz BW Mode) - 4950MHz (30MHz ~ 1GHz)

Horizontal
20Le\.rel dBm __, Date: 2012-07-22 Time: 13:50:08
Q0Y-LOW CH 201
-30
40 1
-50 3
-60
3 4
-To
2 q
-80
-90
10035 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000
Frequency (MHz)
Limit ©Over Read Cabletntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBul'/m dB dBuv dB  dB/m dB < deg
1 99.84 -49.43 -26.27 -14.16 -25.92 1.20 10.99 27.60 Peak 1a9 360 HORIZOHTAL
2 165,80 -53.06 -26.27 -26.79 -39.79 1.53 12.47 27.27 Peak 189 360 HORIZOHTAL
3 328.76 -67.63 -26.27 -41.36 -56.384 2.16 14.15 27.10 Peak 188 368 HORIZOHTAL
4 453.89 -66.92 -26.27 -40.65 -53.57 2.61 16.91 27.57 Peak 188 368 HORIZOHTAL
5 565.44 -73.85 -26.27 -47.61 -66.95 2.83 18.37 28.1@ Peak 1aa 360 HORIZOHNTAL
5 §98.15 -75.55 -16.27 -49.28 -72.16 3.59 20.52 27.40 Peak 189 360 HORIZOHTAL
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SPORTON LAB.

Report No.: FL062219-03

Vertical
20|_e\.l\e| dBm Date: 2012-07-22 Time: 13:48:45
S0Y-LOW CH 20M
-30
-40
-50
1
-60
3
70 2
4 B
-80
-0
'1':'“30 100. 200, 300. 400, 500. 600, 700. 800. 900, 1000
Frequency (MHz)
Limit Over Read Cableintenna Preamp Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB cm deg
1 165.80 -58.38 -26.27 -32.11 -45.11 1.53 12.47 27.27 Peak 4880 @ VYERTICAL
2 243.40 -71.32 -26.27 -45.05 -55.45 1.87 12.27 27.01 Peak 480 @ YERTICAL
3 387.93 -69.81 -26.27 -43.54 -60.32 2.28 15.75 27.52 Peak 489 @ VERTICAL
4 469.41 -66.87 -26.27 -49.60 -58.71 2.64 17.15% 27.95 Peak 489 @ YERTICAL
5 799,21 -74.85 -26.27 -43.53 -70.30 3.30 19.76 27.61 Peak 4880 @ VYERTICAL
& §99.12 -75.99 -26.27 -49.72 -71.71 3.60 20.52 27.40 Peak 480 @ YERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (20MHz BW Mode) - 4965MHz (30MHz ~ 1GHz)

Horizontal
20|_e\.l\e| dBm Date: 2012-07-22 Time: 13:55:38
90YIMID CH 201
-30
-40
1
-50 s
-60 & 4 4
]
-T0
-0
'1':'“30 100. 200, 300. 400, 500. 600, 700. 800. 900, 1000
Frequency (MHz)
Limit Over Read CableAntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB cm deg
1 99.84 -48.48 -26.26 -22.22 -33.07 1.20 10.99 27.60 Peak 108 3660 HORIZONTAL
2 165.80 -52.36 -26.26 -26.1@ -39.89 1.53 12.47 27.27 Peak 108 3660 HORIZONTAL
3 302.57 -61.87 -26.26 -35.61 -50.50 2.11 13.44 26.92 Peak 1ao 360 HORIZONTAL
4 387.93 -63.17 -26.26 -36.91 -53.68 2,28 15.7% 27.52 Peak 109 368 HORIZONTAL
5 498.51 -63.99 -26.26 -37.64 -56.11 2.70 17.60 25.09 Peak 108 3660 HORIZONTAL
& §98.15 -68.77 -26.26 -42.51 -65.48 3.59 20.52 27.40 Peak 108 3660 HORIZONTAL
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Report No.: FL062219-03

SPORTON LAB.

Vertical
20Le*\-'el dBm Date: 2012-07-22 Time: 14:01:48
SO0YIMID CH 20M

-30

-40

2
1
-50
3
-60
4 ]
-70
[
-80
-90
10030 100. 200, 300. 200, 500, 600. 700. 800, 900, 1000
Frequency (MHz)
Limit Over PRead Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB m deg

1 59.19 -47.74 -26.26 -21.48 -27.73 Q. 80 6.95 27.76 Peak 409 @ WERTICAL

2 99.84 -43.57 -26.26 -17.31 -28.16 1.20 10.99 27.60 Peak 409 @ WERTICAL

3 165,89 -58.24 -26.26 -31.95 -44.97 1.53 12.47 27.27 Peak 420 @ WERTICAL

4 395.69 -67.30 -26.26 -41.84 -57.93 2.29 15.96 27.57 Peak 408 @ YERTICAL

5 454,86 -66.71 -26.26 -40.45 -58.37 2.61 16.92 27.37 Peak 408 @ YERTICAL

[ 799,21 -73.99 -16.26 -47.73 -69.4 3.30 19.76 27.61 Peak 408 @ YERTICAL

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

SPORTON LAB.

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2

Radiated Spurious Emissions (20MHz BW Mode) - 4980MHz (30MHz ~ 1GHz)

Horizontal
20Le\.rel dBm.._, Date: 2012-07-22 Time: 14:05:57
90-HIGH CH 200
-30
40
1
-50
2
-60
4
70 3
5 i
-80
-90
10050 100, 200, 300, 100, 500. 600, 700, 800, 900, 1000
Frequency (MHz)
Limit Over PRead Cable&ntenna Preamp A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBul'/m dB  dBuy dB  dB/m dB m deg
1 98.57 -43.31 -26.80 -17.01 -25.17 1.1 190.79 27.61 Peak 1608 @ HORIZOHTAL
2 165.50 -55.61 -26.80 -31.51 -45.34 1.53 12.47 27.27 Peak 1o @ HORIZOHNTAL
3 236.61 -71.10 -26.80 -44.30 -57.69 1.85 11.77 27.03 Peak 1o @ HORIZOHNTAL
4 432.55 -69.891 -26.50 -42.21 -68.32 2.5@0 16,57 27.76 Peak 109 @ HORIZOHTAL
5 099,38 -77.1@ -26.80 -50.30 -71.49 3.30 19,09 25.00 Peak 109 @ HORIZOHTAL
& 599,12 -75.24 -26.30 -45.44 -71.96 3.60 20.52 27.40 Peak 1608 @ HORIZOHTAL
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SPORTON LAB.

Report No.: FL062219-03

Vertical

20Lwel dBm Date: 2012-07-22 Time: 14:04:39

90-HIGH CH 20M
-30
-40
1
-50
-60
2
3
-70
G

-80

-90

'10"'30 100 200. 300. 400. 500. 600, 800, 900. 1000

Frequency (MHz)
Limit Over Read Cablefntenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv'/m dBud//m dB  dBuv dB  dB/m dB <m deg

1 99.84 -44.09 -26.80 -17.29 -28.68 1.20 10.99 27.60 Peak 408 368 VERTICAL

2 132.82 -65.09 -26.80 -385.29 -51.27 1.33 12.28 27.43 Peak 4o 368 WERTICAL

3 165.80 -67.44 -26.80 -40.84 -54.17 1.53 12.47 27.27 Peak 408 368 VERTICAL

4 394.72 -71.81 -26.80 -45.41 -62.47 2.29 15.93 27.56 Peak 408 368 VERTICAL

5 462.62 -73.65 -26.80 -46.85 -65.44 2.62 17.04 27.91 Peak 408 360 VERTICAL

& 799,21 -77.37 -26.88 -50.57 -72.82 3.30 19.76 27.61 Peak 408 368 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012
Radiated Spurious Emissions (5MHz BW Mode) - 4945MHz (1GHz ~ 40GHz)
Horizontal
Limdt Over Read Cableintenna Preamp A/Pas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvm dBul/m dB  dBuy dB  dB/m dB em  deg
1 9890, 04 -53.38 -33.06 -20.32 -65.02 5.30 38.96 35.62 Peak 100 123 HORIZOHTAL

Vertical
Limit ©Qwver Read Cabledntenna Preanp AlPos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBub'/m dBut'/m dB  dBuy dé  dB/m dB ] deg
1 9EEE.40 -59,.88 -33.06 -26.8r -71.52 3.30 38.9% 35.62 Peak 104 @ VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal

Limit Over  Read
Freq Level Line Limdit Level

Cablesntenna Preang
Loss Factor Factor Remark Pol/Phase

afPas  T/Pos

MHz dBuv m dBuv/m dB dBuy

1 930,44 -53.87 =33.00 -20.87 -65.57

Vertical

Limit ©Over Read
Freq Level Line Limit Level

dB/m

39.08 35.61 Peak

Cableftntenna Preang
Loss Factor Factor Remark

4] deg

1o 39 HORIZONTAL

&fPos  T/Pos
Pol /Phase

MHz dBuv'/m dBuy /m dB dBuy

1 9929, 74 -59.49 -33.00 -26.49 -71.19

Note:

dB/m

39.00 35.61 Peak

ch deg

1oa 360 VERTICAL

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03
SPOARATON LAB.
Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012
Radiated Spurious Emissions (5MHz BW Mode) - 4985MHz (1GHz ~ 40GHz)
Horizontal
Limdit Over Read Cableintenna Preamp AiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBut'/m dB dBuy db dB dB fail] deg
1 997108 -52.29 -33.10 -19.19 -64.09 8.34 39.06 35.60 Peak 100 134 HORIZONTAL
Vertical
Limit Over Read Cabledntenna Preamp AiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBub'/m dBu'/m de dBuv dé  dB/m dB il deg
1 9970, 28 -60.47 =33.1@ =27.37 =T72.27 .34 39,06 35.60 Peak 100 360 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4945MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cablefantenna Preamp AfPos  T/Pos
Freq Level Line Lindt Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBu fm dB dBuy dB dB . m dB [l deg
1 GEET.62 =50.10 -29.64 -20.46 -G61.74 8.30 35.96 35.62 Peak 106 222 HORTIZONTAL
Vertical
Limit Over Read Cablesntenna Preamg AfPos  T/Pos
Freq Level Lipne Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBub/m deg  dBuy dB  dB/m de <l deg
1 DEH, 58 ~59.65 -29.64 -30.01 -TL.29 E.30 35.96 35.62 Peak lag 123 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal

Vertical

Limdt Over Read Cablefntenna Preanp AfPos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Fol/Phase
MHz dBuvm dBuv/m dB dBuy db dB/m dB chl deg
1 D929, 62 -45.98 -29.47 =-19.51 -50.68 F.31 39.00 35.61 Peak 1o 360 HORIZOHTAL
Limdt Over Read Cableantenna Preamp EfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuvm dBuk/m dg  dBuv di  dB/m a8 < deg
1 9930, 70 -61.42 -29.47 -31.95 -73.12 .31 39,00 35,61 Peak 109 162 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cabledntenna Praangp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvm dBuv/m dB dBuy db dB/m dB chl deg
1 YO70.50 -46.96 =-29.63 -17.33 -58.76 F.34 39.06 35,60 Peak 1o 360 HORIZOHNTAL
Vertical
Limdt Over Read Cableintenna Preanp A/Pos  T/Pos
Freq Level Lipe Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvm dBuv m dB dBuy dB dB/m dBe i1 deg
1 ME. 56 -61.36 -29.63 -31.73 -T7I.16 8.34 39.06 35.60 Peak 10 3650 WERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4950MHz (1GHz ~ 40GHz)

Horizontal
Limdt Read Cableantenna Preamp AiPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBudv'/m dBul'/m dBul’ dB dBm dB i deg
1 0l 18 -45.18 -26.62 -57.84 .30 35.98 35.62 Peak 10 T8 HORIZOHTAL
Vertical
Limdt Read Cableantenna Preang L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvy/m dBuv'/m dBub dB  dB/m di I deg
1 9901, 20 -61.29 -26.62 -34.67 -T72.95 F.30 38.98 35.62 Peak 104 74 WERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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FCC ID: HZB-MB83HP5

1 139 of 156
: Oct. 09, 2012

Page No.
Issued Date



SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cabledntenna Preamp EfPos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol /Phase
MHz dBuvm dBuv fm dB dBu dB dB/m dB cm deg
1 F031.45 =45.42 =26.20 -19.22 -57.12 §.31 39.00 35.61 Peak 104 354 HORIZONTAL
Vertical
Limdt Over Read Cabledntenna Preamg A/Pos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBuvm dBuv m dB dBuy dB dB/m dBe CH deg
1 Go3l. 74 -5§.23 -26.20 -32.03 -69,95 §.31 39.02 35.61 Peak 10 65 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible
value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cablefntenna Praamg afPas  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBuv m dBuv/m dB dBuy dB dB/m chl deg
1 GISE. 95 -46.85 -25.75 -21.10 -55.61 §.33 39.04 35.61 Peak 1wy 3 HORIZOHTAL
Vertical
Limdit Over Read Cabledntenna Preamg A&/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Fol /Phase
MHz dBuvym dBuv m dB dBu dB dBm cm deg
1 GGG, 19 -60.71 -25.75 -34.9%G -72.51 8.34 39.06 35.60 Peak 109 129 WVERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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Report No.: FL062219-03
SPOARATON LAB.
Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012
Radiated Spurious Emissions (5MHz BW Mode) - 4945MHz (1GHz ~ 40GHz)
Horizontal
Limdt Over Read Cablefntenna Preang AfPos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark FPol /Phase
MHz dBuv'/m dBum dB dBuy db dB m dB [ail} deg
1 GEED. 94 -49.71 -33.30 -16.41 -61.35 §.30 3I5.96 3I5.62 Peak 100 360 HORTZONTAL
Vertical
Limdt Over Read Cableantenna Preamp EfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuvm dBuk/m dg  dBuv di  dB/m a8 < deg
1 9ED, 00 50,64 -33.30 -17.34 -G2.28 .30 3F,.9% 35,62 Peak 109 350 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01

FCC ID: HZB-MB83HP5
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (5MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cablesntenna Preamp AiPas T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuh/m dBu S dB dBuyf dB dB/m dB crl deg
1 930,08 -52,77 -33.25 -19.52 -&64.47 8.31 39.80 35.61 Peak 109 9 HORIZOHTAL
Vertical
Limit Over Read Cableasntenna Preanp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvy/m dBul/m dgé  dBuy dB  dB/m de < deg
1 Fo29,92 -54.57 -33.25 -21.32 -66.217 §.31 39.00 35.61 Peak 1ad 3650 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (5MHz BW Mode) - 4985MHz (1GHz ~ 40GHz)

Horizontal
Limdt Read Cableéntenna Preamp EfPos  T/Pos
Freq Level Lipe Limdit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBut /m diu dB  dB/m dB < deg
1 OE. 44 -54,.51 =33.22 -21.29 -56.31 F.34 39,06 35,60 Peak 109 276 HORIZONTAL
Vertical
Limdt Read Cablesntenna Preamp EiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvy/m dBul/m dBu dB dBm dB fai] deg

1 970.08 -55.99 -33.22 -22.77 =-67.79

Note:

.34 39.06 35.60 Peak

1o 329 YERTICAL

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4945MHz (1GHz ~ 40GHz)

Horizontal
Limdt  Over Cablesntenna Preamp AiPas  T/Pos
Freq Level Line Lindt Loss Factor Factor Remark Pol/Phase
MHz dBudv'/m dBul'/m dB dB dBm dB i deg
1 OEDD, 04 -47.23 =30.19 =17.04 .30 35.9% 35.62 Peak 10 360 HORIZONTAL
Vertical
Lindt  Owver Cableantenna Preamp AfPos  T/Pos
Freq Level Lipe Limdit Loss Factor Factor Remark Pol/Phase
MHz aBuv/m dBuk/m di dB  dB/m dB CHl deg

1 9E00, 08 -58.46

Note:

=30, 19 -28.27

.30 35.96 35.62 Peak

1o 130 YERTICAL

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal
Limdit Over Read Cableintenna Preamp AiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBut'/m dB dBuy db dB dB fail] deg
1 G929, 56 -57.06 -30.14 -26.92 -GE.T76 8.31 39.00 35.61 Peak 104 0 HORIZONTAL
Vertical
Lindt Over Read Cabledntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol /Phase
MHz dBuv'/m dBuv/m dB dBuy dB dB dB i1 deg
1 P9, 56 -57,.06 -30,14 -26.92 -68.76 §.31 39.09 35.61 Peak 100 322 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01

FCC ID: HZB-MB83HP5
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (10MHz BW Mode) - 4985MHz (1GHz ~ 40GHz)

Horizontal
Limdt Read Cableintenna Preamp AfPos  T/Pos
Freq Level Line Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dBuy dB dB/m dB fal 1] deg
1 G0, 72 =53.05 -30.11 ==}, B5 .34 39,06 35,60 Peak 108 360 HORIZONTAL
Vertical
Linidt Read Cablasntenna Preamp A/Pos  T/Pos
Freq Level Line Level Loss Factor Factor Remark Pol /Phase
MHz dBuv'/m dBuv/m dBuy dB dBm dB CH deg
1 7046 -59,52 39,11 -29.41 -71.32 F.34 39.06 35.60 Peak 10 164 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01

FCC ID: HZB-MB83HP5
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4950MHz (1GHz ~ 40GHz)

Horizontal
Limdt Read Cableintenna Preamp EfPos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark FPol /Phase
MHz dBuv'/m dBu Sm dBuy dB dBm dB CHl deg
1 GEOE. 60 -47.51 -26.27 -59.17 .30 35.98 35.62 Peak 1o 205 HORIZONTAL
Vertical
Limdt Read Cabledantenna Preamp LiPos T/ Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol /Phase
MHz dBuv/m dBui/m dBul dié  dB/m de Ly deg
1 9E97.30 -51.84 -26.27 =24.77 =-561.68 .30 38.9% 35.6F Peak

Note:

100 360 VERTICAL

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01
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SPORTON LAB.

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4965MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cablefntenna Praamg afPas  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBuv m dBuv/m dB dBuy dB dB/m chl deg
1 GOXE.TO -49.97 =26.26 =23.71 -61.67 §.31 39.00 35.81 Peak 1wy 336 HORIZONTAL
Vertical
Limdt Over Read Cabledntenna Preamg A/Pos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBuvm dBuv m dB dBuy dB dB/m CH deg
1 9o93l. 19 -60.78F -26.26 -34.52 -T1.48 8.31 39.00 35.61 Peak 10 236 VERTICAL
Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report No.: FL062219-03

Temperature 24°C Humidity 56%
Test Engineer Sean Ku Test Site 03CHO01-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Radiated Spurious Emissions (20MHz BW Mode) - 4980MHz (1GHz ~ 40GHz)

Horizontal
Limdt Over Read Cabledntenna Preamp EiPos T/ Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBurv S m dBut S m dB dBuy dB dB/m <L deg
1 TS0, 50 -49.11 -26.80 -22.31 -50.87 3.33 39.04 35.61 Peak 100 255 HORIZONTAL
Vertical
Limit Over Read Cableantenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut'/m dg  dBuy dB  dB/m <l deg
1 9059, 90 -48.25 -16.80 -21.45 -50.01 2 §5.33 39.04 35.61 Peak 166 368 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated more than 20 dB below the permissible

value need not be reported.

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

Report Format Version: 01
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SPORTON LAB.

Report No.: FL062219-03

4.7. Frequency Stability Measurement

4.7.1. Limit

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the

authorized frequency band. For equipment authorization purposes, this is a reporting requirement

only.

4.7.2. Measuring Instruments and Setting

Please refer to section 5 in this report. The following table is the setting of the spectrum analyzer.

Spectrum Parameter Setting
Detector Peak
RBW / VBW 10 kHz / 30kHz

4.7.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. EUT have transmitted absence of modulation signal and fixed channel.

3. Set the spectrum analyzer span to view the entire absence of modulation emissions

bandwidth.

4. Set RBW = 10 kHz, VBW = 10 kHz with frequency counter function.

5. fcis declaring of carrier channel frequency. Then the frequency error formula is (fc-f)/fc x 106

ppm.

6. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of

the nominal value and extreme temperature rule is -30°C~50°C.

4.7.4. Test Setup Layout

4.7.5. Test Deviation

There is no deviation with the original standard.

— M

oz

s |

Spectrum Analyzer
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Report No.: FL062219-03

SPORTON LAB.

4.7.6. Test Result of Frequency Stability

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 1 Test Date Jul. 22, 2012

Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
(V) 4965
5.75 4964.9876
5 4964.9869
4.25 4964.9846
Max. Deviation (MHz) 0.015400
Max. Deviation (ppm) 3.10

Temperature vs. Frequency Stability

Temperature Measurement Frequency (MHz)

(C) 4965

-40 4964.9966

-30 4964.9948

-20 4964.9931

-10 4964.9916

0 4964.9898

10 4964.9881

20 4964.9869

30 4964.9856

40 4964.9828

50 4964.9806

60 4964.9796

Max. Deviation (MHz) 0.020400
Max. Deviation (ppm) 411
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SPORTON LAB.

Report No.: FL062219-03

Temperature 23°C Humidity 63%
Test Engineer Sean Ku Test Site THO1-CB
Test Mode Mode 2 Test Date Jul. 22, 2012

Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
) 4965
5.75 4964.9888
5 4964.9875
4.25 4964.9852
Max. Deviation (MHz) 0.014800
Max. Deviation (ppm) 2.98

Temperature vs. Frequency Stability

Temperature Measurement Frequency (MHz)

(°C) 4965

-40 4964.9968

-30 4964.9952

-20 4964.9932

-10 4964.9916

0 4964.9901

10 4964.9892

20 4964.9875

30 4964.9862

40 4964.9848

50 4964.9839

60 4964.9821

Max. Deviation (MHz) 0.017900
Max. Deviation (ppm) 3.61
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Report No.: FL062219-03
SPORTON LAB.
. _— Calibration
Instrument Manufacturer| Model No. Serial No. |Characteristics Date Remark
BILOG ANTENNA Schaffner CBL6112D 22021 20MHz ~2GHz | Jan. 11, 2012 Radiation
(03CH01-CB)
Horn Antenna EMCO 3115 00075790 750MHz~18GHz | Nov. 25, 2011 Radiation
(03CH01-CB)
Radiation
Horn Antenna SCHWARZBEAK BBHA 9170 BBHA9170252 | 15GHz ~40GHz | Nov. 22, 2011
(03CH01-CB)
Pre-Amplifier Agilent 84498 3008A02310 | 1GHz ~26.5GHz | Nov. 29, 2011 Radiation
(03CH01-CB)
Pre-Amplifier WM TF-130N-R1 923365 26.5GHz ~ 40GHz | Jul. 31, 2011 Radiation
(03CH01-CB)
Spectrum analyzer R&S FSP40 100056 9KHZ~40GHz Nov. 03, 2011 Radiation
s (05CH01-CB)
EMI Test Receiver R&S ESCS 30 100355 9KHz ~ 2.75GHz | Mar. 20, 2012 Radiation
(03CH01-CB)
« " Radiation
Loop Antenna Teseq HLA 6120 24155 9 kHz - 30 MHz Sep. 09, 2010 (03CHO1-CB)
Radiation
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N/A (03CHO1-CB)
Radiation
Antenna Mast INN CO C02000 N/A 1m-4m N/A (03CHO1-CB)
Radiation
RF Cable-low Woken Low Cable-1 N/A 30 MHz - 1 GHz Nov. 17, 2011
(03CH01-CB)
Radiation
RF Cable-high Woken High Cable-1 N/A 1 GHz - 26.5 GHz Nov. 17, 2011
(03CH01-CB)
) Radiation
RF Cable-high Woken High Cable-2 N/A 1GHz-26.5GHz | Nov. 17,2011
(03CH01-CB)
Radiation
RF Cable-high Woken High Cable-3 N/A 1 GHz-40 GHz Nov. 17, 2011
(03CH01-CB)
) Radiation
RF Cable-high Woken High Cable-4 N/A 1GHz-40GHz | Nov. 17, 2011
(03CH01-CB)
Signal analyzer R&S FSV40 100979 9KHz~40GHz Sep. 26,2011 | Cconducted
(THO1-CB)
Temp. and Humidity - Conducted
Ten Billion TTH-D3SP TBN-931011 -30~100 degree Jun. 05, 2012
Chamber (THO1-CB)
Thermo-Hygro Conducted
N/A HC 520 #1 15~70 degree Nov. 02, 2011
Meter (THO1-CB)
Signal Generator R&S SMR40 100302 10MHZ-40GHz | Nov. 22,2011 | conducted
(THO1-CB)
RF Power Divider HP 11636A 00306 2GHz ~ 18GHz N/A Conducted
(THO1-CB)
. Conducted
RF Power Splitter Anaren 44100 1839 2GHz ~ 18GHz N/A
(THO1-CB)
. Conducted
RF Power Splitter Anaren 42100 17930 2GHz ~ 18GHz N/A
(THO1-CB)
Signal generator R&S SMU200A 102782 10MHz-40GHz | Jun. 07,2012 | Conducted
(THO1-CB)
Horn Antenna COM-POWER AH-118 071187 1GHz—18GHz | Mayo09, 2012 | Conducted
(THO1-CB)
Horn Antenna COM-POWER AH-118 071042 1GHz — 18GHz Nov. 01, 2011 Radiation
05 (05CH01-CB)
. . Conducted
RF Cable-high Woken High Cable-7 - 1GHz-26.5GHz | Nov. 17,2011
(THO1-CB)
Report Format Version: 01 Page No. - 154 of 156
FCC ID: HZB-MB83HP5 lssued Date : Oct. 09, 2012




SPORTON LAB.

Report No.: FL062219-03

. - Calibration
Instrument Manufacturer| Model No. Serial No. [Characteristics Date Remark
Conducted

RF Cable-high Woken High Cable-8 - 1 GHz - 26.5 GH Nov. 17, 2011
g oke 9 z z v (THO1-CB)
Conducted

RF Cable-high Woken High Cable-9 - 1 GHz - 26.5 GH Nov. 17, 2011
g oke 9 z z v (THO1-CB)
. Conducted

RF Cable-high Woken High Cable-10 - 1GHz-26.5GHz | Nov. 17, 2011
(THO1-CB)
. Conducted

RF Cable-high Woken High Cable-11 - 1GHz—-26.5GHz | Nov. 17, 2011
(THO1-CB)
. Conducted

RF Cable-high Woken High Cable-12 - 1GHz-26.5GHz | Nov. 17, 2011
(THO1-CB)
. . Conducted

RF Cable-high Woken High Cable-13 - 1 GHz - 26.5 GHz Nov. 17, 2011
(THO1-CB)
. Conducted

Power Sensor Anritsu MA2411B 0917223 300MHz~40GHz Nov. 01, 2011
(THO1-CB)
. Conducted

Power Meter Anritsu ML2495A 1035008 300MHz~40GHz Nov. 01, 2011
(THO1-CB)

Note: Calibration Interval of instruments listed above is one year.
Note: “*” Calibration Interval of instruments listed above is two years.
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6. SPORTON COMPANY PROFILE

SPORTON Lab. was established in 1986 with one shielded room: the first private EMI test facility,
offering local manufacturers an alternative EMI test familial apart from ERSO. In 1988, one 3M and
10M/3M open area test site were setup and also obtained official accreditation from FCC, VCCI and
NEMKO. In 1993, a Safety laboratory was founded and obtained accreditation from UL of USA, CSA of
Canada and TUV (Rhineland & PS) of Germany. In 1995, one EMC lab, including EMI and EMS test
facilities was setup. In 1997, SPORTON Group has provided financial expense to relocate the
headquarter to Orient Scientific Park in Taipei Hsien to offer more comprehensive, more qualified and
better service to local suppliers and manufactures. In 1999, Safety Group and Component Group
were setup. In 2001, SPORTON has established 3M/10M chamber in Hwa Ya Technology Park.

6.1. Test Location

SHIJR ADD : 6Fl., No. 106, Sec. 1, Shintai 5th Rd., Shijr City, Taipei, Taiwan 221, R.O.C.
TEL  : 02-2696-2468
FAX : 02-2696-2255

HWA YA ADD : No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL  : 03-327-3456
FAX : 03-318-0055

LINKOU ADD : No. 30-2, Dingfu Tsuen, Linkou Shiang, Taipei, Taiwan 244, R.0.C
TEL  : 02-2601-1640
FAX : 02-2601-1695

DUNGHU | ADD : No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C.
TEL : 02-2631-4739
FAX : 02-2631-9740
JUNGHE ADD : 7Fl., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.

TEL  : 02-8227-2020
FAX : 02-8227-2626

NEIHU ADD : 4Fl, No. 339, Hsin Hu 2nd Rd., Taipei 114, Taiwan, R.O.C.
TEL : 02-2794-8886
FAX : 02-2794-9777

JHUBEI ADD : No.8, Lane 724, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL . 03-656-9065
FAX : 03-656-9085
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