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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

The report must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies
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1 Certificate of Conformity

Product: Computer
Brand: Advantech
Test Model: TREK-733L
Sample Status: Engineering sample
Applicant: ADVANTECH CO., LTD
Test Date: Jun. 13 ~ Aug. 05, 2016
Standards: FCC Part 24, Subpart E

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by : Sb&{'ﬁ (\,J\“, , Date: Aug. 10, 2016

L
Suntee Liu / Specialist

17
Approved by : KVIA‘L{ 1. , Date: Aug. 10, 2016
Bruce Chen / Project Engineer
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2 Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC
Test ltem Result Remarks
Clause
2.1046 . : . -
24932 Effective radiated power PASS Meet the requirement of limit.
2.1046 Peak To Average Ratio PASS Meet the requirement of limit
24.232(d) 9 q '
2.1055 - . -
24935 Frequency Stability PASS Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS Meet the requirement of limit
24.238(b) P 9 '
24.238(b) Band Edge Measurements PASS Meet the requirement of limit.
241 gg; Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2;1 238 Radiated Spurious Emissions PASS Minimum passing margin is
) -15.8dB at 7400.80MHz.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency EXpan?ESzl;r(]f)e reinty
30MHz ~ 200MHz 3.86 dB
Radiated Emissi to1GH
adiated Emissions up to 1 GHz 200MHz ~1000MHz 3.87 dB
1GHz ~ 18GHz 2.29dB
Radiated Emissi bove 1 GH
aaiate missions above z 18GHz ~ 40GHz 2.29 dB

Report No.: RF151229C25-5
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2.2 Test Site and Instruments

Description &

Model No. Serial No. Cal. Date Cal. Due

Manufacturer
Test Receiver
ROHDE & SCHWARZ ESIB7 100187 Apr. 18,2016 | Apr. 17, 2017
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100041 Sep. 02, 2015 | Sep. 01, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-171 Jan. 07, 2016 | Jan. 06, 2017
HORN Antenna
SCHWARZBECK 9120D 209 Jan. 20, 2016 | Jan. 19, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Jan. 18,2016 | Jan. 17, 2017
Preamplifier 8447D 2944A10738 Oct.18, 2015 | Oct. 17, 2016
Agilent
ig?lzr:tp"f'er 84498 3008A01964 Aug. 22, 2015 | Aug. 21, 2016
RF signal cable
HUBER+SUHNER SUCOFLEX 104 Cable-CH3-03 (214378) | Aug. 22, 2015 | Aug. 21, 2016
RF signal cable Cable-CH3-03
HUBER+SUHNER SUCOFLEX 106 (309224+12738) Aug. 22, 2015 | Aug. 21, 2016
Software ADT_Radiated
BV ADT \V7.6.15.9.4 NA NA NA
Antenna Tower MA 4000 013303 NA NA
inn-co GmbH
Antenna Tower Controller
BV ADT AT100 AT93021702 NA NA
Turn Table
BV ADT TT100 TT93021702 NA NA
Turn Table Controller
BV ADT SC100 SC93021702 NA NA
WIT Standard
Temperature And Humidity TH-4S-C W981030 Jun. 08, 2016 | Jun. 07, 2017
Chamber
Mini-Circuits Power ZN2PD-9G NA Jun. 09, 2016 | Jun. 08, 2017
Splitter
JFW 20dB attenuation 50HF-020-SMA NA NA NA

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.

2. The test was performed in HwaYa Chamber 3.

3. The horn antenna and preamplifier (model: 8449B) are used only for the measurement of emission
frequency above 1GHz if tested.

4.
5

The FCC Site Registration No. is 988962.

. The IC Site Registration No. is IC 7450F-3.
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3 General Information

3.1 General Description of EUT

Product Computer
Brand Advantech
Test Model TREK-733L

Sample Status

Engineering sample

Nominal Voltage

12 or 24Vdc (Car power system)
3.6Vdc (Battery)

Modulation Type

GPRS: GMSK

EDGE: 8PSK

WCDMA: BPSK, QPSK
HSDPA: BPSK

HSUPA: QPSK

CDMA: QPSK, OQPSK, HPSK

Operating Frequency

GSM: 1850.2MHz ~ 1909.8MHz
WCDMA Band 2: 1852.4MHz ~ 1907.6MHz
CDMA: 1851.25MHz ~ 1908.75MHz

Max. EIRP Power

GPRS: 562.341mW (27.5dBm)
EDGE: 281.838mW (24.5dBm)
WCDMA Band 2: 104.713mW (20.2dBm)
CDMA: 154.882mW (21.9dBm)

Antenna Type

Refer to Note

Antenna Connector

Refer to Note

Accessory Device

Stand, GPS + LTE antenna, LTE antenna, Core (For power cable), Battery

Data Cable Supplied

2.1m Display cable with 1 core

5m Coaxial cable without core (For GPS + LTE antenna)

5.1m Coaxial cable without core (For LTE antenna)
0.27m power cable with one external ferrite core

Report No.: RF151229C25-5
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Note:
1. The EUT provides 1 completed transmitter (Fixed on chain 0) and 2 receivers.
2. The EUT uses following antennas.
Frequency Range Antenna Gain Antenna Antenna
Antenna Brand (MHz) (dBi) Type Connector
1850-1910 0.9
1710-1755 -0.5
WWAN (Main) — 824-849 0.5 .
Cha(in 0 ! JEM 777-787 0.2 Dipole SMA
704-716 0.2
1920-1980 -0.4
1850-1910 1.2
1710-1755 1.8
WWAN (Aux) — 824-849 -0.1 .
Chai(n 1 ! JEM 777-787 1 Dipole SMA
704-716 1
1920-1980 0.7
WiFi & BT JEM 2400-2483.5 2.87 PCB i-pex(MHF)
3. The EUT was operated with following battery:
Battery
Brand:| Formosan
Model:| GPO1NCR18650PF
Rating:| 3.6Vdc, 2270mA

4. WLAN 2.4GHz, WWAN 2/3G and LTE 4G technologies can transmit at same time.

5. Spurious emission of the simultaneous operation (WLAN 2.4GHz, WWAN 2/3G and LTE 4G) has been
evaluated and no non-compliance was found.

Report No.: RF151229C25-5
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The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

3.2 Configuration of System Under Test
DC Power EUT
Supply (B)
Remote site
Universal Radio
Communication
Tester (A)
3.2.1 Description of Support Units

1. All power cords of the above support units are non-shielded (1.8m).
2. ltem A acted as a communication partner to transfer data.

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
Universal Radio
A Communication R&S CMU200 123112 NA -
Tester
B. DC Power Supply Topward 6603D 700637 NA -
Note:

Report No.: RF151229C25-5
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3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned on

Z-plane. Following channel(s) was (were) selected for the final test as listed below:

GSM Mode
EUT
Configure Test Item Available Channel | Tested Channel Mode

Mode
- EIRP 512 t0 810 512, 661, 810 GPRS, EDGE
- Frequency Stability 512 to 810 661 GPRS
- Occupied Bandwidth 512 to 810 512, 661, 810 GPRS, EDGE
- Band Edge 512 to 810 512, 810 GPRS, EDGE
- Peak To Average Ratio 512 to 810 512, 661, 810 GPRS, EDGE
- Conducted Emission 512 to 810 512, 661, 810 GPRS, EDGE
: Radiated Emission 512 to 810 512 GPRS, EDGE

Below 1GHz
Radiated Emission
- Above 1GHz 5120 810 512, 661, 810 GPRS, EDGE
WCDMA Band 2 Mode
EUT
Configure Test Item Available Channel | Tested Channel Mode

Mode
- EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
- Frequency Stability 9262 to 9538 9400 WCDMA
- Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 | WCDMA, HSDPA, HSUPA
- Band Edge 9262 to 9538 9262, 9538 WCDMA, HSDPA, HSUPA

Peak To Average Ratio

9262 to 9538

9262, 9400, 9538

WCDMA, HSDPA, HSUPA

Conducted Emission

9262 to 9538

9262, 9400, 9538

WCDMA, HSDPA, HSUPA

Radiated Emission

; Bolow 1GHs 9262 to 9538 9262 WCDMA
] Radiated Emission 926210 9538|9262, 9400, 9538 WCDMA
Above 1GHz

Report No.: RF151229C25-5
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CDMA Mode
EUT
Configure Test Item Available Channel | Tested Channel Mode
Mode
- EIRP 25to0 1175 25, 600, 1175 CDMA
- Frequency Stability 25to0 1175 600 CDMA
- Occupied Bandwidth 2510 1175 25,600, 1175 CDMA
- Band Edge 25t0 1175 25,1175 CDMA
- Peak To Average Ratio 2510 1175 25, 600, 1175 CDMA
- Conducted Emission 2510 1175 25, 600, 1175 CDMA
Radiated Emission
- Below 1GHz 25t0 1175 25 CDMA
Radiated Emission
- Above 1GHz 25t0 1175 25,600, 1175 CDMA
Test Condition:
Test ltem Environmental Conditions | Input Power (System) Tested By
25deg. C, 69%RH Chris Lin
EIRP 24deg. C. 64%RH 120Vac, 60Hz Alan Wu
Frequency Stability 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Occupied Bandwidth 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Band Edge 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Peak To Average Ratio 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Conducted Emission 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
24deg. C, 68%RH Alan Wu
Radiated Emission 25deg. C, 69%RH 120Vac, 60Hz Chris Lin
24deg. C, 64%RH

Report No.: RF151229C25-5
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3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 24

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-C 2004

All test items have been performed and recorded as per the above standards.

Note: The EUT has been verified to comply with the requirements of FCC Part 15, Subpart B, Class B (DoC).
The test report has been issued separately.

Report No.: RF151229C25-5 Page No. 12/70 Report Format Version: 6.1.1
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4 Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
1MHz for GPRS, EDGE and 5MHz for WCDMA, HSDPA, HSUPA, CDMA mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to 4m
to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power
value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum
reading equal to “Read Value® of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.I.R.P power - 2.15dBi.

Conducted Power Measurement:
The EUT was set up for the maximum power with GPRS, EDGE, WCDMA, HSDPA, HSUPA, CDMA link
data modulation and link up with simulator. Set the EUT to transmit under low, middle and high channel
and record the power level shown on simulator.

Report No.: RF151229C25-5 Page No. 13/70 Report Format Version: 6.1.1
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4.1.3 Test Setup
EIRP / ERP Measurement:

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Conducted Power Measurement:

COMMUNICATION

SIMULATOR EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Report No.: RF151229C25-5 Page No. 14/ 70
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4.1.4 Test Results
Conducted Output Power (dBm)

Band GSM1900
Channel 512 661 810
Frequency (MHz) 1850.2 1880 1909.8
GPRS 8 28.66 28.64 28.79
GPRS 10 28.24 28.20 28.35
GPRS 11 27.54 27.46 27.74
GPRS 12 26.64 26.51 26.78
EDGE 8 (MCS9) 25.35 25.44 25.38
EDGE 10 (MCS9) 25.16 25.28 25.21
EDGE 11 (MCS9) 24.84 24.98 24.88
EDGE 12 (MCS9) 24.26 24.45 24.35
Band WCDMA I
Channel 9662 9800 9938
Frequency (MHz) 1852.4 1880 1907.6
RMC 12.2K 23.08 23.02 23.11
HSDPA Subtest-1 23.02 22.98 23.07
HSDPA Subtest-2 23.01 22.96 23.06
HSDPA Subtest-3 22.55 22.50 22.59
HSDPA Subtest-4 22.53 22.48 22.56
HSUPA Subtest-1 23.05 23.01 23.09
HSUPA Subtest-2 21.09 21.00 21.09
HSUPA Subtest-3 22.01 21.99 22.04
HSUPA Subtest-4 21.05 21.01 21.05
HSUPA Subtest-5 23.03 23.00 23.07
Band CDMA2000 BC1
Channel 25 600 1175
Frequency (MHz) 1851.25 1880 1908.75
RC1+S055 24.02 22.85 22.65

Report No.: RF151229C25-5
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EIRP Power (dBm)
GPRS Mode
MODE | TX channel 512
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (mmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1850.20 175 22.4 1.0 23.4 33.0 9.6
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1850.20 -12.3 26.5 1.0 27.5 33.0 55
MODE | TX channel 661
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\op (ymmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1880.00 -19.8 20.3 1.1 21.4 33.0 -11.6
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o \op (ipey | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1880.00 -13.9 24.6 1.1 25.7 33.0 73
MODE | TX channel 810
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1909.80 -19.9 20.5 11 21.6 33.0 1.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1909.80 -14.1 24.3 1.1 25.4 33.0 76

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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EDGE Mode
MODE | TX channel 512
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction . .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1850.20 -20.5 19.4 1.0 20.4 -13.0 33.4
Antenna Polarity & Test Distance: Vertical at 3 M
N Reading S.G Power | Correction . .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1850.20 -15.3 23.5 1.0 245 33.0 -8.5
MODE | TX channel 661
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1880.00 -22.8 17.3 1.1 18.4 33.0 -14.6
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1880.00 -16.9 21.6 1.1 22.7 33.0 -10.3
MODE | TX channel 810
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction - .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1909.80 -22.9 17.5 1.1 18.6 33.0 -14.4
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1909.80 -17.1 21.3 1.1 224 33.0 -10.6

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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WCDMA Band 2 Mode
MODE | TX channel 9262
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction . .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1852.40 -21.7 18.2 1.0 19.2 33.0 -13.8
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1852.40 -20.1 18.7 1.0 19.7 33.0 -13.3
MODE | TX channel 9400
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1880.00 -21.8 18.3 1.1 19.4 33.0 -13.6
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1880.00 -19.8 18.7 1.1 19.8 33.0 -13.2
MODE | TX channel 9538
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1907.60 -22.4 18.0 1.1 19.1 33.0 -13.9
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1907.60 -19.3 19.1 1.1 20.2 33.0 -12.8

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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CDMA Mode
MODE | TX channel 25
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction . .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1851.25 -21.3 18.6 1.0 19.6 33.0 -13.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1851.25 -19.0 19.8 1.0 20.8 33.0 -12.2
MODE | TX channel 600
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\op (ymmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1880.00 -21.5 18.6 1.1 19.7 33.0 -13.3
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o \op (ipey | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1880.00 -19.5 19.0 1.1 20.1 33.0 -12.9
MODE | TX channel 1175
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1908.75 -21.1 19.3 1.1 20.4 33.0 -12.6
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1908.75 -17.6 20.8 1.1 21.9 33.0 -11.1

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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4.2 Frequency Stability Measurement
4.21 Limits of Frequency Stabiliity Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.2.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the
EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 Test Setup

L Oven Room
Communication

Simulator

_1_ Antenna

External Power Source

EUT
DC Power Supply
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4.2.4 Test Results

Frequency Error vs. Voltage

Frequency Error (ppm)
Voltage (Volts) Limit (ppm)
GPRS WCDMA Band 2 CDMA
26.4 -0.007 -0.008 -0.007 25
24 -0.005 -0.007 -0.005 25
21.6 -0.007 -0.007 -0.006 25
NOTE: The applicant defined the normal working voltage is from 21.6Vdc to 26.4Vdc.
Frequency Error vs. Temperature.
Frequency Error (ppm)
TEMP. (C) Limit (ppm)
GPRS WCDMA Band 2 CDMA
70 -0.011 -0.013 -0.011 25
60 -0.010 -0.013 -0.011 25
50 -0.009 -0.009 -0.010 25
40 -0.008 -0.008 -0.008 25
30 -0.007 -0.008 -0.007 25
20 -0.005 -0.007 -0.005 25
10 -0.008 -0.008 -0.008 25
0 -0.010 -0.009 -0.009 25
-10 -0.010 -0.010 -0.010 25
-20 -0.013 -0.013 -0.012 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Communication
Simulator

Power Splitter

—

Spectrum Analyzer

?

EUT

20dB Attenuation

PAD
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4.3.3 Test Result
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
GPRS EDGE
512 1850.2 0.255 0.250
661 1880.0 0.255 0.255
810 1909.8 0.250 0.255
Spectrum Plot Of Worst Value
GPRS EDGE
REW 10 kHz [T MP M&KH Marker 1 [T1] REW 10 kHz [TTIMP M&KH Marker 1 [T1]
VB 30 kHz 28,80 dBm VB 30 kHz 2561 dBm
4.5 Fet 445 dBm Att 30 dB SWT 955 ms 185026 GHr 445 Ref4d5dBm Att 30 dB SWT 956 ms 188007 GHz
40 Ofiset 24.5dB CEM 255.00 kHz a0 Ofiset 24.5 dB OBt 25500 kHz
Temg 1 [T1 OBA] Temg 1 [T1 OBA]
. : imorare | o ; 1 7 e
Temp 2 [T1 OBIA] Temp 2 [T1 OBIA]
st | ST _ 1 st oo

T
Center 1.8502 GHz

T
100 kHzi

T T T
Span 1 MHZ

@ |-

A

T
Center 1.85 GHz

T
100 kHzi

T
Span 1 MHZ
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Channel

Frequency (MHz)

99% Occupied Bandwidth (MHz)

WCDMA Band 2

HSDPA

HSUPA

9262

1852.4

417

417

4.18

9400

1880.0

4.15

4.20

4.20

9538

1907.6

4.18

4.18

4.15

WCDMA Band 2

HSDPA

REW 100 kHZ [T11MP MAKH
B 300 kHz
345 Rel M5dBm At 20 dB ST 1 ms
0 Offset 24508

REW 100 kHZ [T11MP MAKH

Marker 1[T1] Marker 1[T1]
17.03 dBm VB 500 kHz 17.29 dBm
190048 GHz | 45 Ret 3§ d8m Att 20 b SWT 1 ms 1 B80a0 GHz
B 418 MHz | otset 24548 B 420 MHz
Teme 1 [T1 CEA] Teme 1 [T1 CEA]
77 dBm 812 dBm
190553 GHE 0 ! 187792 GHz
Termp 2 [T1 CBIA] Termp 2 [T1 CBIA]
7.24 dBm
180972 GHz 10

1 MWWMTZ 7.82 dBm
/X 186212 GHz

@ |-

@

-65.5
T T T T T T T T T E
Center 18078 GHz 1 MHz/ Span 10 MHZ A D T Center 1.88 GHz 1 MHz/ Span 10 MHZ
REW 100 kHz IMIMPMARH e
VB 300 kHz 1755 dBim
345 el 345 8m Att 2048 ST ms 1 86028 GHz
0 Offset 24.5d8 B 4.20 MHz
Temp 1 [T1 OEIA]
| a74 dBm
0 187790 GHz
Termp 2 [T1 CEA]
TWW\\TZ o a5 e
10 186210 GHz

T
Center 1.85 GHz 1 MHz/

T
Span 10 MHZ

@
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Center 1.7324 GHz

T T
1 MHz/ Span 10 MHZ

99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
HSDPA HSUPA
1312 1712.4 4.17 4.18
1413 1732.6 4.18 4.18
1513 1752.6 417 417
HSDPA HSUPA
REV 100 kHZ NP ey ) REV 100 kHZ NP ey )
VB 500 kHz 17.60 dBm VB 500 kHz 1855 dBm
345 Ret 345 dBm Att 20 dB ST 1 ms 17308GHz | g5 Rel345 dBm At 20 B ST 1 ms 171158 ot
" Ottset 24.5 0B OBt 418 MHz " Ottset 24.5 0B =00 418 MiHz
Tema 1 [T1 OB Tema 1 [T1 OB
. ! e | g ! 1 7082 v
Temp 2 [T1 CBA] Temp 2 [T1 CBA]
. B g i e e
: / \ : N
gl M’W%
-6-5.5 ; ; ; <@> -6-5.5 ; <@>

T
Center 1.7124 GHz

T
1 MHz/

T
Span 10 MHz
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99% Occupied Bandwidth (MHZz)
CDMA
25 1851.25 1.28
600 1880.00 1.29
1175 1908.75 1.28

Channel Frequency (MHz)

Spectrum Plot Of Worst Value
CDMA

REW 30 kHz [T1]MP MaXH

Marker 1 [T1]

VB 300 kHz 1546 dBm

34.5_ Re1 345 dBm Att 20 B SWT308ms 1 88028 GHz

0 Oftset 24.5 0B B 1.29 MHz
Ternp 1 [T1 GEIA]

] 977 dBm

0 1 87936 GHz

T2 Temp 2 [T1 CEW]
T 11.96 dBm
10 188064 GHz

e Lol

55 T T T T T T ;
Center 1.88 GHz 300 kHz! Span 3 WHz
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4.4 Band Edge Measurement
4.4.1 Limits of Band Edge Measurement

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the

transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of

the fundamental emission of the transmitter may be employed.

44.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is
3kHz and VB of the spectrum is 10kHz (GPRS / EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 10MHz. RB of the spectrum is
100kHz and VB of the spectrum is 300kHz (WCDMA / HSDPA / HSUPA).

d. The center frequency of spectrum is the band edge frequency and span is 3MHz. RB of the spectrum is
15kHz and VB of the spectrum is 47kHz (CDMA).

e. Record the max trace plot into the test report.
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4.4.4 Test Results

GPRS

Offset 24.508

D1 1700 dBm.

40

;

T

150 kHz/

Center 1.85 GHz

T
Span 1.5 WHz

REVW 3 kHz AVVEN ey ) REW 3 kHz [TIAVVBA oeer 1 1]
VB 10 kHz 21,94 dBm VB 10 kHz -21.84 dBm
34.5_ Ref 345 dBm At 20 dB ST 158.16 ms 1549930 GHz 345 Ret 35 0Em At 20 0B ST 15816 ms 1.910003 GHz

0 Otfset 24.5 dB 0 Otfset 24.5 0B

0 0

0 iy o e

M P
0 i, b
/J r"\"\ /( \4
-10-] 104
DT -TZ00 dEm ] 1 DT T30 B 7 il
1] | | |
0 0
w0 fa Wy « il
f
i "y, " M
50 i 50 |
H W’W .
oy ' i <@> | ‘
655 [ [ T [ [ T 2 65.5 1 T T T
Center 1.85 GHz 180 kHzi Span 1.5 MHZ Center 1.91 GHz 180 kHzi Span 1.5 MHZ
REWY 3 kHz L LR - REWY 3 kHz L LR -
VB 10 kHz 5388 dBm VB 10 kHz 5418 dBm
34.5_ Re1 345 dBm Att 20 B SWT 15816 ms 1 545478 GHz 34.5_ Re1 345 dBm At 2008 ST 15818 ms 151007 GHz
Offset 24.5 8

DT 1200 B ]

N b
@ |- T —

T
Center 1.91 GHz

150 kHz/

Span 1.5 WHz

€
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VERITAS
REW 100 kHz LA B - REW 100 kHz LA B -
B 300 kHz 18.00 dBm VB 300 kHz -17.19 dBm
345 Fel 345 8m Att 2048 SWT 1 ms 1850000 GHz 345 Fel 345 8m Att 2048 SWT 1 ms 1.810000 GHz
0 Otfset 24.5 0B 0 Otfset 24.5 0B
0 0
- /MWWWMWM o WWAWNNNWW
i { \\ i fﬂ‘ \
-10-] / \ -10-] \
D1 -T200 dBm [ .
» | »
a0 | a0
WM MM
40 o™ 40
50 5
- @ -
032 T T T T z 032 T T T T T
Center 185 GHz 1 MHz! Span 10 MHz Center 191 GHz 1 MHz! Span 10 MHz
REWY 100 kHz L LR - REWY 100 kHz L LR -
VB 300 kHZ 1646 dBm WEWY 300 kHZ -16.53 dBm
34.5_ Re1 345 dBm Att 20 B SWT 1 ms 1850000 GHz 34.5_ Re1 345 dBm Att 20 B SWT 1 ms 1.910000 GHz
0 Offset 24.5 8 0 Offset 24.5 8
0 0
- WM - WMWW
0 / \ 0 / \
10 \ 10 / \
DT 1700 i I DT 1700 4
0

0 Offset 24508

Mwmwmwwm\

;
\

0 Offset 24508

[ty
-50 -50
-60 i (@ 0 7 (@
653 T T T T 3 655 T T T T T 3
Ceniter 1.85 GHz 1 MHz/ Span 10 MHz Centter 1.91 GHz 1 MHz/ Span 10 MHz
REWY 100 kHz [T1] &Y VIEW Marker 1 [T1] REW 100 kHz [T1].83 VIEW Marker 1 [T1]
B 300 kHz 18.34 dBm VB 300 kHz -17.28 dBm
545 et 345 aBm At 20 0B SWT 1 ms 1.850000 GHz 345 Ret 35 0Em Att 20 0B ST 1 ms 1.910033 GHz

=]

L

853 T T T T 032 T T T
Center 185 GHz 1 MHz! Span 10 MHz Center 191 GHz 1 MHz! Span 10 MHz
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REWV 15 kHz LA B - REWV 15 kHz LA B -
VB 4T KHZ 3479 4Bm VB 4T KHZ 31 94 0Bm
345 Fel 345 8m Att 2048 ST 40 2ms 1850000 GHz 545 et 345 aBm At 2008 ST 402ms 1910010 GHz
0 Otfset 24.5 0B 0 Otfset 24.5 0B
0 0
10 10

o ] o % "
AW Averages 100 W
50 50

-65.5

T T T T T T
Center 1 85 GHz 300 kHzi Span 3 WHz A D T Center 1 81 GHz 300 kHzi Span 3 WHz
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4.5 Peak To Average Ratio
4.5.1 Limits of Peak To Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

45.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.5.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.5.4 Test Results
Peak To Average Ratio (dB)
Channel Frequency (MHz)
GPRS EDGE
512 1850.2 3.93 3.31
661 1880.0 443 3.29
810 1909.8 3.59 2.37
Spectrum Plot Of Worst Value
GPRS | EDGE
RL Freg/Channel : Freq/Channel
Ch Freq  1.88 GHz 7 TR ol el Ch Frea  1.8502 Gliz EETETT v
startFraq e
1.88000008 GHz| | 1.85026868 GHz
Average Power Baussian = l| Average Power

28.12 dBn . onlro | 25.40 dBm
51.21% . : il 49.98%

CF Step
500680080 MHz

Freq Offset | Freq Offs
B.oEa6a0Ee Hz| |

8.90000008

| Copyright 2000-2012 Agilent Technologies ] yright 2000-2012 Agilent Technologies
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Peak To Average Ratio (dB)
Channel Frequency (MHz)
WCDMA Band 2 HSDPA HSUPA
9262 1852.4 3.22 3.24 3.22
9400 1880.0 3.08 3.07 3.06
9538 1907.6 3.09 3.1 3.12
WCDMA Band 2 ‘ HSDPA
Agilent 13:87:43 30 Jul 2016 RL Freg/Channel Agilent 13:13:21 38 Jul 2016 RL Freq/Channel

Ch Freq 1.3524 GHz

Average Power
22.96 dBm
52.45%

Trig Fres

Center Freq
1.85246008 GHz

Start Freq
1.85240808 GHz

Ch Freq

1.8524 GHz

Average Power

Stop Freq
1.85240808 GHz

CF Step
506086808 MHz

Auto Man

Freq Offset
0.008000G0 Hz

22.65 dBm

52.26%

Center Freq

Trig Free | 4 sooamags GHz

Start Freq
1.85240808 GHz

Stop Freq
1.85240808 GHz

CF Step
506086808 MHz

Auto Man

Freq Offset
0.008000G0 Hz

Copyright 2008-2012 Agilent Technologies Copyright 2008-2012 Agilent Technologies
HSUPA

3 Agilent 13:16:11 38 Jul 2016

Ch Freq 1.8524 GHz

Average Power
22.74 dBm
52.33%

RL

ig Free

Freg/Channel

Center Freq
1.85240808 GHz

Start Freq
1.85246806 GHz

Stop Freq
1.85240000 GHz

CF Step
5.000806000 MHz
Auto Man!

Freq Offset
5.60068006 Hz

Copyright 2008-2012 Agilent Technologies
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Peak To Average Ratio (dB)
Channel Frequency (MHz)
HSDPA HSUPA
1312 1712.4 3.40 3.43
1413 1732.6 3.45 3.40
1513 1752.6 3.52 3.53
HSDPA | HSUPA
Agilent 13:34:18 38 Jul 2016 RL |Freq/ChanneI Agilent 13:36:11 38 Jul 2016 RL |Freq/ChanneI

Center Freq
1.75266008 GHz

Center Freq
1.75266008 GHz

Ch Freq 1.7526 GHz Trig Free Ch Freq 1.7526 GHz Trig Free

Start Freq
1.75260808 GHz

Start Freq
1.75260808 GHz

Average Power Average Power

22.43 dBm L7t 22:20 dém ; L7t
51.40% 51.36% ETATLLY i

CF Step
506086808 MHz

Auto Man

CF Step
506086808 MHz

Auto Man

Freq Offset
0.008000G0 Hz

Freq Offset
0.008000G0 Hz

Signal Track Signal Track
0t Off

On On

Copyright 2008-2012 Agilent Technologies Copyright 2008-2012 Agilent Technologies
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Peak To Average Ratio (dB)
Channel Frequency (MHz)
CDMA
25 1851.25 4.89
600 1880.00 3.89
1175 1908.75 3.82

Spectrum Plot Of Worst Value
CDMA

Agilent 28:47:61 1 Aug 2015 RL

|Freq/Channel

Center Freq

Ch Freq 1.83125 GHz Trig Free 1.85125008 GHz

StartFreq
1.85125000 GHz

Average Power

23.52 dBm Stop Freq
1.85125008 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
B.000ARAGE Hz

Signal Track
On DFf|

Copyright 2000-2012 Agilent Technologies
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4.6 Conducted Spurious Emissions
4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.6.2 Test Setup

Communication )
Simulator Power Spilitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.6.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 20GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM Mode

GPRS

Channel 512

Frequency Range : 9kHz~3GHz

Frequency Range : 3GHz~10GHz

D1 1700 dBm.

e
MWWWWMMWMW

T T T
Start 10 GHz 1GHz/ Stop 20 GHz

REW 1 MHz [T1IMP VIEW REW 1 MHz [T1IMP VIEW
VB 3 MHZ VB 3 MHZ
345 et 345 dBm Att 20 0B SWT 908 ms 545 et 345 dBm At 20 9B ST 11 63 ms
0 Otfset 24.5 dB 0 Otfset 24.5 dB
0 0
10 10
0 0
-10-] 104
DT T30 dFim DT T30 dFim
0 0
30 30
;" ettt T PR ST " WWMMWWMWWWWWW
50 0
iy <@> ” <@>
5.2 [ [ T [ [ T 2 5.5 1 1 T 1 1 T 2
Start 8 kHz 299 9991 MHz/ Stop 3 GHI A D T Start 3 GHz 700 MHz/ Stap 10 GHz
Frequency Range : 10GHz~20GHz
REW 1 MHz [T1IMP VIEW
VB 3 MHZ
245 et 245 dBm Att 1048 ST S0 ms:
0 Otfset 24.5 dB
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E

GPRS

Channel 661

Frequency Range : 9kHz~3GHz

Frequency Range : 3GHz~10GHz

REW 1 MHz [T1IMP YIEW
VB 3 MHZ
345 et 345 dBm Att 20 0B SWTS5ms
0 Otfset 24.5 dB
0
10
0
104
LD KR 7
20
30
40 Aot st e i _fnia, e, bt e s
50
0
853 T T T T T T
Start & kHz 239.9991 WHz Stop 3 GHz

Ret 34.5 dBm

At 20 dB

REW 1 MHz [T11MP YIEW
VRN 3 MHZ
SWT 11 BB ms

0 Offset 24508

[ DT-12100 dBm

0 WWWWMWMMVMWMMM’WMM

@ |-

A

T
Start 3GHz

T
700 MHz/

T
Stop10GHz IS

Frequency Range : 10GHz~20GHz

REW 1 MHZ [TTIMP YIEW
WEAY 3 MHZ
245 Ref 245 dBm Att 10d8 SWT 50 ms
0 Otfset 24508
10
0
10
| DT 1300 dBm
0
30
0 Y I
MWMW I N ST
50
60
0
<755

T T T
Start 10 GHz 1GHz/ Stop 20 GHz

A
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WCDMA Band 2 Mode

WCDMA
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4.7 Radiated Emission Measurement
4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to 4m
to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power
value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum
reading equal to “Read Value” of step a. Record the power level of S.G

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.R.P power - 2.15dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1MHz/3MHz.

4.7.3 Deviation from Test Standard

No deviation.
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4.7.4 Test Setup

Radlo shsorbing makethl  giokied Cose  Groand Plame
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For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results
Below 1GHz
GPRS Mode
Mode TX channel 512 Frequency Range Below 1000 MHz
Environmental Conditions | 24deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Alan Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 80.44 -50.5 -54.8 -1.6 -56.4 -13.0 -43.4
2 125.06 -56.3 -63.4 0.0 -63.4 -13.0 -50.4
3 317.12 -56.7 -66.2 5.2 -61.0 -13.0 -48.0
4 652.74 -56.7 -60.1 4.8 -55.3 -13.0 -42.3
5 774.96 -63.1 -62.3 4.3 -58.0 -13.0 -45.0
6 935.98 -67.0 -63.9 3.9 -60.0 -13.0 -47.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o105 (4am) | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 80.44 -52.3 -54.3 -1.6 -55.9 -13.0 -42.9
2 130.88 -52.0 -57.1 -0.1 -57.2 -13.0 -44.2
3 179.38 -54.2 -58.2 2.8 -55.4 -13.0 -42.4
4 683.78 -61.2 -61.5 5.1 -56.4 -13.0 -43.4
5 778.84 -63.8 -61.6 4.2 -57.4 -13.0 -44.4
6 935.98 -63.3 -58.5 3.9 -54.6 -13.0 -41.6
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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EDGE Mode

Mode

TX channel 512

Frequency Range

Below 1000 MHz

Environmental Conditions

24deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Alan Wu

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading

S.G Power

Correction

No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 80.44 -50.5 -54.8 -1.6 -56.4 -13.0 -43.4
2 222.06 -59.2 -72.8 5.4 -67.4 -13.0 -54.4
3 454 .86 -67.0 -73.1 5.0 -68.1 -13.0 -55.1
4 652.74 -56.7 -60.1 4.8 -55.3 -13.0 -42.3
5 774.96 -63.1 -62.3 4.3 -58.0 -13.0 -45.0
6 935.98 -67.0 -63.9 3.9 -60.0 -13.0 -47.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | p\op (miy | Limit (@Bm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 179.38 -54.2 -58.2 2.8 -55.4 -13.0 -42.4
2 276.38 -63.6 -66.6 5.3 -61.3 -13.0 -48.3
3 569.32 -66.7 -69.4 4.5 -64.9 -13.0 -51.9
4 652.74 -61.5 -61.7 4.8 -56.9 -13.0 -43.9
5 778.84 -63.8 -61.6 4.2 -57.4 -13.0 -44.4
6 935.98 -63.3 -58.5 3.9 -54.6 -13.0 -41.6
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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WCDMA Band 2 Mode

Mode TX channel 9262 Frequency Range Below 1000 MHz

Environmental Conditions | 24deg. C, 68%RH Input Power 120Vac, 60Hz

Tested By Alan Wu

Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(zaBdr:‘)g \Z'lﬁep(‘;"B"ﬁ:) fa‘z;r:rczfé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 80.44 -49.2 -53.5 -1.6 -55.1 -13.0 -42.1
2 125.06 -54 .1 -61.2 0.0 -61.2 -13.0 -48.2
3 288.02 -59.0 -67.5 5.2 -62.3 -13.0 -49.3
4 319.06 -55.9 -65.4 5.2 -60.2 -13.0 -47.2
5 650.80 -55.6 -59.1 4.8 -54.3 -13.0 -41.3
6 784.66 -61.8 -60.7 4.2 -56.5 -13.0 -43.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | p\op (miy | Limit (@Bm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)

1 80.44 -53.0 -55.0 -1.6 -56.6 -13.0 -43.6
2 130.88 -52.6 -57.7 -0.1 -57.8 -13.0 -44.8
3 222.06 -59.6 -65.8 5.4 -60.4 -13.0 -47.4
4 383.08 -52.9 -59.5 5.3 -54.2 -13.0 -41.2
5 676.02 -60.9 -61.0 5.1 -55.9 -13.0 -42.9
6 935.98 -65.1 -60.3 3.9 -56.4 -13.0 -43.4

Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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CDMA Mode

Mode TX channel 25 Frequency Range Below 1000 MHz
Environmental Conditions | 24deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Alan Wu

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction

No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 80.44 -48.7 -53.0 -1.6 -54.6 -13.0 -41.6

2 136.70 -54 .1 -60.1 -0.3 -60.4 -13.0 -47 .4

3 317.12 -55.3 -64.8 5.2 -59.6 -13.0 -46.6

4 650.80 -54.7 -58.2 4.8 -53.4 -13.0 -40.4

5 780.78 -61.5 -60.5 4.2 -56.3 -13.0 -43.3

6 935.98 -63.5 -60.4 3.9 -56.5 -13.0 -43.5

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction

No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 80.44 -52.2 -54.2 -1.6 -55.8 -13.0 -42.8

2 130.88 -53.0 -58.1 -0.1 -58.2 -13.0 -45.2

3 289.96 -60.9 -65.9 5.2 -60.7 -13.0 -47.7

4 679.90 -61.8 -61.8 5.1 -56.7 -13.0 -43.7

5 774.96 -64.2 -62.2 4.3 -57.9 -13.0 -44.9

6 835.10 -51.0 -48.5 4.0 -44.5 -13.0 -31.5

Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Above 1GHz
GPRS Mode
Mode TX channel 512 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3700.40 -49.1 -43.1 7.1 -36.0 -13.0 -23.0
2 5550.60 -53.4 -41.7 6.8 -34.9 -13.0 -21.9
3 7400.80 -53.3 -33.1 4.3 -28.8 -13.0 -15.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3700.40 -49.2 -42.2 7.1 -35.1 -13.0 -22.1
2 5550.60 -53.6 -42.2 6.8 -35.4 -13.0 -22.4
3 7400.80 -53.2 -33.7 4.3 -29.4 -13.0 -16.4
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Mode TX channel 661 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\np (4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -49.1 -42.6 7.1 -35.5 -13.0 -22.5
2 5640.00 -53.5 -41.2 6.7 -34.5 -13.0 -21.5
3 7520.00 -563.7 -33.2 4.2 -29.0 -13.0 -16.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\0p (4am) | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -49.2 -41.8 7.1 -34.7 -13.0 -21.7
2 5640.00 -53.6 -42.2 6.7 -35.5 -13.0 -22.5
3 7520.00 -53.8 -33.6 4.2 -29.4 -13.0 -16.4
Remarks:

Report No.: RF151229C25-5

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX channel 810 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3819.60 -49.2 -42.5 7.1 -35.4 -13.0 -21.4
2 5729.40 -53.3 -40.4 6.7 -33.7 -13.0 -20.7
3 7639.20 -53.6 -33.2 4.2 -29.0 -13.0 -16.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\np (4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3819.60 -49.2 -41.5 7.1 -34.4 -13.0 -21.4
2 5729.40 -53.3 -41.9 6.7 -35.2 -13.0 -22.2
3 7639.20 -53.6 -33.7 4.2 -29.5 -13.0 -16.5
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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EDGE Mode
Mode TX channel 512 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3700.40 -51.1 -45.1 7.1 -38.0 -13.0 -25.0
2 5550.60 -55.4 -43.7 6.8 -36.9 -13.0 -23.9
3 7400.80 -55.3 -35.1 4.3 -30.8 -13.0 -17.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\pp 4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3700.40 -51.2 -44 .2 7.1 -37.1 -13.0 -24 1
2 5550.60 -55.6 -44 2 6.8 -37.4 -13.0 -24.4
3 7400.80 -55.2 -35.7 4.3 -31.4 -13.0 -18.4
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Mode TX channel 661 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\np 4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -51.1 -44.6 7.1 -37.5 -13.0 -24.5
2 5640.00 -55.5 -43.2 6.7 -36.5 -13.0 -23.5
3 7520.00 -565.7 -35.2 4.2 -31.0 -13.0 -18.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\0p (4am) | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -51.2 -43.8 7.1 -36.7 -13.0 -23.7
2 5640.00 -55.6 -44.2 6.7 -37.5 -13.0 -24.5
3 7520.00 -55.8 -35.6 4.2 -31.4 -13.0 -18.4
Remarks:
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1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode TX channel 810 Frequency Range Above 1000MHz
Environmental Conditions | 25deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3819.60 -51.2 -44.5 7.1 -37.4 -13.0 -24.4
2 5729.40 -55.5 -42.4 6.7 -35.7 -13.0 -22.7
3 7639.20 -55.3 -35.2 4.2 -31.0 -13.0 -18.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\np (4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3819.60 -51.2 -43.5 7.1 -36.4 -13.0 -23.4
2 5729.40 -55.3 -43.9 6.7 -37.2 -13.0 -24.2
3 7639.20 -55.6 -35.7 4.2 -31.5 -13.0 -18.5
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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WCDMA Band 2 Mode

Mode TX channel 9262 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Alan Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3704.80 -53.8 -47.8 7.1 -40.7 -13.0 -27.7
2 5557.20 -59.8 -48.1 6.8 -41.3 -13.0 -28.3
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\pp 4y | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3704.80 -51.7 -44.6 7.1 -37.5 -13.0 -24.5
2 5557.20 -56.6 -45.2 6.8 -38.4 -13.0 -25.4
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Mode TX channel 9400 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Alan Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\0p (4am) | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -54.4 -47.9 7.1 -40.8 -13.0 -27.8
2 5640.00 -60.4 -48.1 6.7 -41.4 -13.0 -28.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\pp 4y | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3760.00 -51.5 -44 1 7.1 -37.0 -13.0 -24.0
2 5640.00 -56.1 -44.7 6.7 -38.0 -13.0 -25.0
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX channel 9538 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Alan Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
) ' (dBm) Value (dBm) | Factor (dB)
1 3815.20 -53.4 -46.6 7.1 -39.5 -13.0 -26.5
2 5722.80 -59.4 -46.3 6.7 -39.6 -13.0 -26.6
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | p\op (miy | Limit (@Bm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 3815.20 -51.6 -43.9 7.1 -36.8 -13.0 -23.8
2 5722.80 -57.0 -45.6 6.7 -38.9 -13.0 -25.9
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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CDMA Mode

Mode TX channel 25 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Chris Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 3702.50 -50.3 -44.3 7.1 -37.2 -13.0 -24.2
2 5553.75 -563.8 -42.1 6.8 -35.3 -13.0 -22.3
3 7405.00 -63.1 -42.8 4.3 -38.5 -13.0 -25.5

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 3702.50 -52.2 -45.1 71 -38.0 -13.0 -25.0

2 5553.75 -55.4 -44.0 6.8 -37.2 -13.0 -24.2

3 7405.00 -60.5 -40.9 4.3 -36.6 -13.0 -23.6
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Mode TX channel 600 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Chris Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 3760.00 -50.4 -43.9 7.1 -36.8 -13.0 -23.8
2 5640.00 -53.6 -41.3 6.7 -34.6 -13.0 -21.6
3 7520.00 -63.0 -42.5 4.2 -38.3 -13.0 -25.3

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 3760.00 -52.3 -44.9 71 -37.8 -13.0 -24.8

2 5640.00 -55.3 -43.9 6.7 -37.2 -13.0 -24.2

3 7520.00 -60.6 -40.4 4.2 -36.2 -13.0 -23.2
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX channel 1175 Frequency Range Above 1000MHz
Environmental Conditions | 24deg. C, 64%RH Input Power 120Vac, 60Hz
Tested By Chris Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3817.50 -50.3 -43.6 7.1 -36.5 -13.0 -23.5
2 5726.25 -53.5 -40.4 6.7 -33.7 -13.0 -20.7
3 7635.00 -62.8 -42.6 4.2 -38.4 -13.0 -25.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\np (4pmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3817.50 -52.1 -44.4 7.1 -37.3 -13.0 -24.3
2 5726.25 -55.1 -43.7 6.7 -37.0 -13.0 -24.0
3 7635.00 -60.3 -40.4 4.2 -36.2 -13.0 -23.2
Remarks:

1. Output Power (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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5 Pictures of Test Arrangements
Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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