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1 Certificate of Conformity

Product: Mobile Computer
Brand: CIPHERLAB
Test Model: RS50
Sample Status: Engineering sample
Applicant: CIPHERLAB CO., LTD
Test Date: Apr. 15 ~ May 24, 2017

Standards: FCC Part 22, Subpart H

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 : O l.\_/\_,/—*——-/

=
Pettie Chen / Senior Specialist

, Date: May 31, 2017

7

i

K/

Approved by : WAL o , Date: May 31, 2017
Bruce Chen / Project Engineer
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2 Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

Foe Test ltem Result Remarks

Clause

2.1046 Effective radiated power Pass Meet the requirement of limit
22.913 (a) P 9 :

2.1047 Modulation characteristics Pass Meet the requirement

- Peak To Average Ratio Pass Meet the requirement of limit.

21055 Frequency Stability Pass Meet the requirement of limit.

22.355

2.1049 Occupied Bandwidth Pass Meet the requirement of limit.

22.917 Band Edge Measurements Pass Meet the requirement of limit.

321 8?; Conducted Spurious Emissions Pass Meet the requirement of limit.

21053 Meet the requirement of limit.

2'2 917 Radiated Spurious Emissions Pass Minimum passing margin is

-19.3dB at 1648.40MHz.

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 EXpanC:ESZl;r(\f)ertamty
30MHz ~ 200MHz 3.86 dB
Radiated Emissi to 1 GH
S mmsbne I ‘ 200MHz ~1000MHz 3.87 dB
1GHz ~ 18GH 2.29 dB
Radiated Emissions above 1 GHz 18GHZz — 40GHZz o b
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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 May 02, 2017 | May 01, 2018
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100041 Nov. 16, 2016 | Nov. 15, 2017
BILOG Antenna
SCHWARZBECK VULB9168 9168-171 Dec. 28, 2016 | Dec. 27, 2017
HORN Antenna
SCHWARZBECK 9120D 209 Dec. 27, 2016 | Dec. 26, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Dec. 14, 2016 | Dec. 13, 2017
Loop Antenna EM-6879 269 Aug. 11, 2016 | Aug. 10, 2017
Preamplifier 8447D 2944A10738 Aug. 22, 2016 | Aug. 21, 2017
Agilent
ig?liftp“f'er 8449B 3008A01922 Sep. 18, 2016 | Sep. 17, 2017
RF signal cable
HUBER+SUHNER SUCOFLEX 104 Cable-CH3-03 (214378) | Aug. 22, 2016 | Aug. 21, 2017
RF signal cable Cable-CH3-03
HUBER+SUHNER SUCOFLEX 106 (309224+12738) Aug. 22, 2016 | Aug. 21, 2017
Software ADT_Radiated
BV ADT \VV7.6.15.9.4 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
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. The FCC Site Registration No. is 988962.

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

3.1 General Description of EUT

Product Mobile Computer
Brand CIPHERLAB
Test Model RS50
Sample Status Engineering sample
Power Supply Rating dVdc (adapter)
3.8Vdc (battery)
GSM, GPRS: GMSK
EDGE: 8PSK
Modulation Type WCDMA: BPSK, QPSK
HSDPA: BPSK
HSUPA: QPSK
LTE: QPSK, 16QAM
GSM 824.2MHz ~ 848.8MHz

Operating Frequency

WCDMA Band 5

826.4MHz ~ 846.6MHz

LTE Band 5 (Channel Bandwidth 1.4MHz)

824.7MHz ~ 848.3MHz

LTE Band 5 (Channel Bandwidth 3MHz)

825.5MHz ~ 847.5MHz

LTE Band 5 (Channel Bandwidth 5MHz)

826.5MHz ~ 846.5MHz

LTE Band 5 (Channel Bandwidth 10MHz)

829.0MHz ~ 844.0MHz

Max. ERP Power

GSM

1698.244mW (32.3dBm)

WCDMA Band 5

102.329mW (20.1dBm)

LTE Band 5 (Channel Bandwidth 1.4MHz)

478.630mW (26.8dBm)

LTE Band 5 (Channel Bandwidth 3MHz)

446.684mW (26.5dBm)

LTE Band 5 (Channel Bandwidth 5MHZz)

LTE Band 5 (Channel Bandwidth 10MHz)

(

(
467.735mW (26.7dBm)
501.187mW (27.0dBm)

Antenna Type

GSM: PIFA antenna with 0.79dBi gain

WCDMA Band 5: PIFA antenna with 0.79dBi gain

LTE Band 5:
Main Ant.: PIFA antenna with 0.79dBi gain
Aux. Ant.: PIFA antenna with -5.68dBi gain

Antenna Connector

spring

Accessory Device

Adapter, Battery

Data Cable Supplied

1.5m shielded USB cable with 1 core

Note:

1. The EUT uses following accessory devices.

Component Vendor Model Specification
Sunny COMPUTER I/P: 100-240Vac, 1.0A MAX, 50-60Hz
Adapter TECHNOLOGY cO. LTD. | 5 '51961-1005 OIP: +5Vdc, 2A, 10W MAX.
Battery CIPHERLAB BA-0115A3 3.8Vdc
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3.2 Configuration of System under Test

EUT

Adapter (EUT)
Remote site
Radio
Communication
Tester (A)

3.2.1 Description of Support Units

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

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
Radio
A Communication R&S CMU200 123112 NA
Tester
Note:

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.
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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

Y-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
128(824.2MHz),
- ERP 128 to 251 189(836.4MHz), GSM
251(848.8MHz)
- Modulation Characteristics 128 to 251 189(836.4MHz) GSM, GPRS, EDGE
- Frequency Stability 128 to 251 189(836.4MHz) GSM
128(824.2MHz),
- Occupied Bandwidth 128 to 251 189(836.4MHz), GSM, GPRS, EDGE
251(848.8MHz)
128(824.2MHz),
- Band Edge 128 to 251 251(848.8MHz) GSM, GPRS, EDGE
128(824.2MHz),
- Peak To Average Ratio 128 to 251 189(836.4MHz), GSM, GPRS, EDGE
251(848.8MHz)
128(824.2MHz),
- Conducted Emission 128 to 251 189(836.4MHz), GSM, GPRS, EDGE
251(848.8MHz)
Radiated Emission
- Below 1GHz 128 to 251 128(824.2MHz) GSM
. o 128(824.2MHz),
; Raﬂsg‘i Egﬁi'on 128 to 251 189(836.4MHz) GSM
251(848.8MHz)
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WCDMA Mode

EUT
Configure Test Item Available Channel | Tested Channel Mode
Mode
4132(826.4MHz),
- ERP 4132 to 4233 4182(836.6MHz), WCDMA
4233(846.6MHz)
- Modulation Characteristics| 4132 to 4233 4182(836.6MHz) | WCDMA, HSDPA, HSUPA
- Frequency Stability 4132 to 4233 4182(836.6MHz) WCDMA
4132(826.4MHz),
- Occupied Bandwidth 4132 to 4233 4182(836.6MHz), | WCDMA, HSDPA, HSUPA
4233(846.6MHz)
i 4132(826.4MHz)
Band Edge 4132 to 4233 4233(846.6MHz) WCDMA, HSDPA, HSUPA
4132(826.4MHz),
- Peak To Average Ratio 4132 to 4233 4182(836.6MHz), | WCDMA, HSDPA, HSUPA
4233(846.6MHz)
4132(826.4MHz),
- Conducted Emission 4132 to 4233 4182(836.6MHz), | WCDMA, HSDPA, HSUPA
4233(846.6MHz)
. Radiated Emission 4132104233 | 4132(826.4MH WCDMA
Below 1GHz ° (826. Z)
. . 4132(826.4MHz),
- Raﬂsg‘i ng‘;"’” 413210 4233 | 4182(836.6MHz), WCDMA
4233(846.6MHz)
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LTE Band 5
. . Channel .
Test item Available channel Tested channel ) Modulation Mode
Bandwidth
20407(824.7MHz),
20407 to 20643 20525(836.5MHz), 1.4MHz QPSK 1 RB /5 RB Offset
20643(848.3MHz)
20415(825.5MHz),
20415 to 20635 20525(836.5MHz), 3MHz QPSK 1 RB /14 RB Offset
20635(847.5MHz)
ERP
20425(826.5MHz),
20425 to 20625 20525(836.5MHz), 5MHz QPSK 1 RB / 24 RB Offset
20625(846.5MHz)
20450(829.0MHz),
20450 to 20600 20525(836.5MHz), 10MHz QPSK 1 RB /49 RB Offset
20600(844.0MHz)
. L 20407 to 20643 20525(836.5MHz), 1.4MHz QPSK/ 16QAM 1 RB /5 RB Offset
Modulation characteristics
20450 to 20600 20525(836.5MHz), 10MHz QPSK/ 16QAM 1 RB /49 RB Offset
Frequency Stability 20407 to 20643 20525(836.5MHz) 1.4MHz QPSK 1 RB /5 RB Offset
20407(824.7MHz),
20407 to 20643 20525(836.5MHz), 1.4MHz QPSK/ 16QAM 5 RB / ORB Offset
20643(848.3MHz)
20415(825.5MHz),
20415 to 20635 20525(836.5MHz), 3MHz QPSK/ 16QAM 14 RB / ORB Offset
. . 20635(847.5MHz)
Occupied Bandwidth
20425(826.5MHz),
20425 to 20625 20525(836.5MHz), 5MHz QPSK/ 16QAM 24RB / ORB Offset
20625(846.5MHz)
20450(829.0MHz),
20450 to 20600 20525(836.5MHz), 10MHz QPSK/ 16QAM 49RB / ORB Offset
20600(844.0MHz)
1 RB /0 RB Offset
20407(824.7MHz),
20407 to 20643 1.4MHz QPSK 1 RB /5 RB Offset
20643(848.3MHz)
6 RB /0 RB Offset
1 RB /0 RB Offset
20415(825.5MHz),
20415 to 20635 3MHz QPSK 1 RB/ 14 RB Offset
20635(847.5MHz)
15 RB / 0 RB Offset
Band Edge
1 RB /0 RB Offset
20425(826.5MHz),
20425 to 20625 5MHz QPSK 1 RB / 24 RB Offset
20625(846.5MHz)
25 RB / 0 RB Offset
1 RB /0 RB Offset
20450(829.0MHz), S¢
20450 to 20600 10MHz QPSK 1 RB /49 RB Offset
20600(844.0MHz)
50 RB / 0 RB Offset
20407(824.7MHz),
20407 to 20643 20525(836.5MHz), 1.4MHz QPSK/ 16QAM 1 RB /5 RB Offset
20643(848.3MHz)
20415(825.5MHz),
20415 to 20635 20525(836.5MHz), 3MHz QPSK/ 16QAM 1 RB/ 14 RB Offset
. 20635(847.5MHz)
Peak to Average Ratio
20425(826.5MHz),
20425 to 20625 20525(836.5MHz), 5MHz QPSK/ 16QAM 1 RB /24 RB Offset
20625(846.5MHz)
20450(829.0MHz),
20450 to 20600 20525(836.5MHz), 10MHz QPSK/ 16QAM 1 RB /49 RB Offset
20600(844.0MHz)
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. . Channel .
Test item Available channel Tested channel ) Modulation Mode
Bandwidth
20407(824.7MHz),
20407 to 20643 20525(836.5MHz), 1.4MHz QPSK 1 RB /5 RB Offset
20643(848.3MHz)
20415(825.5MHz),
20415 to 20635 20525(836.5MHz), 3MHz QPSK 1 RB/ 14 RB Offset
. 20635(847.5MHz)
Conducted Emission
20425(826.5MHz),
20425 to 20625 20525(836.5MHz), 5MHz QPSK 1 RB/ 24 RB Offset
20625(846.5MHz)
20450(829.0MHz),
20450 to 20600 20525(836.5MHz), 10MHz QPSK 1 RB /49 RB Offset
20600(844.0MHz)
20407 to 20643 20407(824.7MHz) 1.4MHz QPSK 1 RB /5 RB Offset
Radiated Emission 20415 to 20635 20415(825.5MHz) 3MHz QPSK 1 RB/ 14 RB Offset
Below 1GHz 20425 to 20625 20425(826.5MHz) 5MHz QPSK 1 RB /24 RB Offset
20450 to 20600 20450(829.0MHz) 10MHz QPSK 1 RB /49 RB Offset
20407(824.7MHz),
20407 to 20643 20525(836.5MHz), 1.4MHz QPSK 1 RB /5 RB Offset
20643(848.3MHz)
20415(825.5MHz),
20415 to 20635 20525(836.5MHz), 3MHz QPSK 1 RB /14 RB Offset
Radiated Emission 20635(847.5MHz)
Above 1GHz 20425(826.5MHz),
20425 to 20625 20525(836.5MHz), 5MHz QPSK 1 RB / 24 RB Offset
20625(846.5MHz)
20450(829.0MHz),
20450 to 20600 20525(836.5MHz), 10MHz QPSK 1 RB /49 RB Offset
20600(844.0MHz)

Note:

1. For radiated emission below 1GHz, the low, mid and high channels were pre-tested in chamber. The low
channel was the worst case and chosen for final test.

2. The conducted output power for QPSK and 16QAM, measured value of QPSK is higher than 16QAM
mode. Therefore, only occupied bandwidth and Peak to average ratio items had been tested under QPSK
and 16QAM modes, the other test items were performed under QPSK mode only.

3. The EUT supported 1 antenna transmitter for licence parameter.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Modulation characteristics 24deg. C, 64%RH 120Vac, 60Hz Match Tsui
Frequency Stability 24deg. C, 64%RH 3.8Vdc 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
16deg. C, 66%RH
Radiated Emission ?gggg 8 gg:ﬁ:sn 120Vac, 60Hz j:r::sc\g:%
20deg. C, 66%RH

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 22

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-D 2010

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.
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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 7 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 GSM, 5MHz for WCDMA mode, 10MHz for LTE 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 GSM, WCDMA, LTE 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.
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4.1.3 Test Setup
EIRP / ERP Measurement:

Conducted Power Measurement:

Radio absorbing material ghiclded Case

COMMUNICATION
SIMULATOR

Spectrum

ool

(=1 + I i+
o g g g

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

EUT

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

Conducted Output Power (dBm)

Band GSM850

Channel 128 189 251
Frequency 824.2 836.4 848.8
GSM 32.15 32.28 32.39
GPRS 8 32.12 32.26 32.35
GPRS 10 31.54 31.69 31.89
GPRS 11 29.91 30.04 30.17
GPRS 12 28.77 28.94 29.03
EDGE 8 (MCS9) 26.28 26.35 26.48
EDGE 10 (MCS9) 25.06 25.28 25.40
EDGE 11 (MCS9) 23.11 23.25 23.38
EDGE 12 (MCS?9) 21.99 22.13 22.32

Band WCDMA V

Channel 4132 4182 4233
Frequency 826.4 836.6 846.6
RMC 12.2K 23.13 23.16 23.14
HSDPA Subtest-1 22.13 22.16 22.14
HSDPA Subtest-2 22.09 22.14 2212
HSDPA Subtest-3 21.65 21.70 21.68
HSDPA Subtest-4 21.60 21.63 21.61
HSUPA Subtest-1 22.09 2214 2212
HSUPA Subtest-2 20.15 20.18 20.16
HSUPA Subtest-3 21.16 21.23 21.21
HSUPA Subtest-4 19.70 19.73 19.71
HSUPA Subtest-5 2214 22.20 22.18
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Conducted Output Power (dBm)

QPSK 16QAM
Band / BW SF?Ee Oﬁfet CH 20407 | CH 20525 | CH 20643 | CH 20407 | CH 20525 | CH 20643
824.7 MHz | 836.5 MHz | 848.3 MHz | 824.7 MHz | 836.5 MHz | 848.3 MHz
1 ] o 2358 2347 2353 22.64 22.50 22.59
1| 2 2353 2343 23.46 22.59 22.44 22.48
1 | 5 23.60 23.49 2358 22.66 2254 22.61
5/14MHz|[ 3 | 0 2352 23.31 23.35 2253 22.28 22.33
3 | 1 23.22 2316 23.20 22.26 2213 2217
3 | 3 23.60 23.48 23.56 22.59 22.49 22.55
6 | 0 2257 2243 22.49 2150 21.40 2147
QPSK 16QAM
Band / BW SRiEe Oﬁset CH 20415 | CH 20525 | CH 20635 | CH 20415 | CH 20525 | CH 20635
8255 MHz | 836.5 MHz | 847.5 MHz | 825.5 MHz | 836.5 MHz | 847.5 MHz
1 ] o 23.63 2352 23.60 22.67 22.50 22.61
1] 7 23.60 23.50 2354 22.61 2248 22.52
1 | 14 | 2365 23.56 23.63 22.69 2255 22.63
5/3MHz | 8 | 0 2254 22.48 22.50 21.69 21.44 2147
8 | 3 2246 22.36 22.41 21.39 2131 2133
8 | 7 22.71 22.63 22.68 21.71 21.60 2167
15 | 0 22.61 2253 2255 2164 2153 2157
QPSK 16QAM
Band / BW SRiEe O?fsBet CH 20425 | CH 20525 | CH 20625 | CH 20425 | CH 20525 | CH 20625
826.5 MHz | 836.5 MHz | 846.5 MHz | 826.5 MHz | 836.5 MHz | 846.5 MHz
1 ] o 23.69 2361 23.65 22.74 22.65 22.72
1 | 12 | 2365 2358 23.60 22.72 22.61 22.67
1 | 24 | 23.71 23.63 23.66 22.76 22.69 22.74
5/5MHz | 12 | 0 22.76 22.61 22.63 21.69 2156 21.60
12 | 6 22.59 2251 22.54 2155 2147 21.49
12 | 13 | 2281 22.75 22.77 2181 2173 2177
25 | 0 22.74 22.67 22.69 21.71 21,64 21.66
QPSK 16QAM
Band / BW SRiEe O?fsBet CH 20450 | CH 20525 | CH 20600 | CH 20450 | CH 20525 | CH 20600
829.0 MHz | 836.5 MHz | 844.0 MHz | 829.0 MHz | 836.5 MHz | 844.0 MHz
1 | o 23.74 23.69 23.72 22.79 22.70 22.74
1 | 24 | 2372 23.67 23.70 22.74 22.67 22.69
1 | 49 | 23.76 23.71 2373 22.81 22.72 22.75
5/10MHz | 25 | 0 22.80 22.75 2278 2187 2172 21.75
25 | 12 | 2273 22.66 22.69 2167 2161 2163
25 | 25 | 22.90 22.85 22.88 21.90 2184 21.86
50 | 0 22.85 22.79 22.81 2186 21.77 21.80
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ERP Power
GSM Mode
MODE | TX channel 128
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.20 -0.5 31.9 0.0 31.9 38.5 -6.6
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.20 -4.6 28.8 0.0 28.8 38.5 -9.7
MODE | TX channel 189
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction _— .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.40 -0.3 321 0.2 32.3 38.5 -6.2
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.40 -5.2 28.0 0.2 28.2 38.5 -10.3
MODE | TX channel 251
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction o .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 848.80 -1.1 30.5 0.5 31.0 38.5 -7.5
Antenna Polarity & Test Distance: Vertical at 3 M
N Reading S.G Power | Correction _— .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 848.80 -5.7 26.9 0.5 274 38.5 -11.1

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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WCDMA Mode
MODE | TX channel 4132
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.40 -12.8 19.5 0.0 19.5 38.5 -19.0
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.40 -18.6 14.8 0.0 14.8 38.5 -23.7
MODE | TX channel 4182
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction _— .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.60 -12.5 19.9 0.2 20.1 38.5 -18.4
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.60 -18.0 15.2 0.2 15.4 38.5 -23.1
MODE | TX channel 4233
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction o .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 846.60 -12.8 19.0 04 19.4 38.5 -19.1
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction _— .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 846.60 -18.3 14.4 04 14.8 38.5 -23.7

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 1.4MHz

MODE | TX channel 20407
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -5.6 26.8 0.0 26.8 38.5 -11.7
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -13.4 20.0 0.0 20.0 38.5 -18.5
MODE | TX channel 20525
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction _— .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.50 -6.6 25.7 0.2 25.9 38.5 -12.6
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 836.50 -12.4 20.8 0.2 21.0 38.5 -17.5
MODE | TX channel 20643
Antenna Polarity & Test Distance: Horizontal at 3 M
N Reading S.G Power | Correction o .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 848.30 -8.0 23.6 0.5 241 38.5 -14.4
Antenna Polarity & Test Distance: Vertical at 3 M
N Reading S.G Power | Correction _— .
o. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 848.30 -13.4 19.2 0.5 19.7 38.5 -18.8

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 3MHz

MODE | TX channel 20415
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | cpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 825.50 5.8 26.5 0.0 26.5 38.5 -12.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | gpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 825.50 -13.6 19.8 0.0 19.8 38.5 -18.7
MODE | TX channel 20525
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 836.50 6.4 25.9 0.2 26.1 38.5 124
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | ppp gy | | imit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 836.50 -13.1 20.1 0.2 20.3 38.5 -18.2
MODE | TX channel 20635
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (yamy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 847.50 8.3 23.4 0.4 23.8 38.5 14.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (ymmy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 847.50 13.7 19.0 0.4 19.4 38.5 -19.1

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 5SMHz

MODE | TX channel 20425
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | cpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 826.50 5.6 26.7 0.0 26.7 38.5 11.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | gpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 826.50 135 19.9 0.0 19.9 38.5 -18.6
MODE | TX channel 20525
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 836.50 6.1 26.2 0.2 26.4 38.5 -12.1
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | ppp gy | | imit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 836.50 -12.6 20.6 0.2 20.8 38.5 7.7
MODE | TX channel 20625
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (yamy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 846.50 8.3 23.4 0.4 23.8 38.5 14.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (ymmy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 846.50 14.1 18.6 0.4 19.0 38.5 195

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 10MHz

MODE | TX channel 20450
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | cpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 829.00 55 26.9 0.1 27.0 38.5 11.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | gpp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 829.00 135 19.8 0.1 19.9 38.5 -18.6
MODE | TX channel 20525
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (ymmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 836.50 72 25.1 0.2 25.3 38.5 13.2
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | ppp gy | | imit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 836.50 13.2 19.9 0.2 20.1 38.5 184
MODE | TX channel 20600
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (yamy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 844.00 6.7 25.4 0.4 25.8 38.5 12.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | zpp (ymmy | Limit (dBm) | Margin (dB)
' ' (dBm) | Value (dBm) | Factor (dB)
1 844.00 13.4 19.6 0.4 20.0 38.5 185

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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4.2
4.2.1

Modulation Characteristics Measurement

Limits of Modulation Characteristics

N/A

4.2.2 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.

4.2.3 Test Setup

Communication Simulator
EUT
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424 Test Results

GSM

Spectrum Plot of Measurement Value

Channel: 189 / Frequency (MHz): 836.4MHz

. Connect . s Connect
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im Eax Level AUI’D o Low NE\SE R ’Sfﬁg.ftldem Ca.nne\_ 13 MEanSIU(. 3| FlExtPhase + N %ax. Levek AuI’D o Low Nﬁ\se e ?tsgg dEm Chganneln 1 Meagff\ul. 5 | FlExtPhase
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EDGE

® GSMass0 Modulation

Connect
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J F— [ o g Ext.Phase
Current Err.GMSK
=15
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0
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WCDMA Band 5

Spectrum Plot of Measurement Value

Channel: 4182 / Frequency (MHz): 836.6MHz

WCDMA

HSDPA
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LTE Band 5

Spectrum Plot of Measurement Value

Channel: 20525 / Frequency (MHz): 836.5MHz

Channel Bandwidth: 10MHz / QPSK Channel Bandwidth: 10MHz / 16QAM

|- || & Jiesal] [ Keysight LTE & LTE-A FOD - Modulation Analysis |
i 508 D Ense INT] A OLiS0:11 AMJun 14,2017 s [ ALIGNAUTO ]01:50:45 AMJun 14,2017
Carrier Ref Freq 836.500000 MHz Trace ETEEENEN % Carrier Ref Freq: 836.500000 MHz T
e Rur Direction: Uplink Trig: Free Run
Num CC(s): 1 #Atten: 36 dB Ext Gain: 5.00 dB

[ eysight LTE & LTE-A FDD - Modulation Analysis

irection: Uplink
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Di
N

Ch1 OFDMErr
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1676 . Stop 299 carrier
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Ref30 dBm

Ref30 dBm
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Center836.5 MHz Span 12.2878125 MHz
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Center 8365 MHz Span 122878125 MHz
Res BW 1.27312 kHz TimeLen 3.000044 ms

usc STATUS usc. STATUS.
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stabiliity Measurement

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

4.3.2 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.

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1_ Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

Frequency Error (ppm)
Voltage (Volts) Limit (ppm)
GSM WCDMA Band 5 LTE Band 5
4.3 -0.008 -0.009 -0.008 25
3.8 -0.008 -0.008 -0.007 25
3.6 -0.008 -0.008 -0.007 25
Note: The applicant defined the normal working voltage is from 3.8Vdc to 4.3Vdc.
Frequency Error vs. Temperature.
Frequency Error (ppm)
Temp. (C) Limit (ppm)
GSM WCDMA Band 5 LTE Band 5
50 -0.009 -0.009 -0.009 25
40 -0.008 -0.009 -0.008 25
30 -0.008 -0.008 -0.008 25
20 -0.008 -0.008 -0.007 25
10 -0.010 -0.008 -0.009 25
0 -0.010 -0.009 -0.011 25
-10 -0.013 -0.013 -0.012 25
-20 -0.015 -0.014 -0.014 25
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44 Occupied Bandwidth Measurement
441 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.

44.2 Test Setup

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

99% Occupied Bandwidth (kHz)

Channel Frequency (MHz)
GSM GPRS EDGE

128 824.2 250 250 255

189 836.4 260 260 255

251 848.8 260 260 255

Spectrum Plot of Worst Value
GSM GPRS

REW 10kHE [TT1MP MaXH REW 10 kHz [T1] MP MAXH

Marker 1 [T1] Marker 1 [T1]
VB 30 kHZ 33,49 dBm VB 30 kHz 3349 ¢Bim
45 Ref 45 dBm At 3008 ST 956 ms 84877 MHz 45 Ret 45 dBm Att 3008 SAT 956 ms S48.77 MHz
an Otiset 25 dB oBW 260,00 kHz il Offset 28 dB OBV 280,00 kHz
T Temp 1 [T1 O] T Temp 1 [T1 OB
19.55 dBm 19.55 dem
0 643,67 MHz 0 64867 MHz
Temp 2 [T1 OEW] Temp 2 [T1 OB
T T2 19,67 dBm 1 T2 19,67 dBim
0 64893 MHz 0 £648.93 MHz
10 10
0 \ 0 \
10 10
0 / \\ 0 / \\
2 r/ l\\ _n J \\
ol s ‘\/\v ol ‘\”\U
- <@> - (@>
55— [ T [ T [ T : 55— T T [ T [ 1 Te2
Center 8455 MHz 100 kHz/ Span 1 MHz Center 8458 MHz 100 kHz! Span 1 MHZ
REW 10 kHz IPIMPMAEH e )
VB 30 kHz 2761 4Bm
45 Ret 45 dBm Att 3008 ST 9 56 ms 648,78 MHz
" Offset 25 dB = 255,00 kHz
Termp 1 [T1 0B
14.07 dBm
" ! 648 67 MHz
Termp 2 [T1 0BW]
15.49 dBim
0 by 648,93 MHZ

Eh T T T T T T !
Center 846.8 MHz 100 kHz! Span 1 MHZ
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99% Occupied Bandwidth (MHz)
WCDMA HSDPA HSUPA

Channel Frequency (MHz)

4132 826.4 4.13 4.15 4.15

4182 836.6 417 417 4.15

4233 846.6 4.15 4.15 417

Spectrum Plot of Worst Value

WCDMA HSDPA

REVY 100 kHz IHIWRMARH e 1y REVY 100 kHz IHIWRMARH e 1y

VB 300 kHz 2039 ¢Bim VB 300 kHz 1865 dBm

355 Ret35508m At 3048 ST me G555 Mz | g5 Ret35.ScBm At 3048 SAT 1 ms 36,90 WHz

- Otfset 15.5 dB OB 217 WHz . Otfset 15.5 dB OB 417 WHz
Temp 1 [T1 OB Temp 1 [T1 CBIY]

1 10.59 dBm 1 1.2 dEm

634.52 MHz 634.50 MHz

0 0
Temp 2(T1 BV Temp 2{T1 BV

bl T 1041 dBm n 2 11.34 dBm

1 838.68 WHz 1 83867 WHz

40 40
-5 -5
iy (@) iy (@)
Rish T T [ T [ 1 LLF 645 T T [ T 1 1 Te2
Center 836.6 MHz 1 MHz/ Span 10 MHZ Center 836.6 MHz 1 MHz/ Span 10 MHZ
REW 100 kHz IPIMPMAEH e )
VY 300 kHz 18,64 4Bm
5.5 et 35.5 dBm Att 3008 ST 1 ms 84567 MHz
o Otfset 15.5 dB OB 417 MHz
Temp 1 [T1 0BW]
| 7,63 dBm
644.45 MHz

Temp 2 [T1 OBV
. 7.25 dBm
. 2 48,55 MHZ

A

I T I T I T
Center 846.5 MHz 1 MHzi Span 10hHz
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26dB Bandwidth

Channel

Frequency (MHz)

26dB Bandwidth (kHz)

GSM

GPRS

EDGE

128

824.2

314.635

316.011

312.206

189

836.4

302.843

317.722

308.443

251

848.8

316.007

316.771

311.232

Spectrum Plot of Worst Value

GSM

GPRS

REW 10 kHE [TTIMP VIEH
VB 30 kHZ
45 Ret 45 dBm 0 cB ST 9.56 ms
Otfset 25 dB
D1 2091 dBm

RSN

7

\,

0
D24.81 dBm

<

W/

I

e

LI

T
Center 846.8 MHz

T
100 kHzs

T
Span 1 MHZ

Marker 1 [T1] REUV10 Kz [MIMPVEA parker 1 [71)
4.91 dBm B 30 kHz 4,56 B
848542220 MHz 45 et 45 B At 3048 ST 8.56 ms 636.243686 MHz
Delta 2[T1] an Offset 25 B Defta 2 [T1]
00048 0.00dB
F16.006510 kHz 317722462 kHz
D1 30 66 dBm.
»/M - \’L
D2 466 dBm

s

/

“M

//

N

s

VLM

B -

T
Center 836.4 MHz

T
100 kHz/

)

T
Span 1 MHz

0
D1 2535 dBra

F\Mﬂ[ﬂ\

0 02 061 dFm

e

) /

N
WWV

T
Center 824.2 MHz

T
100 kHzs

T
Span 1 MHZ

0.00 68
312.208030 KHz

@

| A_D 7| [CA o T |
REW 10 kHz MR VBN e )
VB 30 kHZ 064 dBm
45 Ref 45 dBm 0d8 ST 9.56ms 824.046092 MHz
Otfset 25 dB Detta 2 [T1]
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Channel

Frequency (MHz)

26dB Bandwidth (MHz)

WCDMA

HSDPA

HSUPA

4132

826.4

4.69

4.67

4.68

4182

836.6

4.70

4.68

4.69

4233

846.6

4.69

4.66

4.67

Spectrum Plot of Worst Value

WCDMA HSDPA

REWVY 100 kHz

[T1] WP VIEW

REW 100 KHz ITIMEVEN ey 1) Marker 1 [T1]
VWY 300 kHZ 485 dBm VBV 300 kHz -5.59 dBm
15,5 Riet 35.5 dbim Aft 30dB ST 1 ms 534 243273 MHz 355 Ret355cEm At 30 0B ST 1 ms 634.250757 MHz
Otfeet 15.5 dB Delta 2(T1] Otfset 15.5 dB Detta 2 [T1]
0 0.00 0B

012115 dBm

0

. AN

: [

D2 -4 85 dBm

0.00 68
4.703241 MHz
012011 dBm

=2

4682041 MHZ

f(r*wm“ﬂwuuwwfb\

[

D2 -589 dBm

J

T,

o -

@

60 B & & A
Rish [ T [ T T T [ T [ 1 2
Center 836.6 MHz 1 MHz/ Span 10 MHz Center 836.6 MHz 1 MHz/ Span 10 MHZ
REW 100 kHz ITIMPYEN e ()
VY 300 kHz 6,61 4Bm
355 et 355 dBm At 3048 ST 1 ms 34252018 MHz
Offset 155 dB Detta 2 [T1]
0 0.00 8

00119 33 4F

; pII

: [

\

D2 661 dBm

]

80 i

-6 5|

T T T
Center 836.6 MHZ

T
Span 10 hHz

4634664 MHZ

&
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LTE Band 5, Channel Bandwidth 1.4MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20407 824.7 1.477 1.486
20525 836.5 1.478 1.483
20643 848.3 1.493 1.489
LTE Band 5, Channel Bandwidth 3MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20415 825.5 3.030 3.037
20525 836.5 3.032 3.040
20635 847.5 3.032 3.029
LTE Band 5, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20425 826.5 5.057 5.062
20525 836.5 5.055 5.028
20625 846.5 5.033 4.989
LTE Band 5, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20450 829.0 9.951 9.857
20525 836.5 9.991 9.821
20600 844.0 9.941 9.720
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REW 150 KHz MR VBN e ) REVY 100 kHz IHIWRYEN e 1)
VB 430 kHz 4 31 dBm VB 300 kHz 591 dBm
355 Ref355 B At 3008 ST 20ms: BATS4ERINHz | g5 RE13SSEm Att 3008 SAT 20 ms 34,9777 MHZ
Offset 155 dB Delta 2(T1] Offset 155 dB Detta 2 [T1]
0 00048 0 0.00 dB
D124 68 dBm 1 483467 MHz 3040117 MHZ
0 0_|_D12009dBm
10 10
0-1p3 1 2ram: / \ 0 /
D3-591 dBm
10 10
0 0
0 0
40 40
0 0
) g i 60 B Fa
Rish [ T [ T [ T Rish T T [ T [ 1 2
Center 846.3 MHz 300 kHzi Span 3 MHz A_D_T Center 836.5 MHZ 500 khizi Span 5 MHz A_D T
REW 100 KHz MR VBN e ) REVY 200 kHz IHIWRYEN e 1)
VB 300 kHz 814 dBm VB 620 kHz _6.38 dBm
355 Ref355 B At 3008 ST 1 ms 523068220 MHz | g5 RE135S0Em Att 3008 SAT 1 ms 31.504202 MHzZ
Otfset 155 dB Delta 2[T1] Offset 155 dB Defta 2 [T1]
0.00 ¢f 0 0.00 0B
5062052 MHz 9990676 MHz
0 0| D119 2By

[ m T

D2 -5 38 dBm

D2-8.14 dBm
20 ,HW e
a0 NWW a0

L

a0 a0
0 50
a0 Iz o 0 H 2 (@
Rish [ T [ T [ T Rish T T [ T 1 1 Te2
Center 826.5 MHz 1 MHz/ Span 10 MHz A_D T Center 836.5 MHZ 2MHz! Span 20 MHz A_D_T
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Occupied Bandwidth

LTE Band 5, Channel Bandwidth 1.4MHz

Channel

Frequency (MHz)

99% Occupied Bandwidth (MHz)

QPSK 16QAM
20407 824.7 1.09 1.09
20525 836.5 1.09 1.09
20643 848.3 1.09 1.09
LTE Band 5, Channel Bandwidth 3MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20415 825.5 2.69 2.69
20525 836.5 2.70 2.70
20635 847.5 2.69 2.70
LTE Band 5, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20425 826.5 4.47 4.47
20525 836.5 4.47 4.45
20625 846.5 4.47 4.47
LTE Band 5, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM
20450 829.0 8.93 8.93
20525 836.5 8.97 8.93
20600 844.0 8.90 8.93
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REW 30 kHz LAY MERH g ) REW 51 kHz IV RRH e )
VA 100 kHz 17,42 dBm VEW150 kHz 1521 dBm
355 Ref355 B At 3008 ST 20ms: BA BNz | g5 g RETISSHBN Att 3008 ST 20 me 36,89 WHz
0 Otfset 155 dB e 1.08 MHz o Otfset 15.5 dB ol 270 MHz
Temp 1 [T1 O8] Temp 1 [T1 OBWY]
11.00 dBm 6.73 dBm
- 1 82415 MHz o | 63515 MHz
Temp 2 [T1 OEW] Temp 2 [T1 OB
I 2 11.23 4B 1 T2 10.45 dBm
m 625 25 MHz n ,/WWM»M%JLMMAMVNMM 837,85 MHz
0 / \ 0 [ \
10 / \ 10 { \
a0 memM Wmm.\nn 2 MLWWM
P R
40 40
SUWP 100 of 100 SR 100 of 100
-5 -5
60 60
Rish [ T [ T [ T Rish T T T 1 1 2
Center 824.7 MHz 300 kHzi Span 3 MHz A_D_T Center 836.5 MHZ 500 khizi Span § MHz A_D T
REW 51 kHz LAY MERH g ) REVY 100 kHz IV RRH e )
VA 150 kHz 12,50 dBm VB 300 kHz 1128 4Bm
355 Ref355 B At 3008 ST 20ms: BE12MHz | g5 5_ RETISSHB Att 3008 ST 20 me 3470 WHz
Otfset 155 dB =01 447 MHz o Otfset 15.5 dB OB 897 MHz
Temp 1 [T1 O] Temp 1 [T1 CBY]
.60 dBm 6.56 0B
- 644,25 MHz o 632.00 MHz
T Temp 2 [T1 OEW] I Temp 2 [T1 OB
1 1 7.99 dBm 11 n 7.57 dBim
10 FEENLTWRL R WS, PR RIS ITRAIN 648.72 MHz 10 g % £840.97 WHz
[ A ir |uylrvwvﬂ Iw mww
0 0
10 J l 10 J ‘
0 /J \ 0 / \
E A A J\umm/ \\“\’W"\MMW _HMWW \‘VJW\W\ A
[ e et ¥y
40 40
SUWP 100 of 100 SR 100 of 100
-5 -5
60 60
Rish [ T [ [ T Rish T T T 1 1 2
Center 846.5 MHz 1 MHzi Span 10MHz A_D_T Center 836.5 MHZ 2MHz/ Span 20 MHz A_D T
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4.5 Band Edge Measurement
4.51 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.

4.5.2 Test Setup

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

4.5.3 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 (GSM / 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 1.5MHz. RB of the spectrum is
30kHz and VB of the spectrum is 100kHz (LTE Channel Bandwidth 1.4MHz and 3MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is
51kHz and VB of the spectrum is 150kHz (LTE Channel Bandwidth 5MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is
100kHz and VB of the spectrum is 300kHz (LTE Channel Bandwidth 10MHz).

g. Record the max trace plot into the test report.
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4.5.4 Test Results
GSM
Channel 128 (824.2MHz) Channel 251 (848.8MHz)
REW 3 kHz [THTAYVIBR et o) RBW 3 kHz [MIAYVIBAT porker 1 7]
VB0 kHz 15,69 dBm VB0 kHz -15.43 dBm
45 _ Ret3sdem Aft 2008 SNT 15816 ms: 623.997500 MHz 45_ et 3s aem Aft 2008 ST 15816 ms 649,01 7500 MHZ
0 Otfset 25 dB - Oifset 25 dB
0 1 0 |
: ﬂﬂ M’h : f{ﬂ WH
e T T e T T
" w{ L " il A,
) I |
! 'y J Y
40 hl Il 40 !
: J J N )
& Mw 4 M,J & an 4 W\M‘ b @
65| ey MMVWT' . . . Wil (@> o . ; ! . 'W‘WMVM‘AWM il b s ( e
Center 524 MHZ 150 kHzr Span 1.5 MHz A D T Center 549 MHZ 150 kHz! Span 1.5 MHZ A [5] T
GPRS
Channel 128 (824.2MHz) Channel 251 (848.8MHz)
REW 3 kHz [T1] &Y WIEW Marker 1 [T1] REVW 3 kHz [T1] &% YIEW Marker 1 [T1]
VENY 10 kHZ 16,63 dBm W10 kHz 15.43 dBm
35 Ret 35 dBm At 20dB ST 15816 ms 523.997500 MHz 35 Ret 35 dBm Alt 2008 SWT 158.16 ms: 849017500 MHz
- Qtfset 2508 - Otfset 25 dB
0 ] 0 |4
n ﬂﬂ M’*\ n yﬂ WH
B I O KT =5 T ) B I 5 AT =5 | L
. Ll » i A,
L f' K '\;“‘
! 'y / )
40 HI Il 40 !
J Y N )
0 Mﬂ 4 WJ 0 Jn.f\/M 4 i @
Center 324 MHZ 150 kHz! Span 1.5 MHz A D T Center 349 MHZ 150 kHz! Span 1.5 MHZ A [=] T
EDGE
Channel 128 (824.2MHz) Channel 251 (848.8MHz)
REW 3 kHz [T1] &Y WIBW Marker 1 [T1] REVW 3 kHz [T1] &% YIEW Marker 1 [T1]
VB 10 kHz -22 85 dBim VB 10 kHz 2111 dBm
35 Ret 35 dBm At 208 ST 156816 ms 623.977500 MHz 35_ Ret 35 dBm Att 208 ST 15818 ms 549 (1 7500 WHZ
- Otfset 25 dB - Qtfzet 2548
. .
" ¢%m " o
MN‘ 'I M rM L) “‘[\n
e ﬂ T e rHN hﬂln

IfrT

-0

65

Center 524 MHz

T
150 kHz/ Span 1 5MHz

\

A

T

hy

Y‘m

0

)

-£5 i

My,

ol

T
Center 843 MHz

TR

150 kHz/ Span 1.5 MHz

o

D T
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WCDMA
Channel 4132 (826.4MHz) Channel 4233 (846.6MHz)
REW 100 kHZ [T1] &Y WIEW Marker 1 [T1] REVY 100 kHz [T1] &% WIEW Marker 1 [T1]
VY 300 kHz 1423 B VB 300 kHz 1416 0B
25,5 Fef 255 dBm Alt 2008 SWTOns 824.000000 MHz 5.5 Ret 255 cEm At 2048 ST 1 ms 649000000 MHz
q Otfset 155 dB q Otfset 155 dB
R
) WMN\ ) /MW' Nw«m.m\\
n [ | A/ }
0 [ DT 1200 d5m \l -10-| =
» b ,n
0 s j E WMWAW
B M B
n r @ - r o
TS 1 1 T 1 ] : TS ] 1 I 1 1 ¥
Center 524 MHZ 1 MHz/ Span 10 MHZ A D T Center 549 MHZ 1 MHz/ Span 10 MHZ A [5] T
HSDPA
Channel 4132 (826.4MHz) Channel 4233 (846.6MHz)
REW 100 kHz [T1] &Y WIEW Marker 1 [T1] REVY 100 kHz [T1] &% YIEW Marker 1 [T1]
VEWY 300 kHz 18.63 dBm I 300 kHz 871 dBm
55 Fet 35.5 dBm At 308 ST 20 ms £23.390000 MHz 355 Ret 35.5 dBm At 30dB ST 20 m3 549000000 MHz
0 Otfzet 155 0B q Otfset 155 dB
. .
- MMWMMMM - gl M, ”
n / \ A \
- \\ 104 Y \
,n | ol
N ¥
W o
e
645 T T T T 645 T T T T
Center 324 MHZ 1 MHz/ Span 10 MHZ A D T Center 349 MHZ 1 MHz/ Span 10 MHz A [=] T
HSUPA
Channel 4132 (826.4MHz) Channel 4233 (846.6MHz)
REW 100 kHz [T1] &Y WIBW Marker 1 [T1] REVY 100 kHz [T1] & WIEW Marker 1 [T1]
VEVY 300 kHz A7 42 dBm WENA 300 kHz -20.00 dBm
355 et 355 dBm 2t 3048 SWT 20 mss 624.000000 MHz 355 et 35500m 2t 3048 ST 20 ms 649000000 MHz

Offset 155 dB

T T
Center 524 MHz

1 MHzi

T
Span 10 MHz

o Offset 155 dB

WWMMM

.XMAA [T T
%

T T
Center 843 MHz

T
1 MHz/ Span 10 MHz
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LTE Band 5, Channel Bandwidth 1.4MHz

Channel 20407 Channel 20643
(824.7MHz) QPSK 1 RB /0 RB Offset (848.3MHz) QPSK 1 RB /5 RB Offset

REW 30 kHz LAY VBN 1 ) REVY 30 kHz LAY YEN e ]
VB 100 kHz 21,99 dBm WEWY 100 kHz 1720 dBm
35,5 Fe1 35.5 dBm Att 3008 ST s 524000000 MHz | g5 Ret35SdBm At 304D SMT1 s 49005000 MHz
- Offset 155 dB - Offset 155 dB
Al 0

: [\ n [\

10 10|
DT T3 L I D ERT ) 5
0 \d‘\ 20

30| ) / \\

“ “ va«m

50 — -50 :

g i (%) i i (@)
64 5 ; : ; : ere 645 T T i T LEs

Ceniter 524 MHZ 150 kHz! Span 1 ShHz Ceniter 899 MHZ 150 kHz! Span 1.5 MHZ

Channel 20407 QPSK 6 RB / 0 RB Offset Channel 20643

(824.7MHz) (848.3MHz) QPSK 6 RB /0 RB Offset

REW 30 kHz TR VBN i ) REVY 30 kHz A YN oo 1]
VB 100 kHz 25,3 dBm VB 100 kHz 2417 dBm
255 Ret355 dBm At 304D ST s 523997S00MHz | 355 R385 dBm At 3008 STl s 549000000 MHz
- Offset 155 dB - Oftset 155 0B
0 0
10 10

DT - 1300 dEm. DT - 1300 dEm I
. / x b,
4

’ M 5
40 40
50 — 50 :
- i (@) - i (@)

ek T T T T xxd ek T T T T CEL
Center 824 MHz 150 kHz! Span 1.5 MHzZ Center 849 MHz 150 kHz! Span 1.5 MHz
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LTE Band 5, Channel Bandwidth 3MHz

Channel 20415 Channel 20635
(825.5MHz) QPSK 1 RB /0 RB Offset (847.5MHz) QPSK 1 RB / 14 RB Offset

REW 30 kHz LAY VBN 1 ) REVY 30 kHz LAY YEN e ]
VB 100 kHz 1523 dBm WEWY 100 kHz 1436 dBm
35,5 Fe1 35.5 dBm Att 3008 ST s 524000000 MHz | g5 Ret35SdBm At 304D SMT1 s 549000000 MHz
- Offset 155 dB - Offset 155 dB
Al 0

: [\ n [ 4

10 DT 13100 dBm. 104 DT 1300 4E; \\\
@ N @ P
a0 ,w"’/ﬂl a0

z F & - F \)

I I I T T I I I
Ceniter 524 MHZ 150 kHz! Span 1 ShHz Ceniter 899 MHZ 150 kHz! Span 1.5 MHZ

Channel 20415 Channel 20635
(825.5MHz) QPSK 15 RB / 0 RB Offset (847 5MHz)

QPSK 15 RB / 0 RB Offset

REW 30 kHz TR VBN i ) REVY 30 kHz A YN oo 1]
VB 100 kHz 25,00 dBm VB 100 kHz 2871 dBm
255 Ret355 dBm At 304D ST s 524000000MHz | 355 Fei35SdBm At 3008 STl s 549002500 MHz
- Offset 155 dB - Oftset 155 0B
0 0
10 10

DT - 1300 dEm. DT - 1300 dEm 1N

) 0 \

n MWW'J/ ’
40 40
50 — 50 i
- i (@) - i (@)

ek T T T T xxd ek T T T T CEL
Center 824 MHz 150 kHz! Span 1.5 MHzZ Center 849 MHz 150 kHz! Span 1.5 MHz
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LTE Band 5, Channel Bandwidth 5MHz

Channel 20425

(826.5MHz) QS

Channel 20625

1 RB /0 RB Offset (846.5MHz)
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Atk 308
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Channel 20425

(826.5MHz) EiRs <
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25 RB / 0 RB Offset
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REW 51 khz [T1] A YIEW

[TIAYYEN prker 1 T1) Marker 1 [T1]
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LTE Band 5, Channel Bandwidth 10MHz

Channel 20450
(829.0MHz)

QPSK

1 RB /0 RB Offset

Channel 20600
(844.0MHz)

QPSK

1 RB /49 RB Offset

REW 100 kHz LAY VBN 1 )
VB 300 kHz 15,95 4Bm
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4.6 Peak to Average Ratio
4.6.1 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

4.6.2 Test Setup

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

4.6.3 Test Procedures

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
b. Set the number of counts to a value that stabilizes the measured CCDF curve;
c. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results
Peak To Average Ratio (dB)
Channel Frequency (MHz)
GSM GPRS EDGE
128 824.2 3.15 3.29 3.49
189 836.4 1.49 1.95 2.53
251 848.8 2.68 2.49 4.89
Spectrum Plot of Worst Value
GSM | GPRS
Agilent 23:14:46 20 Rpr 2017 RL Freg/Channel Agilent 23:13:46 28 Apr 2017 RL Freq/Channel

Center Freq
24.206000 HHz

Start Freq! Start Freq
824.200080 MHz 824200098 MHz
Average Power " e Average Power " |

32.18 dBin iy s2a ogunn i | 32.02 dBn BN 524,200 M
59.84% : 7 53.85% 1 : o

= Center Freq —
Ch Freq 824.2 MHz . Trlg VidIF §24.200006 Mdz| | Ch Freq 824.2 MHz e Trlg WidIF 3

CF Step| | ) | CF Step
500600080 MHz| | 560088098 MHz

Freq Offset
B.68g6a00a  Hz

Freq Offset
0.00080898  Hz

Signal Track
On i

| Copyright 2000-2012 Agilent Technologies | Copyright 2000-2012 Agilent Technologies

EDGE |
RL

Agilent 23:26:46 20 Apr 2017

Freg/Channel

Ch Freq 48 HHz B

Start Freq
848800000 MHz
Average Power Baussian B i ol i
26.41 dBm ; . Stop Freq
46.54% 5458.600000 MHz

CF Step
5.00900088 MHz
it

FreqOffset
0.00000000 Hz
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s

Signal Tra
0 i

| Copyright 2000-2012 Agilent Technologies
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Channel

Peak To Average Ratio (dB)

Frequency (MHz)
WCDMA

HSDPA

HSUPA

4132

826.4 3.14

3.13

3.14

4182

836.6 3.04

3.04

3.04

4233

846.6 3.16

3.18

3.16

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCDF
RE

Agilent Spectrum Analyzer - Power Stat CCDF

i 500 DC SENSEINT] NALIGN OFF | 12:02:47 AM May 10, 2017 T v Te0 oo ENSEINT NALIGN OFF | 12:06:33 AM May 10, 2017
Center Freq 846.600000 MHz Center Freq: 846.600000 MHz Radio Std: None Frequency Center Freq 846.600000 MHz Center Freq: 846.600000 MHz Radio Std: None q Y
== Trig: Video Counts:10.0 M10.0 Mpt = Trig: Video Counts:10.0 M/10.0 Mpt
#FGainilow  #Atten:30 dB #FGainLow  #Atten:30 dB
Average Power 100 5, S2ussian Average Power 100 5 S2ussian
CenterFreq| Center Freq|
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0.1% 3.16dB . soooooomiig| | 0.1% 3.18 dB ., 5000000 MEiz
001% 340a8 | %1% ute Yl | o019  341a [ 001% ute Men
0.001% 3.54dB FreqOffset 0.001% 3.55dB FreqOffset
0.0001% 3.63dB | 0.001% 0Hz 0.0001% 3.63dB | 0.001% 0Hz
Peak 3.67 dB Peak 3.68dB
27.76 dBm 27.76 dBm
0.0001 %'om o0 0.0001 %= 5T
Info BW 5.0000 MHz Info BW 5.0000 MHz
o status sa status

t Spectrum Analyze

HSUPA

jLxi RE DC E:INT] A\ALIGH OFF 12:04:18 AM May 10, 2017
Center Freq 846.600000 MHz req: 846.600000 MHz Radio Std: None quency
T deo Counts:10.0 Mi10.0 Mpt
#IFGain:Low #Atten: 30 dB
Average Power 100 o S2USSIan
Center Freq|
24.07 dBm 846.600000 MHz|
51.86 % at 0dB 109
19
10.0 % 1.75dB 019 \
1.0 % 2.68 dB
CF Ste
0.1% 3.16 dB s.noonooMHg
001% 340d8 | 0% uto Man
0.001% 3.54dB Freqoffset
0.0001 % 3.63dB 0.001 % 0 Hz|
Peak 3.67dB
27.74 dBm
0.0001 %535 20dB
Info BW 5.0000 MHz
s starus|
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LTE Band 5, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM
20407 824.7 5.80 6.52
20525 836.5 5.12 5.90
20643 848.3 4.99 5.78
LTE Band 5, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM
20415 825.5 5.82 6.61
20525 836.5 5.23 6.06
20635 847.5 5.16 5.98
LTE Band 5, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM
20425 826.5 5.68 6.35
20525 836.5 5.47 6.12
20625 846.5 5.44 6.13
LTE Band 5, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM
20450 829.0 5.41 6.08
20525 836.5 5.53 6.15
20600 844.0 5.66 6.35
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Spectrum Plot of Worst Value

1.4MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

R |so Oc
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4.7 Conducted Spurious Emissions
4.71 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.

4.7.2 Test Setup

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

4.7.3 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 9GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.7.4 Test Results

GSM

Channel 128 (824.2MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz
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0 0
10 10
i i
10 10|
T -T2 0 A5 B 15 1177
) 20
- -
a0 ook s NS A . " b " AWWWWMWWMWWwWM
et et L
£ 50
o (@) = (@)
85 [ T T 1 T 1 B T T T T L
Start 9 kHE 998331 MHz/ Stop 1 GHE Start 1 GHz 300 MHz/ Stop 4 GHz A D T
Frequency Range : 4GHz~7GHz ‘Frequency Range : 7TGHz~9GHz
REW 1 MHz [T1]MP VIEW REVY 1 MHZ [T1] WP VIEW
VBV 3 MHZ VB 3 MHz
45_ Ret 35 dBm At 2008 ST 5 ms 35 Fiet 35 dBm At 2008 ST 3.36 ms
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10 10
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GSM

Channel 189 (836.4MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz

REW 1 MHz [T1]MP WIEN REVW 1 MHZ [T1] MP VIEA
VEWY 3 MHZ B 3 MHz
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. .
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GSM
Channel 251 (848.8MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~4GHz
REW 1 MHz [T1]MP WIEN REVW 1 MHZ [T1] MP VIEA
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GPRS

Channel 128 (824.2MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz

REW 1 MHz [T1]MP WIEN REVW 1 MHZ [T1] MP VIEA
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GPRS

Channel 189 (836.4MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz
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GPRS
Channel 251 (848.8MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~4GHz
REW 1 MHz [T1]MP WIEN REVW 1 MHZ [T1] MP VIEA
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35_, Fef 35 dBm At 20 dB ST 1 .68 ms 35_, Retf 35 dBm At 208 ST 5 ms
- Offset 25 dB - Otfset 25 dB
0 0
0 0
B W D 5y B B kT 5y
" T st b sl et bt _mwmmwwwmwdww“ﬂw
o - o
b T T T T T T b T T T T T E
Start A kHz 999931 MHz/ Stop 1 GHz A D T Start 1 GHz 300 MHz/ Stop ¢ GHz A D T
Frequency Range : 4GHz~7GHz ‘Frequency Range : 7TGHz~9GHz
REW 1 MHz [T1]MP WIEN REVW 1 MHZ [T1] MP VIEA
VEWY 3 MHZ B 3 MHz
35_, Fef 35 dBm At 20 dB T 5 ms 35_, Retf 35 dBm At 208 ST 336 ms
- Offset 25 dB - Otfset 25 dB
0 0
0 0
e B B kT 5y
T —————— [t bl st o |
A0 40 ' '
@ - @
b T T T T T b T T T T T E
Start 4 GHz 300 MHz/ Stop 7 GHz A D T Start 7 GHz 200 MHz/ Stop 9 GHz A D T

Report No.: RF170412C17-6 Page No. 58 / 104 Report Format Version: 6.1.1




BUREAU
VERITAS

EDGE

Channel 128 (824.2MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz
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EDGE

Channel 189 (836.4MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz
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EDGE

Channel 251 (848.8MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz
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WCDMA
Channel 4132 (826.4MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~4GHz
REW 1 MHz [T1]IMP YIEN REVW 1 MHZ [T1] WP WVIER
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WCDMA

Channel 4182 (836.6MHz)

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~4GHz
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LTE Band 5, Channel Bandwidth 10MHz
Channel 20525 (836.5MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~4GHz
REW 1 MHz [T1]MP MAXH REVW 1 MHZ [T1] WP MAXH
VEW 3 MHZ WEVY 3 MHz
55 Fet 35.5 dBm At 308 ST -Inf s 255_ Ref 25.5 dBm At 208 ST 30 ms
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LTE Band 5, Channel Bandwidth 10MHz

Channel 20600 (844.0MHz)

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~4GHz

REW 1 MHz
VB 3 MHZ

Fet 35 5 dBm Att 308 ST -Inf 5

[T1]MP MaxH

Offset 155 0B

DT -T2 dEm

Ret 25.5 dbim Att 208
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B 3 MHZ
ST 30 ms
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-5 &0
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Start A kHz 939931 MHz/ Stop 1 GHz Start 1 GHz 300 MHz/ Stop 4 GHz
Frequency Range : 4GHz~7GHz ‘Frequency Range : 7TGHz~9GHz
REW 1 MHz [T1]MP MaxH REVY 1 MHZ [T1] WP MAXH
VBV 3 MHZ VB 3 MHz
955 Rel 255 dBm At 2008 ST 30 me 255 Ref25.5dBn At 2008 SINT 20 ms
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4.8 Radiated Emission Measurement
4.8.1 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.

4.8.2 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.

4.8.3 Deviation from Test Standard

No deviation.

Report No.: RF170412C17-6 Page No. 83/ 104 Report Format Version: 6.1.1




U VE

3
Uy
>
SYLL

7828

BUREAU
VERITAS

4.8.4 Test Setup

Radio absorbing material ghielded Case Ground Plane

Specirum

I
e lo oo o
DO Qg G

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

Below 1GHz
GSM Mode
Mode ;I'g);:r;a'\;:él) 128 Frequency Range Below 1000 MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 45.52 -49.0 -39.4 -10.0 -49.4 -13.0 -36.4
2 152.22 -49.8 -56.5 0.0 -56.5 -13.0 -43.5
3 187.14 -46.5 -60.9 3.8 -57.1 -13.0 -44 1
4 658.56 -57.6 -61.9 4.9 -57.0 -13.0 -44.0
5 804.06 -50.5 -50.4 4.0 -46.4 -13.0 -33.4
6 972.84 -61.1 -57.7 3.9 -53.8 -13.0 -40.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 53.28 -47.3 -47.9 -8.5 -56.4 -13.0 -43.4
2 154.16 -47.4 -52.1 0.1 -52.0 -13.0 -39.0
3 194.90 -49.4 -59.0 4.9 -54 .1 -13.0 -41.1
4 712.88 -58.2 -58.8 5.1 -563.7 -13.0 -40.7
5 804.06 -51.9 -49.9 4.0 -45.9 -13.0 -32.9
6 974.78 -58.8 -54.5 3.9 -50.6 -13.0 -37.6
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 Mode

TX channel 4132
Mode (826.4MHz) Frequency Range Below 1000 MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction

No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 41.64 -59.2 -47.2 -10.6 -57.8 -13.0 -44.8

2 158.04 -55.0 -62.4 0.3 -62.1 -13.0 -49.1

3 187.14 -55.9 -70.2 3.8 -66.4 -13.0 -53.4

4 400.54 -68.0 -75.8 5.2 -70.6 -13.0 -57.6

5 699.30 -67.7 -71.8 5.3 -66.5 -13.0 -53.5

6 945.68 -69.3 -66.7 3.9 -62.8 -13.0 -49.8

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction

No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 39.70 -49.4 -50.0 -10.9 -60.9 -13.0 -47.9

2 132.82 -50.0 -57.0 -0.1 -57.1 -13.0 -44 1

3 189.08 -53.0 -62.2 4.1 -58.1 -13.0 -45.1

4 247.28 -60.5 -67.6 5.4 -62.2 -13.0 -49.2

5 699.30 -68.2 -69.2 5.3 -63.9 -13.0 -50.9

6 947.62 -68.0 -64.4 3.9 -60.5 -13.0 -47.5

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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LTE Band 5, Channel Bandwidth: 1.4MHz

TX channel 20407

Mode (824.7MHz) Frequency Range Below 1000 MHz
Environmental Conditions | 25deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 119.24 -46.5 -56.7 0.1 -56.6 -13.0 -43.6
2 158.04 -54.6 -62.1 0.3 -61.8 -13.0 -48.8
3 297.72 -55.5 -65.0 5.1 -59.9 -13.0 -46.9
4 363.68 -59.8 -69.5 5.2 -64.3 -13.0 -51.3
5 476.20 -61.0 -68.4 5.0 -63.4 -13.0 -50.4
6 701.24 -66.1 -70.1 5.2 -64.9 -13.0 -51.9
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 47.46 -42.0 -42.2 -9.7 -51.9 -13.0 -38.9
2 109.54 -40.1 -50.7 0.5 -50.2 -13.0 -37.2
3 169.68 -48.4 -54.5 1.6 -52.9 -13.0 -39.9
4 297.72 -57.8 -64.1 5.1 -59.0 -13.0 -46.0
5 476.20 -61.5 -68.5 5.0 -63.5 -13.0 -50.5
6 646.92 -65.0 -65.7 4.8 -60.9 -13.0 -47.9
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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LTE Band 5, Channel Bandwidth: 3MHz

TX channel 20415

Mode (825.5MHz) Frequency Range Below 1000 MHz

Environmental Conditions | 25deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By James Yang

Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 119.24 -47.6 -57.9 0.1 -57.8 -13.0 -44.8
2 159.98 -53.4 -61.5 0.4 -61.1 -13.0 -48.1
3 297.72 -56.0 -65.5 5.1 -60.4 -13.0 -47.4
4 363.68 -60.4 -70.1 5.2 -64.9 -13.0 -51.9
5 476.20 -61.7 -69.1 5.0 -64.1 -13.0 -51.1
6 701.24 -65.7 -69.7 5.2 -64.5 -13.0 -51.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)

1 53.28 -41.7 -42.2 -8.5 -50.7 -13.0 -37.7
2 111.48 -40.9 -51.1 0.4 -50.7 -13.0 -37.7
3 297.72 -57.5 -63.9 5.1 -58.8 -13.0 -45.8
4 355.92 -58.5 -66.3 5.2 -61.1 -13.0 -48.1
5 476.20 -61.6 -68.6 5.0 -63.6 -13.0 -50.6
6 701.24 -64.0 -64.9 5.2 -59.7 -13.0 -46.7

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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LTE Band 5, Channel Bandwidth: 5SMHz

Mode ;rgégr:sa'\;;:iil) 20425 Frequency Range Below 1000 MHz

Environmental Conditions | 25deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By James Yang

Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(zaBdr:‘)g \Z'lﬁep(‘;"B"ﬁ:) fa‘z;r:rczfé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 31.94 -59.0 -46.8 -11.9 -58.7 -13.0 -45.7
2 119.24 -47.8 -58.0 0.1 -57.9 -13.0 -44.9
3 189.08 -52.0 -66.7 4.1 -62.6 -13.0 -49.6
4 297.72 -55.5 -65.0 5.1 -59.9 -13.0 -46.9
5 476.20 -61.9 -69.2 5.0 -64.2 -13.0 -51.2
6 701.24 -65.6 -69.6 5.2 -64.4 -13.0 -51.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)

1 76.56 -43.5 -48.6 -2.8 -51.4 -13.0 -38.4
2 109.54 -39.5 -50.1 0.5 -49.6 -13.0 -36.6
3 196.84 -55.5 -64.8 5.1 -59.7 -13.0 -46.7
4 297.72 -57.8 -64.1 5.1 -59.0 -13.0 -46.0
5 355.92 -56.8 -64.6 5.2 -59.4 -13.0 -46.4
6 476.20 -62.2 -69.2 5.0 -64.2 -13.0 -51.2

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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LTE Band 5, Channel Bandwidth: 10MHz

TX channel 20450

Mode (829.0MHz) Frequency Range Below 1000 MHz
Environmental Conditions | 25deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 121.18 -47.6 -57.9 0.1 -57.8 -13.0 -44.8
2 189.08 -51.5 -66.2 4.1 -62.1 -13.0 -49.1
3 297.72 -56.5 -66.1 5.1 -61.0 -13.0 -48.0
4 410.24 -62.4 -70.0 5.2 -64.8 -13.0 -51.8
5 478.14 -61.5 -68.7 5.0 -63.7 -13.0 -50.7
6 701.24 -65.7 -69.7 5.2 -64.5 -13.0 -51.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 78.50 -47.5 -52.5 -2.2 -54.7 -13.0 -41.7
2 111.48 -39.8 -50.0 0.4 -49.6 -13.0 -36.6
3 231.76 -54.5 -65.0 5.4 -59.6 -13.0 -46.6
4 297.72 -57.6 -64.0 5.1 -58.9 -13.0 -45.9
5 476.20 -62.2 -69.2 5.0 -64.2 -13.0 -51.2
6 644.98 -65.2 -65.9 4.8 -61.1 -13.0 -48.1
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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GSM Mode
TX channel 128
Mode (824.2MHz) Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
] ) (dBm) Value (dBm) | Factor (dB)
1 1648.4 -38.2 -41.8 5.5 -36.3 -13.0 -23.3
2 2472.6 -40.9 -41.3 6.5 -34.8 -13.0 -21.8
3 3296.8 -50.0 -48.0 6.9 -41.1 -13.0 -28.1
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
' ' (dBm) Value (dBm) | Factor (dB)
1 1648.4 -35.5 -37.8 5.5 -32.3 -13.0 -19.3
2 2472.6 -41.9 -41.0 6.5 -34.5 -13.0 -21.5
3 3286.8 -46.8 -45.3 6.9 -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 ;Z;QTJE?) 189 Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1672.8 -42.5 -45.7 5.5 -40.2 -13.0 -27.2
2 2509.2 -45.1 -45.3 6.4 -38.9 -13.0 -25.9
3 3345.6 -55.8 -53.8 6.9 -46.9 -13.0 -33.9
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1672.8 -44.2 -46.2 5.5 -40.7 -13.0 -27.7
2 2509.2 -46.1 -45.3 6.4 -38.9 -13.0 -25.9
3 3345.6 -54.1 -52.5 6.9 -45.6 -13.0 -32.6
Remarks:
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Mode ;ﬁ;b&;;ﬁ;zm Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1697.6 -48.5 -51.6 5.6 -46.0 -13.0 -33.0
2 2546.4 -49.5 -49.7 6.4 -43.3 -13.0 -30.3
3 3395.2 -55.7 -53.7 7.0 -46.7 -13.0 -33.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1697.6 -48.5 -50.3 5.6 -44.7 -13.0 -31.7
2 2546.4 -50.2 -49.2 6.4 -42.8 -13.0 -29.8
3 3395.2 -55.9 -54 1 7.0 -47 .1 -13.0 -34.1
Remarks:
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Mode ;;);gia'\;llgzl)4132 Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qamy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1652.8 -54.3 -55.6 5.5 -50.1 -13.0 -37.1
2 2479.2 -54.2 -52.3 6.5 -45.8 -13.0 -32.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1652.8 -54.8 -54.9 5.5 -49.4 -13.0 -36.4
2 2479.2 -52.0 -49.0 6.5 -42.5 -13.0 -29.5
Remarks:

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

Mode ;;);g.:sal\mil)mw Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1672.8 -56.0 -57.1 5.5 -51.6 -13.0 -38.6
2 2509.2 -56.1 -54.1 6.4 -47.7 -13.0 -34.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1672.8 -57.5 -57.4 5.5 -51.9 -13.0 -38.9
2 2509.2 -51.8 -48.8 6.4 -42.4 -13.0 -29.4
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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Mode ;)ig%a&gj)&% Frequency Range Above 1000MHz
Environmental Conditions | 19deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1693.2 -58.9 -59.8 5.6 -54.2 -13.0 -41.2
2 2539.8 -54.1 -52.1 6.4 -45.7 -13.0 -32.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1693.2 -57.1 -56.9 5.6 -51.3 -13.0 -38.3
2 2539.8 -51.6 -48.4 6.4 -42.0 -13.0 -29.0
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 ;);:ﬁa'\;l\gzl)mm? Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qamy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1649.4 -58.5 -59.8 5.5 -54.3 -13.0 -41.3
2 2474 1 -49.9 -48.1 6.5 -41.6 -13.0 -28.6
3 3298.8 -57.8 -53.7 6.9 -46.8 -13.0 -33.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1649.4 -53.9 -54.0 5.5 -48.5 -13.0 -35.5
2 2474 1 -48.0 -45.0 6.5 -38.5 -13.0 -25.5
3 3298.8 -57.5 -53.8 6.9 -46.9 -13.0 -33.9
Remarks:

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

Mode ;;égg\;gigzos% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -57.4 -58.5 5.5 -53.0 -13.0 -40.0
2 2509.5 -51.4 -49.4 6.4 -43.0 -13.0 -30.0
3 3346.0 -57.5 -53.4 6.9 -46.5 -13.0 -33.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -51.5 -51.4 5.5 -45.9 -13.0 -32.9
2 2509.5 -49.5 -46.5 6.4 -40.1 -13.0 -27.1
3 3346.0 -57.1 -53.3 6.9 -46.4 -13.0 -33.4
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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VERITAS

Mode ;)igga'\mil)ZOMS Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1696.6 -58.2 -59.1 5.6 -53.5 -13.0 -40.5
2 25449 -55.3 -53.3 6.4 -46.9 -13.0 -33.9
3 3393.2 -57.6 -53.5 7.0 -46.5 -13.0 -33.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1696.6 -56.0 -55.7 5.6 -50.1 -13.0 -37.1
2 2544.9 -50.5 -47.3 6.4 -40.9 -13.0 -27.9
3 3393.2 -57.7 -53.8 7.0 -46.8 -13.0 -33.8
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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LTE Band 5, Channel Bandwidth: 3MHz

VERITAS

Mode ;);;ga'\;l\gzl)204‘l5 Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qamy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1651.0 -50.0 -53.5 5.5 -48.0 -13.0 -35.0
2 2476.5 -54.9 -55.1 6.5 -48.6 -13.0 -35.6
3 3302.0 -57.6 -55.5 6.8 -48.7 -13.0 -35.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1651.0 -49.0 -51.3 5.5 -45.8 -13.0 -32.8
2 2476.5 -47.6 -46.7 6.5 -40.2 -13.0 -27.2
3 3302.0 -56.3 -54.7 6.8 -47.9 -13.0 -34.9
Remarks:

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

Mode ;;égg\;gigzos% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -52.9 -56.1 5.5 -50.6 -13.0 -37.6
2 2509.5 -55.9 -56.0 6.4 -49.6 -13.0 -36.6
3 3346.0 -58.8 -56.8 6.9 -49.9 -13.0 -36.9
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -50.0 -52.0 5.5 -46.5 -13.0 -33.5
2 2509.5 -47.6 -46.8 6.4 -40.4 -13.0 -27.4
3 3346.0 -58.2 -56.6 6.9 -49.7 -13.0 -36.7
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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VERITAS

Mode ;ﬁ;ga'\;a?f%% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By James Yang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1695.0 -54.8 -57.9 5.6 -52.3 -13.0 -39.3
2 2542.5 -54.8 -54.9 6.4 -48.5 -13.0 -35.5
3 3390.0 -57.8 -55.8 7.0 -48.8 -13.0 -35.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1695.0 -53.5 -55.5 5.6 -49.9 -13.0 -36.9
2 2542.5 -51.0 -49.9 6.4 -43.5 -13.0 -30.5
3 3390.0 -58.5 -56.7 7.0 -49.7 -13.0 -36.7
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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LTE Band 5, Channel Bandwidth: 5SMHz

VERITAS

Mode

TX channel 20425
(826.5MHz)

Frequency Range

Above 1000MHz

Environmental Conditions

20deg. C, 66%RH

Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1653.0 -56.4 -59.9 5.5 -54.4 -13.0 -41.4
2 2479.5 -57.1 -57.4 6.5 -50.9 -13.0 -37.9
3 3306.0 -58.6 -56.6 6.8 -49.8 -13.0 -36.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1653.0 -55.8 -58.0 5.5 -52.5 -13.0 -39.5
2 2479.5 -53.4 -52.5 6.5 -46.0 -13.0 -33.0
3 3306.0 -59.2 -57.6 6.8 -50.8 -13.0 -37.8
Remarks:

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

Mode ;;égg\;gigzos% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -58.1 -61.4 5.5 -55.9 -13.0 -42.9
2 2509.5 -59.0 -59.1 6.4 -52.7 -13.0 -39.7
3 3346.0 -58.4 -56.4 6.9 -49.5 -13.0 -36.5
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -58.0 -60.0 5.5 -54.5 -13.0 -41.5
2 2509.5 -55.6 -54.8 6.4 -48.4 -13.0 -35.4
3 3346.0 -58.6 -57.0 6.9 -50.1 -13.0 -37.1
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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VERITAS

Mode ;ﬁgga'\;a?f%% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1693.0 -57.6 -60.7 5.6 -55.1 -13.0 -42 1
2 2539.5 -55.6 -55.8 6.4 -49.4 -13.0 -36.4
3 3386.0 -59.2 -57.4 7.0 -50.4 -13.0 -37.4
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1693.0 -58.0 -60.0 5.6 -54.4 -13.0 -41.4
2 2539.5 -54.8 -53.7 6.4 -47.3 -13.0 -34.3
3 3386.0 -58.4 -56.7 7.0 -49.7 -13.0 -36.7
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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LTE Band 5, Channel Bandwidth: 10MHz

VERITAS

Mode 2—82;2;\232')20450 Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1658.0 -57.9 -61.3 5.5 -55.8 -13.0 -42.8
2 2487.0 -58.6 -58.9 6.5 -52.4 -13.0 -39.4
3 3316.0 -57.9 -55.9 6.9 -49.0 -13.0 -36.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1658.0 -57.5 -59.6 5.5 -54.1 -13.0 -41.1
2 2487.0 -55.6 -54.7 6.5 -48.2 -13.0 -35.2
3 3316.0 -59.0 -57.5 6.9 -50.6 -13.0 -37.6
Remarks:

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

Mode ;;égg\;gigzos% Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | epp (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -59.0 -62.2 5.5 -56.7 -13.0 -43.7
2 2509.5 -59.1 -59.3 6.4 -52.9 -13.0 -39.9
3 3346.0 -58.9 -56.9 6.9 -50.0 -13.0 -37.0
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.0 -57.8 -59.8 5.5 -54.3 -13.0 -41.3
2 2509.5 -56.5 -55.6 6.4 -49.2 -13.0 -36.2
3 3346.0 -59.1 -57.5 6.9 -50.6 -13.0 -37.6
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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VERITAS

Mode ;)i::)a'\mil)Z%OO Frequency Range Above 1000MHz
Environmental Conditions | 20deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Jones Chang
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (ay | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1688.0 -58.4 -61.4 5.5 -55.9 -13.0 -42.9
2 2532.0 -59.2 -59.4 6.4 -53.0 -13.0 -40.0
3 3376.0 -59.1 -57.2 7.0 -50.2 -13.0 -37.2
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop gy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1688.0 -58.2 -60.1 5.5 -54.6 -13.0 -41.6
2 2532.0 -56.6 -55.7 6.4 -49.3 -13.0 -36.3
3 3376.0 -59.4 -57.7 7.0 -50.7 -13.0 -37.7
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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VERITAS

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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