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1 Certificate of Conformity

Product: Radar H2
Brand: BlackBerry
Test Model: ITF100-1
Sample Status: Identical Prototype
Applicant: BlackBerry Limited
Test Date: Aug. 11 ~ Nov. 02, 2020

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 RF characteristics under the conditions specified in this report.

L oA Wy ale

Prepared by : o Date:

Lena Wang / Specialist

D//»A [

Approved by : , Date:

Dylan Chiou / Senior Project Engineer

Nov. 03, 2020

Nov. 03, 2020
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2
FCC Test Item Result Remarks

Clause

2.1046 Effective Radiated Power Pass Meet the requirement of limit
22.913 (a) g '

2.1047 Modulation Characteristics Pass Meet the requirement.
22.913 (d) Peak to Average Ratio Pass Meet the requirement of limit.

2.1055 - . -

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.

2.1051 . . . -

22917 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 -24.00 dB

: at 1658.00 MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

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 Expand(i(izl;rzﬁ)ertamty
9 kHz ~ 30 MHz 3.04 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.93dB
200 MHz ~ 1000 MHz 2.95dB
) o 1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.94 dB

Report No.: RF200715C05
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2.2 Test Site and Instruments

Description & . Date of Due Date of

Manufacturer R el o, Calibration Calibration
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 16, 2020 Apr. 15, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100039 Jun. 12, 2020 Jun. 11, 2021
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 07, 2019 Nov. 06, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Nov. 08, 2019 Nov. 07, 2020
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 24, 2019 Nov. 23, 2020
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 24, 2019 Nov. 23, 2020
Loop Antenna i Sep. 16, 2019 Sep. 15, 2020
EMCI EM-6879 269 Sep. 17, 2020 Sep. 16, 2021
Preamplifier
Agilent 8447D 2944A10638 Jun. 08, 2020 Jun. 07, 2021
(Below 1GH2z)
Preamplifier
Agilent 8449B 3008A02367 Feb. 18, 2020 Feb. 17, 2021
(Above 1GH2z)

. SUCOFLEX 104 &

RF signal cable CABLE-CH9-02
HUBER+SUHNER&EMCI EMscwllggéiM' (248780+171006) | " 18,2020 | Jan. 17,2021
RF signal cable CABLE-CH9-
HUBER+SUHNER SUCOFLEX 104 (250795/4) Jan. 18, 2020 Jan. 17, 2021
RF signal cable 8D-FB Cable-CH9-01 | Jun.08,2020 | Jun.07, 2021
Woken
Software ADT_Radiated_
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Standard Temperature
And Humidity Chamber MHU-225AU 920842 May 27, 2020 May 26, 2021
TERCHY
JFW 20dB attenuation 50HF-020-SMA NA NA NA
llrSEeRMS Clamp Meter 325 31130711WS Jun. 06,2020 | Jun. 05,2021
Communications Tester-
Wireless :
Agilent 8960 Series 10 MY53201073 Jul. 01, 2019 Jun. 30, 2021
(for 2G/3G)
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Radio Communication

ﬁzﬁgi‘” MT8820C 6201300640 Aug. 19,2019 | Aug. 18, 2021
(for LTE)

Radio Communication

Analyzer MT8821C 6201462755 Feb. 13, 2020 Feb. 12, 2021
Anritsu

Radio Communication

Tester CMU200 101095 Nov. 11, 2019 Nov. 10, 2020
ROHDE & SCHWARZ

DC power supply

Keysight UB002A MY56330015 NA NA

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 9.
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3 General Information

3.1 General Description of EUT

Product Radar H2
Brand BlackBerry
Test Model ITF100-1

Status of EUT

Identical Prototype

Power Supply
Rating

7.2 Vdc (battery)

Frequency Range

GPRS GMSK
. EDGE GMSK, 8PSK
Modulation Type
WCDMA QPSK
LTE QPSK, 16QAM
GPRS/EDGE 824.2 ~ 848.8 MHz
WCDMA 826.4 ~ 846.6 MHz

LTE 5 (Channel Bandwidth: 1.4 MHz)

824.7 ~ 848.3 MHz

LTE 5 (Channel Bandwidth: 3 MHz)

825.5 ~ 847.5 MHz

LTE 5 (Channel Bandwidth: 5 MHZz)

826.5 ~ 846.5 MHz

LTE 5 (Channel Bandwidth: 10 MHz) 829 ~ 844 MHz
GPRS 1288.250 mW (31.10 dBm)
EDGE 1000.000 mW (30.00 dBm)
WCDMA 208.930 mW (23.20 dBm)
QPSK 16QAM
: 204.174 mwW 158.489 mW
LTE 5 (Channel Bandwidth: 1.4 MHz) (23.10 dBm) (22.00 dBm)
Max. ERP Power : :
: 190.546 mW 158.489 mW
LTE 5 (Channel Bandwidth: 3 MHz)
(22.80 dBm) (22.00 dBm)
: 186.209 mwW 147.911 mW
LTE 5 (Channel Bandwidth: 5 MHZz)
(22.70 dBm) (21.70 dBm)
: 194.984 mW 162.181 mwW
LTE 5 (Channel Bandwidth: 10 MHz)
(22.90 dBm) (22.10 dBm)
GPRS 258KGXW
EDGE 256KG7W
L. WCDMA 4AMO7FOW
Emission .
: LTE 5 (Channel Bandwidth: 1.4 MHz) 1M09G7D
Designator ]
LTE 5 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE 5 (Channel Bandwidth: 5 MHZz) 4M49D7W
LTE 5 (Channel Bandwidth: 10 MHz) 8M98D7W
Antenna Type Refer to Note as below
Accessory Device | Refer to Note as below
Data Cable
i Refer to Note as below
Supplied
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Note:
1. The EUT contains following accessory devices.

Product Brand Model Description

Battery BlackBerry BAT-63320-001 7.2Vdc, 38 A
2. The antenna information is listed as below.

Antenna Type Monopole with gnd resonator
Band GSM 850 / WCDMA / LTE
5
Gain (dBi) 0.57

3. The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.

5. SRD & WWAN technology cannot transmit same time.

Report No.: RF200715C05
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3.2 Configuration of System under Test

<Radiated Emission Test> & <E.R.P. Test>

Test table

«

EUT (Powered from battery)

9

*Kept in a remote area

Radio
Communication
Analyzer

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

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

Band ERP Radiated Emission
GSM 850 Z-plane Z-axis
WCDMA Z-plane Z-axis

LTE Band 5 Z-plane Z-axis

Report No.: RF200715C05
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GSM 850
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 128 to 251 128, 189, 251 GPRS, EDGE
; Modulation 128 t0 251 189 GPRS, EDGE
Characteristics
- Frequency Stability 128 to 251 128, 251 GPRS, EDGE
- Occupied Bandwidth 128 to 251 128, 189, 251 GPRS, EDGE
- Band Edge 128 to 251 128, 251 GPRS, EDGE
- Peak to Average Ratio 128 to 251 128, 189, 251 GPRS, EDGE
- Conducted Emission 128 to 251 128, 189, 251 GPRS, EDGE
- Radiated Emission 128 to 251 128, 189, 251 GPRS
Note:

1. According ERP power test, pre-tested GPRS, EDGE modulation type and found GPRS was the worst.
For radiated emission test, pre-tested GPRS, EDGE modulation type and found GPRS was the worst,

therefore chosen for the final test.

2. Forradiated emissions below 1 GHz, select the worst radiated emission channel for final testing.

WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode

Mode

- ERP 4132 to 4233 4132, 4182, 4233 WCDMA

- Cr':i?:;'::::;cs 4132 to 4233 4182 WCDMA

- Frequency Stability 4132 to 4233 4132, 4233 WCDMA

- Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA

- Band Edge 4132 to 4233 4132, 4233 WCDMA

- Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA

- Conducted Emission 4132 to 4233 4132, 4182, 4233 WCDMA

- Radiated Emission 4132 to 4233 4132, 4182, 4233 WCDMA

Note: For radiated emissions below 1 GHz, select the worst radiated emission channel for final testing.

Report No.: RF200715C05
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LTE Band 5
EUT .
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 1 RB /0 RB Offset
ERP 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 1 RB /7 RB Offset
20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 1 RB/ 12 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB/ 24 RB Offset
Modulation
- o 20450 to 20600 20525 10 MHz QPSK, 16QAM 50 RB / 0 RB Offset
Characteristics
20407 to 20643 20407, 20643 1.4 MHz QPSK 6 RB /0 RB Offset
Frequency 20415 to 20635 20415, 20635 3 MHz QPSK 15 RB / 0 RB Offset
Stability 20425 to 20625 20425, 20625 5 MHz QPSK 25 RB / 0 RB Offset
20450 to 20600 20450, 20600 10 MHz QPSK 50 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 6 RB /0 RB Offset
Occupied 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 15 RB / 0 RB Offset
Bandwidth 20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 25 RB / 0 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 50 RB / 0 RB Offset
1 RB /0 RB Offset
20407 1.4MHz QPSK
6 RB /0 RB Offset
20407 to 20643
1 RB /5 RB Offset
20643 1.4MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
20415 3 MHz QPSK
15 RB / 0 RB Offset
20415 to 20635
1 RB/ 14 RB Offset
20635 3 MHz QPSK
15 RB / 0 RB Offset
- Band Edge
1 RB/ 0 RB Offset
20425 5 MHz QPSK
25 RB / 0 RB Offset
20425 to 20625
1 RB/ 24 RB Offset
20625 5 MHz QPSK
25 RB / 0 RB Offset
1 RB /0 RB Offset
20450 10 MHz QPSK
50 RB / 0 RB Offset
20450 to 20600
1 RB/ 49 RB Offset
20600 10 MHz QPSK
50 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK, 16QAM 1 RB /0 RB Offset
Peak to Average| 20415 to 20635 20415, 20525, 20635 3 MHz QPSK, 16QAM 1 RB /7 RB Offset
Ratio 20425 to 20625 20425, 20525, 20625 5 MHz QPSK, 16QAM 1 RB/ 12 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK, 16QAM 1 RB/ 24 RB Offset
20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted 20415 to 20635 20415, 20525, 20635 3 MHz QPSK 1 RB/ 7 RB Offset
Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK 1 RB/ 12 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK 1 RB /24 RB Offset
Radiated 20407 to 20643 20407, 20525, 20643 1.4 MHz QPSK 1 RB /0 RB Offset
adiate!
- Emission 20425 to 20625 20425, 20525, 20625 5 MHz QPSK 1 RB/ 12 RB Offset
20450 to 20600 20450, 20525, 20600 10 MHz QPSK 1 RB/ 24 RB Offset

Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation. Therefore, only ERP, modulation characteristics, occupied bandwidth and
peak to average ratio items had been tested under QPSK, 16QAM mode, the other items were
performed under QPSK mode only.

2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
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3. For radiated emissions below 1 GHz, select the worst radiated emission channel for final testing.
Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP 25 deg. C, 65 % RH 7.2 Vdc Han Wu
Modulation Characteristics 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Frequency Stability 25 deg. C, 65 % RH 7.2 Vdc James Yang
Occupied Bandwidth 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Band Edge 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Peak to Average Ratio 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Conducted Emission 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Radiated Emission 25 deg. C, 65 % RH 7.2 Vdc Greg Lin, Han Wu

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 and references

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

Test Standard:

FCC 47 CFR Part 2
FCC 47 CFR Part 22
ANSI 63.26-2015

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

References Test Guidance:
KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-E 2016

Note: All test items have been performed as a reference to the above KDB test guidance.
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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 is 1 MHz for
GPRS & EDGE, and 5 MHz for WCDMA, and 1.4 MHz ~ 5 MHz ~ 10 MHz for LTE mode, and VBW = 3 x
RBW .

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) 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 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

c. 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 - 2.15 dB.

Conducted Power Measurement:

The EUT was set up for the maximum power with GPRS, EDGE, WCDMA, and 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:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . 3m \
Support Unit\s\ :

Turn Table ’
L1 .-
soom| ———

Ground Plane

Test Receiver

[ | —
O O 0O ©O
W] 0 0 0 o—y
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =~
Turn Table D L
Absorber
g ==
150 em] AMMAAAN
= l

Ground Plane
Test Receiver

N [ —

MOOOO
1

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

Conducted Power Measurement:

Communication
Simulator EUT
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4.1.4 Test Results
Conducted Output Power (dBm)

Band GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GPRS (GMSK, 1Tx-slot) 31.45 31.38 31.35
GPRS (GMSK, 2Tx-slot) 31.31 31.34 31.40
GPRS (GMSK, 3Tx-slot) 31.35 31.33 31.30
GPRS (GMSK, 4Tx-slot) 31.37 31.33 31.39
DTM (GMSK, 2Tx-slot) 31.40 31.35 31.36
DTM (GMSK, 3Tx-slot) 31.32 31.35 31.37
EDGE (8PSK, 1Tx-slot) 30.69 30.69 30.70
EDGE (8PSK, 2Tx-slot) 30.65 30.65 30.67
EDGE (8PSK, 3Tx-slot) 30.61 30.60 30.64
EDGE (8PSK, 4Tx-slot) 30.68 30.61 30.64
DTM (8PSK, 2Tx-slot) 30.61 30.65 30.62
DTM (8PSK, 3Tx-slot) 30.60 30.69 30.70
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.17 23.03 23.11
HSDPA Subtest-1 22.47 22.35 22.32
HSDPA Subtest-2 22.44 22.42 22.47
HSDPA Subtest-3 22.48 22.33 22.43
HSDPA Subtest-4 22.43 22.44 22.50
HSUPA Subtest-1 21.75 21.73 21.63
HSUPA Subtest-2 21.66 21.76 21.69
HSUPA Subtest-3 21.75 21.64 21.62
HSUPA Subtest-4 21.79 21.63 21.78
HSUPA Subtest-5 21.68 21.76 21.73
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LTE Band 5
RB size | KB Low Mid High | 3PP RB size | RB Low Mid High | 3GPP
MCS Offset MCS Offset
BW | Index Channel 20450 | 20525 | 20600 'E’('jg'j e Index Channel 20425 | 20525 | 20625 'E’C'fg;
Frequency (MHz) 829.0 836.5 844.0 Frequency (MHz) 826.5 836.5 846.5
1 0 22.51 22.37 22.32 0 1 0 22.51 22.56 22.55 0
1 24 22.35 22.57 22.50 0 1 12 22.40 22.30 22.60 0
1 49 22.42 22.56 22.49 0 1 24 22.52 22.55 22.44 0
QPSK 25 0 21.55 21.35 21.38 1 QPSK 12 0 21.40 21.48 21.58 1
25 12 21.57 21.33 21.60 1 12 6 21.52 21.53 21.30 1
25 25 21.46 21.35 21.36 1 12 13 21.60 21.60 21.48 1
10M 50 0 21.44 21.42 21.49 1 5M 25 0 21.34 21.38 21.43 1
1 0 21.54 21.63 21.67 1 1 0 21.57 21.61 21.70 1
1 24 21.63 21.58 21.63 1 1 12 21.58 21.48 21.56 1
1 49 21.46 21.51 21.70 1 1 24 21.55 21.61 21.55 1
16QAM 25 0 20.55 20.42 20.64 2 16QAM 12 0 20.70 20.55 20.45 2
25 12 20.42 20.43 20.44 2 12 6 20.54 20.55 20.66 2
25 25 20.64 20.44 20.54 2 12 13 20.47 20.63 20.68 2
50 0 20.45 20.65 20.60 2 25 0 20.59 20.52 20.52 2
wes | RBSize ongs | tow Mid High | 3cPP wes | RB Size one | Low Mid High | 3GPP
2% Index Channel 20415 20525 20635 'E/fli’g; 3 Index Channel 20407 20525 20643 m‘;’?
Frequency (MHz) 825.5 836.5 847.5 Frequency (MHz) 824.7 836.5 848.3
1 0 22.47 22.51 22.49 0 1 0 22.40 22.65 22.53 0
1 7 22.55 22.52 22.49 0 1 2 22.40 22.60 22.41 0
1 14 22.54 22.51 22.32 0 1 5 22.51 22.48 22.52 0
QPSK 8 0 21.36 21.37 21.35 1 QPSK 3 0 21.42 21.34 21.49 0
8 3 21.31 21.37 21.50 1 8 1 21.40 21.37 21.56 0
8 7 21.45 21.50 21.46 1 8 3 21.55 21.30 21.41 0
M 15 0 21.45 21.38 21.32 1 1.4M 6 0 21.53 21.56 21.32 1
1 0 21.54 21.43 21.55 1 ’ 1 0 21.53 21.50 21.50 1
1 7 21.48 21.68 21.51 1 1 2 21.50 21.61 21.48 1
1 14 21.48 21.62 21.43 1 1 5 21.40 21.46 21.67 1
16QAM 8 0 20.70 20.48 20.46 2 16QAM 3 0 20.48 20.46 20.40 1
8 3 20.57 20.69 20.52 2 3 1 20.63 20.68 20.52 1
8 7 20.50 20.58 20.53 2 3 3 20.56 20.48 20.69 1
15 0 20.68 20.46 20.48 2 6 0 20.47 20.41 20.50 2
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ERP Power (dBm)
GPRS Mode
MODE ‘TX channel 128, 189, 251
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freg. (MH2) R(Z""B%’;Q V%IﬁeF’(g"E‘;’renr) Ifa%rtr:r‘:&"é‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.20 -1.00 26.60 3.90 30.50 38.50 -8.00
2 836.40 -0.10 27.30 3.80 31.10 38.50 -7.40
3 848.80 -0.20 27.50 3.40 30.90 38.50 -7.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(zg‘:gg \Zﬁep(g‘g";:) Fcaocrtfrc&oé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.20 -6.60 21.70 3.90 25.60 38.50 -12.90
2 836.40 -6.20 21.90 3.80 25.70 38.50 -12.80
3 848.80 -6.90 21.20 3.40 24.60 38.50 -13.90
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
EDGE Mode
MODE ‘TX channel 128, 189, 251
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zaBOr']'{;g \/Sa{ﬁep(?jvl\a/renr) Iglaocrtrc(’arczjog) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.20 -2.00 25.60 3.90 29.50 38.50 -9.00
2 836.40 -1.20 26.20 3.80 30.00 38.50 -8.50
3 848.80 -1.20 26.50 3.40 29.90 38.50 -8.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Redding | S.GPower | Correction | cpp (g | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 824.20 -7.60 20.70 3.90 24.60 38.50 -13.90
2 836.40 -7.20 20.90 3.80 24.70 38.50 -13.80
3 848.80 -7.50 20.60 3.40 24.00 38.50 -14.50
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
WCDMA Band 5
MODE | TX channel 4132, 4182, 4233
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(ZaBOr']':‘)g Vsa'lﬁep(‘;‘gﬁ;) faocrtr;czjoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.40 -8.40 19.20 3.90 23.10 38.50 -15.40
2 836.40 -8.10 19.40 3.80 23.20 38.50 -15.30
3 846.60 -8.60 19.00 3.40 22.40 38.50 -16.10
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB‘::’)g Vi'lfe'?g"é’fnr) Ifaocrtroerca'joé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.40 -16.10 12.20 3.90 16.10 38.50 -22.40
2 836.40 -15.90 12.20 3.80 16.00 38.50 -22.50
3 846.60 -16.60 11.60 3.40 15.00 38.50 -23.50
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
Modulation Type: QPSK
Page No. 19/74 Report Format Version: 6.1.1
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LTE Band 5, Channel Bandwidth: 1.4MHz
MODE ‘TX channel 20407, 20525, 20643
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -8.40 19.20 3.90 23.10 38.50 -15.40
2 836.50 -8.40 19.10 3.80 22.90 38.50 -15.60
3 848.30 -9.20 18.50 3.40 21.90 38.50 -16.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -19.40 9.00 3.90 12.90 38.50 -25.60
2 836.50 -18.90 9.20 3.80 13.00 38.50 -25.50
3 848.30 -19.00 9.10 3.40 12.50 38.50 -26.00
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
LTE Band 5, Channel Bandwidth: 3MHz
MODE ‘TX channel 20415, 20525, 20635
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zeéor':q’;g VS;ISGF’(Z"E‘;’ren') FCa(::rtr:rcgjog) ERP (dBm) | Limit (dBm) | Margin (dB)
1 825.50 -8.70 18.90 3.90 22.80 38.50 -15.70
2 836.50 -8.90 18.60 3.80 22.40 38.50 -16.10
3 847.50 -9.10 18.50 3.40 21.90 38.50 -16.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(Z%Or']'q’;g V%ISGP(Z"E‘;’;') Fca%rtr:rc&og) ERP (dBm) | Limit (dBm) | Margin (dB)
1 825.50 -19.40 9.00 3.90 12.90 38.50 -25.60
2 836.50 -19.50 8.60 3.80 12.40 38.50 -26.10
3 847.50 -18.90 9.30 3.40 12.70 38.50 -25.80
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
LTE Band 5, Channel Bandwidth: 5SMHz
MODE ‘TX channel 20425, 20525, 20625
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(fjaBOr']'q’;g Vi'lfep(‘;"é’renr) Fca%rtr:rcgjoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.50 -8.80 18.80 3.90 22.70 38.50 -15.80
2 836.50 -8.90 18.50 3.80 22.30 38.50 -16.20
3 846.50 -8.70 18.90 3.40 22.30 38.50 -16.20
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(z?;r']':;g \Zlﬁ‘ep(g"é":) Fcaocrtr:rcgjoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.50 -18.90 9.50 3.90 13.40 38.50 -25.10
2 836.50 -19.20 8.90 3.80 12.70 38.50 -25.80
3 846.50 -18.80 9.40 3.40 12.80 38.50 -25.70
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
Page No. 20/ 74 Report Format Version: 6.1.1
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LTE Band 5, Channel Bandwidth: 10MHz
MODE ‘TX channel 20450, 20525, 20600
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | cpp (mmy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 829.00 -9.00 18.70 3.90 22.60 38.50 -15.90
2 836.50 -8.40 19.10 3.80 22.90 38.50 -15.60
3 844.00 -8.80 18.80 3.70 22.50 38.50 -16.00
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 829.00 -19.00 9.20 3.90 13.10 38.50 -25.40
2 836.50 -18.70 9.40 3.80 13.20 38.50 -25.30
3 844.00 -19.10 9.30 3.70 13.00 38.50 -25.50
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
Modulation Type: 16QAM
LTE Band 5, Channel Bandwidth: 1.4MHz
MODE | TX channel 20407, 20525, 20643
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(ZaBOr']'qr;g \Zlﬁep(g‘g’fnr) Fcaocrtfrczjoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -9.50 18.10 3.90 22.00 38.50 -16.50
2 836.50 -9.40 18.10 3.80 21.90 38.50 -16.60
3 848.30 -10.30 17.40 3.40 20.80 38.50 -17.70
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(ZaBOr'g;g Vsa'l(jep(‘;‘gﬁ;) Ea%rtl;;arczjog) ERP (dBm) | Limit (dBm) | Margin (dB)
1 824.70 -20.40 8.00 3.90 11.90 38.50 -26.60
2 836.50 -20.10 8.00 3.80 11.80 38.50 -26.70
3 848.30 -20.00 8.10 3.40 11.50 38.50 -27.00

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
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LTE Band 5, Channel Bandwidth: 3MHz
MODE ‘TX channel 20415, 20525, 20635
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 825.50 -9.50 18.10 3.90 22.00 38.50 -16.50
2 836.50 -9.60 17.80 3.80 21.60 38.50 -16.90
3 847.50 -10.10 17.50 3.40 20.90 38.50 -17.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 825.50 -20.40 8.00 3.90 11.90 38.50 -26.60
2 836.50 -20.40 7.70 3.80 11.50 38.50 -27.00
3 847.50 -20.10 8.10 3.40 11.50 38.50 -27.00
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
LTE Band 5, Channel Bandwidth: 5SMHz
MODE ‘TX channel 20425, 20525, 20625
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zeéor':q’;g V%ﬁ:’é"é’fﬂ') ':Ca(::rtr:rcgjog) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.50 -9.80 17.80 3.90 21.70 38.50 -16.80
2 836.50 -9.60 17.80 3.80 21.60 38.50 -16.90
3 846.50 -9.70 17.90 3.40 21.30 38.50 -17.20
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(fj%or']'q’;g V%fjep(‘é"é’renr) Fca%rtrg’rc&oé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 826.50 -19.90 8.50 3.90 12.40 38.50 -26.10
2 836.50 -20.40 7.70 3.80 11.50 38.50 -27.00
3 846.50 -19.60 8.60 3.40 12.00 38.50 -26.50

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
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LTE Band 5, Channel Bandwidth: 10MHz
MODE ‘TX channel 20450, 20525, 20600
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 829.00 -9.80 17.90 3.90 21.80 38.50 -16.70
2 836.50 -9.10 18.30 3.80 22.10 38.50 -16.40
3 844.00 -9.40 18.20 3.70 21.90 38.50 -16.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 829.00 -20.20 8.00 3.90 11.90 38.50 -26.60
2 836.50 -19.50 8.60 3.80 12.40 38.50 -26.10
3 844.00 -19.90 8.50 3.70 12.20 38.50 -26.30

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
Correction Factor (dB)= Antenna Gain (dBi) — cable loss (dB) — 2.15 dB.
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 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.
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4.2.4 Test Results

Spectrum Plot of Measurement
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability 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

GPRS
Volt i .
(S/oﬁgf Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 824.200001 0.002 848.800002 0.003 25

6.12 824.200003 0.004 848.800003 0.004 25

8.28 824.200002 0.003 848.800002 0.002 2.5

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

GPRS
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(gr;cr:rz/)Error Frequency (MHz) Frequ(zr;?]/)Error
-30 824.200002 0.002 848.800003 0.003 25
-20 824.200002 0.003 848.800001 0.001 25
-10 824.200001 0.002 848.800003 0.004 25
0 824.200003 0.004 848.800001 0.001 25
10 824.200001 0.001 848.800002 0.002 25
20 824.199998 -0.003 848.799996 -0.005 25
30 824.199998 -0.002 848.799999 -0.001 25
40 824.199997 -0.003 848.799999 -0.001 25
50 824.199996 -0.005 848.799997 -0.003 25
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Frequency Error vs. Voltage

EDGE
Volt i .
(S/oﬁgf Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 824.200004 0.004 848.800004 0.004 25

6.12 824.200002 0.002 848.800004 0.004 25

8.28 824.200001 0.001 848.800003 0.003 2.5

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

EDGE
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(gr;cr:rz/)Error Frequency (MHz) Frequ(zr;?]/)Error

-30 824.200001 0.001 848.800001 0.002 25
-20 824.200002 0.003 848.800002 0.002 25
-10 824.200003 0.004 848.800001 0.002 25
0 824.200003 0.004 848.800003 0.004 25
10 824.200003 0.003 848.800004 0.004 25
20 824.199999 -0.002 848.799997 -0.004 25
30 824.199999 -0.001 848.799997 -0.003 25
40 824.199997 -0.004 848.799997 -0.004 25
50 824.199999 -0.001 848.799996 -0.004 25
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Frequency Error vs. Voltage

WCDMA
Volt i .
(S/oﬁgf Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 826.400003 0.003 846.600003 0.004 25

6.12 826.400004 0.005 846.600003 0.003 25

8.28 826.400003 0.004 846.600003 0.004 2.5

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(gr;cr:rz/)Error Frequency (MHz) Frequ(zr;?]/)Error
-30 826.400002 0.003 846.600002 0.003 25
-20 826.400003 0.004 846.600003 0.003 25
-10 826.400002 0.002 846.600004 0.005 25
0 826.400002 0.002 846.600002 0.002 25
10 826.400002 0.002 846.600003 0.003 25
20 826.399998 -0.002 846.599997 -0.004 25
30 826.399997 -0.004 846.599999 -0.001 25
40 826.399998 -0.002 846.599999 -0.002 25
50 826.399996 -0.004 846.599997 -0.003 25
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Frequency Error vs. Voltage

LTE Band 5
Channel Bandwidth: 1.4 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 824.700001 0.002 848.300002 0.002 25

6.12 824.700004 0.005 848.300004 0.004 25

8.28 824.700002 0.003 848.300003 0.003 25

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2)] " (ppm) quency (MA2)| " (ppm)
-30 824.700003 0.004 848.300003 0.003 25
-20 824.700002 0.002 848.300001 0.002 25
-10 824.700002 0.002 848.300003 0.003 25
0 824.700003 0.004 848.300004 0.005 25
10 824.700001 0.001 848.300003 0.004 25
20 824.699998 -0.002 848.299997 -0.004 25
30 824.699997 -0.004 848.299997 -0.004 25
40 824.699998 -0.002 848.299998 -0.002 25
50 824.699999 -0.001 848.299996 -0.004 25
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Frequency Error vs. Voltage

LTE Band 5
Channel Bandwidth: 3 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 825.500003 0.004 847.500002 0.002 25

6.12 825.500001 0.001 847.500003 0.004 25

8.28 825.500003 0.004 847.500003 0.003 25

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(zr;?]/)Error
-30 825.500004 0.004 847.500001 0.001 25
-20 825.500001 0.001 847.500003 0.003 25
-10 825.500002 0.003 847.500002 0.003 25
0 825.500002 0.003 847.500004 0.004 25
10 825.500003 0.004 847.500003 0.004 25
20 825.499999 -0.002 847.499996 -0.004 25
30 825.499999 -0.001 847.499998 -0.003 25
40 825.499998 -0.002 847.499997 -0.004 25
50 825.499997 -0.004 847.499997 -0.003 25
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Frequency Error vs. Voltage

LTE Band 5
Channel Bandwidth: 5 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 826.500002 0.002 846.500002 0.003 25

6.12 826.500003 0.003 846.500002 0.002 25

8.28 826.500002 0.003 846.500002 0.003 25

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2)] " (ppm) quency (MA2)| " (ppm)
-30 826.500002 0.002 846.500002 0.002 25
-20 826.500002 0.002 846.500003 0.003 25
-10 826.500003 0.003 846.500004 0.004 25
0 826.500001 0.002 846.500002 0.002 25
10 826.500002 0.003 846.500004 0.005 25
20 826.499998 -0.003 846.499999 -0.002 25
30 826.499996 -0.005 846.499997 -0.004 25
40 826.499998 -0.003 846.499998 -0.002 25
50 826.499998 -0.002 846.499998 -0.003 25
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Frequency Error vs. Voltage

LTE Band 5
Channel Bandwidth: 10 MHz
\Voltage .
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

7.2 829.000003 0.004 844.000002 0.002 25

6.12 829.000004 0.004 844.000003 0.003 25

8.28 829.000002 0.003 844.000004 0.004 25

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 5
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency (MHz) (ppm) q y (MH2) (ppm)
-30 829.000003 0.004 844.000002 0.002 25
-20 829.000003 0.004 844.000002 0.002 25
-10 829.000003 0.003 844.000003 0.003 25
0 829.000003 0.004 844.000004 0.005 25
10 829.000001 0.001 844.000002 0.003 25
20 828.999997 -0.003 843.999998 -0.003 25
30 828.999997 -0.004 843.999998 -0.003 25
40 828.999997 -0.004 843.999996 -0.005 25
50 828.999998 -0.003 843.999997 -0.003 25
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4.4  Occupied Bandwidth Measurement

4.4.1 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. Refer to ANSI C63.26

section 5.4.4.Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.
For the 26dBc bandwidth measurement method, please refer to section 5.4.3 of ANSI C63.26.

4,42 Test Setup

Communication
Simulator

Power Splitter

4[ Spectrum Analyzer

?

EUT

10 dB Attenuation
Pad
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4.4.3

Test Result

GPRS

EDGE

Channel

Frequency
(MHz)

99 %
Occupied
Bandwidth

(kHz)

26 dB
Bandwidth
(kHz)

Channel

Frequency
(MHz)

99 %
Occupied
Bandwidth

(kHz)

26 dB
Bandwidth
(kHz)

128

824.2

256.75

329.90

128

824.2

255.26

328.30

189

836.4

255.86

325.60

189

836.4

254.18

327.70

251

848.8

257.50

334.20

251

848.8

255.89

319.00

Spectrum Plot of Worst Value

99 % Occupied Bandwidth |

26 dB Bandwidth

Tng: Free Run

16 ©
HIF Gain. Law

Ref Lyl Offset 15.00 4B

#Video BW 30.000 kHz"

Tetal Power

Transmit Freq Error % of OBW Power

x 4B Bandwidin

Atten: 30 dE

#Video BW 30.000 kHz"

Tetal Power

Transmit Freq Error % of OBW Power

x 4B Bandwidin

#9-~a?

GPRS

i
i

Canter 848.8 MHz
#Res BW 10.000 kHz

Span 1 MHz
#Sweep 300 ms (1001 pts)

Occupied Bandwidtn

Transmit Freq Error
x 4B Bandwidin

a5 cu?

input 2: 50 01
Carrection

1 MHz

Span r 824.2 MHz
#Sweep 300 ms (1001 pts)

BW 10.000 kHz

Occupied Bandwidtn

Transmit Freq Error
x 4B Bandwidin

|9~ n?

#Video BW 30.000 kHz"

Tetal Power
B Power

Atten: 30 dE

#Video BW 30.000 kHz" n 1 MHz

Spa
#Sweep 300 ms (1001 pts)

Tetal Power
B Power
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WCDMA
0,
Frequenc chc):?J /(i)ed Zeel
Channel | reduency P! Bandwidth
(MHz) Bandwidth (MH2)
(MHz)

4132 826.4 4.06 4.62
4182 836.4 4.07 4.63
4233 846.6 4.06 4.64

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

Transmit Freq Error
08 Bandwith

@9~ m?

Ref Lvl Offset 15,00 JB
Ref Value 30.00 dBm

#Video BW 160.00 kHz'

Freq Ref. bl
NFE: Adapliv

Ref Lvl Offset 15,00 dB
Ref Value 30.00 dBm

#Video BW 160.00 kHz* Span 10 MHz,

#Sweep 300 ms (1001 pts)|

Transmit Freq Error
x 68 Bandwidth

@9~ a7
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM

QPSK

16QAM

20407

824.7 1.0895

1.0885

1.282

1.286

20525

836.5 1.0891

1.0892

1.272

1.264

20643

848.3 1.0879

1.0889

1.294

1.278

Channel Bandwidth: 3 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz) QPSK

16QAM

QPSK

16QAM

20415

825.5 2.6992

2.6938

2911

2.924

20525

836.5 2.7005

2.6971

2.928

2.921

20635

847.5 2.6996

2.6941

2.916

2.927

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

Scale/Div 10.0 dB

P

ICenter 824.7 MHz
#Res BW 30.000 kHz

2 Melrics

Occupied Bandwidth
1.0895 MHz

Transmit Freq Error

x dB Bandwidth

Input Z 500
Carrections: Of
Freq Ref- Int (S)
NFE: Adaplive

-1.181 kHz
1.282 MHz xdB8

1.4 MHz / QPSK

‘Atten” 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

Center Freq: 824 700000 MHz
AvglHokd: 1/1
Radio Std: None

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz" Span 3 MHz

#Sweep 300 ms (1001 pts)

Total Power 236 dBm

% of OBW Power

99.00 %
-26.00 dB

Input Z 500
Carrections: Of
Freq Ref- Int (S)

1.4 MHz / QPSK

‘Atten” 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

NFE: Adaplive

Scale/Div 10.0 dB

g
.

Center 848.3 MHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0878 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

T
R e———

#Video BW 100.00 kHz"

Total Power

-1.913kHz % of OBW Power
1.284 MHz xdB

Center Freq: 843 300000 MHz
AvglHokd: 1/1
Radio Std: None

R T

Span 3 MHz
#Sweep 300 ms (1001 pts)

23.5dBm
99.00 %

Scale/Div 10.0 dB

Center 836.5 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7005 MHz

Transmit Freq Error
x dB Bandwidth

Input Z 50
Corractions: Off
Freq Ref. Int (S)
NFE: Adaptive

‘Atten. 30 dB Tng. Free Run
Gate: Off

#IF Gain. Low

Cenler Freq: 836 500000 MHz
AvglHokdt: 111
Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz* Span 6 MHz

#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Input Z 50
Corractions: Off
Freq Ref. Int (S)

‘Atten. 30 dB Tng. Free Run
Gate: Off

#IF Gain. Low

NFE: Adaptive

Scale/Div 10.0 dB

Center 836.5 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7005 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power

% of OBW Power
xdB

Cenler Freq: 836 500000 MHz
AvglHokdt: 111
Radio Std: None

Span 6 MHz,
#Sweep 300 ms (1001 pts)

Report No.: RF200715C05

Page No. 37 /74

Report Format Version: 6.1.1




BUREAU
VERITAS

LTE Band 5

Channel Bandwidth: 5 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz)

QPSK

16QAM

QPSK

16QAM

20425

826.5

4.4833

4.4855

4.826

4.832

20525

836.5

4.4843

4.4861

4.803

4.820

20625

846.5

4.4825

4.4809

4.780

4.809

Channel Bandwidth: 10 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz)

QPSK

16QAM

QPSK

16QAM

20450

829.0

8.9536

8.9574

9.518

9.526

20525

836.5

8.9750

8.9751

9.530

9.574

20600

844.0

8.9678

8.9746

9.547

9.547

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

Scale/Div 10.0 dB

ICenter 836.5 MHz
#Res BW 100.00 kHz

2 Melrics

Occupied Bandwidth
4.4861 MHz

Transmit Freq Error
x dB Bandwidth

Input Z 500
Carrections: Of
Freq Ref- Int (S)
NFE: Adaplive

5 MHz / 16QAM

‘Atten” 30 dB. Trig: Free Run

Gate: Off
#IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz"

Total Power

% of OBW Power
xdB

STATUS.

Center Freq: 836 500000 Mz
AvglHokd: 1/1
Radio Std: None

Span 10 MHz
#Sweep 300 ms (1001 pts)

Center 826.5 MHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
4,4855 MHz

Transmit Freq Error
x dB Bandwidth

Input Z 500
Carrections: Of
Freq Ref- Int (S)
NFE: Adaplive

5 MHz / 16QAM

‘Atten” 30 dB. Trig: Free Run

Gate: Off
#IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz"

Total Power
% of OBW Power

STATUS.

Center Freq: 826 500000 Mz
AvglHokd: 1/1
Radio Std: None

Span 10 MHz
#Sweep 300 ms (1001 pts)

22.1 dBm
99.00 %

‘Scale/Div 10.0 dB

Center 836.5 MHz
#Res BW 200.00 kHz

Occupied Bandwidih
8.5751 MHz

Transmit Freq Emor
«dB Bandwidth

Input Z 50 Q0
Corrections: Off
Freq Ref. In (S)
NFE: Adaptive

Atien' 3048 Trig: Free Run

Gate: Off
#IF Gain. Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHZ*

Total Power
% of OBW Power

Center Freq: 838 500000 MHz
AvglHold: 1/1
Radio Std None

Span 20 MHz,
#Sweep 300 ms (1001 pts),

21.8dBm

99.00 %
-26.00 d8

en]| KEYSIGHT In

> A

‘Scale/Div 10.0 dB

Center 836.5 MHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidih
8.5751 MHz

Transmit Freq Emor
«dB Bandwidth

Input Z 50 Q0
Ci DI Corrections: Off
Freq Ref. In (S)
NFE: Adaptive

Atien' 3048 Trig: Free Run

Gate: Off
#IF Gain. Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHZ*

Total Power

% of OBW Power
xdB

Center Freq: 838 500000 MHz
AvglHold: 1/1
Radio Std None

Span 20 MHz
#Sweep 300 ms (1001 pts)

21.8dBm

99.00 %
-26.00 dB
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4.5 Band Edge Measurement

45.1 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.

45.2 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT

45.3 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 MHz. RB of the spectrum is
3 kHz and VB of the spectrum is 10 kHz (GPRS/EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 2 MHz. RB of the spectrum is
51 kHz and VB of the spectrum is 160 kHz (WCDMA).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
62 kHz or 51 kHz and VB of the spectrum is 200 kHz or 160kHz (LTE Bandwidth 5 MHZz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 10 MHz).

h. Record the max trace plot into the test report.
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45.4 Test Results

Channel

NFE: Adaplive

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

#Video BW 10 kHr'

‘Select Marker
Marker 1
NFE: Adaplive

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

Marker—

Counter

#Video BW 10 kHr'

‘Span 1.000 MHz. (Center 849.0000 MHz
#Sweep 1.00 s (1001 pis)) #Res BW 3.0 kHz

Mark

‘Select Marker
Marker 1

Nermal
Dela ()
Fived
o

T Marker—

(Resst Datta
Marker Tabla Counter
s

'

of
!

NFE_Adagiive

Ref Lyl Offset 15.00 dB
leiDiv 10 0B Ref Level 35.00 dBm

#Video BW 10 kHz"

#Atton. 30 9B

Carra Gate: Off
Fre Ref: Int IF GaIN Low
NFE_Adagiive Trax

Ref Lyl Offsst 15.00 dB
Ref Level 35.00 dBm

Properties

Marker
Function

Marker—

Counter

‘Span 1.000 MHz
#Sweep 1.00 5 (1001 pts)

#Video BW 10 kHz"

Marker—

Dehta Marker
Delta}

(Res
Marker Table En
On
=
Dagram

TR Al
Nt i
Span 1.000 MHz
#Sweep 1.00 s (1001 pts)
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Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

Spai
#Sweep 1.00 5 (1001 pts)

or
Deita Marker
(Reset Defa)

Marker Table
on
of

frker Seftng:

n 2.000 MHz

Ref Lyl Offset 15.00 d8
Ref Level 35.00 dBm

Span 2.
#Sweep 1005 (1

LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel | 20407

1RB Channel

| 20643 | 1RB

REW 15 kHz
VBW 51 kHz
SWT1s

MIRMVEW  yorer 1 1]

-18.53 dBm

Aft 3048 849.000000 MHz

REW 15 kHz MURMVEN ey
VBW 51 kHz _18.94 dBm
35 Rer35 dBm Alt 3098 SWT1s 524000000 HHz 35 Rer35 dBm
Offset 15 d8 Offset 15 d8
\ fra

D1-13.00dEm i

=

PP

Offset 15 d8

-85
! [eureau] ! ! ! l [eurEau]
Start 823.5 MHz 100 kHz/ Stop 824.5 MHz Start 848.5 MHz 100 kHz/ Stop 848.5 MHz
Channel | 20407 6 RB Channel | 20643 | 6 RB
RBW 15 kHz [T1] RM VIEW Warker 1 [T1] RBW 15 kHz [T1] RM VEW Marker 1 [T11
VBW 51 Kz ) 25,79 gBm VBW 51 Kz ' 2550 dBm
35 Ref35dBm Alt 30 dB SWT1s 823.957000 MHz 25 Ref3888m Aft 30 dB SWT1s 845.000000 NHz

Offset 15 d8

MWM\

D1 -13.00dBm

D1 -13.00dBm

, o

M

T
Start 823.5 MHz 100 kHz/

| BEurREAU] !
Stop 824.5 MHz Start 848 5 MHz

! l [eureau]
100 kHz/ Stop 848.5 MHz
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LTE Band 5

Channel Bandwidth: 3 MHz

Channel |

20415

1 RB Channel |

20635 | 1RB

Ref 35 dBm Aft 30 dB

3

REW 30 kHz
VBW 100 kHz
SWT1s

[T1] RM VEEW Warker 1 [T1]
-14.93 dBm
§23.999000 MHz 35

Ref 35 dBm Aft 3048

Offset 15 d8

REW 30 kHz
VBW 100 kHz
SWT1s

[T1] RN VEW Warker 1 T1]
-16.00 dBm

849.000000 MHz

Offset 15 d8

1 A

[ \

D1-13.00dEm

T

L, TS((:{:EH\ \‘\‘
WL“

M

ol

R —

~

e 1 i L foUREay] e 1 i i U EEErT
Start 823.5 MHz 100 kHz/ Stop 824.5 MHz Start 848.5 MHz 100 kHz/ Stop 848.5 MHz
RB"':' 30 kHz [T1) RM VIEW Warker 1 T1] RB"':' 30 kHz [T1) RM VEW Marker 1 [T1]
VBW 100 kHz 2554 dBm VBW 100 kHiz 2545 dBm
25 Ret350Bm Alt 3068 SWT1s £23.999000 HHz 25 Ret350Bm At 30 48 SWT1s £49.000000 Mz
Offset 15 dB Offset 15 dB
1 1
N o= N o= 5

E ﬁ//
-3

w"""’tw

S

Start 823.5 MHz

100 kHz/

T [euneau] T
Stop 8245 WHz Start 848.5 Wihz

' [ T
100 kHz/ Stop 848.5 MHz
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel |

20425

1RB

Channel | 20625

1

RB

REW 51 kHz

[T1] RK VEW

RBW 62 kHz [T1) RM VIEW Warker 1 T1] Marker 1 [T1]
VBW 200 kHz 1310 dBm VBW 180 kHz 21.56dBm
45 Rer3samm At 3008 sWT1s £22.904000 i1z 45 Ret3508m At 3008 sWT1s £48.001000 Mz
Offget 15 dB Offget 15 dB
| / o
1 1 M | ‘\\
B s S e Wil B s S e o
M 1
P T M 7 \\M
- i i i [Eurecau] - i i i U [Eureau]
Start 823.5 MHz 100 kHz/ Stop 824.5 MHz Start 848.5 MHz 100 kHz/ Stop 849.5 MHz
RB’;':' 62kHz [T1] RM VEW Warker 1 T1] RB’;':' B2 kHz [T1] RM VEW Marker 1 [T1]
VBW 200 kHz 2765 dBm VBW 200 kHz 2492d8Bm
45 Rer3samm At 3008 sWT1s £22.998000 i1z 45 Ret3508m At 3008 sWT1s £48.001000 Mz
Offget 15 dB Offget 15 dB
1 1
B s S e B s S e
p / p \’m ,
B i h R YV
-85 -85 T T T
100 kHz/ Stop 849.5 MHz | vERITAS]

T
Start 823.5 MHz

100 kHz/

T
Stop 824.5 MHz

[EuREAU]
VERITAS

T
Start 848.5 MHz
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LTE Band 5

Channel Bandwidth: 10 MHz

Channel

| 20450

1RB

Channel |

20600 |

1RB

REW 100 kHz
VBW 300 kHz

[T1] RM VEEW

Warker 1 [T1]

-13.83 9Bm

REW 100 kHz
VBW 300 kHz

[T11 RAVIEW Marker 1 [T1]

-13.83dBm

45 Ref35dBm Att 3008 SWT1s £23.997000 HHz 45 Ref35dBm Att 30 08 SWT1s 849.002000 MHz
Offset 15 d8 Offset 15 d8
1 / 1 \
. ] . ,.»“”"I/ ) 1
DI-1300dBm Mw MM
- i i [euneav] - i T i T T [eureav]
Start 823.5 MHz 100 kHz! Stop 8245 MHz Start 848.5 WHZ 100 kHz! Stop 849.5 MHz
REVI 100 kHiz TURMVEW ey REW 100 kiz MURMVEW ooy
VBW 300 kHz 1391 dBm VBW 300 kHz _28.38dBm
45 Ref35dBm Att 3008 SWT1s £23.996000 HHz 45 Ref35dBm Att 30 08 SWT1s 849.006000 MHz
Offset 15 d8 Offset 15 d8
1 / 1
B ] . M/ )
D1 -13.00dEm M P D1-15,00 dBm
-5

T
Start 823.5 MHz

100 kHz/

T
Stop 824.5 MHz

[EuREAU]
VERITAS

T
Start 848.5 MHz

T
100 kHz/

! [BEuREAU]
Stop 849.5 MHz
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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

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

1. Setresolution/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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4.6.4 Test Results

= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
GPRS EDGE WCDMA
128 824.2 2.70 2.70 4132 826.4 3.30
189 836.4 2.70 2.71 4182 836.4 3.02
251 848.8 2.71 2.70 4233 846.6 3.13

Spectrum Plot of Worst Value

Average Pawer

RS
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LTE Band 5
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20407 824.7 6.00 7.18 20415 825.5 5.74 6.68
20525 836.5 5.61 6.39 20525 836.5 4.96 5.86
20643 848.3 5.94 6.87 20635 847.5 5.77 6.48

Spectrum Plot

of Worst Value

1.4 MHz / 16QAM

Input Z 50
Corractions: Off
Freq Ref. Int (S)

‘Atten. 30 dB Tng. Free Run

#IF Gain' Low

8.41dB
844dB

8.45dB
30.46 dBm

0.00 dB
Info BW 5.0000 MHz

Cenler Freq: 824.700000 MHz
Counts: 1.00 M/1.00 Mpt
Radio Std. None

3 MHz / 16QAM

1]|Spectrum Analyzer
Power Stat CCDF
KEYSIGHT Input Z: 50 0
RL ) Gorections: Of
Freq Ref. Int (S)

Atten: 30 dB. Trig: Free Run Center Freq: 825 500000 MHz
#IF Gain: Low Counts 1.00 M/1.00 Mpt

Radio Sid. None

1 Metrics

Average Power

B896dB

3081 dBm

Report No.: RF200715C05

Page No. 47 /74

Report Format Version: 6.1.1




1828

BUREAU
VERITAS

LTE Band 5
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

20425 826.5 6.13 7.02 20450 829.0 5.95 7.04
20525 836.5 5.01 5.72 20525 836.5 4.85 5.56
20625 846.5 6.04 7.19 20600 844.0 5.96 6.92

Spectrum Plot

of Worst Value

5 MHz / 16QAM

Input Z 50
Corractions: Off
Freq Ref. Int (S)

‘Atten. 30 dB Tng. Free Run
#IF Gain' Low

Radio Std. None

0.00 dB
Info BW 5.0000 MHz

Cenler Freq: 846.500000 MHz
Counts: 1.00 M/1.00 Mpt

1| spectrum Analyzer
Power Stat CCOF

| [KEYSIGHT
s | RL

1 Metrics

Average Power

10 MHz / 16QAM

Input Z. 50 Q
Corrections
Freq Ref. In

Atten: 30 dB. Trig: Free Run Center Freq: 829 000000 MHz
#IF Gain: Low Col 1.00 M/1.00 Mpt

Radio Sid. None

57dB

30,84 dBm
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4.7 Conducted Spurious Emissions

4.7.1 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 -13 dBm.

4.7.2 Test Setup

Communication ]
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

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 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW = 100 kHz or 1 MHz and VBW = 300 kHz or 3 MHz is used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 10 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz is used for conducted emission measurement.
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4.7.4 Test Results

GPRS
Channel 128

KEYSIGHT inoit R
=y

1 n "
Scale/Div 10 dB

Scale/Div 10 dB
:
Freg
8.000 kHz
1.000000000 GHz

AUTO TUNE

#Video BW 3.0 MHz

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pis)
o

#Video BW 3.0 MHz

Stop 10,000 GHz,

6.9 ms (20001 pts)

o

Scale/Div 10 df

#Video BW 3.0 MHZ

g Type:
okt > 0011
i, Fros Run

KEYSIGHT rput RE

Scale/Div 10 df

Channel 251

#Video BW 3.0 MHZ

g Type:
Avag]Hoid = 0OV

Stop 10,000 GHz,
9 ms (20001 pts)

e
wept SA
KEYSIGHT input &

#Video BW 3.0 MHz

Frequency Range: 9 kHz ~ 1 GHz

rum Analyzer 6

#Q Type: Power (RMS| |
Aol Hoic>100/100

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pts)

| HH 24

pectrum Analyzer 3
wept
KEYSIGHT lreut RF

GO wign A

Frequency Range: 1 GHz ~ 10 GHz

#Video BW 3.0 MHz

Stop 10,000 GHz
9 ms (20001 pis)

N 57

Start Freq

Stop Freq
000000000 GHz

AUTO TUNE

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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EDGE

Channel 128

Frequency Range: 9 kHz ~ 1 GHz

rum Analyzer 6

e
wepl
KEYSIGHT it
G ign

pe
wepl SA
KEYSIGHT lreut RF #Avg Type: Power (RMS| |

Aol Hoic>100/100

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pts)

. —

#Video BW 3.0 MHz

um Analyzer 3

Frequency Range: 1 GHz ~ 10 GHz

#8Q Type: Power (RMS| |
Aol Hoic>100/100

RF
in

M

Start Freq

Stop Freq
000000000 GHz

AUTO TUNE

Stop 10,000 GHz
9 ms (20001 pis)

. ¥

#Video BW 3.0 MHz

pectrum Analyzer 3
wept SA

g Type Powe (RIS| |
Awg[Hoid > 1004100

o Frae Run

AF

KEYSIGHT ot
[vm)

&) &)

Algr: Auto

Scale/Div 10 8 Scale/Div 10 8

9.999100 MHz
Auto

e B N oo oo it

#Video BW 3.0 MHZ Stop 1.0000 GHz

Channel 251

KEYSIGHT ot
[vm)

Algr: Auto

pectrum Analyzer
wept

g Type: Power (RMS| |
Avag|Hoie > 100100

AF

#Video BW 3.0 MHZ Stop 10.000 GHz

9 ms (20001 pts)

Frequency Range: 9 kHz ~ 1 GHz

ot
o Raf.Int (S
NFE: Adapiive

:

Start Freq
8.000 kHz

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pts)
o

#Video BW 3.0 MHz

Frequency Range: 1 GHz ~ 10 GHz

0.000000000 GHz

AUTO TUNE

Stop 10,000 GHz
9 ms (20001 pis)

%7

#Video BW 3.0 MHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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WCDMA

Channel 4132

PNO: Fast

o Raf.Int (S
NFE: Adapiive

1 n
Scale/Div 10 dB

#Video BW 3.0 MHz

#Q Type: Power (RMS| |

Ao Hoic:>100/100

15 "
Scale/Div 10 dB

:
Freg
8.000 kHz
1.000000000 GHz

48] Type: Power (RMS|
Ao Hoic:>100/100
o Raf.Int (S
NFE: Adapiive

I P PRSI VR S www y e Lo PV TN

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pis)
o

AUTO TUNE

#Video BW 3.0 MHz

Stop 10,000 GHz,
6.9 ms (80001 pts)
-

WAlten. 30 B
Presmg OF

Scale/Div 10 df

#Video BW 3.0 MHZ

g Type Powe (RUS] - 1
g Hokd > 00100
Trig: Fras Run

Scale/Div 10 df

WAlten. 30 B
Presmg OF
ih.

#Video BW 3.0 MHZ

g Type: Power (RMS| - 1
g Hokd > 00100
Trig: Fras Run

Stop 10,000 GHz,
9 ms (80001 pts)

e
wept SA
KEYSIGHT input &

#Video BW 3.0 MHz

#Q Type: Power (RMS| |
Aol Hoic>100/100

Stop 1.0000 GHz
Swoop ~1.39 ms (5001 pts)

| HH 24

pe
wept
KEYSIGHT lreut RF

Note: The signal over the limit in 9 kHz is from spectrum analyzer.

#Video BW 3.0 MHz

#8Q Type: Power (RMS| |
Aol Hoic>100/100

Start Freq

Stop Freq
000000000 GHz

AUTO TUNE

Stop 10,000 GHz
9 ms (80001 pis)

N 57
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LTE Band 5

Channel Bandwidth: 1.4 MHz

Channel 20407

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

DI -1300dBm

@

REW 100 kHz MORMVEW ooy REW 1 MHz MORMVEW oo
VBW 300 kiiz ; 2434 dBm VBW 3 MHz § 3022 dBm
15 Ret 35 aBm Att 3048 SWT 501.3082 ms 2629 IfHz 15 Ret 35 aBm Aft 3048 SWT 5013082 ms 378983 GHe
" | oimet1sas " | oimet1sas
+
1 1
R W RS T I B S RS T I
1
g0 5
e i T T T i ! o - i T T T 7 ot reav]
Start 9 khz 99.99 W/ Stop 1 GHz Start 1 GHz 900 Mz Stop 10 GHz
Channel 20525
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHiz MIRMVEW e REW 1 MHz MIRMVEW o
VBW 300 kHz ) 24.58 dBm VBW 3 WHz . 3160 dBm
25 Ref 35.dBm Al 3008 SWT S01.3082 ms 35,99 iz 45 Ref 35 d8m At 308 SWT 51,3082 ms 539916 GHz
| ofmet1sas | ofmet1sas
2 2

DI -1300dBm

a T T T T T | e T T T T T fovreay]
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20643
Frequency Range: 9 kHz ~1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz ) 24.40 dBm VBW 3 WHz . 3216 dBm
45 Rer35 dBm Alt 30dB SWT 501.3062 ms 247,89 MHz 45 Rer35 dBm At 30 dB SWT 501.3082 ms 402370 CHz
Offset 15 dB . Offset 15 dB
2 2
1 1
D= D= mdEn
1
-50 —
L T T T T T 1 Y e T T T T T fovreay]
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 5
Channel Bandwidth: 3 MHz
Channel 20415
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 2431 dBm VBW 3 MHz 3150 dBm
25 Ret3sd8m Aft 30 dB SWT 501.3082 ms. 824.14 MHz 25 Ret3sd8m Aft 30 dB SWT 501.3082 ms. 401380 GHz
- Offset 15 dB - Offset 15 dB
+
1 1
B B RS RO B W RS ROl
1
e T T [ l ' ! EI(IIZEIII - ] l T l i ot reav]
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Channel 20525
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 23.72 dBm VBW 3 MHz 3218 dBm
25 Ref35.88m Aft 30 dB SWT 501.3082 ms 835.29 MHz 25 Ref35.88m Aft 30 dB SWT 501.3082 ms 402145 GHz
N Offset 15 4B N Offset 15 4B
T
pd pd
1 1
O B0 dem O BT 0 dem
1
Start 3 kHz 95.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20635
Frequency Range: 9 kHz ~1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 23.97 dBm VBW 3 MHz 3075 dBm
25 Ref35.88m At 30 dB SWT 501.2082 ms. 84619 MHz 25 Ref35.88m Att 30 dB SWT 501.2082 ms. 3.80274 GHz
N Offset 15 4B N Offset 15 4B
s
pd pd
1 1
SO B Emdem O BT 0 dem
1
‘ ‘
- . w — | u<m;23 - . — . w e
Start 3 kHz 95.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 5

Channel Bandwidth: 5 MHz

Channel 20425

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kHz

[T1] R VEEW

Marker 1 [T1]

REW 1 MHz

[T1] RK VEW

Marker 1 [T1]

T T T T
Start 8 kHz 99.99 MHz/ Stop 1 GHz

» T T T
Start 1 GHz 900 MHz/ Stop 10 GHz

VBW 300 kHz 23.64 dBm VBW 3 MHz 3173 dBm
35 Rer3s asm Att 30 08 SWT 5013082 ms 82429 WHz 2. Ref 38 dBm Att 30 68 SWT 5013082 ms 457317 GHz
- Offset 15 dB Offset 15 dB

T
1
DI-13.00dBm N o=
1
L T T T T T T T 1 P e At - T T T T T [curecau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz [ VERITAS | Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20525
Freqguency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 100 kHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]

VBIW 300 kHz ) 2414 dBm VBW 3 WHz § 3178 dBm
45 Ref 35 dBm Att 30 4B SWT 5013082 ms 83429 MHz 2. Ref 35 dBm At 30 48 SWT 5013082 ms 694389 GHz

N Offset 15 4B N Offset 15 4B
+
1 1
R T RSE L B TS XL
1

o] ‘ . | = . .

[BUREAU]
VERITAS

Channel Bandwidth: 5 MHz

Channel 20625

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

Marker 1 [T1]

-31.47 dBm
692904 GHz

-85

RBW 100 kHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW
VBW 300 kHz ; 25.26 dBm VBW 3 MHz
45 Ref25dBm Aft 3098 SWT 501.3082 ms. 844,29 MHz 25 Ref3508m Aft 3048 SWT 501.3082 ms.
Offset 15 dB Offset 15 dB
1
D1-13.00dEm - D1-13.00dEm
1
Start 9 kHz 99.99 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

[BuREAU]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 5
Channel Bandwidth: 10 MHz
Channel 20450
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 2475 dBm VBW 3 MHz -30.07 dBm
25 Ret3sd8m Aft 30 dB SWT 501.3082 ms. 824.54 MHz 25 Ret3sd8m Aft 30 dB SWT 501.3082 ms. 834976 GHz
- Offset 15 dB - Offset 15 dB
1 1
B W RS ROl B W RS ROl
e T T [ l ' | e - ] l T l i ot reav]
Start 9 kHz 99.99 MHZ/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Channel 20525
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 24.08 dBm VBW 3 MHz 2974 dBm
25 Ref35.88m Aft 30 dB SWT 501.3082 ms 83209 MHz 25 Ref35.88m Aft 30 dB SWT 501.3082 ms 833581 GHz
N Offset 15 4B N Offset 15 4B
:
pd pd
1 1
O BT 0 dem O BT 0 dem
1
Start 3 kHz 95.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 20600
Frequency Range: 9 kHz ~1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 25.13 dBm VBW 3 MHz 31.38dBm
25 Ref35.88m At 30 dB SWT 501.2082 ms. 839.54 MHz 25 Ref35.88m Att 30 dB SWT 501.2082 ms. 497804 GHz
N Offset 15 4B N Offset 15 4B
pd pd
1 1
O BT 0 dem O BT 0 dem
1
\
-50 S—
Start 3 kHz 95.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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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 is equal to -13 dBm.

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
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) 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 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

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.|.R.P
power - 2.15 dB.

NOTE:

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

2. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& L 3m _
Support Unjts ' '
—¢—EZI
Turn Table
80cmT
5_5

L

Ground Plane

Test Receiver

i

<Radiated Emission above 1 GHz>

Ant. Tower

EUT& 3m
Support Units |

Turn Table
Absorber

7

1-4m
Variable

/

L

Ground Plane

Test Receiver

ssoen] WAMWTAAA e

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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48,5 Test Results
Below 1GHz
Mode 22(2?2?\2:?) 128 Frequency Range Below 1000 MHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 33.88 -52.40 -34.50 -17.10 -51.60 -13.00 -38.60
2 85.29 -38.80 -47.70 0.30 -47.40 -13.00 -34.40
3 166.77 -53.80 -59.70 -2.90 -62.60 -13.00 -49.60
4 480.08 -60.50 -66.50 3.60 -62.90 -13.00 -49.90
5 700.27 -60.90 -63.80 3.50 -60.30 -13.00 -47.30
6 889.42 -58.60 -57.00 3.50 -53.50 -13.00 -40.50
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 128
Mode Frequency Range Below 1000 MHz
(824.2MHz) quency =ang
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) ERP (dBm) | Limit (dBm) | Margin (dB)
1 33.88 -40.50 136.20 117.10 53.30 ~13.00 240.30
2 74.62 50.10 '58.00 0.10 '57.90 713.00 ~44.90
3 | 16677 53.80 56.40 2.90 159.30 ~13.00 46.30
4 | 27735 62.80 260.00 11,60 61.60 713.00 48.60
5 | 637.22 61.10 62.10 3.60 '58.50 -13.00 45.50
6 | 889.42 -59.40 156.90 3.50 '53.40 113.00 ~40.40
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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WCDMA Band 5

Mode 28);6(5:21?\?3%4132 Frequency Range Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MHz) R(zaBdn'q”)g \Zﬁepfévéﬁnr) Fca‘f:rtroerczg’é‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 33.88 -54.00 -36.10 -17.10 -53.20 -13.00 -40.20
2 89.17 -42.80 -52.70 -0.10 -52.80 -13.00 -39.80
3 165.80 -54.00 -59.80 -3.00 -62.80 -13.00 -49.80
4 276.38 -52.60 -57.60 -1.60 -59.20 -13.00 -46.20
5 736.16 -60.50 -62.20 3.70 -58.50 -13.00 -45.50
6 937.92 -59.90 -57.60 3.80 -53.80 -13.00 -40.80

Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode 28);6(5:21?\?3%4132 Frequency Range Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Pawer | Correction | cop (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 54.25 -38.00 -41.20 -5.70 -46.90 -13.00 -33.90
2 138.64 -51.90 -53.80 -3.20 -57.00 -13.00 -44.00
3 303.54 -52.60 -58.30 3.70 -54.60 -13.00 -41.60
4 419.94 -65.50 -71.40 3.50 -67.90 -13.00 -54.90
5 760.41 -70.10 -68.90 3.80 -65.10 -13.00 -52.10
6 996.12 -70.80 -66.20 3.30 -62.90 -13.00 -49.90
Remarks:

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

Mode

TX channel 20450
(829.0MHz)

Frequency Range

Below 1000 MHz

Environmental Conditions

22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) ERP (dBm) | Limit (dBm) | Margin (dB)
1 31.94 56.90 137.30 118.30 55.60 ~13.00 42,60
2 82.38 42,50 150.40 0.40 150.00 713.00 137.00
3 | 222.06 139.90 48.20 11,90 150.10 ~13.00 37.10
4 | 633.34 60.80 64.40 3.60 260.80 713.00 47.80
5 | 800.18 159.20 '59.70 4.00 55.70 113.00 42.70
6 | 970.90 -60.50 '57.70 3.70 '54.00 113.00 241.00
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode 22(2;2?\2:?) 20450 Frequency Range Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) ERP (dBm) | Limit (dBm) | Margin (dB)
1 32.91 -38.60 -33.70 -17.70 -51.40 -13.00 -38.40
2 132.82 -41.10 -44.20 -3.30 -47.50 -13.00 -34.50
3 245.34 -47.40 -49.10 -1.60 -50.70 -13.00 -37.70
4 373.38 -57.20 -63.40 3.70 -59.70 -13.00 -46.70
5 731.31 -69.50 -68.60 3.60 -65.00 -13.00 -52.00
6 935.98 -69.50 -66.50 3.70 -62.80 -13.00 -49.80

Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Above 1GHz
GSM Mode
TX channel 128
Mode Frequency Range 1GH~18GH
(824.2MHz) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1648.00 -55.20 -47.50 0.90 -46.60 -13.00 -33.60
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 1648.00 -58.90 -51.50 0.90 -50.60 -13.00 -37.60
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 189
Mode Frequency Range 1GH~18GHz
(836.4MH2) quency Rang
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1672.80 -55.80 -48.10 0.80 -47.30 -13.00 -34.30
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 1672.80 -58.40 -51.00 0.80 -50.20 -13.00 -37.20
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 251
Mode Frequency Range 1GH~18GH
(848.8MH2) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1697.60 -55.40 -47.80 0.70 -47.10 -13.00 -34.10
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 1697.60 -58.10 -50.80 0.70 -50.10 -13.00 -37.10
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
WCDMA Band 5
TX channel 4132
Mode (826.4MH2) Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1652.80 -56.10 -48.40 0.90 -47.50 -13.00 -34.50
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 1652.80 -58.10 -50.90 0.90 -50.00 -13.00 -37.00
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 4182
Mode (836.4MH2) Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1672.80 -56.50 -48.80 0.80 -48.00 -13.00 -35.00
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 1672.80 -58.60 -51.30 0.80 -50.50 -13.00 -37.50
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 4233
Mode (846.6MH?2) Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1693.20 -55.90 -48.30 0.70 -47.60 -13.00 -34.60
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 1693.20 -58.20 -50.90 0.70 -50.20 -13.00 -37.20
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 1.4MHz
TX channel 20407
Mode Frequency Range 1GH~18GH
(824.7MHz) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1649.40 -46.80 -39.00 0.90 -38.10 -13.00 -25.10
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 1649.40 -45.80 -38.50 0.90 -37.60 -13.00 -24.60
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 20525
Mode Frequency Range 1GH~18GH
(836.5MHz) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1673.00 -46.80 -39.10 0.80 -38.30 -13.00 -25.30
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 1673.00 -45.60 -38.30 0.80 -37.50 -13.00 -24.50
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 20643
Mode Frequency Range 1GH~18GH
(848.3MH2) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1696.60 -46.80 -39.20 0.70 -38.50 -13.00 -25.50
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 1696.60 -45.10 -37.80 0.70 -37.10 -13.00 -24.10
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
LTE Band 5, Channel Bandwidth: 5SMHz
TX channel 20425
Mode Frequency Range 1GH~18GH
(826.5MHz) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1653.00 -46.20 -38.50 0.90 -37.60 -13.00 -24.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (i | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 1653.00 -45.40 -38.10 0.90 -37.20 -13.00 -24.20
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode 2;32?35?\2:?) 20525 Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.00 -47.00 -39.30 0.80 -38.50 -13.00 -25.50
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.00 -45.40 -38.00 0.80 -37.20 -13.00 -24.20
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
Mode ;ﬁghs?\;l]:?) 20625 Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(‘;%dn'qn)g \Zlfep(z‘g‘;:) faocrtfrczg’é‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1693.00 -46.50 -39.00 0.70 -38.30 -13.00 -25.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (i | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1693.00 -45.80 -38.50 0.70 -37.80 -13.00 -24.80
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 5, Channel Bandwidth: 10MHz
Mode g;;g?\;:il) 20450 Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1658.00 -46.20 -38.60 0.90 -37.70 -13.00 -24.70
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1658.00 -45.10 -37.90 0.90 -37.00 -13.00 -24.00
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
Mode g;gg?\;:zl) 20525 Frequency Range 1GH~18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) R(‘;%dn'qn)g \Zlfep(z‘g‘;:) faocrtfrczg’é‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1673.00 -46.70 -39.00 0.80 -38.20 -13.00 -25.20
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (i | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1673.00 -45.80 -38.40 0.80 -37.60 -13.00 -24.60
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 20600
Mode Frequency Range 1GH~18GH
(844.0MHz) quency =ang z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
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 1688.00 -46.80 -39.10 0.70 -38.40 -13.00 -25.40
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 1688.00 -45.20 -37.90 0.70 -37.20 -13.00 -24.20
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (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 of 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 FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

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

Lin Kou 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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