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1 Certificate of Conformity

Product: Point of Sale Terminal
Brand: Verifone
Test Model: V400m Plus 4G WW
Sample Status: Identical Prototype
Applicant: Verifone, Inc.
Test Date: Dec. 22, 2018 ~ Jan. 07, 2019

Standards: FCC Part 27, Subpart C, H, L

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.

“P(OV”\ I« W‘j

Prepared by : , Date:
Flora Huang / Specialist
W/
Approved by : , Date:

Dylan Chiou / Project Engineer

Jan. 14, 2019

Jan. 14, 2019
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Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (WCDMA)

FCC Test Iltem Result Remarks
Clause
2.1046 Equivalent Isotropic Radiated . -
27.50(d)(4) Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049
Occupied Bandwidth Pass Meet the requirement of limit.
27.53(h)
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27’ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -25.24
' dB at 37.76 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 4)
FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(d)(4) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 : . . -
27.53(h) Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27‘ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -33.47

dB at 43.58 MHz.
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Applied Standard: FCC Part 27 & Part 2 (LTE 12)

FCC Test Iltem Result Remarks
Clause
2.1046 Maximum Peak Output Power Pass Meet the requirement of limit
27.50(c)(10) P g '
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(9) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . -
Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
21053 Meet the requirement of limit.
27‘ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -35.64

dB at 44.55 MHz.

21

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:

" ’ F Expended Uncertainty
easuremen requenc
AHeney (k=2) (&
30 MHz ~ 200 MHz 2.93dB
Radiated Emissions up to 1 GHz
200 MHz ~ 1000 MHz 2.95dB
1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.94 dB
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2.2 Test Site and Instruments

Description & : Date of Due Date of
Manufacturer Model No. Serial No. Calibration Calibration
Test Recelver N9038A MY51210203 Mar. 16, 2018 | Mar. 15, 2019
Agilent
Spectrum Analyzer N9010A MY52220314 Dec. 13,2018 | Dec. 12, 2019
Agilent
Spectrum Analyzer
ROHDE & SCHWARZ FSuU43 101261 Jan. 11, 2018 Jan. 10, 2019
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-969 Nov. 25, 2018 Nov. 24, 2019
BILOG Antenna
SCHWARZBECK VULB 9168 9168-472 Nov. 23, 2018 Nov. 22, 2019
Fixed Attenuator MDCS18N-10 | MDCS18N-10-01 | Apr. 16,2018 | Apr. 15, 2019
Mini-Circuits
MXG Vector signal
generator N5182B MY53050430 Nov. 19, 2018 Nov. 18, 2019
Agilent
Elr\jgrl"p"f'er EMC 330H 980112 Oct. 12,2018 | Oct. 11, 2019
Elr\jgrl"p"f'er EMC 012645 980115 Oct. 12,2018 | Oct. 11, 2019
Power Meter
. ML2495A 1012010 Sep. 05, 2018 Sep. 04, 2019
Anritsu
P
ower Sensor MA2411B 1315050 Sep. 04,2018 | Sep. 03,2019
Anritsu
RF Coaxial Cable EMC104-SM-SM-
HUBER+SUHNNER 8000&3000 140811+170717 Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-
HUBER+SUHNNER SUCOFLEX 104 1000(140807) Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable
WOKEN 8D-FB Cable-Ch10-01 Oct. 12, 2018 Oct. 11, 2019
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
Antenna Tower MFA-440H NA NA NA
MF
Turn Table MFT-201SS NA NA NA
MF
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications Tester-
Wireless 8960 Series 10 MY53201073 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201300640 Aug. 16, 2017 Aug. 15, 2019
Anritsu
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Temperature & Humidity

GTH-120-40-CP-AR MAA1306-019 Sep. 05, 2018 Sep. 04, 2019
Chamber

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 calibration interval of the loop antenna is 24 months and the calibrations are traceable to
NML/ROC and NIST/USA.

3.  The test was performed in HwaYa Chamber 10.

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

5. The FCC Site Registration No. is 690701.

6. The IC Site Registration No. is 7450F-10.

Report No.: RF181205C03-2 Page No. 9/ 140 Report Format Version: 6.1.1
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3  General Information

3.1 General Description of EUT
Product Point of Sale Terminal
Brand Verifone
Test Model V400m Plus 4G WW

Status of EUT

Identical Prototype

Power Supply Rating

5.0 Vdc (Adapter)
3.85 Vdc (Li-ion battery)

: WCDMA QPSK
Modulation Type
LTE QPSK, 16QAM
WCDMA 1712.4 ~ 1752.6 MHz

Frequency Range

LTE Band 4 (Channel Bandwidth: 1.4 MHz)

1710.7 ~ 1754.3 MHz

LTE Band 4 (Channel Bandwidth: 3 MHz)

1711.5 ~ 1753.5 MHz

LTE Band 4 (Channel Bandwidth: 5 MHz)

1712.5~1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1750.0 MHz

LTE Band 4 (Channel Bandwidth: 15 MHz)

1717.5~1747.5 MHz

LTE Band 4 (Channel Bandwidth: 20 MHz)

1720.0 ~ 1745.0 MHz

LTE Band 12 (Channel Bandwidth: 1.4 MHz)

699.7 ~ 715.3 MHz

LTE Band 12 (Channel Bandwidth: 3 MHz)

700.5 ~ 714.5 MHz

LTE Band 12 (Channel Bandwidth: 5 MHz)

701.5~713.5 MHz

LTE Band 12 (Channel Bandwidth: 10 MHz)

704.0 ~711.0 MHz

WCDMA 4MO8FOW
LTE Band 4 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
LTE Band 4 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 4 (Channel Bandwidth: 5 MHz) 4AM49W7D
LTE Band 4 (Channel Bandwidth: 10 MHz) 8M97W7D
Emission Designator LTE Band 4 (Channel Bandwidth: 15 MHz) 13M5G7D
LTE Band 4 (Channel Bandwidth: 20 MHZz) 18MOW7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
LTE Band 12 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 12 (Channel Bandwidth: 5 MHz) 4M49W7D
LTE Band 12 (Channel Bandwidth: 10 MHz) 8M99G7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) 140.93 mW
LTE Band 12 (Channel Bandwidth: 3 MHz) 148.94 mW
Max. ERP Power )
LTE Band 12 (Channel Bandwidth: 5 MHZz) 158.12 mW
LTE Band 12 (Channel Bandwidth: 10 MHz) 167.11 mW
WCDMA 323.59 mW
LTE Band 4 (Channel Bandwidth: 1.4 MHz) 208.45 mW
LTE Band 4 (Channel Bandwidth: 3 MHz) 220.29 mW
Max. EIRP Power LTE Band 4 (Channel Bandwidth: 5 MHz) 233.88 mW
LTE Band 4 (Channel Bandwidth: 10 MHz) 248.89 mW
LTE Band 4 (Channel Bandwidth: 15 MHz) 264.24 mW
LTE Band 4 (Channel Bandwidth: 20 MHz) 278.61 mW
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Antenna Type

Fixed Internal Antenna

Antenna Gain

WCDMA B4 and LTE B4: 1.9 dBi
LTE B12: 0.4 dBi

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT contains following accessory devices.

Product Brand Model Description
I/P: 100-240 Vac, 50/60 Hz, 500 mA
O/P:5Vdc, 2.2A
Adapter 1 Verifone AM11A-050A ’
P I 1.75m non-shielded cable w/o core
Manufacturer: Phihong
I/P: 100-240 Vac, 50/60 Hz, 500 mA
. O/P:5Vdc, 2.2A
Adapter 2 Verifone VF0402 1.75m non-shielded cable w/o core
Manufacturer: Salcomp
Battery 1 Verifone BPK475-001 3.85 Vdc, 2890 mAh
Battery 2 Verifone BPK475-001 3.85 Vdc, 2900 mAh

2. 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.
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT (Powered from AC Adapter)

Test table zzz
9%

Universal Radio
Communication
Tester

*Kept in a remote area

<E.R.P. Test>

EUT (Powered from Battery)

&
555

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

3.2.1 Description of Support Units

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

Report No.: RF181205C03-2 Page No. 12 /140 Report Format Version: 6.1.1
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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 as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band ERP / EIRP Radiated Emission
WCDMA Y-plane Y-axis
LTE Band 4 Y-plane Y-axis
LTE Band 12 X-plane Y-axis
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 1312 to 1513 1312, 1413, 1513 WCDMA
. Cr':g‘::;'::::;‘cs 1312 to 1513 1413 WCDMA
- Frequency Stability 1312 to 1513 1312, 1513 WCDMA
- Occupied Bandwidth 1312 to 1513 1312, 1413, 1513 WCDMA
- Band Edge 1312 to 1513 1312, 1513 WCDMA
- Peak to Average Ratio 1312 to 1513 1312, 1413, 1513 WCDMA
- Conducted Emission 1312 to 1513 1312, 1413, 1513 WCDMA
- Radiated Emission 1312 to 1513 1312, 1413, 1513 WCDMA

Report No.: RF181205C03-2
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LTE Band 4
EUT :
Configure Test Item Available Tested Channel Chanr.1el Modulation Mode
Channel Bandwidth
Mode
19957 to 20393 | 19957, 20175, 20393 1.4MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
) EIRP 19975 t0 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM 1 RB /0 RB Offset
20000 to 20350 | 20000, 20175, 20350 10 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM 1 RB /0 RB Offset
- Cr']\gfg;':ﬂgg‘cs 20050 to 20300 20175 20 MHz | QPSK, 16QAM | 100 RB /0 RB Offset
19957 to 20393 19957, 20393 1.4 MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 19965, 20385 3 MHz QPSK 1 RB/ 0 RB Offset
Frequency 19975 to 20375 19975, 20375 5 MHz QPSK 1 RB/ 0 RB Offset
Stability 20000 to 20350 20000, 20350 10 MHz QPSK 1 RB /0 RB Offset
20025 to 20325 20025, 20325 15 MHz QPSK 1 RB/ 0 RB Offset
20050 to 20300 20050, 20300 20 MHz QPSK 1 RB/ 0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz | QPSK, 16QAM 6 RB /0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM | 15 RB/0 RB Offset
Occupied 19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
Bandwidth 20000 to 20350 | 20000, 20175, 20350 10 MHz | QPSK, 16QAM | 50 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | QPSK, 16QAM | 75 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM | 100 RB/0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
Peak to Average | 19975t 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
Ratio 20000 to 20350 | 20000, 20175, 20350 10 MHz | QPSK, 16QAM 1 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
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EUT
. Available Channel .
Configure Test ltem Tested Channel . Modulation Mode
Channel Bandwidth
Mode
1 RB /0 RB Offset
19957 1.4 MHz QPSK
6 RB / 0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4 MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
19965 3 MHz QPSK
15 RB / 0 RB Offset
19965 to 20385
1 RB/ 14 RB Offset
20385 3 MHz QPSK
15 RB /0 RB Offset
1 RB /0 RB Offset
19975 5 MHz QPSK
25 RB / 0 RB Offset
19975 to 20375
1 RB/ 24 RB Offset
20375 5 MHz QPSK
25 RB /0 RB Offset
- Band Edge
1 RB /0 RB Offset
20000 10 MHz QPSK
50 RB / 0 RB Offset
20000 to 20350
1 RB /49 RB Offset
20350 10 MHz QPSK
50 RB / 0 RB Offset
1 RB /0 RB Offset
20025 15 MHz QPSK
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15 MHz QPSK
75 RB / 0 RB Offset
1 RB /0 RB Offset
20050 20 MHz QPSK
100 RB/ 0 RB Offset
20050 to 20300
1 RB /99 RB Offset
20300 20 MHz QPSK
100 RB/ 0 RB Offset
19957 to 20393 19957, 20175, 20393 1.4 MHz QPSK 1 RB /0 RB Offset
19965 to 20385 19965, 20175, 20385 3 MHz QPSK 1 RB /0 RB Offset
Conducted 19975 to 20375 19975, 20175, 20375 5 MHz QPSK 1 RB /0 RB Offset
Emission 20000 to 20350 20000, 20175, 20350 10 MHz QPSK 1 RB /0 RB Offset
20025 to 20325 20025, 20175, 20325 15 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20050, 20175, 20300 20 MHz QPSK 1 RB /0 RB Offset
. 19957 to 20393 19957, 20175, 20393 1.4 MHz QPSK 1 RB /0 RB Offset
- Erﬁ"’s‘fgﬂ 19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20050, 20175, 20300 20 MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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LTE Band 12
EUT :
. Available Channel :
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23017 t0 23173 | 23017, 23095, 23173 1.4MHz | QPSK, 16QAM 1 RB /0 RB Offset
ERP 23025 t0 23165 | 23025, 23095, 23165 3 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
] Modulation | 55564 1 23130 23095 10MHz | QPSK, 160AM | 50 RB/0 RB Offset
Characteristics
23017 to 23173 23017, 23173 1.4 MHz QPSK 1 RB /0 RB Offset
Stability 23035 to 23155 23035, 23155 5 MHz QPSK 1 RB /0 RB Offset
23060 to 23130 23060, 23130 10 MHz QPSK 1 RB /0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 1.4 MHz | QPSK, 16QAM 6 RB /0 RB Offset
Occupied 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK, 16QAM | 15 RB/0 RB Offset
Bandwidth 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz | QPSK, 16QAM | 50 RB/0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 1.4 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
Peak to Average | 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK, 16QAM 1 RB /0 RB Offset
Ratio 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
1 RB /0 RB Offset
23017 1.4 MHz QPSK
6 RB / 0 RB Offset
23017 to 23173
1 RB /5 RB Offset
23173 1.4 MHz QPSK
6 RB / 0 RB Offset
1 RB /0 RB Offset
23025 3 MHz QPSK
15 RB / 0 RB Offset
23025 to 23165
1 RB/ 14 RB Offset
23165 3 MHz QPSK
15 RB / 0 RB Offset
) Band Edge 1 RB /0 RB Offset
23035 5 MHz QPSK
25 RB / 0 RB Offset
23035 to 23155
1 RB/ 24 RB Offset
23155 5 MHz QPSK
25 RB /0 RB Offset
1 RB /0 RB Offset
23060 10 MHz QPSK
50 RB / 0 RB Offset
23060 to 23130
1 RB/ 49 RB Offset
23130 10 MHz QPSK
50 RB / 0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK 1 RB /0 RB Offset
Emission 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB /0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 1 RB/ 0 RB Offset
. 23017 to 23173 | 23017, 23095, 23173 1.4 MHz QPSK 1 RB /0 RB Offset
- E?n?g.gﬂ 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB/0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 1 RB/ 0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP / EIRP 25deg. C, 65 % RH 120 Vac, 60 Hz Jisyong Wang
Modulation Characteristics 25 deg. C, 65 % RH 3.85 Vdc Getaz Yang
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Getaz Yang
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vvdc Getaz Yang
Band Edge 25 deg. C, 65 % RH 3.85 Vdc Getaz Yang
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vdc Getaz Yang
Conducted Emission 25 deg. C, 65 % RH 3.85 Vdc Getaz Yang
Radiated Emission 25deg. C, 65 % RH 120 Vac, 60 Hz Jisyong Wang

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 27

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

ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.
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4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and
portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.

Portable stations (hand-held device) operating in the 600 MHz uplink band and the 698-746 MHz band, and
fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

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 5
MHz for WCDMA and 10 MHz for LTE mode.

Substitution method is used for E.l.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.

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.

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.l.R.P power - 2.15 dB.

Conducted Power Measurement:

a.

b.

The EUT was set up for the maximum power with 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-am
Variable
EUT& | 3m | /
Support Unjts
—(i)—l:]
Turn Table
80em m—
L
Ground Plane
Test Receiver
[ | —
O O O O°O
/] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =~
]
Turn Table
u Absorber
e
150 1) M o
50 MMNVAAA
= l
Ground Plane
Test Receiver
\ [ E—
O O o
Y] ooe

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

Conducted Power Measurement:

Communication
Simulator

EUT

Report No.: RF181205C03-2 Page No. 19/ 140

Report Format Version: 6.1.1




BUREAU

4.1.4 Test Results
Conducted Output Power (dBm)
Band WCDMA IV
Channel 1312 1413 1513
Frequency (MHz) 1712.4 1732.6 1752.6
RMC 12.2K 24.08 23.72 23.78
HSDPA Subtest-1 23.98 23.60 23.67
HSDPA Subtest-2 23.08 22.72 22.90
HSDPA Subtest-3 22.58 22.22 22.28
HSDPA Subtest-4 22.39 22.04 22.08
HSUPA Subtest-1 22.60 22.24 22.27
HSUPA Subtest-2 20.76 20.35 20.46
HSUPA Subtest-3 21.86 21.54 21.54
HSUPA Subtest-4 21.08 20.77 20.78
HSUPA Subtest-5 23.00 22.62 22.70
LTE Band 4
RB size | RB Low Mid High | 3PP RB size | RB Low Mid High | 3cpp
BW MCS Offset MPR BW MCS Offset MPR
Index Channel 20050 | 20175 [ 20300 | o) Index Channel 20025 | 20175 | 20325 | 4o
Frequency (MHz) 1720.0 1732.5 1745.0 Frequency (MHz) 1717.5 1732.5 1747.5
1 0 22.83 | 22.86 | 22.81 0 1 0 22.83 | 22.85 | 22.72 0
1 50 22.18 22.21 22.16 0 1 37 22.13 22.20 22.07 0
1 99 21.86 | 21.89 | 21.84 0 1 74 21.83 | 21.85 | 21.77 0
QPSK 50 0 21.80 21.83 21.78 1 QPSK 36 0 21.73 21.82 21.73 1
50 25 21.50 21.53 21.48 1 36 19 21.47 21.51 21.41 1
50 50 21.35 | 21.38 | 21.33 1 36 39 21.35 | 21.38 | 21.28 1
20M 100 0 21.64 21.67 21.62 1 15M 75 0 21.60 21.64 21.52 1
1 0 21.81 | 21.84 | 21.79 1 1 0 21.76 | 21.79 | 21.78 1
1 50 21.16 21.19 21.14 1 1 37 21.15 21.12 21.05 1
1 99 20.84 | 20.87 [ 20.82 1 1 74 20.78 [ 20.81 | 20.73 1
16QAM 50 0 20.78 | 20.81 | 20.76 2 16QAM 36 0 20.68 | 20.76 | 20.67 2
50 25 20.48 20.51 20.46 2 36 19 20.48 20.46 20.41 2
50 50 20.33 | 20.36 | 20.31 2 36 39 20.28 | 20.36 | 20.23 2
100 0 20.62 20.65 20.60 2 75 0 20.57 20.57 20.52 2
MCS RB Size OESet Low Mid High 3GPP MCS RB Size OfRfsBet Low Mid High 3GPP
B Index Channel 20000 | 20175 | 20350 ’é’;’? B Index Channel 19975 | 20175 | 20375 ’E’('g?
Frequency (MHz) 1715.0 1732.5 1750.0 Frequency (MHz) 1712.5 1732.5 1752.5
1 0 22.73 | 22.72 | 22.76 0 1 0 22.64 | 22.71 | 22.50 0
1 24 22.10 22.07 22.10 0 1 12 22.08 22.05 21.93 0
1 49 21.64 | 21.69 | 21.75 0 1 24 21.71 [ 21.80 | 21.67 0
QPSK 25 0 21.73 21.63 21.74 1 QPSK 12 0 21.77 21.83 21.64 1
25 12 21.31 21.41 21.31 1 12 6 21.41 21.40 21.31 1
25 25 21.23 | 21.20 | 21.18 1 12 13 21.12 | 21.26 | 21.06 1
10M 50 0 21.49 21.58 21.53 1 5M 25 0 21.51 21.51 21.38 1
1 0 21.58 | 21.78 | 21.68 1 1 0 21.68 | 21.73 | 21.65 1
1 24 21.12 21.01 21.02 1 1 12 21.12 20.95 21.09 1
1 49 20.70 | 20.68 | 20.59 1 1 24 20.69 [ 20.80 | 20.71 1
16QAM 25 0 20.59 | 20.78 | 20.61 2 16QAM 12 0 20.66 | 20.69 | 20.64 2
25 12 20.31 20.35 20.42 2 12 6 20.36 20.28 20.40 2
25 25 20.17 | 20.27 | 20.14 2 12 13 20.14 | 20.22 | 20.18 2
50 0 20.51 20.53 20.49 2 25 0 20.58 20.47 20.49 2
MCS RB Size OESet Low Mid High 3GPP MCS RB Size OfRfsBet Low Mid High 3GPP
B Index Channel 19965 | 20175 | 20385 ’é’;’? B Index Channel 10957 | 20175 | 20393 ’E’('jg'?
Frequency (MHz) 1711.5 1732.5 1753.5 Frequency (MHz) 1710.7 1732.5 1754.3
1 0 22.71 22.81 22.66 0 1 0 22.74 22.74 22.63 0
1 7 22.14 22.19 22.06 0 1 2 21.99 22.18 21.98 0
1 14 21.74 | 21.81 | 21.69 0 1 5 2172 | 21.81 | 21.78 0
QPSK 8 0 21.75 21.69 21.67 1 QPSK 3 0 22.68 22.76 22.64 0
8 3 21.38 | 21.44 [ 21.43 1 3 1 22.39 | 2250 | 22.28 0
8 7 21.18 21.17 21.27 1 3 3 22.28 22.24 22.24 0
M 15 0 21.43 | 2155 [ 2152 1 Lam 6 0 21.61 [ 21.60 | 21.47 1
1 0 21.67 21.64 21.59 1 ' 1 0 21.75 21.73 21.62 1
1 7 21.11 [ 20.95 [ 21.02 1 1 2 20.93 [ 20.97 | 21.05 1
1 14 20.64 | 20.78 | 20.76 1 1 5 20.70 | 20.76 | 20.65 1
16QAM 8 0 20.62 20.57 20.62 2 16QAM 3 0 21.68 21.74 21.68 1
8 3 20.31 | 20.37 [ 20.27 2 3 1 21.33 | 21.40 | 21.33 1
8 7 20.14 20.17 20.20 2 3 3 21.22 21.19 21.24 1
15 0 20.43 20.53 20.49 2 6 0 20.53 20.61 20.53 2
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LTE Band 12
RB Size K3 Low Mid High 3GPP RB Size e Low Mid High 3GPP
BW MCS Offset MPR BW MCS Offset MPR
Index Channel 23060 23095 23130 (dB) Index Channel 23035 23095 23155 (dB)
Frequency (MHz) 704.0 707.5 711.0 Frequency (MHz) 701.5 707.5 713.5

1 0 22.25 22.31 22.23 0 1 0 22.25 22.24 22.15 0

1 24 22.15 22.21 22.13 0 1 12 22.13 22.17 22.13 0

1 49 21.96 22.02 21.94 0 1 24 21.96 22.00 21.86 0

QPSK 25 0 21.51 21.57 21.49 1 QPSK 12 0 21.50 21.53 21.42 1

25 12 21.47 21.53 21.45 1 12 6 21.40 21.45 21.44 1

25 25 21.39 21.45 21.37 1 12 13 21.37 21.35 21.28 1

10M 50 0 21.41 21.47 21.39 1 5M 25 0 21.39 21.45 21.30 1

1 0 21.19 21.25 21.17 1 1 0 21.14 21.25 21.16 1

1 24 21.09 21.15 21.07 1 1 12 21.03 21.05 21.00 1

1 49 20.90 20.96 20.88 1 1 24 20.87 20.95 20.84 1

16QAM 25 0 20.45 20.51 20.43 2 16QAM 12 0 20.37 20.50 20.42 2

25 12 20.41 20.47 20.39 2 12 6 20.41 20.46 20.35 2

25 25 20.33 20.39 20.31 2 12 13 20.23 20.35 20.22 2

50 0 20.35 20.41 20.33 2 25 0 20.30 20.33 20.30 2
B MCS RB Size OESet Low Mid High 3’\;3;; B MCS RB Size OﬁsBet Low Mid High SMG;;
Index Channel 23025 23095 23165 (ds) Index Channel 23017 23095 23173 (dB)

Frequency (MHz) 700.5 707.5 714.5 Frequency (MHz) 699.7 707.5 715.3

1 0 22.21 22.25 22.11 0 1 0 22.16 22.29 22.19 0

1 7 21.97 22.18 22.06 0 1 2 22.08 21.99 22.04 0

1 14 21.75 21.91 21.75 0 1 5 21.78 21.86 21.87 0

QPSK 8 0 21.43 21.36 21.39 1 QPSK 3 0 22.35 22.52 22.36 0

8 3 21.36 21.35 21.41 1 3 1 22.40 22.41 22.38 0

8 7 21.24 21.42 21.19 1 3 3 22.26 22.40 22.20 0

aM 15 0 21.29 21.39 21.23 1 1.4M 6 0 21.26 21.41 21.24 1

1 0 21.09 21.08 21.04 1 ' 1 0 21.11 21.11 21.01 1

1 7 20.87 21.05 20.87 1 1 2 20.91 20.98 21.01 1

1 14 20.79 20.80 20.81 1 1 5 20.67 20.87 20.66 1

16QAM 8 0 20.33 20.32 20.29 2 16QAM 3 0 21.27 21.41 21.29 1

8 3 20.28 20.28 20.38 2 3 1 21.24 21.29 21.33 1

8 7 20.15 20.30 20.18 2 3 3 21.32 21.20 21.12 1

15 0 20.25 20.35 20.22 2 6 0 20.25 20.29 20.23 2
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ERP Power (dBm)

LTE Band 12
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel F“(}mez';cy R(za;r;”)g E;Jtrgf?d";) ERP (dBm) |ERP (mW) Po"'z‘:fva)“o”
23017 699.7 -6.78 30.36 21.43 139.00
23095 707.5 -6.53 30.17 21.49 140.93 H
23173 715.3 -6.61 30.17 21.41 138.36
X 23017 699.7 -12.99 32.03 16.89 48.87
23095 707.5 -12.72 31.98 17.11 51.40 \%
23173 715.3 -13.13 32.06 16.78 47.64
Channel Bandwidth: 1.4 MHz / 16QAM
23017 699.7 -7.78 30.36 20.43 110.41
23095 707.5 -7.53 30.17 20.49 111.94 H
23173 715.3 -7.61 30.17 20.41 109.90
X 23017 699.7 -13.99 32.03 15.89 38.82
23095 707.5 -13.72 31.98 16.11 40.83 \Y
23173 715.3 -14.13 32.06 15.78 37.84
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
LTE Band 12
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Frci'(\q/ltfzr;cy R(t(ajaéjrinn)g IS;crtroerCE:jan) ERP (dBm) |ERP (mW) POIE(I:/ZVa)tion
23025 700.5 -6.35 30.17 21.67 146.89
23095 707.5 -6.29 30.17 21.73 148.94 H
23165 714.5 -6.38 30.18 21.65 146.22
X 23025 700.5 -12.68 31.96 17.13 51.64
23095 707.5 -12.48 31.98 17.35 54.33 \%
23165 714.5 -12.86 32.03 17.02 50.35
Channel Bandwidth: 3 MHz / 16QAM
23025 700.5 -7.35 30.17 20.67 116.68
23095 707.5 -7.29 30.17 20.73 118.30 H
23165 714.5 -7.38 30.18 20.65 116.14
X 23025 700.5 -13.68 31.96 16.13 41.02
23095 707.5 -13.48 31.98 16.35 43.15 \Y
23165 714.5 -13.86 32.03 16.02 39.99

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 12

Channel Bandwidth: 5 MHz / QPSK

Plane | Channe | Freduency | Reading | Correction | o (g |ERp ()| Polarization
23035 7015 -6.09 30.17 21.93 155.96
23095 707.5 -6.03 30.17 21.99 158.12 H
23155 713.5 -6.12 30.18 21.91 155.24

X 23035 701.5 -12.42 31.96 17.39 54.83
23095 707.5 -12.22 31.98 17.61 57.68 \%
23155 713.5 -12.60 32.03 17.28 53.46

Channel Bandwidth: 5 MHz / 16QAM

23035 701.5 -7.12 30.17 20.90 123.03
23095 707.5 -7.06 30.17 20.96 124.74 H
23155 713.5 -7.15 30.18 20.88 122.46

X 23035 7015 -13.45 31.96 16.36 43.25
23095 707.5 -13.25 31.98 16.58 45.50 \Y
23155 713.5 -13.63 32.03 16.25 42.17

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15

Report No.: RF181205C03-2 Page No. 23 /140 Report Format Version: 6.1.1




oV
B3
l@:
& "
®

182

BUREAU
VERITAS

LTE Band 12
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fre(mezr)‘cy R(ff;’rinn)g I:C:Jtrgf?d";) ERP (dBm) |ERP (mW) Po"'z‘:fva)“o”
23060 704.0 -5.85 30.17 22.17 164.82
23095 707.5 -5.79 30.17 22.23 167.11 H
23130 711.0 -5.88 30.18 22.15 164.06
X 23060 704.0 -12.18 31.96 17.63 57.94
23095 707.5 -11.98 31.98 17.85 60.95 \%
23130 711.0 -12.36 32.03 17.52 56.49
Channel Bandwidth: 10 MHz / 16QAM
23060 704.0 -6.87 30.17 21.15 130.32
23095 707.5 -6.81 30.17 21.21 132.13 H
23130 711.0 -6.90 30.18 21.13 129.72
X 23060 704.0 -13.20 31.96 16.61 45.81
23095 707.5 -13.00 31.98 16.83 48.19 \%
23130 711.0 -13.38 32.03 16.50 44.67

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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EIRP Power (dBm)

WCDMA
Plane | Channel Fr?&ﬁi’;cy R(Zaéjr:‘)g E;J{jftgoé‘) EIRP (dBm) |EIRP (mW) PO"'Z‘S/ZV"")HO”

1312 1712.4 -11.19 36.29 25.10 323.59
1413 1732.6 -11.95 36.69 24.74 297.85 H
1513 1752.6 -12.18 36.98 24.80 302.00

Y 1312 1712.4 -18.03 37.11 19.08 80.91
1413 1732.6 -18.95 37.60 18.65 73.28 \%
1513 1752.6 -18.86 37.65 18.79 75.68

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&t‘ezr;cy R(ngjrin“)g E:Crtrgfzgoé‘) EIRP (dBm) |EIRP (mW) Po"'z‘lr_:lzva)tion

19957 1710.7 -13.29 36.45 23.16 207.01
20175 1732.5 -13.61 36.80 23.19 208.45 H
20393 1754.3 -13.80 36.94 23.14 206.06

Y 19957 1710.7 -18.93 37.28 18.35 68.39
20175 1732.5 -19.04 37.63 18.59 72.28 \%
20393 1754.3 -19.52 37.64 18.12 64.86

Channel Bandwidth: 1.4 MHz / 16QAM

19957 1710.7 -14.29 36.45 22.16 164.44
20175 1732.5 -14.61 36.80 22.19 165.58 H
20393 1754.3 -14.80 36.94 22.14 163.68

Y 19957 1710.7 -19.93 37.28 17.35 54.33
20175 1732.5 -20.04 37.63 17.59 57.41 \%
20393 1754.3 -20.52 37.64 17.12 51.52

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4

Channel Bandwidth: 3 MHz / QPSK

Plane | Channel Fr?&‘ﬁ;cy R(Za;rin“)g E:Crtr;cgjo;) EIRP (dBm) |EIRP (mW) Po"'z‘lr_:/zva)tion
19965 1711.5 -13.05 36.45 23.40 218.78
20175 1732.5 -13.37 36.80 23.43 220.29 H
20385 1753.5 -13.56 36.94 23.38 217.77
Y 19965 1711.5 -18.69 37.28 18.59 72.28
20175 1732.5 -18.80 37.63 18.83 76.38 \%
20385 1753.5 -19.28 37.64 18.36 68.55
Channel Bandwidth: 3 MHz / 16QAM
19965 1711.5 -14.03 36.45 22.42 174.58
20175 1732.5 -14.35 36.80 22.45 175.79 H
20385 1753.5 -14.54 36.94 22.40 173.78
Y 19965 1711.5 -19.67 37.28 17.61 57.68
20175 1732.5 -19.78 37.63 17.85 60.95 \%
20385 1753.5 -20.26 37.64 17.38 54.70
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?ﬁﬂﬁ?cy R(Zagjr:‘)g E;Crtr:rcgjog) EIRP (dBm) |EIRP (mW) Po"'z‘glzva)tion
19975 1712.5 -12.79 36.45 23.66 232.27
20175 1732.5 -13.11 36.80 23.69 233.88 H
20375 1752.5 -13.30 36.94 23.64 231.21
Y 19975 17125 -18.43 37.28 18.85 76.74
20175 1732.5 -18.54 37.63 19.09 81.10 \%
20375 1752.5 -19.02 37.64 18.62 72.78
Channel Bandwidth: 5 MHz / 16QAM
19975 17125 -13.79 36.45 22.66 184.50
20175 1732.5 -14.11 36.80 22.69 185.78 H
20375 1752.5 -14.30 36.94 22.64 183.65
Y 19975 1712.5 -19.43 37.28 17.85 60.95
20175 1732.5 -19.54 37.63 18.09 64.42 \%
20375 1752.5 -20.02 37.64 17.62 57.81

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)

Report No.: RF181205C03-2

Page No. 26 / 140

Report Format Version: 6.1.1




182

BUREAU
VERITAS

LTE Band 4

Channel Bandwidth: 10 MHz / QPSK

Plane | Channel Fr?&‘ﬁ;cy R(Za;rin“)g E:Crtr;cgjo;) EIRP (dBm) |EIRP (mW) Po"'z‘lr_:/zva)tion
20000 1715.0 -12.71 36.64 23.93 247.17
20175 17325 -12.84 36.80 23.96 248.89 H
20350 1750.0 -12.89 36.80 23.91 246.04
Y 20000 1715.0 -18.32 37.44 19.12 81.66
20175 1732.5 -18.27 37.63 19.36 86.30 \%
20350 1750.0 -18.75 37.64 18.89 77.45
Channel Bandwidth: 10 MHz / 16QAM
20000 1715.0 -13.72 36.64 22.92 195.88
20175 1732.5 -13.85 36.80 22.95 197.24 H
20350 1750.0 -13.90 36.80 22.90 194.98
Y 20000 1715.0 -19.33 37.44 18.11 64.71
20175 1732.5 -19.28 37.63 18.35 68.39 \%
20350 1750.0 -19.76 37.64 17.88 61.38
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁ/lﬁr;cy R(Z&gjr:‘)g E:Crtrfrczjo;) EIRP (dBm) |EIRP (mW) PO'E(‘:/Z\%“O”
20025 1717.5 -12.26 36.45 24.19 262.42
20175 1732.5 -12.58 36.80 24.22 264.24 H
20325 1747.5 -12.77 36.94 24.17 261.22
Y 20025 1717.5 -17.90 37.28 19.38 86.70
20175 1732.5 -18.01 37.63 19.62 91.62 \%
20325 1747.5 -18.49 37.64 19.15 82.22
Channel Bandwidth: 15 MHz / 16QAM
20025 1717.5 -13.27 36.45 23.18 207.97
20175 1732.5 -13.59 36.80 23.21 209.41 H
20325 1747.5 -13.78 36.94 23.16 207.01
Y 20025 17175 -18.91 37.28 18.37 68.71
20175 17325 -19.02 37.63 18.61 72.61 \%
20325 1747.5 -19.50 37.64 18.14 65.16

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4

Channel Bandwidth: 20 MHz / QPSK

Plane | Channel Fr?ﬁﬂ‘ﬁzr;cy R(Z%drin“)g E:J{;CELO;) EIRP (dBm) |EIRP (mW) Po"'z‘lr_:lzva)tion

20050 1720.0 -12.03 36.45 24.42 276.69
20175 1732.5 -12.35 36.80 24.45 278.61 H
20300 1745.0 -12.54 36.94 24.40 275.42

Y 20050 1720.0 -17.67 37.28 19.61 91.41
20175 17325 -17.78 37.63 19.85 96.61 Vv
20300 1745.0 -18.26 37.64 19.38 86.70

Channel Bandwidth: 20 MHz / 16QAM

20050 1720.0 -13.04 36.45 23.41 219.28
20175 1732.5 -13.36 36.80 23.44 220.80 H
20300 1745.0 -13.55 36.94 23.39 218.27

Y 20050 1720.0 -18.68 37.28 18.60 72.44
20175 17325 -18.79 37.63 18.84 76.56 Vv
20300 1745.0 -19.27 37.64 18.37 68.71

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (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.

Report No.: RF181205C03-2 Page No. 29 /140 Report Format Version: 6.1.1




BUREAU
VERITAS

4.2.4 Test Results

Spectrum Plot of Measurement
WCDMA

Channel 1413

Spectrum Plot of Measurement
LTE Band 4
Channel 20175

Spectrum Plot of Measurement
LTE Band 12
Channel 23095
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4.3  Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation.

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

WCDMA
Voltage Low Channel High Channel
(Volts)
Frequency (MHz) Frequ(gr;%/)Error Frequency (MHz) Frequ(zr;(?r)]/)Error
3.85 1712.400003 0.002 1752.600002 0.001
3.27 1712.400004 0.002 1752.600002 0.001
4.23 1712.400001 0.001 1752.600002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(gr;cr:T)]I)Error Frequency (MHz) Frequ(gr;(r:%/)Error
-30 1712.400001 0.001 1752.600002 0.001
-20 1712.400004 0.002 1752.600001 0.001
-10 1712.400004 0.002 1752.600001 0.001
0 1712.400003 0.001 1752.600001 0.001
10 1712.400002 0.001 1752.600003 0.002
20 1712.399997 -0.002 1752.599999 -0.001
30 1712.399997 -0.002 1752.599998 -0.001
40 1712.399997 -0.002 1752.599999 -0.001
50 1712.399998 -0.001 1752.599998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1710.700002 0.001 1754.300003 0.002
3.27 1710.700003 0.002 1754.300002 0.001
4.23 1710.700002 0.001 1754.300002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 1710.700003 0.002 1754.300003 0.002
-20 1710.700004 0.002 1754.300003 0.001
-10 1710.700002 0.001 1754.300001 0.001
0 1710.700001 0.001 1754.300003 0.002
10 1710.700003 0.002 1754.300002 0.001
20 1710.699997 -0.002 1754.299998 -0.001
30 1710.699999 -0.001 1754.299999 -0.001
40 1710.699997 -0.002 1754.299997 -0.002
50 1710.699997 -0.002 1754.299998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(gr;c;%/)Error Frequency (MHz) Frequ(([a)r;(r:%/)Error
3.85 1711.500003 0.002 1753.500002 0.001
3.27 1711.500004 0.002 1753.500003 0.002
4.23 1711.500002 0.001 1753.500002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

Temp. (C)

LTE Band 4

Channel Bandwidth: 3 MHz

Low Channel

High Channel

Frequency (MHz)

Frequency Error

Frequency (MHz)

Frequency Error

(Ppm) (ppm)

-30 1711.500002 0.001 1753.500004 0.002
-20 1711.500001 0.001 1753.500001 0.001
-10 1711.500002 0.001 1753.500002 0.001
0 1711.500004 0.002 1753.500003 0.002

10 1711.500003 0.002 1753.500002 0.001
20 1711.499997 -0.002 1753.499998 -0.001
30 1711.499999 -0.001 1753.499998 -0.001
40 1711.499999 -0.001 1753.499997 -0.002
50 1711.499999 -0.001 1753.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(gr;c;%/)Error Frequency (MHz) Frequ(([a)r;(r:%/)Error
3.85 1712.500001 0.001 1752.500003 0.002
3.27 1712.500001 0.001 1752.500002 0.001
4.23 1712.500001 0.001 1752.500003 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 1712.500001 0.001 1752.500002 0.001
-20 1712.500003 0.002 1752.500002 0.001
-10 1712.500002 0.001 1752.500004 0.002
0 1712.500003 0.002 1752.500002 0.001
10 1712.500002 0.001 1752.500002 0.001
20 1712.499998 -0.001 1752.499999 -0.001
30 1712.499998 -0.001 1752.499998 -0.001
40 1712.499997 -0.002 1752.499997 -0.002
50 1712.499997 -0.002 1752.499999 -0.001
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1715.000004 0.002 1750.000001 0.001
3.27 1715.000003 0.002 1750.000004 0.002
4.23 1715.000002 0.001 1750.000001 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 1715.000002 0.001 1750.000003 0.002
-20 1715.000004 0.002 1750.000002 0.001
-10 1715.000003 0.002 1750.000003 0.002
0 1715.000001 0.001 1750.000003 0.001
10 1715.000004 0.002 1750.000002 0.001
20 1714.999996 -0.002 1749.999998 -0.001
30 1714.999997 -0.002 1749.999996 -0.002
40 1714.999999 -0.001 1749.999997 -0.001
50 1714.999999 -0.001 1749.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1717.500002 0.001 1747.500002 0.001
3.27 1717.500003 0.001 1747.500004 0.002
4.23 1717.500003 0.002 1747.500004 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 1717.500002 0.001 1747.500003 0.002
-20 1717.500003 0.002 1747.500004 0.002
-10 1717.500003 0.002 1747.500003 0.001
0 1717.500003 0.001 1747.500004 0.002
10 1717.500003 0.002 1747.500003 0.002
20 1717.499998 -0.001 1747.499998 -0.001
30 1717.499997 -0.002 1747.499996 -0.002
40 1717.499998 -0.001 1747.499997 -0.002
50 1717.499998 -0.001 1747.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
VallEnE Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1720.000003 0.002 1745.000002 0.001
3.27 1720.000001 0.001 1745.000003 0.002
4.23 1720.000002 0.001 1745.000002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 1720.000001 0.001 1745.000002 0.001
-20 1720.000004 0.002 1745.000001 0.001
-10 1720.000004 0.002 1745.000003 0.002
0 1720.000002 0.001 1745.000004 0.002
10 1720.000003 0.002 1745.000002 0.001
20 1719.999996 -0.002 1744.999999 -0.001
30 1719.999998 -0.001 1744.999996 -0.002
40 1719.999997 -0.002 1744.999998 -0.001
50 1719.999997 -0.002 1744.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 12
VallEnE Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 699.700001 0.001 715.300004 0.005
3.27 699.700003 0.004 715.300003 0.005
4.23 699.700003 0.005 715.300003 0.004

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)
-30 699.700002 0.003 715.300003 0.003
-20 699.700002 0.003 715.300004 0.006
-10 699.700002 0.002 715.300002 0.003
0 699.700002 0.003 715.300002 0.002
10 699.700003 0.004 715.300004 0.006
20 699.699997 -0.004 715.299998 -0.002
30 699.699996 -0.006 715.299998 -0.003
40 699.699999 -0.002 715.299998 -0.002
50 699.699998 -0.004 715.299996 -0.005
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Frequency Error vs. Voltage

LTE Band 12
VallEnE Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 700.500001 0.002 714.500004 0.005
3.27 700.500004 0.006 714.500002 0.003
4.23 700.500001 0.001 714.500002 0.003

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 700.500003 0.005 714.500004 0.005
-20 700.500004 0.006 714.500002 0.003
-10 700.500002 0.003 714.500002 0.003
0 700.500004 0.006 714.500002 0.003
10 700.500002 0.003 714.500003 0.004
20 700.499997 -0.004 714.499998 -0.003
30 700.499997 -0.005 714.499999 -0.002
40 700.499996 -0.006 714.499999 -0.002
50 700.499997 -0.005 714.499999 -0.001
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Frequency Error vs. Voltage

LTE Band 12
VallEnE Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 701.500004 0.005 713.500003 0.005
3.27 701.500001 0.002 713.500001 0.002
4.23 701.500001 0.002 713.500004 0.005

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequency Error Frequency (MHz) Frequency Error

(ppm) (ppm)

-30 701.500003 0.004 713.500002 0.003
-20 701.500002 0.002 713.500002 0.003
-10 701.500002 0.003 713.500002 0.002
0 701.500002 0.003 713.500001 0.001
10 701.500004 0.005 713.500002 0.003
20 701.499998 -0.003 713.499999 -0.002
30 701.499997 -0.005 713.499998 -0.003
40 701.499997 -0.005 713.499996 -0.005
50 701.499999 -0.002 713.499999 -0.002
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Frequency Error vs. Voltage

LTE Band 12
VallEnE Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 704.000003 0.004 711.000001 0.002
3.27 704.000003 0.005 711.000003 0.004
4.23 704.000002 0.003 711.000003 0.005

Note: The applicant defined the normal working voltage of the battery is from 3.27 Vdc to 4.23 Vdc.

Frequency Error vs. Temperature

Temp. (C)

LTE Band 12

Channel Bandwidth: 10 MHz

Low Channel

High Channel

Frequency (MHz)

Frequency Error

Frequency (MHz)

Frequency Error

(Ppm) (ppm)

-30 704.000001 0.002 711.000001 0.002
-20 704.000003 0.005 711.000003 0.004
-10 704.000002 0.002 711.000002 0.002
0 704.000004 0.005 711.000002 0.003

10 704.000002 0.003 711.000001 0.002
20 703.999998 -0.003 710.999997 -0.004
30 703.999998 -0.002 710.999997 -0.004
40 703.999997 -0.004 710.999998 -0.003
50 703.999997 -0.004 710.999996 -0.005
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 % of the total mean power of a given emission.

4.4.2 Test Procedure

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.
b. Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.4.3 Test Setup

Communication )
Simulator Power Splitter ‘ I: Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT
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4.4.4 Test Result

WCDMA
Frequency 99 % Occupied
e (MH2) Bandwidth (MHz)
1312 1712.4 4.0839
1413 1732.6 4.0756
1513 1752.6 4.0793

Spectrum Plot of Worst Value

[ Keysight Spectrum Analyzer - Occupied 8V1

Ref Offset 15 dB
Ref 35.00 dBm

‘Center 1.712 GHz
#Res BW 100 kHz

NSEIN &
Center Freq: 1.712400000 GHz

08:03:40 PM Dec 21, 2018
Radia Std: None

. Trig: Free Run Avg|Hold:>111

AFGaindow ~ HAtten: 30 dB

#VBW 300 kHz

Radio Device: BTS

Span 10 MHz
#Sweep 300 msj

Frequency

Center Freq|
1.712400000 GHz|
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LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19957 1710.7 1.0893 1.0904 19965 1711.5 2.7029 2.6969
20175 1732.5 1.0894 1.0915 20175 1732.5 2.7007 2.6965
20393 1754.3 1.0893 1.0899 20385 1753.5 2.7005 2.6969

Spectrum Plot of Worst Value

3 MHz / QPSK

[ Fieysight Spectrum Analyzer - Occupsed 8V1
T

Center Freq 1.732500000 GHz

AFGain:Low

Ref Offset 15 dB
Ref 35.00 dBm

‘Center 1.733 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0915 MHz
1.155 kHz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

usc

1.4 MHz / 16QAM

Center Freq: 1.732500000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

AvglHoeld: 1/1

=
L A i,

Span 3 MHz
#Sweep 300 ms]

Total Power 22.2 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

Frequency

Center Freq
1.732500000 GHz

T e L
R

Center Freq 1.711500000 GHz

Trig: Free Run

AFGain:Low #Atten: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

I
st

‘Center 1.712 GHz

#Res BW 62 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 200 kHz

2.7029 MHz
2.538 kHz

2.922 MHz x dB

Center Freq: 1.711600000 GHz
AvglHoeld: 1/1

Total Power

% of OBW Power

|-k
Frequency

04:57:07 PM Dec 21, 2018
Radio Std: None

Radio Device: BTS

Centei

rFreq

1.711500000 GHz

Span 6 MHz
#Sweep 300 ms]

22.9 dBm

CF Step
600,000 kHz

Man

Freq Offset

99.00 %
-26.00 dB

O0Hz
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19975 17125 4.4836 4.4869 20000 1715.0 8.9651 8.9720
20175 1732.5 4.4804 4.4848 20175 17325 8.9674 8.9686
20375 1752.5 4.4837 4.4838 20350 1750.0 8.9715 8.9718
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / 16QAM
[— Keysight Spectrum Analyzer - Occupied BW | s fmiml | = Keysigh Spectnum Analyzer - Occupied BW | i e

o <. z £ Aelion 05:09:00 M Dec 21, 2018 o <. z £ Aelion 05:15:50 M Dec 21, 2018
Center Freq 1.712500000 GHz Center Freq: 1.712500000 GHz Radio Std: N Frequency Center Freq 1.715000000 GHz Center Freq: 1.715000000 GHz Radio 5td: None Frequency
o Trig: Free Run AvglHold: 11 o Trig: Free Run AvglHold: 11

AFGainilow  #Atten: 30 dB Radio Device: BTS AFGainiow  #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm Ref 35.00 dBm

Center Freq T Center Freq
1.712500000 GHz T 1.715000000 GHz

‘Center 1.713 GHz Span 10 MHz CF Step iCenter 1.715 GHz i i Span 20 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| P s i | f¥Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 MHz
Man Auto Man

Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 21.7 dBm
4.4869 MHz FreqOffset 8.9720 MHz FreqOffset

0Hz

Transmit Freq Error 1.284 kHz % of OBW Power 99.00 % OHa Transmit Freq Error -1.540 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.821 MHz x dB -26.00 dB x dB Bandwidth 9.572 MHz x dB -26.00 dB

usc STATUS usc
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20025 1717.5 13.4722 13.4536 20050 1720.0 17.9395 17.9632
20175 1732.5 13.4549 13.4437 20175 1732.5 17.9238 17.9455
20325 17475 13.4571 13.4505 20300 1745.0 17.9177 17.9451
Spectrum Plot of Worst Value
15 MHz / QPSK | 20 MHz / 16QAM
[— Keysight Spectrum Analyzer - Occupied BW - | i | Rayigh Spectom Anshoe - Occuped BW | i e

TR & £ hasn 0517 ec 21,2018 TR & hasn 05:29.22 PM D 21, 201
Center Freq 1.717500000 GHz Center Freq: 1717500000 GHz l D Center Freq 1.720000000 GHz enter Freq: 1.720000000 GHz adio Frequency
Run AvglHold: 11 Trig: un AvglHold: 11

==
HFGain:Low

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm Ref 35.00 dBm

Center Freq Center Freq
1.717500000 GHz 1.720000000 GHz

iCenter 1.718 GHz Span 30 MHz CF Step iCenter 1.72 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| L]t | fRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4,000000 MHz
Man Auto Man

Occupied Bandwidth Total Power 22.5 dBm Occupied Bandwidth Total Power 21.3 dBm
13.472 MHz FreqOffset 17.963 MHz FreqOffset

Transmit Freq Error 6.035 kHz % of OBW Power  99.00 % LS| Transmit Freq Error 15.857 kHz % of OBW Power  99.00 % .

CF Step

x dB Bandwidth 14.32 MHz x dB -26.00 dB x dB Bandwidth 19.09 MHz x dB -26.00 dB

usc STATUS usc
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<L :
Center Freq 715.300000 MHz

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 715.3 MHz
#Res BW 30 kHz

Occupied Bandwidth

#FGain:Low #Atten: 30 dB

#VBW 100 kHz

1.0920 MHz

Transmit Freq Error
x dB Bandwidth

usc

-290 Hz
1.288 MHz

Center Freq: 716.300000 MHz
Trig: Free Run

Total Power

% of OBW Power
x dB

&

AvglHold: 1/1

20.8

99.

6:09 PM Dec 20, 2018

Radio Std: N Frequency

Radio Device: BTS

Center Freq
715300000 MHz

Span 3 MHz
#Sweep 300 ms|

dBm

FreqOffset
0Hz

00 %

-26.00 dB

|- i | Keyight Spectnum Analyzer - Occupied BW

TR R
Center Freq 700.500000 MHz

HFGain:Low

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 700.5 MHz
#Res BW 62 kHz

Occupied Bandwidth

Center Freq: 700.500000 MHz
Trig: Free Run
#Aten: 30 dB

LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23017 699.7 1.0907 1.0907 23025 700.5 2.7044 2.6987
23095 707.5 1.0904 1.0919 23095 707.5 2.7012 2.6996
23173 715.3 1.0895 1.0920 23165 714.5 2.7010 2.6965
Spectrum Plot of Worst Value
1.4 MHz / 16QAM | 3 MHz / QPSK
[ Keysight Spectnum Anslyzer - Occupied BW | i e

&

AvglHold: 1/1

#VBW 200 kHz

2.7044 MHz

Transmit Freq Error
x dB Bandwidth

1.320 kHz
2.942 MHz

Total Power 215

% of OBW Power
xdB

99.

09:27:04 PM Dec 20,201
Radio Std: None Frequency

Radio Device: BTS

Center Freq
T00.500000 MHz

Span 6 MHz
#Sweep 300 ms|

dBm

FreqOffset
OHz

00 %

-26.00 dB

Report No.: RF181205C03-2

Page No. 48 /140

Report F

ormat Version: 6.1.1




Ly

51

(@.es
1828
BUREAU
VERITAS

LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23035 7015 4.4848 4.4891 23060 704.0 8.9938 8.9935
23095 707.5 4.4876 4.4883 23095 707.5 8.9791 8.9845
23155 7135 4.4763 4.4802 23130 711.0 8.9298 8.9290
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / QPSK
[— Keysight Spectrum Analyzer - Occupied BW | s fmiml | = Keysigh Spectnum Analyzer - Occupied BW | i e

<L :
Center Freq 701.500000 MHz
#F Gain:Low

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq: 701800000 MHz
Trig: Free Run
#Aten: 30 dB

&

AvglHold: 1/1

09:38:58 PM Dec 20, 2018
Radio Std: N

Radio Device: BTS

TR R
Center Freq 704.000000 MHz
#AF Gain:Low

Frequency

Ref Offset 16 dB
Ref 35.00 dBm

£ Y
Center Freq: 704.000000 MHz
Trig: Free Run

#Aten: 30 dB

AvglHold: 1/1

09:40:44 PM Dec 20, 2018
Radio Std: None

Radio Device: BTS

Frequency

‘Center 701.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

usc

#VBW 300 kHz

4.4891 MHz

-3.910 kHz
4.839 MHz

Total Power

% of OBW Power
x dB

201

99.

Center Freq
701.500000 MHz

Span 10 MHz

#Sweep 300 ms| CRELEy

1.000000 MHz
Man
dBm

FreqOffset

00 % .

-26.00 dB

‘Center 704 MHz
#Res BW 200 kHz

#/BW 1 MHz

Occupled Bandwidth

8.9938 MHz
1777 kHz
9.588 MHz

Transmit Freq Error

x dB Bandwidth

Total Power 20.9

% of OBW Power
xdB

99.

Center Freq
704,000000 MHz

Span 20 MHz

#Sweep 300 ms| Ry

2.000000 MHz
Man
dBm

FreqOffset

00 % .

-26.00 dB
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4.5 Band Edge Measurement

4.5.1 Limits of Band Edge Measurement

For operations in the 698-787 MHz band, the power of any emission outside a licensee's frequency band(s) of
operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater.

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a

resolution bandwidth of at least 30 kHz may be employed.

For operations in the 1710-1755 MHz bands, the power of any emission outside a licensee's frequency block

shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

45.2 Test Setup

Communication

Simulator Power Splitter ‘ |: Spectrum Analyzer

?

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 5 MHz.

100 kHz and VB of the spectrum is 300 kHz (WCDMA).

c. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

15 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

62 kHz and VB of the spectrum is 200 kHz (LTE Bandwidth 5 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 10 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHz).

h. The center frequency of spectrum is the band edge frequency and span is 1 MHz.

200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).
i. Record the max. trace plot into the test report.

10 dB Attenuation

RB of the spectrum is

RB of the spectrum is

RB of the spectrum is

RB of the spectrum is

RB of the spectrum is

RB of the spectrum is

RB of the spectrum is
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45.4 Test Results

Channel

[ Keysight Spectrum Analyzer - Suept 54

AAIGH
#Avp Type: RMS

Channel

Marker 1 1.755000000000 GHz
PNO: Wi

ide
IFGain:Low

Trig: Free Run

' sanen: 30 d5

[ Keysight Spectrum Analyzer - Smepd 54
Marker 1 1.710000000000

Ref Offset 16 dB
Ref 35.00 dBm

Center 1.710000 GHz
#Res BW 100 kHz

uss

AAIGH
#Avp Type: RMS

GHz
o e e Trig: Free Run
#Arten: 30 dB

Wide (
IFGain:Low

#Sweep 1.003 s (1001 pts)

#VBW 300 kHz

Ref Offset 16 dB
Ref 35.00 dBm

Center 1.755000 GHz
#Res BW 100 kHz

uss

Span 5.000 MHz

STATUS

#VBW 300 kHz

#Sweep 1.003 s (1001 pts)

STATUS

Span 5.000 MHz
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LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel |

19957

1RB

Channel |

20393 | 1RB

REW 15 kHzZ

[T1] RM VIEW

VBW 51 kHz
a5 Ref 38 am Aft 30dB SWT1s
Offset 15 dB

DI-13.00dBm

< i

Warker 1 [T1]
-18.38 4Bm
1.70998 Gtz as

Ref35 dBm Aft 30 B

RBW 15 kHzZ
VBW 51 kHz
SWT1s

[T1]RM VEW Marker 1 [T1]
-20.13 9Bm

1.75500 GHz

Offset 15 dB

Offset 15 dB

D1-13.00dBm

= Mv

T T
Start 1.7095 Gz 1

00 kHz/

Stop 1.7105 GHz

Offset 15 dB

- ] i i oo - T i i ] oo
Start 1.7095 GHz 100 kHz/! Stop 1.7105 GHz. Start 1.7545 GHz 100 kHz! Stop 1.7555 GHz
Channel | 19957 | 6 RB Channel | 20393 | 6 RB
RBW 15 kHz [T1] RM VIEW Warker 1 [T1] RBW 15 kHz [T1] RM VIEW Warker 1 [T1]
VBW 51 kHz ) 25,80 dBm VBW 51 kHz ) 25,80 dBm
35 REr35 dam Alt 30 0B SWT1s 1.71000 GHz 35 Rer35 dam Alt 30 0B SWTis 1.75500 GHz

MMW"\

\

DI-13.00dBm by

T

bt

[cureau] !
Start 1.7545 GHz

T T Zr-=-w
100 kHz! Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel | 19965

1RB Channel |

20385

| 1 RB

REW 30 kHz
VBW 100 kHz
SWT1s

Ref 35 dBm Aft 30dB

[T1] RM VIEW Marker 1 [T1]
-14.74 gBm
1.70998 GHz 35

Ref35 dBm Aft 30 B

Offset 15 dB

RBW 30 kHz
VBW 100 kHz
SWT1s

[T1]RM VEW Marker 1 [T1]

-15.80 dBm
1.75500 GHz

Offset 15 dB

-

\ / \

DI-13.00dBm

DIF13.00dBm

o

T
Start 1.7095 Gz 100 kHz/

- i l T oo - i l v i oo
Start 1.7095 GHz 100 kHz/! Stop 1.7105 GHz Start 1.7545 GHz 100 kHz! Stop 1.7555 GHz
RB‘:'.J 30 kHz [T1] RM VIEW Warker 1 [T1] RB‘:'.J 30 kHz [T1] RM VIEW Warker 1 [T1]
VB 100 kiz _25.55 gBm VB 100 kiz 26,03 ¢Bm
15 Rer38 dBm At 3008 SWT1s 170999 GHz 15 ReT38 dBm At 3008 SWT1s 175500 Gte
Offset 15 dB Offset 15 dB
B ) RS EXloF: T Vi B s RS EXloF: k\
7 _,.W-n';// 7 \\\l\\
I SRy h %
55 : e T

[cureau] 1
Stop 1.7105 GHz Start 1.7545 GHz

T
100 kHz/

| [cureaul
Stop 1 7585 GHz
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LTE Band 4

Channel Bandwidth: 5 MHz

T
Start 1.7095 GHz 100 kHzi

[BuREAU ]
Stop 1.7105 GHz

T
Start 1.7545 GHz

T
100 ktz/

Channel | 19975 | 1RB Channel | 20375 | 1RB
REW 62 kHz MIRHVEW  pon oy RBW 62 kHz MURIVEN iy my
VB 200 kiz 343 a8m VBW 200 kHz 1384 dEm
45 Ref35d8m Alt 3098 SWT1s 171000 GHz 55 Re 25 dBm At 30dB SWT1s | 75500 Ghe
" | offset1sas | offsetisdB
; 1 _..rﬂ"w‘: . \\ 1
0 DI1300dEm M..,..W S T I300dEm M
gy ,W B m\‘\ | bt
i LT N
- T T 1 [euneau] 5 1 T 1 T [eureau]
Stert 17095 GHz 100 Kizi Stop 1.7105 GHz Start 17545 GHz 100 kHz/ Stop 1.7555 GHz
Channel | 19975 | 25 RB Channel | 20375 | 25 RB
REW 62 kHz MIRMVEW o RBW 62 kHz MRHVEN e
VBW 200 kHz a 26,35 6Bm VBW 200 kHz ) 2664 dBm
45 Ref3s@Bm Alt 3008 SWT1s 170998 GHz 45 ReT5 dBm At 3008 SWT1s | et00 Ghe
| omsetisas Offset 15 dB
D IE0dEm ‘M/ B RS T T
- E 0
et st s vt
-8 T T £ T T T

[BEuUREAU]
Stop 1.7555 GHz
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel | 20000 | 1RB Channel | 20350 1 RB
REWY 100 kHz TURNVEW oy oy REWY 100 kHz TURNVEW iy
VBW 300 kiz 43,45 gBm VEW 300 kiz 1e3248m
o5 Ref 25 dBm At 3048 SWTis 171000 GHz 45 Ref 35 dBm At 3048 SWTis 175500 Gy
| offset 1548 | offset 1548
) i WM,»"/ ‘ ‘
DT TI00dEm M e P - AL =, M
B W - i
- ] i [Bureau| - T i i ] [EurReau |
Start 1.7085 GHz 100 kitzr Stop 1.7405 GHz Start 17545 GHz 100 ket Stop 1.7555 GHz
Channel | 20000 | 50 RB Channel | 20350 50 RB
REW 100 kHz URMVEW oo REW 100 iz TURHVEW e
VBW 300 kHz ) 2863 dBm VBW 300 kHz ) 2932 Bm
45 Ref 35 dBm Att 3048 SWTis 170999 GHz 45 Ref 25 dBm Att 3048 SWT1s 175c00 GHe
| offset 1548 | offset 1548
Bl I RS R T 'F/ B S e T
7 M : M
) ooty HTTP LA - M
- ] L [Bureau| - T L i T [EurReau |
Start 1.7085 GHz 100 kitzr Stop 1.7405 GHz Start 17545 GHz 100 ket Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 15 MHz

RB’::W 150 kHz [T1] RM VIEW Warker 1[T1] RB:r':l' 150 kHz [T1) RM VIEW Marker 1 [T1]
VB 470 kiHz _14.76 dBm VBV 470 khz 1523 dBm
25T a5 dim Alt 30 dB SWTis 170988 GHz 25 Ref35 dBm Att 30 dB SWT1s 1 75500 Gz
Offset 15 dB Offset 15 dB
2 . 0]
DI-1300d5m 1o
- T l i l [cureaul 5 i l i l [eurcav]
Start 1.7095 GHz 100 kHz! Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
RB‘:'.J 150 kHz [T1] RM VIEW Warker 1 [T1] RB:r':f 150 kHz [T1] RM VIEW Warker 1 [T11
VB 470 kHz _28.92.dBm VBV 470 khz 29.45 dBm
25 REr35 dBm Alt 30 0B SWTis 170998 GHz 25 Rer35 aBm Att 3048 SWTis 175500 Gz
Offset 15 dB Offset 15 dB
B WS RS T T R SRS X
M g T —
-30- -
= T T T T [cureaul - 1 T T 1 T [eurcav]
Start 1.7095 GHz 100 kHz! Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel |

20050

1RB Channel

20300 | 1 RB

REWY 200 kHz

[T1] RM VIEW

" Marker 1 [T1] RB‘\;'.W 200 kHz [T1] RM VIEW Marker 1 [T1]
VBW 1Kz 15,32 dBm VBW 1Kz _17.23d8m
25 Ref358m Att 30 4B SWT1s 1.70998 GHz 25 Ref35 d8m Att 30 dB SWT1s 175500 GHz
Offset 15 dB Offset 15 dB
E R S ——
- T T i [euneaul - T T i T [euneaul
Start 1.7095 GHz 100 kHz/! Stop 1.7105 GHz. Start 1.7545 GHz 100 kHz! Stop 1.7555 GHz
RB‘:'.J 200 kHz [T1] RM VIEW Warker 1 [T1] RB‘:'.J 200 kHz [T1] RM VIEW Warker 1 [T1]
VBW 1 1z 30,00 Bm VBW 1 1Kz 3079 d8m
25 Ref3508m Att 30 0B SWT1s 1.70998 GHz 25 Ref3508m Att 30 dB SWT1s 1.75500 GHz
Offset 15 dB Offset 15 dB
DI I300dEm DI-13.00dBm
1 1
M i
30 ; E
- T T [euneaul - T T T T [euneaul
Start 1.7095 GHz 100 kHz/! Stop 1.7105 GHz. Start 1.7545 GHz 100 kHz! Stop 1.7555 GHz
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LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel | 23017

1RB Channel

23173 | 1RB

REW 15 kHz
VBW 51 kHz
SWTis

Ref 35 dBm Aft 3048

[T1] RM VEEW

Warker 1[T1]
-19.02 98m

698.985000 MHz g5 e 35 dBm

Offset 1568

Att 30 dB

RBW 15 kHz [T1] RM VEEW Marker 1 [T1]
VBW 51 kHz -19.65 dBm
SWT1s 716.005000 MHz

Offset 15 dB

DI-13.00dEm o

~IELE -85-] 82
i i J i [BurREAuU| j J i [Eureau]
Start 698.5 MHz 100 KHa/ Stop 599.5 MHz Start T15.5 MHz 100 kHz/ Stop 716.5 MHz
REW 15 iz TARMVEW ey ) Rew 18 iz TORMVEN ey o
VB 51 kiz 2476 9Bm VB ST kHz -26.33 dBm
5 RET35 dBm Aft 30 dB SWTis £99.000000 MHz 35 Ref35 dBm Att 30 dB SWTis 716.004000 MHz
Offset 15 d8 Offset 15 dB
- D1-13.00dEm i DI-13.00dBm N,
L .
E MM "’\\'Lw
30 frger _— R PRI
-85 T T | 654 T T T |
Start 698.5 MHz 100 KHa/ Stop 599.5 MHz Start T15.5 MHz 100 kHz/ Stop 716.5 MHz
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LTE Band 12

Channel Bandwidth: 3 MHz

Channel |

23025 |

1RB

Channel |

23165

| 1RB

Ref 35 dBm Aft 3048

3

REW 30 kHz
VBW 100 kHz
SWTis

[T1] RM VEEW

Warker 1[T1]
-14.83 98m

689.000000 MHz g5 e 35 dBm

Offset 1568

Att 30 dB

RBW 30 kHz
WEBW 100 kHz
SWT1s

[T1] RM VEEW

Offset 15 dB

DI-13.00dEm

e

Marker 1 [T1]
-16.52 4Bm
716.002000 Wz

Start 698.5 MHz 100 kHzi

Stop 699.5 MHz

[eureau | !
Start 715.5 MHz

T
100 ktz/

Stop 716.5 MHz

S 55! =
! l 1 l [ouneau] 1 l 1 l [eurcau]
Start 698.5 MHz 100 KHa/ Stop 639.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
RBW 30 khz TARMVEW ey ) RBW 30 kHz TORMVEN ey o
VBW 100 kHz _25.56 dBm VBW 100 kHz 26,89 dBm
3. ReT35 dBm Att 30 68 SWT1s £98.998000 MHz 25 Rer35 aBm Att 30 dB SWT1s 716.007000 MHz
Offset 15 d8 Offset 15 dB
B AL
- D1-13.00dEm DI-13.00dBm \\
7 M \\‘\L«m
- RRaae o
-8 T T — £ T T T

[BEuUREAU]
VERITAS
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel |

23035

| 1RB

Channel |

23155 | 1RB

T
Start 698.5 MHz 100 kHzi

Stop 699.5 MHz

[eureau | !
Start 715.5 MHz

\P;BB‘:':‘ iinkr:; TORUVEW e ) RoW 62 iz THRMVEW ey oy
v z -14.24 98m WBW 200 kHz -15.17 dBm
25 Ref 35 dBm At 3048 SWTis 598 994000 WHz 25 REF35 dBm Att 308 SWT1s 716.003000 KHz
Offset 15 4B Offset 15 4B
4 _ 1 f“ﬂ I _ \‘\ .
DI-13.00dEm M DI-13.00dBm \M
- i i J i [BurREAuU| 5 j i J i [Eureau]
Start 698.5 MHz 100 kHazi Stop 6995 MHz Start 715.5 Mz 100 kHz/ Stop 716.5 WHz
REW 62 kz TIRMVEW e RBW 62 bz TIRMVEW e o
VBW 200 kHz 2751 dBm VEW 200 kHz 2770 dBm
16 Ref3s dBm At 3008 SWTis £99.000000 MHz 15 RET35 dBm Att 308 SWT1s 716.001000 HHz
Offset 15 4B Offset 15 4B
- D1-13.00dEm - DI-13.00dBm \\\
h b 1
- /’v - M
55 : : 65+ : :

! [eureav]
100 kHz/ Stop 716.5 MHz
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LTE Band 12
Channel Bandwidth: 10 MHz
Channel | 23060 | 1RB Channel | 23130 | 1 RB
REWY 100 kHz TURNVEW oy oy REWY 100 kHz TURNVEW iy
VBW 300 kiz _1a.95 aam VEW 300 kiz 16.08 dam
o5 Ref 25 dBm At 3048 SWTis 596.999000 MiHz 45 Ref 35 dBm At 3048 SWTis 716.008000 Mtz
| offset 1548 | offset 1548
N DI1300dEm M i - M
- ! i i [Bureau| - ! i i U [EurReau |
Start 6885 iz 100 kitzr Stop 699.5 iz Start 715 5 Wz 100 kHz! Stop 716.5 NHz
Channel | 23060 | 50 RB Channel | 23130 | 50 RB
REW 100 kHz URMVEW oo REW 100 iz TURHVEW e
VBW 300 kHz ) 2777 dBm VBW 300 kHz ) _29.58 gBm
45 Ref 35 dBm Att 3048 SWTis 598.995000 MHz 45 Ref 25 dBm Att 3048 SWT1s 716.008000 MHz
| offset 1548 | offset 1548
Bl I RS R T / N T
-30 - ¢
- T L [Bureau| - T L i U [EurReau |
Start 6885 iz 100 kitzr Stop 699.5 iz Start 715 5 Wz 100 kHz! Stop 716.5 NHz
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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. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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4.6.4 Test Results

600000 Center Freq: 1.752600000 G|

Ha Radia Std: None
= Trig: Free Run Counts:1.00 M/1.00 Mpt
AF Gain:Low #Atten: 30 4B

g 0

aB

0 0dB
0.0 dB
0 dB
0 dB
0 d
0.00 d
0.00 dB

0.0001 %

0dE
Info BW 5.0000 MHz

WCDMA
Frequency | Peak to Average Ratio
Channel (MH2) (dB)
1312 1712.4 3.11
1413 1732.6 3.22
1513 1752.6 3.27
Spectrum Plot of Worst Value

08:05:22 PM Dec 21, 2018

Center Freq|
1.752600000 GHz|
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£ dheLicn
Center Freq: 1.754300000 GHz
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

<L :
Center Freq 1.754300000 GHz
#F Gain:Low

Average Power 100%

21.54 dBm
42.58 % at 0dB

291dB
5.30 dB
6.28 dB
6.70 dB
6.84 dB
6.87 dB

6.94 dB
28.48 dBm

0.0001 %
Peak

0.0001 %

"0dB
Info BW 5.0000 MHz
=

04 1,3018
Radio Std: None

Frequency

Average Power

Center Freq
1.754300000 GHz

21.61 dBm

& L R
Center Freq 1.732500000 GHz

LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?:\:{/ltlj_lezr;cy (dB) Channel Fr?m‘_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM
19957 1710.7 4.97 5.80 19965 1711.5 4.78 5.65
20175 1732.5 5.36 6.16 20175 17325 5.09 5.98
20393 1754.3 5.53 6.28 20385 1753.5 5.20 5.96
Spectrum Plot of Worst Value
___1.4MHz/16QAM | 3 MHz / 16QAM
s | | T m—

£ hasn 05:03:22 PMDec 21,
Center Freq: 1.732500000 GHz Radio 5td: None
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

S Frequency

#FGain:Low

100 %,
Center Freq
1.732500000 GHz

43.37 % at 0dB

2.90dB
4.97 dB
5.98 dB
6.55 dB
6.82 dB
7.00 dB

7.02dB
28.63 dBm

CFStep
5.000000 MHz
Man

FreqOffset
0Hz

CFStep
5.000000 MHz
Man

FreqOffset
OHz

|

"0dB
Info BW 5.0000 MHz

0.0001 %
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Center Freq: 1.732500000 GHz
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

<L :
Center Freq 1.732500000 GHz
#F Gain:Low

Average Power 100%

21.78 dBm
43.04 % at 0dB

2.87 dB
5.20 dB
6.07 dB
6.48 dB
6.78 dB
6.87 dB

6.91dB
28.69 dBm

0.0001 %
Peak

0.0001 % oo

Info BW 5.0000 MHz

usc STATUS

dhacion 05:10:10 PM Dec 21,
Radio Std: None

e

Frequency

Average Power

Center Freq
1.732500000 GHz

& L R
Center Freq 1.732500000 GHz

22.04 dBm

LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?:\:{/ltlj_lezr;cy (dB) Channel Fr?m‘_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM
19975 1712.5 4.43 5.64 20000 1715.0 4.21 5.39
20175 1732.5 4.90 6.07 20175 1732.5 4.75 5.93
20375 1752.5 4.94 6.07 20350 1750.0 4.54 5.69
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / 16QAM
s | | T m—

£ hasn 05:16.58 PM Dec 21, 2018
Center Freq: 1.732500000 GHz Radio 5td: None
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

Frequency

#FGain:Low

100 %,
Center Freq
1.732500000 GHz

43.08 % at 0dB

CFStep
5.000000 MHz
Man

FreqOffset
0Hz

2.86 dB
5.15dB
5.93dB
6.31dB
6.68 dB
6.80 dB

6.80 dB
28.84 dBm

CFStep
10.000000 MHz
Man

FreqOffset
OHz

Info BW 10.000 MHz
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£ dheLicn
Center Freq: 1.732500000 GHz
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

<L :
Center Freq 1.732500000 GHz
#F Gain:Low

Average Power 100%

22.15 dBm
42.97 % at 0dB

2.87 dB
5.08 dB
5.83 dB
6.13 dB
6.22 dB
6.26 dB

6.36 dB
28.51 dBm

0.0001 %
Peak

0.0001 % oo

Info BW 25.000 MHz

usc STATUS

05 1,3018
Radio Std: None

Frequency

Average Power

Center Freq
1.732500000 GHz

22.21 dBm

& L R
Center Freq 1.732500000 GHz

LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?:\:{/ltlj_lezr;cy (dB) Channel Fr?m‘_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM
20025 1717.5 4.00 5.29 20050 1720.0 4.04 5.26
20175 1732.5 4.56 5.83 20175 1732.5 4.65 5.82
20325 1747.5 4.19 5.46 20300 1745.0 4.29 5.49
Spectrum Plot of Worst Value
___15MHz / 16QAM | 20 MHz / 16QAM
s | | T m—

£ hasn 05:30.30 PM Dec 21, 2018
Center Freq: 1.732500000 GHz Radio 5td: None
Trig: Free Run Counts:1.00 M/1.00 Mpt

#Aten: 30 dB

Frequency

#FGain:Low

100 %,
Center Freq
1.732500000 GHz

42.97 % at 0dB

2.89dB
5.18 dB

CFStep
25.000000 MHz
Man

5.82dB
6.27 dB

CFStep
25.000000 MHz
Man

6.62 dB

FreqOffset
0Hz

6.68 dB

FreqOffset
OHz

6.69 dB
28.90 dBm

0.0001 % 0dB +
Info BW 25.000 MHz
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LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?:\:{/ltlj_lezr;cy (dB) Channel Fr?m‘_'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM
23017 699.7 3.81 4.61 23025 700.5 3.82 4.77
23095 707.5 4.45 5.30 23095 707.5 4.64 5.55
23173 715.3 4.36 5.20 23165 714.5 3.82 4.70
Spectrum Plot of Worst Value
1.4 MHz / 16QAM | 3 MHz / 16QAM

-
[ Keysight Spectrum Ansiyzer - Power Stat CCOF
£ Y
Center Freq: 707.500000 MHz
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

<L :
Center Freq 707.500000 MHz
#F Gain:Low

Average Power 100%

20.39 dBm
44.27 % at 0dB

2.97 dB
4.83 dB
5.30 dB
5.51dB
5.66 dB
5.68 dB

573 dB
26.12 dBm

0.0001 %
Peak

0.0001 % 0dB +
Info BW 5.0000 MHz

usc STATUS

[ Dec 20,2018
Radio Std: None

i [l
Frequency

i lmm | = Keysight Spactrum Analyzer - Power Stat CCDE

Frequency

£ & 09:23:16 PM D 20, 2018
Center Freq: 707.500000 MHz Radio 5td: None

Trig: Free Run Counts:1.00 M/1.00 Mpt

#Aten: 30 dB

T R
Center Freq 707.500000 MHz
#AFGain:Low

Average Power 100%
Center Freq
707500000 MHz

Center Freq
T07.500000 MHz

20.10 dBm
43.70 % at 0dB

3.01dB
4.87 dB
5.55dB
6.01 dB
6.42 dB
6.61dB

6.63 dB
26.73 dBm 1
0.0001 % 0dB -
Info BW 5.0000 MHz

CFStep
5.000000 MHz
Man

CFStep
5.000000 MHz
Man

FreqOffset
OHz

FreqOffset
0Hz
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Center Freq: 707.500000 MHz Radio 5td: None
Trig: Free Run Counts:1.00 M/1.00 Mpt
#Aten: 30 dB

<L :
Center Freq 707.500000 MHz
#F Gain:Low

Average Power 100%

20.36 dBm
42.95 % at 0dB

2.99dB
5.13dB
5.69 dB
6.08 dB
6.43 dB
6.58 dB

6.59 dB
26.95 dBm

0.0001 %

Peak
0.0001 % oo -

Info BW 5.0000 MHz

usc STATUS

dhacion 109:40:05 PM Dec 20, 201

Frequency

Average Power

Center Freq
T07.500000 MHz

TR R
Center Freq 707.500000 MHz

20.45 dBm

LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr?:\:{/ltlj_lezr;cy (dB) Channel Fr?&l:_lir;cy (dB)
QPSK 16QAM QPSK 16QAM
23035 701.5 3.91 4.65 23060 704.0 3.88 4.68
23095 707.5 4.92 5.69 23095 707.5 4.75 5.57
23155 713.5 3.47 4.21 23130 711.0 4.65 5.43
Spectrum Plot of Worst Value
5 MHz / 16QAM | 10 MHz / 16QAM
R o | T m——

£ & 09:46.57 PM D 20, 2018
Center Freq: 707.500000 MHz Radio 5td: None

Trig: Free Run Counts:1.00 M/1.00 Mpt

#Aten: 30 dB

#FGain:Low
100 %,

Center Freq
T07.500000 MHz

42.65 % at 0dB

CFStep
5.000000 MHz
Man

FreqOffset
0Hz

3.02dB
5.16 dB
5.57 dB
5.90 dB
6.35dB
6.54 dB
6.55 dB

CFStep
10.000000 MHz
Man

FreqOffset
OHz

27.00 dBm

0.0001 % 0dB
Info BW 10.000 MHz
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log (P) dB. The limit of emission is equal to -13 dBm.

4.7.2 Test Setup

Communication )
Simulator Power Splitter ‘ I: 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 and VBW = 300 kHz is used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 10 GHz / 26.5 GHz / 27 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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474 Test Results

WCDMA
Channel 1312
Frequency Range: 9 kHz ~1 GHz Frequency Range: 1 GHz ~ 10 GHz

[ Keysight Spectrum Anahyzer - Swept SA

[ teyaighn Spectrum Analyzer - Swept S4 -

08:0639 FH

08:05:48 PMDec 21

&
#Avg Type: RMS

) FeskSeareh || Marker 1 1.713735686784 GHz )
tost o Trig: FresRun Tho-Tast Lo Trig: Free Run
IFGain-Low SAtten: 30 dB IFGain-Low SAtten: 30 dB

1 0 MHz Mkr1 1.713 7 GHz
Ref Offset 15 dB - Ref Offset 15 dB p
Ref 35.00 dBm -47.64 dBm ) deidi Ref 35.00 dBm 23.58 dBm

& ENSE Y
Marker 1 884.395260163 MHz #Avg Type: RMS
PH

Start 9 kHz Stop 1.0000 GHz Start 1.000 GHz Stop 10.000 GHz

#Res EW 100 kHz #VBW 300 kHz #Sweep 505.3 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)|

u ST s TATL
Frequency Range: 10 GHz ~ 26.5 GHz

[ Kepight Spectum Anshyaer - Swept A S )

Hz i S Peak Search
Pu: Fast e Trig: Free Run T
IFGain:Low BAtten: 30 dB

Ref Offset 15 dB

Mkr1 26.429 0 GHz
Ref 35.00 dBm E

.62 dBm

Mkr—RefLvi
- 102
Start 10.000 GHz Stop 26.500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)|

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

Report No.: RF181205C03-2 Page No. 70/ 140 Report Format Version: 6.1.1




OV

BU Ay

1828

BUREAU
VERITAS

WCDMA

Channel 1413
Frequency Range: 1 GHz ~ 10 GHz

Frequency Range: 9 kHz ~

1 GHz
feml] | = ¥evsion Spectrum Anabyzer - Swept 54

[ Keysight Spectrum Anahyzer - Swept SA

Ref Offset 15 dB
Ref 35.00 dBm

Start 9 kHz
#Res BW 100 kHz #VBW 300 kHz

Mkr1 867.09 MHz

#Sweep 505.3 ms (20000 pts)|
usc

Ref Offset 15 dB
Ref 35.00 dBm

-46.78 dBm

Start 1.000 GHz
#VBW 3.0 MHz

Stop 1.0000 GHz
#Res BW 1.0 MHz

STATUS

Stop 10.000 GHz
#Sweep 505.3 ms (20000 pts)|

Frequency Range: 10 GHz ~ 26.5 GHz

[ Feysight Spectrum Analyzer - Swept SA
“m oy Trig: Free Run
|FGain-Low #Atten: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

A
#Avg Type: RMS

Mkr—RefLvl
Stop 26.500 GHz gor2

#Sweep 505.3 ms (20000 pts)|

STATUS

in 9 kHz is from spectrum analyzer.

Note: The signal over the limit
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WCDMA

Channel 1513

Frequency Range: 1 GHz ~ 10 GHz
]

Peak Search

08:06:26

&
#Avg Type: RMS

=53] [[= Fevsiohs Spectrum Ansiyaer - Swere 54

Frequency Range: 9 kHz ~ 1 GHz

Mkr1 1.751 5 GHz
23.15 dBm

[ Keysight Spectrum Anahyzer - Swept SA
Ref Offset 15 dB

Ref 35.00 dBm

Ref Offset 15 dB
Ref 35.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
#VBW 300 kHz #Sweep 505.3 ms (20000 pts)|
sTATUS usc

Start 9 kHz
#Res BW 100 kHz

#VBW 3.0 MHz

Stop 10.000 GHz
#Sweep 505.3 ms (20000 pts)|

Frequency Range: 10 GHz ~ 26.5 GHz

A
#Avg Type: RMS

[ epsight Spectrum Analyzer - Smept 54
,,Nm oy Trig: Free Run
[FGsin:Low __ #Atten: 30 dB.

Mkr1 2

Ref Offset 15 dB
Ref 35.00 dBm

Mkr—RefLvl
IIIIIHH
Stop 26.500 GHz gor2

#VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)|
sTATUS

Start 10.000 GHz
#Res BW 1.0 MHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 19957

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _47.44 dBm VBW 3 MHz 27.49 dBm
35 ReT35 diim Alt 3098 SWT 501308267 908,08 HHz 35 Rer35 dm Alt 3098 SWT 501308267 171013 GHz
Offset 15 dB Offhet 15 dB
- DI-13.00dEm DI-1E00dEm
,4.,,"‘M y H oy ”wu '
1

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.05 Bm
35 ReT35 diim Alt 3098 SWT 501.308267 2634971 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _47.27 dBm VBW 3 MHz 26.61 dBm
35 ReT35 diim Alt 3098 SWT 501308267 957 84 WHz 35 Rer35 dim Alt 3098 SWT 501308267 173173 GHz
Offset 15 dB Offget 15 dB
- DI-13.00dEm DI-1E00dEm
7”".M v ."Hu“ H'
1

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.26 aBm
35 ReT35 diim Alt 3098 SWT 501.308267 26.17290 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 20393

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

Warker 1 [T1]

35 ReT35 diim
Offset 15 dB

Aft 30 dB

N DI1300dEm

-47.51 dBm
899.49 MHz

REWY 1 MHz [T1AP VIEW Marker 1[T1]
VBW 3 WHz 2588 dm
35 Ref35 dBm Alt 3098 SWT 501.208267 1.75423 GHz

Offget 15 dB

DL-1300dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

- 55
T T T i T T T o e A u | T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.48 gBm
35 ReT35 diim Alt 3098 SWT 501.308267 2654607 GHz
| offset1sds
DI-13.00dEm
T

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel 19965

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz

VBW 300 kHz

35 Ref35.dBm SWT 501.308267

Aft 30 dB

[T1] AP VIEW

Offset 15dB

Offget 15dB

N DI1300dEm

DL-1E00dEm

T 0 —M v e

Start 9 kHz 99.99 MHz/

1 -]
Stop 1 GHz Start 1 GHz

T T
900 MKz

T
Stop 10 GHz

Marker 1[T1] RAW 1 Mz MIAPVEW  yarker 1[71]
—47.24 dBm VBW 2 iz 26.06 dBm
52519 MHz 45 Ref 35 dBm Al 308 SWT 501306267 17108 GHz

[BuREAU ]
VERITAS

Frequency Range:

10 GHz ~ 27 GHz

REW 1 MHz
VBW 3 MHz

35 Ref35.dBm Aft 30 dB SWT 501.308267

MIAPVEW  yarker 1[71]

-26.13 9Bm

Offset 15 4B

24.03505 GHz

DI-13.00dEm

T T
Start 10 GHz 1.7 GHz/

. il
Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _48.04 dBm VBW 3 MHz 2737 dBm
35 ReT35 diim Alt 3098 SWT 501308267 923 99 WHz 35 Rer35 dam Alt 3098 SWT 501308267 173128 GHz
Offset 15 dB Offdet 15 dB
- DI-13.00dEm DI-IE00dEm
,4.,,"“M .' " |wu .l
1

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.50 aBm
35 ReT35 diim Alt 3098 SWT 501.308267 26.05451 GHz
| offset1sds
DI-13.00dEm
T

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel 20385

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

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

Warker 1 1] REWY 1 Mz MHAPVEW ey my
VBW 300 kHz _47:21 dBm VBW 3 MHz 26.48 dBm
35 ReT35 diim Alt 3098 SWT 501308267 993 34 WHz 35 Rer35 dim Alt 3098 SWT 501206267 175243 GHz
Offset 15 dB Offget 15 dB
- DI-13.00dEm DI-T¥00dEm
7 40
8 i l T [ l 1 -] -8 i l T l i [curcau]
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 MHz _25.80 dBm
35 ReT35 diim Alt 3098 SWT 501.308267 2573343 GHz
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VERITAS

LTE Band 4

Channel Bandwidth: 5 MHz

Channel 19975

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

Warker 1 [T1]

35 ReT35 diim
Offset 15 dB

Aft 30 dB

N DI1300dEm

-47.01 dBm
96824 MHz

REWY 1 MHz [T1AP VIEW Marker 1[T1]
VBW 3 WHz 26.90 dBm
35 Ref35 dBm Alt 3098 SWT 501.208267 1.71058 GHz

Offéet 1548

DL-1E00dEm

TN AP NI

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.82 aBm
35 ReT35 diim Alt 3098 SWT 501.308267 2403335 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _47.54 dBm VBW 3 MHz 25.92 dBm
35 ReT35 diim Alt 3098 SWT 501308267 892 29 WHz 35 Rer35 dim Alt 3098 SWT 501308267 173083 GHz
Offset 15 dB Offget 15 dB
- DI-13.00dEm DI-1E00dEm
o
1

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) 2634 d8m
35 ReT35 diim Alt 3098 SWT 501.308267 2608280 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 5 MHz
Channel 20375
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Marker 1[T1] RAW 1 Mz MIAPVEW  yarker 1[71]
VEW 300 kiz e VEW 3 Wz 2638 dam
o5 Ref 35 dBm Att 3048 SWT 501.306267 7354 Kz o5 Ref35 dBm Att 308 SWT 501306267 175018 GHz
Offset 15 45 Offset 15 dB

N DI1300dEm

DL-1300dEm

8 T T i T T T -] -8 T T T T T [6uneaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) 2575 d8m
35 ReT35 diim Alt 3098 SWT 501.308267 2379448 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20000
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Warker 1 1] REWY 1 Mz MHAPVEW ey my
VBW 300 kHz _48.08 dBm VBW 3 MHz 26.41 dBm
35 ReT35 diim Alt 3098 SWT 501308267 87924 WHz 35 Rer35 dim Alt 30 dB SWT 501.208267 171058 GHz
Offset 15 dB Offset 15 dB

N DI1300dEm

DL-1E00dEm

rl
1
8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz

REW 1 Mz MIAPVEW ey )

VBW 3 WHz ) _25.57 gBm
35 ReT35 diim Alt 3098 SWT 501.308267 2648677 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 10 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

REWY 100 kiz MHAPVEW ey REWY 1 Mz MHAPVEW ey my
VBW 300 kHz _47.70 dBm VBW 3 MHz 2581 dBm
35 ReT35 diim Alt 3098 SWT 501308267 915,04 WHz 35 Rer35 dim Alt 3098 SWT 501206267 172768 GHz
Offset 15 dB Offget 15 dB
- DI-13.00dEm DI-1E00dEm
r
1
8 i l T [ l 1 -] -8 i l T l i [curcau]
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [T11 AP VIEW
VBW 3 MHz
35 Ref35.dBm Aft 30 dB SWT 501.308267
Offset 15 4B
DI-13.00dEm
T

T T
Start 10 GHz 1.7 GHz/

T
Stop 27 GHz

Warker 1 [T1]
-26.51 dBm
26.05305 GHz

[BuREAU ]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20350
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REW 100 kiz TIAPVEW ey REW 1 MHz TIAPVEW ey

VBW 300 kHz 4774 d8m VBW 3 MHz 2515 dBm
55 Ref35 dBm Att 3068 SWT 501308267 97499 Wiz 55 Ref35 dBm Att 30 4B SWT 501.308267 174568 GHz
Offset 15 dB Offset 15 dB

D1 -13.00 dBm

DI 1f00dEm

40 _M v v I ' ‘
1

%5 T T T T T T 1 =5 T T T T T
Start9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Freqguency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 3 WHZ ) 36,95 dBm
45 Ref25dBm Aft 30 4B SWT 501.308267 2637435 GHz

Offset 15 dB

- D1 -13.00 dBm

T T T
Start 10 GHz 17 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel 20025

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _47.27 dBm VBW 3 MHz 26.59 dBm
35 ReT35 diim Alt 3098 SWT 501308267 880 29 MHz 35 Rer35 dim Alt 3098 SWT 501308267 171103 GHz
Offset 15 dB Offset 15 dB
- DI-13.00dEm DI-1E00dEm
r **M h' "‘II‘" '
1

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.87 aBm
35 ReT35 diim Alt 3098 SWT 501.308267 2603520 GHz
| offset1sds
DI-13.00dEm
T

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 15 MHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Warker 1 1] REWY 1 Mz MHAPVEW ey my
VBW 300 kHz _47.54 dBm VBW 3 MHz 2581 dBm
35 ReT35 diim Alt 3098 SWT 501308267 85439 MHz 35 Rer35 dim Alt 30 dB SWT 501.208267 172538 GHz
Offset 15 dB Offget 15 dB

N DI1300dEm

DL-1E00dEm

pr
1
8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.54 d8m
35 ReT35 diim Alt 3098 SWT 501.308267 26.07175 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 15 MHz
Channel 20325
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Marker 1[T1] RAW 1 Mz MIAPVEW  yarker 1[71]
VEW 300 kiz JP— VEW 3 Wz P —
o5 Ref 35 dBm Att 3048 SWT 501.306267 23408 Wz o5 Ref35 dBm Att 308 SWT 501306267 174073 GHz
Offset 15 45 Offset 15 45

N DI1300dEm

DL-1E00dEm

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _25.85 gBm
35 ReT35 diim Alt 3098 SWT 501.308267 2356022 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20050

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz _47.63 dBm VBW 3 MHz 26.13 dBm
35 ReT35 diim Alt 3098 SWT 501308267 900 72 WHz 35 Rer35 dim Alt 3098 SWT 501308267 171103 GHz
Offset 15 dB Offget 15 dB
- DI-13.00dEm DI-1E00dEm
0} “JM “ ' H v ‘.
1

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

8 T T i T T T -] -8 T T T T T [6uneaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _27.02d8m
35 ReT35 diim Alt 3098 SWT 501.308267 2595444 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 20 MHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Marker 1[T1] RAW 1 Mz MIAPVEW  yarker 1[71]
VEW 300 kiz 4738 dam VEW 3 Wz 26.53 dam
o5 Ref 35 dBm Att 3048 SWT 501.306267 955 54 Kz o5 Ref35 dBm Att 308 SWT 501306267 172363 GHz
Offset 15 dB Offset 15 dB

N DI1300dEm

DL-1E00dEm

8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
REW 1 Mz MIAPVEW ey )
VBW 3 WHz ) _26.46 aBm
35 ReT35 diim Alt 3098 SWT 501.308267 2607005 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4
Channel Bandwidth: 20 MHz
Channel 20300
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz [T1] AP VIEW

Marker 1[T1] RAW 1 Mz MIAPVEW  yarker 1[71]
VEW 300 kiz 47,49 d8m VEW 3 Wz 26.07 dBm
o5 Ref 35 dBm Att 3048 SWT 501.306267 73 44 Kz o5 Ref35 dBm Att 308 SWT 501306267 173623 GHz
Offset 15 45 Offset 15 45

N DI1300dEm

DL-1E00dEm

pr
1
8 T T i T T T -] -8 T T T T T [6uneaul
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz

REW 1 Mz MIAPVEW ey )

VBW 3 WHz ) _25.90 Bm
35 ReT35 diim Alt 3098 SWT 501.308267 23.93049 GHz

Offset 15 4B

DI-13.00dEm

! ] i [Evncau]
Start 10 GHz 1.7 GHz/ Stop 27 GHz

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

LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel 23017

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

35 Ref 35 dim Aft 30 dB

Offset 15dB

1

N DI1300dEm

Warker 1 [T1]

2257 dBm
£99.28 MHz

35 Ref 35 diim

REW 1 MHz
VBW 3 MHz
SWT 501.308267

MHAPVEW ey my

-29.77 dBm

Att 30 dB 9.69623 GHz

Offset 15dB

N DI1300dEm

88 T
Start 9 kHz

T T 1
99.99 MHz/ Stop 16Hz

[ BuREAU ]
VERITAS

8 ! ! | ! ! ! e ! ! ! ! ! e rcau]
Start @ kHz 99.99 MHzi Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REW 100 kHz MHAPVEW ey REWY 1 Mz TUAPVEW et
VBW 300 kHz 22 45 dam VBW 3 MHz 2965 gBm
45 Ref 36 dBm At 3008 SWT 501.306267 707 08 MHz 45 Ref38 dBm At 3008 SWT 501306267 917420 GHz
N Offset 15 48 N Offset 15 48
1
" Di-1300dEm " Di-1300dEm
1

! ! ! [oorcau]
Start 1 GHz 900 MHz/ Stop 10 GHz

Channel 23173

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1] AP VIEW

a5 Rel 38 dam Aft 30dB

Offset 15 4B

1

" Di-1300dEm

88 T
Start 9 kHz

T T
99.99 MHz/ Stop 1GHz

Warker 1 [T1]

2250 dBm
714.88 MHz

[ BuREAU ]
VERITAS

RV 1 MHz [T AP VIEW Marker 1[T1]
VBW 3 WHz -30.03 dBm
25 Ref35 d8m Alt 3098 SWT 501.308267 469873 GHz
Offset 15 4B
N DI-1500dBm
1
55 T

! ! ! [oorcau]
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 12

Channel Bandwidth: 3 MHz

Channel 23025

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 kiz MHAPVEW ey REW 1 WHz MHAPVEW ey my
VBW 300 kHz 2981 dBm VBW 3 MHz _29.45 dBm
35 ReT35 diim Alt 3098 SWT 501308267 69933 MHz 35 Rer35 dim Alt 3098 SWT 501308267 910085 GHz
Offset 15 dB Offset 15 dB
1
DI-13.00dEm DI-13.00dEm
1

Offset 15 4B

1

" Di-1300dEm

85 T T T T T T
Start & kHz 39.99 MHz/ Stop 1 GHz

[ BuREAU ]
VERITAS

’SE’! T T i T T T e -8 T T T T T oo
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz TUAPVEW  paert REW 1 WHz TUAPVEW et
VBW 300 kHz 2323 dam VBW 3 MHz 2995 gBm
45 Ref 36 dBm At 3008 SWT 501.306267 706 18 MHz 45 Ref38 dBm At 3008 SWT 501306267 885574 GHz
Offset 15 48 Offset 15 48
T
DI-1300dBm DI-1300dBm
1
- 4
el IM - i ““l .
8 T T i T T ! T 8 T T T T T T
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Channel 23165
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kiiz TUAPVEW  panert REW 1 MHz MUAPVEW et
VBW 300 kHz 2271 dam VBW 3 MHz _29.93 gBm
45 Ref 36 dBm At 3008 SWT 501.306267 71323 MHz 45 Ref38 dBm At 3008 SWT 501306267 510270 GHz
Offset 15 48

10 BT 1300d8m

[BuREAU ]
VERITAS

T
Stop 10 GHz

T T
Start 1 GHz 200 MKz

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

LTE Band 12
Channel Bandwidth: 5 MHz
Channel 23035

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz [T AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz ’ 2247 dBm VBW 3 WHz ’ 3027 dBm
35 Ref 35 d8m Alt 30 dB SWT 501.208267 £99.28 MHz 35 Rer35 dim Alt 30 dB SWT 501.208267 9.10935 GHz
| ofsettsas | ofmsetisas
1
DI-1300dBm DI-1300dBm
1
4 P M v v W
’SE’! T T i T T T e -8 T T T T T oo
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz [T AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 29,42 6Bm VBW 3 WHz 2556 dBm
25 Ref 35 dBm Al 30 d8 SWT 501.306267 70532 MHz 35 Rer35 dim Al 30 dB SWT 501.306267 3.02814 GHz
- Offset 15 dB - Offset 15 dB
1
DI-1300dBm " Di-1300dEm
1
E 4
_Aﬂfw
e
8 T T i T T T 8 T T T T T T
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23155
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REW 100 kHz [T1] AP VEW Marker 1 [T1] RBW 1 MHz [T1] AP VEW Marker 1 [T1]
VBW 300 kHz 2936 6Bm VBW 3 WHz 3022 dBm
25 Ref 35 dBm Al 30 d8 SWT 501.306267 71122 MHz 35 Rer35 dim Al 30 dB SWT 501.306267 8.08055 GHz
Offset 15 dB Offset 15 dB
T
" Di-1300dEm 10 BT 1300d8m
1
e
;’E’! T T i T T T | e 8 T T i T T T
Start 9 kHz 59.99 MHz/ Stop 16Hz Start 1 GHz 900 MHz/ Stop 10 GHz

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

Report No.: RF181205C03-2

Page No. 93 /140

Report Format Version: 6.1.1




20
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LTE Band 12
Channel Bandwidth: 10 MHz
Channel 23060

Frequency Range: 1 GHz ~ 10 GHz

Frequency Range: 9 kHz ~ 1 GHz
REVY 100 Kz MHAPVEW ey REWY 1 11Hz MHAPVEW ey my
VB 300 kHz 2952 dBm VB 3 lHz 29,85 dBm
35 ReT35 diim Alt 3098 SWT 501206267 599 58 MHz 55 Ref38 dBm Alt 3098 SWT 501206267 470078 GHz
Offset 15 dB Offset 15 dB
1
D1-1300d6m D1 -1300d6m
1
E |
el I"M uh u i h
_s0-]
8 T T i T T T ! T -8 T T T T T oo
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
REVY 100 Kz MHAPVEW ey REWY 1 11Hz MHAPVEW ey my
VB 300 kHz 9924 dBm VB 3 lHz 2839 dBm
35 Rer35 dim At 3008 SWT 501.306267 703,08 MHz 45 Ref38 dBm At 3008 SWT 501306267 470053 GHz
Offset 15 48 Offset 15 45
1
D1-1300d6m " Di-1300dEm
1
E L
- e I‘M y v W
;’E’! T T i T T | T 8 T T T T T T
Start @ kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz

Channel 23130

Frequency Range: 1 GHz ~ 10 GHz

REWY 100 Kz MIAPVEW ey ) REWY 1 11Hz MIAPVEW ey )
VBW 300 kHz 9919 dBm VBW 3 MHz _28.82 dBm
35 Rer35 dim Alt 3098 SWT 501308267 706 63 WHz 35 Rer35 dim Alt 30 dB SWT 501.308267 459953 GHz
Offset 15 4B Offset 15 4B
1
M B1-1500d6m DI-1300d6m
1
!
50}
8 ! ! ! ! ! ! | e 8 ! ! ! ! ! oA
Start 9 kHz 59.99 MHz/ Stop 16Hz Start 1 GHz 900 MHz/ Stop 10 GHz

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

Report No.: RF181205C03-2

Page No. 94 /140

Report Format Version: 6.1.1




